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2114B Section I 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. Volume Two is the second in a series of three 
pUblications that document the Hewlett-Packard Model 
2114B Computer (Figure 1-1). This volume contains de
tailed descriptions, instructions, and diagrams applicable to 
installation, maintenance, troubleshooting, and repair. 
Unless otherwise noted, or to the extent specified in future 
updating or backdating supplements, this pUblication is 
applicable to HP 2114B Computers having serial number 
prefix 930- and subsequent. 

1-3. The information in Volume Two is intended for 
users who have been trained in, or are familiar with, the 
operation and maintenance of this or similar Computers in 
the Hewlett-Packard line. A thorough understanding of the 
information presented in the Specifications and Basic Op
eration manual, Volume One in this series of publications, 

is essential to using and understanding the instructions 
presented. 

1-4. The purpose of Volume Two is twofold: first it 
provides general information, installation instructions, and 
overall maintenance data for the Computer and its acces
sory items; second it provides testing, troubleshooting, and 
repair instructions for major functional areas within tie 
Computer (see Figure 1-2). These are the Central Processor, 
the Memory System, the Timing System, the Control Dis
play System, and the Power Supply. The Input/Output 
System is documented separately in the Input/Output 
System Operation manual, Volume Three in this series of 
publications. Computer options are documented in separate 
manuals that supplement the information given in Volume 
Two and Three, as applicable. 

1-5. The Sections and Appendixes of Volume Two 
contain the following information: 

aDa_.aa aa 

Figure 1-1. Hewlett-Packard Model 2114B Computer 

1-1 
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Figure 1-2. Simplified Block Diagram Showing Major Functions of the 2114B Computer 

a. Section I, General Information: Section I contains 
information for users requiring an overall knowledge of the 
physical and functional makeup of the Computer. Included 
are a general description, a brief functional description, and 
a list of recommended test equipment and tools for 
maintenance, troubleshooting, and repair. 

b. Section II, Installation: Section II contains un
packing and handling procedures, primary power data, 
inspection and test procedures, and other information 
required during installation of the Computer. 

c. Section III, Theory of Operation: Section III de
scribes the principles of operation of the Control, Arith
metic, Memory, and Input/Output functions and the Power 
Supply. 

d. Section IV, Maintenance: Section IV contains 
special servicing 'information, preventive maintenance 
schedules and procedures, and adjustment procedures. 

e. Section V, Diagnostics: Section V contains step· 
by-step procedures for checking the operation of the 
Computer. Instructions for using the test tapes are 
included. The results of these tests form the basis of 
troubleshooting procedures. Listings of the diagnostic tests 
are provided. 

1-2 

f. Section VI, Maintenance Documentation: 
Maintenance data consists of schematic diagrams, part 
location diagrams, wiring data, logic equations, parts des
criptions, signal indexes, and other essential data required 
during testing, troubleshooting, maintenance and repair. 

g. Section VII, Replaceable Parts: Section VII contains 
a list of replaceable parts together with the manufacturer, 
manufacturers part number, and total quantity listings for 
each part. 

h. Appendix A: Appendix A provides diagrams and 
data for microcircuit packs, integrated circuits, and other 
mdular components used within the Computer. 

1-6. GENERAL DESCRIPTION. 

1-7. COMPUTER ASSEMBLIES. 

1-8. The major assemblies that make up the Computer 
are shown in Figure 1-3. Important features are listed in 
Table 1-1, and described in Paragraphs 1-9 through 1-13. 

1-9. PLUG-IN CARDS. Assemblies with reference desig
nators A1 through A15 make up the main portion of the 
Computer's logic circuits. Each assembly is located on a 
separate printed circuit card which fits into the Computer's 
card cage. A typical logic card is shown in Figure 1-4. 
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(PANEL OPE~1 

BOTTOM VIEW (PANEL REMOvED) 

Figure 1-3. Major Computer Assemblies 

Section I 

Table 1·1. Major CompuLer Assemblies 

REFERENCE ASSEMBLY QUANTITY NOMENCLATURE 

AI, A2 02114·60427 2 Driver Switch Card 

A3 02114·60429 1 Inhibit Driver Card 

A6 02114·6005 1 Sense Amplifier Card 

A8,A9,AlO,A11 02114·60424 4 Arithmetic Logic Card 

A12 02114·60426 1 Timing Generator Card 

A13 02114·60425 1 Instruction Decoder Card 

A14 02114·6003 1 Shift Logic Control 

A15 02114·6007 1 110 Control Card 

A24 02114·6009 1 Display Board 

A25 02114·6016 1 Display Cable 

A400 02115·6042 1 4K Core Memory Assembly 

- 02114·60391 1 Backplane Assembly 

- 02114·6020 1 Power Supply Assembly 

A300 - 1 Capacitor Board Assembly 

A301 02114·6013 1 Heat Sink Assembly 

1-10. DISPLAY ASSEMBLIES. The Display board ia a 
printed circuit board mounted on the inside of the Com
puter front panel. The Display board contains driver 
circuits for the fronL panel lamps, and the sensing as· 
semblies for the S·Register. The Display cable links the 
Display board with the Computer's logic cards. 

1-11. BACKPLANE ASSEMBLY. The Computer Back
plane assembly is located beneath the card cage and is 
accessed by removing the Computer's bottom protective 
cover. The Backplane contains power suppiy bussing and 
interconnecting circuitry for the plug-in cards in the card 
cage. 

1-12. POWER SUPPLY. The Computer power supply 
provides regulated DC voltages to the logic circuits, in· 
dicator lamps and other computer circuitry. 

1-13., 4K CORE MEMORY ASSEMBLY. The Core 
Memory assembly is located behind the card cage on the 
left side of the Computer. The core stack makes up the 
Computer's memory storage. 

1-14. PANEL CONTROLS AND DISPLAYS. 

1-15. The locations of the various panel controls and 
indicator displays are shown in Figures 1-5 through 1-7. 
Each control and indicator together with a short des· 
cription is given in Table 1·2. 

1-16. Major Computer maintenance features for adjust
ment and servicing are shown in Figures 1-7 and 1-8. Each 
major feature together with a short description is given in 
Table 1-3. 

1-3 



Section I 

48 PIN 
CONNECTOR 

COMPONENT 
SIDE 

A 1 
B 2 
C 3 

OMIT 
G,I,O,Q 

Z 
AA 23 
BB 24 

BACK 
SIDE 

2018-11 

15 

2039-12 

ASSEMBLY NUMBER AND 
BOARD REVISION 

IT4DII0211 4-60400 
C932·22 ~ 

MC12 ~ ~ ~~ 

~ ~ ~ ~ 

~ ~ ~ 

~ ~ 

~ ~ 
INTEGRATED CIRCUITS ARE 
NUMBERED IN ROW AND 
COLUMN ORDER 

~ 

~ I MC1021 I MC1031 I MC10s1 L!:iC 106 I I MC1071 

~ ~ ~ ~ 
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Figure 1-5. Computer Front Panel Showing the Location of Operating Controls and Indicators 
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j -~ 

19 29 

2039-13 

Figure 1-6. Computer Front Panel in Open Position Showing the Location of Protected Switches 

2039-14 

Figure 1-7. Top View of Computer Showing the Location of Power Supply Adjustments 
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Table 1·2. Location and Description of Controls and Indicators 

REFERENCE REFERENCE 
CALLOUT DESIGNATION MARKING DESCRIPTION USE 

1, A2451 PRESET Capacitance Actuated Proximity Presets the Computer to the Fetch 
Fig. 1-5 Switch phase. Turns off Computer I/O Systems. 

Clears Control and sets Flag bits. 

2, A2452 RUN Capacitance Actuated Proximity Starts operation at current state of the 
Fig.1-5 Switch computer. Switch is lit when a program 

is running. When the light is on all front 
panel switches except HALT, and 
CLEAR REGISTER are disabled. 

3, A2453 HALT Capacitance Actuated Proximity Stops Computer operation at the end of 
Fig.1·5 Switch the current phase. When the Computer 

is halted, the HALT switch is lit and all 
front·panel controls are enabled. 

4, A2454 LOAD Capacitance Actuated Proximity Used with PRESET to load absolute 
Fig.1·5 Switch binary tapes by accessing the Computer's 

Binary Loader program. 

5, A2455 LOAD Capacitance Actuated Proximity Stores contents of S-Register into mem-
Fig.1·5 MEMORY Switch ory location specified by M-Register 

contents. 

6, A2456 LOAD Capacitance Actuated Proximity Stores contents of S·Register in P- and 
Fig.1·5 ADDRESS Switch M -Registers. 

7, A2475 DISPLAY Capacitance Actuated Proximity Displays in the T-Register the contents 
Fig.1·5 MEMORY Switch of the memory location specified by the 

M-Register. 

8, A2458 SINGLE Capacitance Actuated Proximity Executes one machine cycle each time 
Fig.1-5 CYCLE Switch the switch is pressed. 

9, A2459 CLEAR Capacitance Actuated Proximity Resets S·Register to "zero". 
Fig.1-5 REGISTER Switch 

10, A24516· SWITCH Capacitance Actuated Proximity Used to enter data manually into the 
Fig.1·5 A24531 REGISTER Switch Computer or to output data under 

program controL 

11, A24DS12 FETCH Indicatcr Lamp Lights when Computer is in the Fetch 
Fig.1-5 phase. 

12, A24DS13 INDIRECT Indicator Lamp Lights when Computer is in the Indirect 
Fig.1-5 phase. 

13, A24DS14 EXECUTE Indicator Lamp Lights when Computer is in the Execute 
Fig. 1-5 phase. 

14, A24DSll OVERFLOW Indicator Lamp Lights when the Computer's Overflow 
Fig.1·5 flip flop is set. 

15, A24DS10 EXTEND Indicator Lamp Lights when the Computer's Extend flip 
Fig.1·5 flop is set. 

16, Fig.1-5 A24DS15 PARITY Indicator Lamp Lights when a parity error is detected. 

1-6 
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REFERENCE REFERENCE 
CALLOUT DESIGNATION MARKING DESCRIPTION USE 

17, A24DS32- MEMORY Indicator Lamp Displays contents of the M-Register_ 
Fig.1-5 ADDRESS 

18, A24DS48- MEMORY Indicator Lamp Displays contents of the T-Register 
Fig. 1-5 A24DS63 DATA 

19, Fig. 1-6 Sl POWER Toggle Switch Main power switch. 

20, A24DS10 MEMORY Slide Switch Turns memory off. Makes memory 
Fig.1-6 locations appear as NOP instructions. 

21, A24DSll PHASE Slide Switch Causes Computer to remain in the phase 
Fig. 1-6 present at the time the switch was set. 

22, A24DS12 SINGLE Slide Switch Prevents the P-Register from being in-
Fig.1-S INSTRUCTION cremented, causing the same instruction 

to be executed over and over. 

23, A24DS13 LOADER Slide Switch In the "ON" position, allows access to 
Fig.1·6 ENABLE the protected area in memory where the 

Binary Loader program is stored. 

24, A24DS14 LAMP Slide Switch Test front panel lamps. 
Fig.1-S TEST 

25, A24DS15 CONSOLE Slide Switch Inhibits the operation of the front panel 
Fig.1·6 LOCK controls 

26, A302R27 PRIMARY Variable Resistor Used to adjust the transformer primary 
Fig. 1-'1 REGULATOR voltage and hence the voltages of the 

logic supplies. 

27, A302R42 POWER FAIL Variable Resistor Used to adjust the voltage level at which 
Fig. 1-7 THRESHOLD a power failure is detected. 

28, A302R36 20V Variable Resistor Used to adjust +20 volt Memory supply. 

Fig. 1-'1 MEMORY 
SUPPLY 

1-7 
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Table 1-3_ Location and Description of Computer Maintenance Features. 

REFERENCE REFERENCE 
CALLOUT DESIGNATION MARKING DESCRIPTION USE 

29, Fig.1-6 F1 F1 Fuse Main power fuse 

30, Fig.1-S J1 - Power Connector Power Receptacle 

31, Fig.l-S - -2 Test Jack -2 volt supply test point 

32, Fig.l-S - -12 Test Jack -12 volt supply test point 

33, Fig.l-S - +5 Test Jack +5 volt supply test point 

34, Fig.l-S - +12 Test Jack +12 volt supply test point 

35, Fig.l-S - +20 Test Jack +20 volt supply test point 

36, Fig.l-S - +30 Test Jack +30 volt supply test point 

37, Fig.1-8 - GND Test Jack Reference supply test point 

3S, Fig.1-S - - Metal Mesh Air Filter Filters Air for Cooling 

39, Fig.l-S - - Metal Mesh Air Filer Filters Air for cooling 

40, Fig.l-S - - Serial Identification Decal Used to determine manual effectivity. 

39 38 

/ 

37 

36 

2039-15 Figure 1-8. Rear View of Computer Showing Maintenance Features 
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1-17. ACCESSORIES. 

1-18. Basic accessories for the 2114B Computer are 
shown in Figure 1-9. Accessories include an ac power cable, 
an extender cable, an extender card, and a rack mounting 
kit. Also included is a punched tape program for loading 
binary programs. 

1-19. AC POWER CABLE. The AC power cable is a 
heavy duty cable with a standard 3-prong connector (two 
power, one grounding). 

1-20. EXTENDER CARD. The extender card allows the 
logic cards in the main card cage assembly to be extended 
out beyond the card cage for testing and troubleshooting. 

1·21. EXTENDER CABLE. The extender cable allows 
the logic cards having a connector cable attached to their 
4S'pin connector (memory and arithmetic logic cards) to be 
used with the extender card. 

1·22. RACK MOUNTING KIT. The rack mounting kit 
allows the Computer to be mounted in a standard 19·inch 
equipment rack. 

1·23. TAPE LOADING INSTRUCTIONS. Instruction 
sheet, encased in clear plastic, used to load binary tapes 
into the Computer. 

RACK MOUNT KIT 
5060-0179 

0211506047 
EXTENDER CABLE 

\ 

Section I 

1-24. MAINTENANCE TOOLS AND TEST 
EQUIPMENT. 

1-25. The tools and test equipment recommended for 
the maintenance, testing, troubleshooting and repair are 
listed in Table 1-4. Unless otherwise noted, tools or test 
equipment equivalent to that specified (see critical speci
fications in Table 1·4) may be substituted. 

1-26. For the use of specific test equipment and test 
procesures see Section IV, Maintenance. 

1-27. INSTRUMENT SERIAL NUMBERS. 

1-28. Each Computer is identified by an eight-digit 
(000-00000) serial number on the rear panel (see Figure 
1-8). The first three digits are a serial prefix number used to 
document instrument changes. If this prefix number on the 
Computer does not agree with the prefix number given on 
the title page of the two hardware manuals (Volumes Two 
and Three), look for manual changes information 
accompanying each volume. 

1-29. Each printed circuit assembly in the Computer has 
printed on it an assembly week-date code or logo similar to 
that shown in Figure 1-4. The first letter is the revision of 
the assembly drawing used to manufacture the assembly. 
The three center numbers form a date code used to identify 
any circuit changes that may have been made in the assembly. 

5060-2267 
AC POWER CABLE 

EXTENDER BOARD 
02116-6040 

2039-24 NOT SHOWN: BINARY TAPE LOADING INSTRUCTIONS 

Figure 1·9. Computer Accessories 
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Table 1-4. Recommended Test Equipment 

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED HP MODEL 

Dual Trace Oscilloscope Rise time ~ 10 nsecs. HP 180A (HP 1801 vert amp, 
HP 1820A Time base, HP 
10004A probes) 

Voltmeter Accuracy: ± 1% of full scale HP 412A, HP 3430A 
Input Impedance: 10 Megohms minimum 
Ranges: ± 1 volt to ±50 volts 

Multimeter Accuracy: ±3% of full scale HP427A 
Range: ±1 volt to ±50 volts 

Logic Probe* Indication: logic high> + 1.4 volts HP 10525A 

Isolation Transformer 115:115 volt, 800 volt-amp capacity 
(for 60 Hz operation only, 550 volt-amp 
capacity will be adequate). 

Variable Autotransformer 50/60 Hz. 7 amp capacity, 115-80 
volts metered. 

*Optional. 

1-30. Factory and field assembly changes or modifi
cations to the Computer are covered in updating sup
plements to the hardware manuals. When an updating 
change has been made to an assembly, there will normally 
be a corresponding change in the assembly's week date 
code. 

changes that are made to the manual to make it compatible 
with a later version of the Computer. 

1-31. Documentation changes are covered by manual 
updating supplements. The updating supplement covers any 

1-10 

1-32. FIELD OFFICE ASSISTANCE. 

1-33. Should you require assistance, contact your 
nearest Hewlett-Packard field service office. 
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SECTION II 

INSTALLATION 

2·1. GENERAl. 

2·2. This section contains information for inspecting, 
setting up, and making a preliminary performance test of 
the Computer. Included are procedures claims and repack· 
aging for shipment. 

2·3. Under Paragraph 2·8, information regarding prep· 
aration of the Computer for use will be given. This 
information includes power requirements, cooling consider· 
ations and rack mounting. 

2·4. The preliminary check out procedure given in 
Paragraph 2·18 verifies that the Computer is functioning 
properly and that programs may be loaded and executed. 

2·5. INSPECTION. 

2·6. If external damage to the shipping carton is evi· 
dent, ask the carrier's agent to be present when the instru· 
ment is unpacked. Check the instrument for external 
damage such as broken controls or connectors, and dents or 
scratches on the panel surface. If damage is evident, refer to 
Paragraph 2·20 for recommended claim procedure and reo 
packaging information. 

2·7. If the shipping carton is not damaged, check the 
cushioning material and note any signs of sever stress as an 
indication of rough handling in transit. If the instrument 
appears undamaged, check for all supplied accessories, then 
complete the electrical performance check (Paragraph 
2·18). 

2·8. INSTALLATION. 

2·9. POWER. 

2·10. The Computer requires a line voltage of 115 vac (7 
amp.) ± 10%, with a line frequency of 50 to 60 Hz. For 
operationJrom a 230 vac source refer to Paragraph 2-12. 
The main unit power consumption is 500 watts, with the 
maximum loading by plug·in options the power consump· 
tion is 800 watts. 

2·11. Before connecting the Computer power cord to 
the supply voltage make sure that the Computer power 
switch is in the "OFF" position. 

2·12. If the Computer has been ordered with option 15 
enabling it to operate from a 230 vac source, a step down 
transformer, HP Part No. 9100·1240, and its power cord, 
HP Part No. 8120·0078, should be included with the Com· 
puter. The stepdown transformer and its power cable 
should then be connected as shown in Figure 2·1. If the 
available line voltage is subject to fluctuation it may be 
necessary to adjust the Computer's power fail threshold. 

230Vt±tO'Yo) 
50-60 Hz 
800 WATT 

TpRt:~~O~~~~ .-__ ----, 
8120-0078 

PRIMARY POWER SOURCE 

2039-16 

Figure 2·1. Computer Configured for 230V ac 

The Computer Supply voltage may also need adjustment 
after installation of option 15. For adjustment information 
refer to Section IV, Maintenance. 

2·13. ENVIRONMEN'l'. 

2.14. The 2114B Computer is designed to operate in a 
temperature range .of from lOoC to 40°C (50°F to 104°F), 
and to a relative humidity of 80% at 40°C. 

2.15. In order to maintain proper cooling a minimum of 
two inches of rear and side clearance between the Com· 
puter and any obstruction to the air flow should be 
maintained. 

2·16. MOUNTING. 

2·17. The Computer is designed for either bench instal. 
lation or mounting in a standard 19-inch rack. To mount 
the Computer in a rack, follow the instructions contained 
in the rack mounting kit (HP Part No. 5060-0779) fur· 
nished with the Computer. All necessary hardware is 
furnished as part of the rack mounting kit. 

2·18. PERFORMANCE CHECK. 

2·19. The performance eheck consists of two parts. The 
first part is a pretest check out of the Computer's controls 
and program loading capability. The second part of the 
performance test is the Computer diagnostic program. In· 
structions for both the preliminary and diagnostic tests are 
given in Section V, Diagnostics. 

2·20. CLAIMS. 
2·21: If the instrument is damaged or fails to meet 
specifications, notify the carrier and the nearest Hewlett· 
Packard Field Office immediately. (Field Offices are listed 
at the back of this manua1.) Retain the shipping container 
and the padding material for the carrier's inspection. The 
Hewlett·Packard Field Office will arrange for the repair or 
replacement of the damaged instrument without waiting for 
any claims against the carrier to be settled. 

2·1 
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2·22. 

2·23. 

REPACKAGING FOR SHIPMENT. 

USING ORIGINAL PACKAGING. 

2·24. The same containers and materials used in factory 
packaging can be used to return the Computer to Hewlett· 
Packard for servicing (containers and packing materials may 
be obtained from Hewlett·Packard Field Offices). Attach a 
tag indicating the type of service required, return address, 
model number and fuIl serial number. Also mark the 
container FRAGILE to assure careful handling. In any 
correspondence, refer to the Computer by model number 
and fuIl serial number. 

2·25. USING OTHER PACKAGING. 

2·26. The foIl owing general instructions should be used 
when repackaging with commerciaIly available materials: 

a. Wrap the Computer in heavy paper or plastic. 
(Attach a tag indicating the type of service required, the 
return address, model number, and fuIl serial number.) 

2·2 
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b. Use a strong shipping container. A double·waIl 
carton made of 350 pound test material is adequate. 

c. Use enough shock absorbing material (3· to 4·inch 
layer) around all sides of the instrument to provide firm 
cushion and prevent movement inside the container. Pro· 
tect the control panel with cardboard. 

d. Seal the shipping container securely, and mark it 
FRAGILE to assure careful handling. 

e. In any correspondence refer to the instrument by 
model numher and full serial number. 

2·27. WARRANTY. 

2·28. Terms of the warranty on the 2114B Computer 
and all supplied accessories are described in the warranty on 
the inside front cover of this manual. For any additional 
information concerning warranty, contact the nearest 
Hewlett·Packard Field Office listed at the rear of this 
manual. 
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SECTION III 

THEORY OF OPERATION 

3·1. INTRODUCTION. 
3·2. This section contains an explanation of the op
eration of the computer. The explanation is on a block 
diagram level with a brief discussion of the operation of 
major computer functions. 

3·3. OVERALL OPERATION. 

3·4. The computer performs five major functions. 
These functions are control, computation, memory storage, 
input/output and power. In the computer these fu~ctions 
are interrelated and difficult to separate. The block diagram 
shown in Figure 3·1 illustrates the makeup and inter· 
reaction of computer functions. Each of these functions are 
described in the following paragraphs. 

PANEL CONTROL.S 

LINE SOURCE 

ARITHMETIC 
UNIT 

POWER SUPPLY 

CONTROL 
LOGIC 

3·5. CONTROL FUNCTION. 

a·6. The control function (Figure 3-2) is made up of 
basic timing, memory timing, registers and control logic. 
The control function maintains an orderly sequence of 
operations in the computer through timing and control 
signals. 

3·7. BASIC TIMING. 

3·8. The computer's timing is based on the output of 
an 8 MHz crystal controlled oscillator. The output of the 
oscillator is divided by two to provide a 250nsec clock 
pulse. This is used to clock a ring counter which provides 
eight timing signals during a period of 2.0 microsec. 
onds. The eight timing signals from the ring counter, 
various combinations of these signals and the basic 250nsec 

MEMORY 

CONTROL 

CORE 
STORAGE 

COMPUTER 
LOGIC 

MT'~ ______ ~ ________ '-__ r-______ ~ 

2039-t7 
1/0 DEVICES 

Figure 3-1. Computer Block Diagram 
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CONTROL 

2039-18 

Figure 3-2. Control Block Diagram 

COMPUTER 
LOGIC 

divider output make up the computer's basic timing. These 
signals are routed throughout the computer to regulate 
operation. 

3-9. MEMORY TIMING. 

3-10. The memory timing circuits provide the computer 
memory with timing and control signals. Memory timing 
signals are generated from basic timing, panel control 
settings, and the instruction and phase logic (Paragraph 
3-13). Memory timing signals are used to control the 
various memory processes such as addressing, reading and 
writing. 

3-11. REGISTERS. 

3-12. The registers used in the computer's control 
function are the Transfer, Memory Address, Program Ad
dress and the Instruction registers. The Transfer or T
register is used as a buffer for input/output and memory 
transfers. The Memory Address or M-register is used to hold 
the location in memory where data is to be stored or 
retrived. The Program Address or P-register performs a 
similar function. It holds the location in memory of the 
next sequential step, in a stored program, that is to be 
executed. The Instruction or I-register is used to hold the 
coded instruction bits of a computer word. 

3-13. CONTROL LOGIC. 

3·14. The computer's instruction logic decodes the 
contents of the I-register and generates appropriate control 
signals. These control signals, together with timing and 
phase signals (Paragraph 3·15) regulate the computer's 
operation. 

3-15. The Computer's phase logic provides regulation of 
computer activities into four basic groups. These groups, 
fetch, indirect, execute, and interrupt, define areas of 
Computer activity. Certain control signals and operations 
are inhibited or enabled depending on the type of activity 
the Computer is performing. 

3·2 
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3-16. ARITHMETIC FUNCTION. 

3-17. The Arithmetic function (Figure 3-3) is performed 
by three major circuit groups; these are the accumulators, 
computational registers, and arithmetic gating. These circuit 
groups together with the Computer's data buslines perform 
the Computer's computations. 

ARITHMETIC 
UNIT 

2039-19 

CONTROL 
LOGIC 

BUSSES 

Figure 3-3. Arithmetic Block Diagram 

3-18. ACCUMULATORS 

3-19. The Computer has two accumulators, the A and B 
registers. These registers are used for holding and 
manipulating data. They are addressable and may be used 
for data storage in the same manner that normal core 
memory (Paragraph 3-26) is used. 

3-20. COMPUTATIONAL REGISTERS 

3·21. Three one bit computational registers aid In 
p~rforming arithmetic operations. They are the Overflow, 
Extend and Carry flip-flops. The Overflow flip-flop is used 
to hold control information as well as positive arithmetic 
overflows from the accumulators. The Extend flip· flop is 
used to detect negative arithmetic overflows from the 
accumulators as well as to link the two accumulators during 
shift and rotate operations. The Carry flip-flop is used to 
detect and store certain control and bit combinations. 

3-22. GATING. 

3-23. The timing and control signals control the gating 
of the register and accumulator contents to and from the 
Computer bus lines. The gating circuits perform both 
logical and arithmetic operations. 

3-24. BUSSES. 

3-25. The Computer bus lines provide a means of linking 
the outputs of the gating circuits with the various buffer, 
storage and memory elements in the Computer. 
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3·26. MEMOr,V. 

3·27. The Computer's memory section (Figure 3·4) 
provides permanent storage of data in magnetic cores. The 
associated memory circuits provide addressing, inhibiting 
and sensing for the memory read/write process. 

MEMORY 

2039-20 

CORE 
STORAGE 

Figure 3-4. Memory Block Diagram 

3·28. CORE STORAGE. 

3·29. Permanent data storage in the Computer is ac· 
complished by magnetizing small ferrite ,cores. The cores 
are strung in planes. The planes are mounted one on top 
of the other to form a "core stack". The basic core memo 
ory has a capacity of 4086, 16-bit words. 

3·30. ADDRESSING. 

3-31. The memory's addressing is accomplished by the 
Driver/Switch Cards. These cards take the binary memory 
address, contained in the M-register, and decode it into the 
appropriate signals required to access the desired 16·bit 
word. 

3·32. SENSING. 

3·33. The sensing operation is accomplished by the 
Sense Amplifier Card. When a core word has been ad
dressed, the states of 16 cores are sent to the Sense 
Amplifier Card. The contents of the memory word are 
amplified and sent to the T·register. 

3·34. INHIBITING. 

3·35. The Inhibit Driver Card is responsible for writing 
information into the core memory. The T·register provides 
the states of the data bits and the Driver Switch Card 
provides the address. The write operation is repeated 
following every read operation to replace the data word 
read out. 

Section III 

3-36. INPUT/OUTPUT. 

3·37. The input/output function (Figure 3-5) allows the 
Computer to communicate with various external devices. 
These devices may be sources of data input, data output or 
additional memory storage. The input/output function is 
made up of control, addressing and interface circuits. 

IIO DEVICES 

2039-21 

Figure 3-5. I/O Block Diagram 

3·38. CONTROL. 

3·39. The control circuitry for the input/output 
function is located on the I/O Control Card. This includes 
interrupt and flag control as well as priority control for the 
in~ut/output function. Detailed information on the oper· 
atlOn of the I/O Control Card is given in Volume Three. 

3·40. ADDRESSING. 

3·41. The address circuitry is also 10caLed on the I/O 
Control Card. The address circuits provide encoding and 
decoding of input/output select codes and interrupts. 

3-42. INTERFACING. 

3·43. Interfacing is the process of signal level 
modification and control translation that allows the Com· 
puter to communicate with a wide variety of input/output 
devices and instruments. Interface cards, at least one for 
each input/output device, are located in the Computer I/O 
slots. The operation of Interface Cards are covered in the 
respective interface kit manuals. 

3·44. POWER SUPPL V. 

3-45. The Computer's power supply (Figure 3-6) pro
vides regulated and unregulated supplies for the various 
computer functions. The power supply monitors the 
voltage level of the ac power source and provides a power 
failure signal if the voltage drops to unsafe levels. 

3·46. PRIMARY REGULATOR. 

3-47. The Primary Regulator provides regulation of ac 
line voltage to the primary side of the power supply trans· 
former. 

3-3 
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POWER SUPPLY 

PANEL CONTROlS 

LINE SOURCE 

2039-22 

Figure 3-6. Power Supply Block Diagram 

3·48. POWER FAILURE DETECTION. 

3·49. The Power Failure Detection circuits monitor the 
voltage level of a special 12 volt supply. This supply is de
signed to be the first to drop its voltage level in the event 
of a power failure and the last supply to return to oper
ating voltage when pOwer is restored. When the output of 
this supply drops to approximately 8.2 volts, a power fail 
signal is generated and is used to halt or, if the autorestart 
option is installed, to interrupt to a power failure service 

3·4 
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routine. As long as the voltage levels remain at normal 
levels a "power on" signal is generated allowing normal 
Computer operation. 

3-50. MEMORY SUPPLY. 

3·51. The Computer's memory supply is filrther regu
lated to provide a temperature compensated voltage level for 
driving the memory circuits. The higher voltage (+20 volts) 
is required by the memory circuits to provide sufficient 
current to magnetize the ferrite cores used to store data. 

3-52. LOGIC SUPPLIES. 

3-53. The Computer's logic supplies provide -2, +5, +12 
and ·12 volt de sources for the Computer's microcircuit 
logic. Regulation for these supplies is provided by the 
Primary Regulator as well as secondary filtering circuits. 

3-54. LAMP SUPPLY. 

3-55. The Computer's lamp supply is a +30 volt source 
for the front panel indicators. This supply is regulated only 
by the primary regulator. 
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SECTION IV 

MAINTENANCE 

4-1. INTRODUCTION. 

4-2. This section contains special serv1c1ng notes, preventive 
maintenance information, adjustment procedures, and repair instructions 
for the HP 2114B Computer. Refer to the special servicing notes below 
before proceeding. 

4-3. SPECIAL SERVICING NOTES. 

WARNING 

Dangerous voltages are present in the computer 
even when the Power Switch S1 is in the OFF 
position. Do not attempt to remove the pro
tective cover of the Power Supply, or attempt 
maintenance of any kind in the area of the 
Power Supply, unless the power cord has first 
been removed from the power source. Do not 
energize the Power Supply during servicing 
unless an isolation transformer is connected 
between the main power source and J1 at the 
rear of the Computer. Use caution when making 
test measurements. Failure to heed this 
warning could result in death or injury. 

4-4. POWER SUPPLY SERVICING. As stated in the warning preceding 
this paragraph, special care must be taken when servicing the Power 
Supply. This is because the Primary Regulator circuits (located on the 
Heat Sink Assembly A301, Capacitor Board Assembly A300, and Regulator 
Card A302) are tied directly across the ac power input line, and 
are referenced to one side of the ac line rather than to the chassis 
or earth ground. Therefore these circuits present a potential hazard 
to personnel as long as the power cord is connected between the ac 
power source and J1 at the rear of the Computer. For this reason, it 
is imperative that the power cord be removed from the ac source before 
attempting to service the Power Supply. 

4-5. If for any reason (except as noted in Paragraph 4-7) it is 
necessary to energize and test the Power Supply during servicing, 
the hazard explained above must be reduced by connecting an isolation 
transformer between the ac power source and J1 at the rear of the 
Computer (see Figure 4-1). This also allows the use of ground reference 
test equipment without danger of damage to the circuit of the test 
equipment. 

4-6. A 115-volt ac isolation transformer with a minimum rating of 
800 volt-amperes is required. This relatively high volt-ampere rating 
is required because the Power Supply does not present a purely 
resistive load to the secondary of the isolation transformer. It is 
important that an isolation transformer of lesser rating not be used. 
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4-7. The above precautions must be observed whenever contact or 
exposure to the Power Supply circuits, intentionally or accidentally, 
is a possibility. Supply voltages can be measured safely from the 
test jacks on the Rear Panel Assembly, at the Card Cage Assembly, 
and at the Front Panel Assembly without the necessity of using an 
isolation transformer in the ac input line. 

4-8. MAINTENANCE PROCEDURES. 

4-9. The HP 2114B Computer requires a m1n1mum of routine mainten-
ance to ensure proper Computer operation. The routine maintenance, 
usually performed on a monthly basis, consists of cleaning, inspection, 
and testing. 

4-10. CLEANING. 

4-11. FILTERS. The Computer's two air filters, located on the 
Computer rear panel, should be cleaned as part of the routine mainten
ance procedure, or in extreme environments (high dust or oil content 
in the air), as needed. To clean the filters perform the following: 

a. Remove the filters from the Computer. 
b. Blow the filters clean with compressed air. 
co If compressed air is not available, hot soapy water 

may be used as a substitute. 
d. Be sure the filters are completely dry and free of grease. 
e. Replace the filters. 

4-12. DUSTING. Small dust particles may pass through the filters 
and build up in the Computer. Use a small vacuum or compressed-air 
hose to remove excess dust. Pay particular attention to heat dissi
pating areas. 

4-13. INSPECTION. 

4-14. Routine maintenance of the computer should include visual 
inspection of the mechanical parts of the Computer. Dents, scratches, 
or poorly operating controls may indicate damage to the Computer. 
Frayed, broken or burned insulation should be checked and corrected 
if necessary. 

4-15. Refer to Section V, Diagnostics, for further mechanical and 
electrical inspection procedures. 

4-16. SUPPLY VOLTAGES. 

4-17. Check the Computer's supply voltages at the test jacks on 
the Computer's rear panel., The various supplies and the acceptable 
ranges for each are given in Table 4-1. 
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Table 4-1. Supply Voltages 

VOLTAGE MAXIMUM MINIMUM AC RIPPLE 
BUS * ** PEAK-TO-PEAK 

+ 5V 5.5V 4.3V 0.5V 
+12V 13.0V 11.SV 0.3V 
-12V -13.0V -11.9V 0.3V 
- 2V - 2.SV - 1.9V 0.4V 
+30V 32.0V 29.0V 0.5V 

+30V Lamp 32.5V 2S.0V 3.0V 
+20V 19.5V*** 19.5V 0.01V 

* High ac line (127V ac), Minimum Computer Load 
** Low ac line (103V ac), Maximum Computer Load 
*** Depends upon ambient temperature. 19.5V dc nominal 

for 720 to SOOF. 

4-1S. If any of the Computer's supply voltages are not within 
tolerance, refer to Paragraph 4-26 for the appropriate adjustment 
procedure. Note that all logic supplies are adjusted by the +5 volt 
adjustment. When the +5 volt supply is properly adjusted the other 
supplies should be within their stated tolerances; if not, follow 
appropriate troubleshooting procedures. The +20 volt memory supply 
may be separately adjusted to compensate for variations in operating 
temperature. 

4-19. PROXIMITY SWITCHES. 

4-20. Check all proximity switches on the Computer front panel 
for proper operation. If erratic operation occurs, refer to 
Paragraph 4-26 for the appropriate adjustment procedure. 

4-21. PERFORMANCE TEST. 

4-22. Follow the test procedure given in Section V, Diagnostics. 
The Computer diagnostic program provides a thorough test of the 
Computer's logic and memory circuits by exercising all software 
instructions. 

4-23. If the Computer fails to perform the diagnostic test properly, 
follow appropriate troubleshooting procedures. 

4-24. Perform the appropriate Computer option diagnostics. If 
the option fails to perform properly refer to the indicated option 
manual for adjustment or troubleshooting information. 

4-25. Successful performance of the diagnostic tests completes 
the preventive maintenance procedure. 

4-26. ADJUSTMENTS. 

4-27. There are five adjustments that may be made to the Computer. 
Three have to do with the Computer power supply; Primary Regulator, 
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Power Failure Threshold, and the +20 volt Memory Supply adjustment. 
The other two adjustments concern the proximity switches on the 
front panel. 

4-28. PRIMARY REGULATOR ADJUSTMENT. 

4-29. If the +5 volt supply is out of tolerance, proceed as 
follows: 

a. Connect a voltmeter (refer to Section I, General 
Information, for test equipment specifications) between the GND and 
+SV test jacks on the Computer's rear panel. 

b. Remove the Computer's top cover. 

c. Using a nonmetallic tuning wand, adjust the "PRIMARY 
REGULATOR" variable resistor (R27 on the Regulator Card) to obtain 
a reading of +5 ! 0.03 volts. 

d. If the supply fails to adjust to tolerance, follow 
appropriate troubleshooting procedures. 

e. Recheck the other supplies. 

+20 VOLT MEMORY SUPPLY ADJUSTMENT. 

4-31. The correct voltage level for the +20 volt supply is 
dependent on the ambient temperature. The correct setting for a 
normal environment (72 0 to 800 F) is 19.5 volts. The correct setting 
for temperatures outside this range can be determined from the 
following formula: 

E = 19.5 - .05 (T - 76); where T is the ambient 
temperature in degrees Farenheit. 

4 Q 32. If the +20 volt supply is outside of its specified tolerance, 
proceed as follows: 

a o Connect a voltmeter between the GND and +20V test jacks 
on the Computer's rear panel. 

b. Remove the Computer's top cover. 

c. Using a nonmetallic tuning wand, adjust the ,a20V 
MEMORY SUPPLY" variable resistor (R36 on the Regulator Card) to 
obtain a reading within the tolerance range specified by Table 4-1. 

do If the supply fails to adjust to tolerance, follow ap· 
propriate troubleshooting procedures. 

POWER FAILURE THRESHOLD ADJUSTMENT. 

4-340 The Power Failure Threshold adjustment sets the level at 
which a drop in the Computer's supply voltage will trigger the 
Computer's power failure detection circuits and cause the Computer 
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4-35. This adjustment is made by Hewlett-Packard before shipment 
of the Computer and no further adjustment should be required. If 
adjustment becomes necessary proceed as follows: 

a. Turn the Computer off by pressing the HALT switch and 
turning off the POWER switch located on the chassis behind the Computer 
front panel. 

b. Disconnect the Computer power cord from the ac line 
source and connect it to a variable autotransformer. 

c. Remove the Computer's top cover. 

d. Set the Computer POWER switch to ·-ON". 

e. Insert a test loop in the Computer as follows: 

(1) Set the Computer LOOP INSTRUCTION switch, located 
behind the front panel, to LOOP. 

(2) Set the Switch Register to zero. 
(3) Press the LOAD A switch. 
(4) Press the LOAD ADDRESS switch. 
(5) Press the RUN switch. The Computer should begin 

executing the test loop. 

, f. Using a nonmetallic tuning wand, rotate the a·POWER 
FAIL THRESHOLD" variable resistor (R42 on the Regulator Card) 
fully counterclockwise. 

g. Set the variable ac source to 98 volts. 

h. Rotate R42 slowly clockwise until the computer halts. 

i. Increase the voltage of the variable ac source to 
approximately 102 volts. 

j. Press the Computer RUN switch. The Computer should begin 
executing the test loop. Slowly reduce the voltage from the ac source. 
The Computer should halt when the source voltage approaches 98 
volts. If the Computer fails to halt, repeat the adjustment procedure. 
If repeated adjustment fails to correct the problem, follow approp· 
riate troubleshooting procedures. 

4-36. FRONT PANEL BIAS AND NULL ADJUSTMENTS. 

4-37. The Bias and Null adjustments set the level at which the 
front panel proximity switches are actuated. The Bias adjustment 
sets the sensitivity of the proximity switches while the Null 
adjustment determines the efficiency of the switch circuit. The 
two adjustments interac~, hence the adjustment procedures for both 
are combined below. 

4-38. ' If adjustment of the front panel switches is required, 
proceed as follows: 

4-6 



2114B Section IV 

a. Locate the 6'BIAS" and "NULL" test points on the 
component side of the Display Board Assembly (02114-6009). The 
Display Board Assembly is mounted on the inside of the Computer 
front panel. Refer to Figure 4-2 for the location of front panel 
test points. 

b. Turn the Computer POWER switch located on the Computer 
chassis behind the front panel to "ON". 

c. Connect a voltmeter between the BIAS test point and 
the GND test point. 

d. Adjust the BIAS variable resistor, R128, to obtain a 
bias voltage of +2.40 i 0.05 volts. 

e. Connect the voltmeter between the NULL test point and 
the GND test point. 

f. Adjust NULL capacitor C114 for a dc null. 

g. Recheck and readjust the bias if necessary. 

ho If improper proximity switch operation persists 
follow appropriate troubleshooting procedures. 

4-39. 

4-40. 

REPAIR INSTRUCTIONS. 

TROUBLE ANALYSIS. 

4-41. Failures and malfunctions can often be traced to simple 
causes such as improper connections, fuse failures, or improper 
adjustment. Whenever trouble occurs, check the primary power lines, 
fuses, external circuit elements, and wiring for malfunctions as the 
first step in troubleshooting the equipment. Refer to the schematic 
and wiring diagrams as an aid in locating malfunctions. 

4-42. Do not assume that malfunctions are eliminated when a faulty 
component has been replaced. Check the complete circuit for other 
faulty parts before turning on power. 

4-43. COMPONENT TESTING. 

4-44. When checking transistors, observe their polarity to avoid 
error in measurement. The leakage resistance obtained from a resistance 
check of a capacitor is not always an indication of a faulty capa
citor. In most cases the capacitors are shunted with resistances, 
some of which have low values. Only a complete short is a true 
indication of a shorted capacitor. 

4-45. Most ohmmeters can supply enough current or voltage to 
damage some transistors. Before using an ohmmeter to measure 
transistor forward or reverse resistance, check its open circuit 
voltage and short circuit current for the range to be used. The open 
circuit voltage should be less than 1.5 volts and the short circuit 
current should be less than 3 milliamperes. 
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Figure 4-2. Adjustment and Test Point Locations 
for the Front Panel Display Board (02114-6009) 

COMPONENT REPLACEMENT. 

4-47. When soldering a semiconductor device, hold the leadwire 
between the component and the solder joint with a pair of pliers 
to provide an effective heat sink while soldering. 

4-8 



Model 2114B 
Volume Two 

Section V 
Paragraphs 5-1 to 5- 8 

SECTION V 

DIAGNOSTICS 

5-1. INTRODUCTION. 

5-2. This section contains instructions and data for 
conducting and evaluating programmed diagnostic 
tests of the Computer. Included are a pretest check
out procedure, instructions for loading and checking 
the Basic Binary Loader, instructions for loading and 
running the hardware diagnostic programs, and tabu
lar listings of all programs. Unless otherwise noted, 
or to the extent specified in future supplementary 
documentation, this information is applicable to 2114B 
Computers bearing serial number prefix 930- and 
suhsequent. 

5-3. The hardware diagnostic programs automat
ically perform a confidence test of Computer operation 
by thoroughly exercising major portions of the Mem
ory circuits, Logic circuits, and Input/Output circuits. 
The following diagnostic tests are covered in this 
section: 

a. Alter-Skip mstruction Test 
b. Memory Reference mstruction Test 
c. Shift-Rotate Instruction Test 
d. High Memory Address Test 
e. Low Memory Address Test 
f. High Memory Checkerboard Test 
g. Low Memory Checkerboard Test 
h. mterrupt Test 

5-4. Diagnostic testing should be conducted after 
installation, periodically thereafter as part of a reg
ularly scheduled preventive maintenance program, 
during troubleshooting, and after making repairs or 
modifications. The pretest checkout procedure (Para
graph 5-7) should be performed first. This procedure 
ensures that all required operating switches and indi
cators are functioning normally, that an apparent 
trouble is not the result of an improper switch setting, 
and that the Computer is capable of storing and proc
eSSing the diagnostic test programs. 

5-5. The Basic Binary Loader must be located in 
the protected area of memory (the uppermost 64 mem
ory locations) before the selec ted input device can read 
the test tape and transfer the test program into its 
aSSigned memory locations. If the status of the Basic 
Binary Loader is unknown, the content of the protected 
area can be checked by performing the verification 
procedure presented in Paragraph 5-18. Required 
program instructions can then be manually loaded into 
memory by following the procedure presented in Para
graph 5-16. Be sure to follow all loading instructions 
carefully as it is important to use switch settings that 
correspond to the memory size (4K or 8K) of the 
computer under test, and the I/O channel of the input 
device used in loading the test programs. 

5-6. Detailed operating instructions for loading and 
running all diagnostic test programs are covered in 

Paragraphs 5-28 through 5-118. Information and examples 
are included to aid in the analysis of test results. The 
alter-skip, memory reference, and shift-rotate test diagnos
tics must be performed in sequence. The remaining tests 
can be performed in any desired order. Refer to Section I 
for the location of switches and indicators referenced in 
this section. A summary of operating instructions and as
sociated program listings are located at the rear of this 
section. 

5-7. PRETEST CHECKOUT. 

5-8. The pretest checkout is performed manually using 
operating switches and indicators to provide a basic check 
of Computer operation. This procedure should be per
formed before attempting to load and run the diagnostic 
test programs. If results of the checkout are normal, pro
ceed with diagnostic testing. If results are abnormal, refer 
to Section IV as the first step in troubleshooting, and check 
related supply voltages and perform adjustments specified. 
The pretest checkout procedure is as follows: 

a. Open the front panel and set the POWER switch to 
OFF. 

b. On the display board located behind the front pan
el, set the MEMORY, PHASE, SINGLE INSTRUCTION, 
LOADER ENABLE, LAMP TEST, and CONSOLE LOCK 
switches to normal. 

Note 
If the Computer is equipped with the Power 
Fail Auto-Restart option, refer to the option 
manual before proceeding. Otherwise power 
turn-on may cause damage to memory 
contents. 

c. Set the POWER switch to ON and then press the 
HALT switch. Check that both blower motors on the rear 
panel are operating normally. Then close and secure the 
front panel and check for air flow through the exhaust 
vents located on either side of the cabinet. If normal, 
proceed to the next step. 

CAUTION 
If either blower is inoperative, or if air flow is 
abnormal, set the POWER switch to OFF and 
take immediate corrective action. Do not op
erate the Computer until the trouble has been 
fixed. 

d. Reopen the front panel and set LAMP TEST switch 
to TEST. Check that all front panel indicators are lit. If 
they are, set the LAMP TEST switch to NORMAL, set 
POWER switch to OFF, and proceed with the next step. 

e. Set POWER switch to ON and then press HALT 
switch. Check that the indicators listed in Table 5-1 
are in the state specified. (Indicators other than those 
listed may be either on or off.) Repeat this step sev-
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eral times making sure that the FETCH indicator 
lights each time. If all indications are normal, pro
ceed with the next step. 

Table 5-1. State of Front Panel Indicators After 
Power Turn-On 

INDICATOR STATE 

RUN Off 
HALT On 
FETCH On 
INDIRECT Off 
EXECUTE Off 

f. Set CONSOLE LOCK switch to LOCK. While 
observing the MEMORY DATA, MEMORY ADDRESS, 
SWITCH REGISTER, RUN, and HALT indicators, 
press all SWITCH REGISTER switches, the LOAD 
ADDRESS switch, the LOAD MEMORY switch, the 
DISPLAY MEMORY switch, the SINGLE CYCLE 
switch, the CLEAR REGISTER switch, and the RUN 
switch. All controls should be inoperative and all 
indicators should remain in their original state. If 
indication is normal, set the CONSOLE LOCK switch 
to NORMAL and proceed with next step. 

Note 

The binary displays by indicators 0 through 
15 in the MEMORY DATA (T-Register) 
display, the MEMORY ADDRESS (M-Reg
ister) display, and SWITCH REGISTER 
(S-Register) display, are expressed as 
octal numbers. For example, the sixteen 
bit binary display 0 000 110 111 010 101 
(indicators that are on denote "ones If, in
dicators that are off denote "zero If) is ex
pressed either as 006725, or simply as 
6725 if bits 12 through 15 of the display 
are insignificant. 

g. Press each S-Register indicator-switch to 
obtain an S-Register display indication of 177777. If 
indication is normal, press CLEAR REGISTER switch. 
This should clear the S-Register to all "zero" (all 
indicators off). Check the S-Register display for indi
cation of 000000. If indication is normal, proceed 
with next step. 

h. Press LOAD ADDRESS switch. This should 
load the content of the S-Register, all "zeros If, into 
the M-Register. Check M-Register display for indi
cation of 000000. If indication is normal, proceed 
with next step. 

i. Enter 177777 into the S-Register. Then press 
LOAD MEMORY switch. This should load the content 
of the S-Register, all "ones", into the T-Register and 
increment the M-Register by one. Check the T-Reg
ister display for indication of 177777, and the M
Register display for indication of 000001. If indica
tions are normal, proceed with next step. 
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j. Press LOAD ADDRESS switch. Check M
Register display for indication of 037777. (Indicators 
14 and 15 of the M-Register display are not connected 
and will remain off even when binary "ones" are 
stored in bits 14 and 15 of the M-Register.) If indica
tion is normal, proceed with next step. 

k. In turn, press CLEAR REGISTER, LOAD 
ADDRESS, and LOAD MEMORY switches. Check T
Register display for indication of 000000, and the M
Register display for indication of 000001. If indica
tions are normal, proceed with next step. 

1. Press LOAD ADDRESS switc h. All register 
displays should now indicate 000000. If indication is 
normal, observe M-Register display and press LOAD 
MEMORY switch several times. Check that M-Reg
ister display increments by one each time LOAD 
MEMORY switch is pressed. If indication is normal, 
proceed with next step. 

m. While observing M-Register display, press 
DISPLAY MEMORY switch several times. Check that 
M-Register display increments by one each time 
DISPLAY MEMORY switch is pressed. If indication 
is normal, proceed with next step. 

n. Press CLEAR REGISTER switch. In turn, 
press LOAD ADDRESS switch once, and LOAD MEM
ORY switch ten times. Then press LOAD ADDRESS 
switch again. While observing M-Register display, 
press SINGLE CYCLE switch e x a c tl y ten times. 
Check that M-Register display increments by one 
each time SINGLE CYCLE switch is pressed. If indi
cation is normal, proceed with next step. 

o. Set MEMORY switch on back of front panel to 
OFF. In turn, press LOAD ADDRESS switch once, 
the LOAD MEMORY switch twice, and then press the 
RUN switch. Check that the RUN indicator is on. 
Then check the T-Register display for an indication of 
000000, and observe the M-Register display indica
tors. Each succeeding indicator of this display, as 
viewed from bit 13 through bit 0, should appear pro
gressively brighter. (The higher order bits should be 
changing states at a visible rate and have a flickering 
appearance; bits 14 and 15 are always off.) Then 
press HALT switch. Check that the HALT indicator 
is on, that the RUN indicator is off, and that the M
Register display indicators are in a static state, 
either on or off. (The numeric value now displayed by 
the M-Register indicators is random and of no signi
ficance. However, all ihdicators which are lit in this 
display should now appear approximately equal in 
brightness.) If all indications are normal, set MEM
ORY switch to NORMAL, and proceed with next step. 

p. If the status of the Basic Binary Loader, lo
cated in the protected area of memory, is unknown, 
refer to Paragraph 5-18 and verify the instructions 
located in these memory locations. If Basic Binary 
Loader instructions are correct, proceed with test 
instructions presented in Paragraphs 5- 28 through 
5-118. If instructions must be added or modified, 
refer to Paragraph 5-16 for loading instructions. 
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5-9. BASIC BINARY LOADIER. 

5-10. DESCRlPTION. 

5-11. The Basic Binary Loader loads absolute pro
grams produced by the Assembler or the Basic Con
trol System absolute output option. It is also used to 
load standard software systems that are in absolute 
form (e.g., FORTRAN, ALGOL, Assembler, Basic 
Control System, and Symbolic Editor). Familiarity 
with the Basic Binary Loader operating procedure is 
assumed in the operating procedure for all other 
software systems. 

5-12. STORAGE. 

5-13. The Basic Binary Loader is stored in the pro
tected area of memory (the highest 64 locations). 
Separate versions of the Basic Binary Loader are 
presented for the 2752A Teleprinter and the 2737A 
Punched Tape Reader. 

5-14. PROGRAM INSTRUCTIONS. 

5-15. Tables 5-2 and 5-3 contain the absolute in
structions for tw 0 ve l' s ion s of the Basic Binary 
Loader. Table 5- 2 lists the instructions for an input 
device consisting of the 2752A Teleprinter with 12531A 
(serial) Teleprinter Input/Output Interface Kit. Table 
5-3 lists the instructions for an input device consisting 
of either a 2752A Teleprinter with 12531B (parallel) 
Teleprinter Input/Output Interface Kit, or a 2737A 
Punched Tape Reader with 12532A High-Speed Punched 
Tape Input Interface Kit. In both tables, "m II and lin" 
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are variables that correspond to the following mem
ory sizes: 

m = 0 for 4K memory 
= 1 for 8K memory 
= 2 for 12K memory 
= 3 for 16K memory 

n = 7 for 4K memory 
= 6 for 8K memory 
= 5 for 12K memory 
= 4 for 16K memory 

5-16. ENTERlNG INSTRUCTIONS. 

5-17. To enter instructions into the protected area 
of memory, proceed as follows: 

a. Set LOADER ENABLE switch to ON. 

b. Enter address of desired instruction into S-
Register. 

c. Press LOAD ADDRESS switch. 

d. Press CLEAR REGISTER switch. 

e. Enter instruction into S-Register. 

f. Press LOAD MEMORY switch. 

g. Repeat steps 'b" thru ''f'' for each instruction 
entered. Then set LOADER ENABLE s wit c h to 
NORMAL. 

5-18. VERIFICA TION • 

5-19. To verify the instructions stored in the pro
tected area of memory, proceed as follows: 

Table 5-2. Absolute Instructions for Use with 2752A Teleprinter (Serial) 

ADDRESS 0 1 2 3 4 5 6 7 

Om7700: 107700 006401 067771 006006 027710 106700 102077 027700 
Om7710: 017752 002003 027703 003004 073772 017752 017743 070001 
Om7720: 073773 063773 000040 043774 002040 027741 017743 044000 
Om7730: 173773 037773 037772 027721 017743 054000 027702 102011 
Om7740: 027700 102055 027700 000000 017742 001727 073775 017752 
Om7750: 033775 127743 000000 063771 073776 002400 1027cc 001300 
Om7760: 1031cc 1023cc 027761 1024cc 037776 027757 001222 013777 
Om7770: 127752 177765 000000 000000 1n0100 000000 000000 000377 

cc = channel (high select code, lower priority) of Teleprinter 

Table 5-3. Absolute Instructions for Use with 2752A Teleprinter (Parallel), or 2737A Punched Tape Reader 

ADDRESS 0 1 2 3 4 5 6 7 

Om7700: 107700 063770 106501 004010 002400 006020 063771 073736 
Om7710: 006401 067773 006006 027717 107700 102077 027700 017762 
Om7720: 002003 027712 003104 073774 017762 017753 070001 073775 
Om7730: 063775 043772 002040 027751 017753 044000 000000 002101 
Om7740: 102000 037775 037774 027730 017753 054000 027711 102011 
Om7750: 027700 102055 027700 000000 017762 001727 073776 017762 
Om7760: 033776 127753 000000 1037cc 1023cc 027764 1025cc 127762 
Om7770: 173775 153775 1n0100 177765 000000 000000 000000 000000 

cc = channel number of Punched Tape Reader 
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a. Enter address of instruction to be verified into 
S-Register. 

b. Press LOAD ADDRESS switch. 

c. Set LOADER ENABLE switch to ON. 

d. Press DISPLAY MEMORY switch. The con
tents of the memory location selected in step "a" 
above is now indicated by the T-Register display. 
Each time the DISPLAY MEMORY switch is pressed, 
the contents of the next consecutive memory location 
are displayed. (Because the M-Register is incre
mented by one each time the DISPLAY MEMORY 
switch is pressed, the address indicated by the M
Register display is always one address higher than 
the address of the data currently displayed by the T
Register indicators. ) 

e. Set LOADER ENABLE switch to Normal after 
all desired locations in the protected area of memory 
have been displayed. 

5-20. TAPE LOADING PROCEDURES AND OPTIONS. 

5-21. The 2737A Punched Tape Reader and the 2752A 
Teleprinter are typical input devices that can be used 
to read program data from the test tapes and transfer 
it into memory. If the Punched Tape Reader is used, 
three loading options can be selected. These options, 
and the entries required in bits 0 and 15 of the S-Reg
ister to select them, are specified in Table 5-4. Pro
cedures for using each input device are presented in 
the following paragraphs. 

5-22. PUNCHED TAPE READER. If using the 
Punched Tape Reader to load the diagnostic program 
tapes, proceed as follows: 

a. At the Punched Tape Reader, set POWER 
switch to ON. 

b. Place RUN/LOAD lever in LOAD position. 

c. Carefully position program tape to be loaded 
in the tape reading mechanism and place the RUN/ 
LOAD lever in the RUN position. 

d. At the Computer front panel, press CLEAR 
REGISTER switch. 

e. Refer to Table 5-4 and enter the appropriate 
settings for bits 0 and 15 into the S-Register. 

f. Press and hold PRESET and LOAD switches, 
then release both switches. The Computer should go 
into the run mode (RUN indicator on) and the program 
tape should process through the tape reading mechan
ism of the Punched Tape Reader. When the Computer 
halts (RUN indicator off, HALT indicator on), check 
the T-Register indicators. If the test program was 
correctly loaded into memory, halt instruction 102077 
should be displayed. (For an explanation of this and 
other halts encountered during program loading, refer 
to Table 5-5.) If indication is normal, proceed with 
applicable instructions for running the diagnostic test 
program now in memory. If indication is abnormal, 
refer to Table 5-5 and proceed as directed. 

g. Mter loading, rewind the tape and return it to 
the appropriate storage box. 
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Table 5-4. Punched Tape Reader Loading Options 

SWITCH REGISTER 

OPTION SETTINGS 

BIT 15 BIT 0 

Load tape 0 0 

Verify checksum without 0 1 
loading 

Compare the contents of the 1 0/1 
tape with the contents of 
memory without loading 

5-23. TELEPRINTER. If using the Teleprinter to 
load the diagnostic program tape, proceed as follows: 

a. At the Teleprinter, set LINE/OFF/LOCAL 
switch to LINE position. 

b. Carefully position program tape to be loaded 
in the Teleprinter tape reader. 

c. Set START/STOP/FREE switch to START 
position. 

d. At the Computer front panel, press CLEAR 
REGISTER switch, then press and hold PRESET and 
LOAD switches. Release both switches. The Com
puter should go into the run mode (RUN indicator on) 
and the program tape should process through the tape 
reader of the Teleprinter. When the Computer halts 
(RUN indicator off; HALT indicator on), check the T
Register indicators. If the test program was correctly 
loaded into memory, halt instruction 102077 should be 
displayed. (For an explanation of this and other halts 
encountered during program loading, refer to Table 
5-5.) If indication is normal, proceed with applicable 
instructions for running the diagnostic test program 
now in memory. If indication is abnormal, refer to 
Table 5-5 and proceed as directed. 

e. Set the Teleprinter START/STOP/FREE switch 
to STOP, remove tape, reWind, and return it to the 
appropriate storage box. 

5-24. LOADING HALTS. 

5-2 5. After all program data is read from a test tape 
and transferred into memory, the associated tape 
reader and the Computer will halt with a normal indi
cation of 102077 (end-of-tape condition) indicated by 
the T-Register display. This signals the operator to 
continue with the applicable test instructions for the 
diagnostic test now stored in memory. If a halt occurs 
and an indication other than 102077 is present in the 
T-Register display, refer to Table 5-5 and proceed as 
directed. 

5-26. PROGRAM LISTINGS. 

5-27. Program listing for both versions of the Basic 
Binary Loader are presented at the rear of this sec
tion. The listing for the serial Loader is presented 
first, followed by the listing for the parallel Loader. 
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Table 5-5. Loading Halts 

MEMORY DATA 
(T-REGISTER) 

DISPLAY EXPLANATION ACTION 

102077 An end-of-tape condition has been de- This indication is normal. Proceed 
tected. Ten consecutive feed frames with applicable diagnostic test proce-
are interpreted as end-of-tape. dure. 

102011 Checksum error. The A-Register con- To restart, replace tape in input de-
tains the checksum from the tape; the vice and simultaneously press PRESET 
B-Register contains the computed and LOAD. 
checksum. 

102055 Address error. An attempt has been To restart, replace tape in input de-
made to destroy the loader or to load vice and simultaneously press PRESET 
outside the memory limits. and LOAD. 

102000 The Punched Tape Reader compare To find the location of the correspond-
option has been specified. The tape ing word in memory, press SINGLE 
being read does not compare with CYCLE twice. The contents of the T-
memory. The A-Register contains the Register minus one is the address of 
word from tape which did not agree. the desired word. To restart after dis-

5-28. ALTER-SKIP INSTRUCTION TEST. 

5-29. SCOPE. 

5-30. This program is a reliability test of aUlegi
timate code combinations in the alter-skip group. 
The codes are tested utilizing both the A- and B
Registers, rendering a total of 2,048 legitimate com
binations. This test should always be the first reli
ability test to be executed. If successful, more 
advanced reliability and diagnostic programs should 
be attempted. This test does not use any memory 
reference instructions during the fir s t execution 
pass. After the first pass is successfully executed, 
a jump instruction to the beginning of the test is ex
ecuted to allow for continuous looping until manually 
halted by the operator. 

5-31. STORAGE. 

5-32. The Alter-Skip Group program is stored in 
memory locations 2000 to 6041. 

5-33. EXECUTION. 

5-34. INITIALIZATION. This being the first in a 
series of reliability tests, it is necessary to manually 
check the A- and B-Register commands (LDA, LDB, 
MIA, and MIB) before attempting to load the diagnos
tic test program. This is accomplished from the front 
panel by using the S-Register to enter data patterns. 
Proceed as follows: 

a. Press CLEAR REGISTER switch. Then enter 
002000 into the S-Register and press LOAD ADDRESS 
switch. 

playing the contents of the address, re-
place tape in input device, and simul-
taneously press PRESET and LOAD. 

b. Enter 102501 into the S-Register and press 
LOAD MEMORY switch. 

c. Enter 106501 into the S-Register and press 
LOAD MEMORY switch. 

d. Press CLEAR REGISTER switch. Then, in 
turn, press LOAD ADDRESS switch once, and LOAD 
MEMORY switch twice. (This procedure clears the 
A- and B-Registers.) 

e. Enter 002000 into the S-Register and press 
LOAD ADDRESS switch. 

f. Enter 077777 into the S-Register and press 
SINGLE CYCLE switch twice. 

g. Check the contents of the A- and B-Registers 
as follows: 

(1) Press CLEAR REGISTER switch. Then 
pre s s LOAD ADDRESS and DISPLAY 
MEMORY switches. The content of mem
ory location 00000 (A-Register) is now 
displayed by the T-Register indicators. 

(2) Check T-Register display for indication 
of 077777. If indication is normal, pro
ceed with next step. If indication is ab
normal, troubleshoot the circuits assoc
iated with the A-Register commands. 

(3) Press DISPLAY MEMORY switch. The 
content of memory location 00001 (B
Register) is now displayed by the T-Reg
ister indicators. 
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(4) Check T-Register display for indication 
of 077777. If indication is normal, pro
ceed with next step. If indication is ab
normal, troubleshoot the circuits assoc
iated with the B-Register commands. 

(5) As presented, the above procedure checks 
the LDA and LDB commands. To check 
the MIA and MIB commands, repeat steps 
"a" through "g", except substitute 102401 
and 106401 in steps ''b'' and "c", respec
tively. 

5-35. LOADING. Load the Alter-Skip instruction 
Test Tape in accordance with the instructions pre
sented in Paragraph 5-20. 

5-36. RUN. To run the program proceed as follows: 

a. Enter 002000 (starting address) into the S
Register. Then press LOAD ADDRESS switch. 

b. Enter 077777 into the S-Register. Then press 
RUN switch. 

c. The Computer should run briefly and then halt. 
Check that the T-Register indicators are displaying 
halt instruction 102001, and that the M-Register indi
cators are displaying address 002001. (These indica
tions verify that the halt instruction is functioning 
normally. ) If indications are normal, proceed with 
next step. 

d. Press the RUN switch again. The test should 
loop continuously until an error condition is detected, 
or until the operator elects to stop the test by pres
sing the HALT switch. If no error conditions are 
detected, the Computer should be permitted to run 
continuously for at least one minute and 5 seconds. 
This allows time for at least 1000 test passes to be 
executed. 

5-37. EXECUTION ERRORS. Errors detected by 
the test program cause the Computer to halt. Each 
program halt indicates that either a single code com
bination, or one of two code combinations, has failed. 
The expected values for the A- or B-Registers and 
the E-Register when the halt was encountered are 
contained in the program listing. After an error 
halt, it may be desirable to continue the test. In this 
case the following sequence should be followed: 

a. Refer to the program listing and locate the 
error halt value of the P-Register. 

b. Check the stated expected values for the A
or B-Registers against the actual values contained in 
the hardware registers. (Use the same general pro
cedure presented in Paragraph 5-34, step "g", to 
determine the content of these registers.) Record 
the value observed, then proceed with 'the next step. 

c. Check the s tat e d expected value of the E
Register against the actual value by observing the 
status of the EXTEND indicator. If normal, proceed 
with next step. If the E-Register contains a "one ", 
but should contain a "zero", enter 002100 into the S-
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Register, press the LOAD ADDRESS switch, and 
press the SINGLE CYCLE switch. (The EXTEND 
indicator should now be off to indicate that the E
Register has been cleared.) If the E-Register con
tains a "zero", but should contain a "one", enter 
002300 into the S-Register, press the LOAD ADDRESS 
switch, and press the SINGLE CYCLE switch. (The 
EXTEND indicator should now be on to indicate that 
the E-Register has been set.) If indication is now 
normal, proceed with next step. 

d. Enter 000000 into the S-Register and press 
LOAD ADDRESS switch. 

e. If the correct value for the A-Register was 
not observed (step ''b'' above), enter the correct value 
for this register into the S-Register and press the 
LOAD MEMORY switch. 

f. If the correct value for the B-Register was not 
observed (step ''b'' above), enter the correct value for 
this register into the S-Register and press the LOAD 
MEMORY switch. 

g. Enter the P-Register value (observed in step 
"a" above) into the S-Register. Then press the LOAD 
ADDRESS switch. (This inserts the restart address 
into the M- and P-Registers.) 

h. Enter 077777 into the S-Register, then press 
the RUN switch. The test should now continue. 

5-38. DESCRIPTION. 

5-39. The Alter-Skip Instruction Test is a minimal 
test of every legitimate code combination in the group. 
The test program was written in modules to allow for 
extensive looping on a particular module, or to bypass 
a failing module. The substitution of a jump instruc
tion into the last location (NOP) of a particular module 
allows bypassing of one or more modules, or the 
looping of a particular module or group of modules. 
Each module uses the S-Register test pattern as input 
to the A- or B-Register. Complement and increment 
by-one operations are performed on this initial set
ting, and various skip operations are tested against 
the results. If the register is not set to its proper 
value, a skip operation will fail and an error halt will 
occur. Reference to the program listing will assist 
in the analysis of the error pattern encountered. 

5-40. A list containing the octal code and initial 
location of each program module is presented in 
Table 5-6. If bypass is desirable, use this list to 
determine the locations requiring jump instructions. 
Mter the test using the A-Register is, executed suc
cessfully, the A-Register codes are modified (inter
nally) and the test is repeated using the B-Register. 

5-41. EXAMPLES. 

5-42. Assume that during the execution of the A
Register test, an error halt is encountered at loca
tion 4235. (The actuai halt instruction is in memory 
location 4234.) The code combination that failed was 
CMA, CLE, SSA, SLA, SZA, RSS. The value 177777 
should be in the A-Register, and 0 should be in the 
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E-Register. If these register values are correct, then 
both the SSA, SLA, RSS, and the SZA, RSS instructions 
failed to set the skip condition. If continuation of the 
test is desired, the pro c e d u rein Paragraph 5-37 
should be followed. Based on this example the se
quence would be: 

a. Error halt location 4235; A=177777; E=O. 

b. If E=O, proceed directly to step "c ". If E=l, 
clear the E-Register as follows: 

(1) Enter 001000 into the S-Register and 
press LOAD ADDRESS switch. 

(2) Enter 002100 into the S-Register and 
press LOAD MEMORY switch. 

(3) Repeat step (1) above. Then press the 
SINGLE CYCLE switch. (The EXTEND 
indicator should now be off indicating that 
the E-Register is clear.) 

c. Enter 000000 into the S-Register and press 
LOAD ADDRESS switch. 

d. Enter 177777 into the S-Register and press 
LOAD MEMORY switch. (The A-Register is now re
set to 177777 for restart. ) 

e. Enter 004235 into the S-Register and press 
LOAD ADDRESS switch. (This inserts the restart 
address into the M and P Registers. ) 

f. Enter 077777 into the S-Register and press 
RUN switch. (The test program should now continue 
to run until another error halt is encountered or until 
the Computer is halted at the front panel by the oper
ator. 

5-43. Assume that during the execution of the B
Register test an error halt is encountered at location 
5225. (The actual halt instruction is in memory loca
tion 5224.) One of two code combinations may have 
caused the error: CMB, SEZ, CLE, RSS: or CMB, 
SEZ, CLE, INB. If B=177777 and E=O, the first code 
combination skipped erroneously. If B=OOOOOl and 
E=O, the second code combination failed to set the 
skip condition. If the register values are incorrect, 
then the increment or complement functions for the 
registers failed. By using the front panel controls, 
the failure can be isolated to one of the two code com
binations. If it is desired to continue the test after 
completing the trouble analysis, the procedure in 
Paragraph 5-37 should be used. Based on this ex
ample the sequence would be: 

a. Error halt location 5225; B=177777 or 000001; 
E=O. 

b. If E=O, proceed directly to step "c". If E=I, 
use the procedure in step 5-42b to clear the E
Register. 

c. Enter 005225 into the S-Register and press the 
LOAD ADDRESS switch. (This inserts the restart 
address into the P-Register.) 
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d. Because two code combinations are listed for 
this error halt, the values listed for the A-Register 
(the B-Register in this example) and the E-Register, 
as stated for the second code combination, are used. 
Therefore, enter 000001 into the S-Register and press 
the LOAD ADDRESS switch. Then press LOAD MEM
ORY switch. (The B-Register is now reset to 000001 
for restart. ) 

e. Enter 005225 into the S-Register and press 
LOAD ADDRESS switch. (This inserts the restart 
address into the M and P Registers.) 

f. Press the RUN switch. (The test program 
should now continue to run until another error halt is 
encountered or until the Computer is halted from the 
front panel by the operator. ) 

5-44. During execution of the test, it may be desir
able to bypass one or several program modules. If 
code combinations 3400-3427 are to be bypassed, for 
example, the following procedure is used: 

a. Refer to Table 5-6 and note that location 3332 
is listed as the initial location of module 16 (codes 
3400-3427). 

b. In location 3332, a jump to location 3406 must 
be inserted. As listed in Table 5-6, 3406 is the ini
tial location of module 17. Care should be taken not 
to violate page boundaries with a direct jump. 

c. Enter 003332 into the S-Register and press 
LOAD ADDRESS switch. Then enter 027406 into the 
S-Register and press LOAD MEMORY switch. 

d. Enter 002001 into the S-Register and press 
LOAD ADDRESS switch. Then enter 077777 into the 
S-Register and press RUN switch. The test will now 
execute, but will bypass program module 16. 

5-45. PROGRAM LISTING. 

5-46. The program listing for the Alter-Skip In
struction Test is presented at the rear of this section. 

5-47. MEMORY REFERENCE INSTRUCTION TEST. 

5-48. SCOPE. 

5-49. This program is a reliability test of the 14 
memory reference instructions. These instructions 
are tested using both the A- and B-Registers, and the 
E-Register when required. This test should be exe
cuted only after the Alter-Skip Instruction Test has 
been successfully executed, since alter-skip instruc
tions are use d in testing the memory reference 
instruction codes. When executed, the Memory Ref
erence Instruction Test loops continuously until an 
error condition is detected, or until manually halted 
by the operator. 

5-50. STORAGE. 

5- 51. The Memory Reference Group program is 
stored in memory locations 7642 through 7667; 1000 
through 1322, 2000 through 5027, and 6000 through 
6017. 
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Table 5-6. Alter-Skip Program Module Locations 

PROGRAM OCTAL 
MODULE CODES INITIAL 
NUMBER TESTED LOCATION 

1 2000-2027 2000 
2 2040-2067 2061 
3 2100-2127 2140 
4 2200-2227 2224 
5 2300-2327 2303 
6 2400-2427 2367 
7 2440-2467 2456 
8 2500-2527 2541 
9 2600-2627 2614 

10 2700-2727 2673 
11 3000-3027 2750 
12 3040-3067 3032 
13 3100-3127 3113 
14 3200-3227 3173 
15 3300-3327 3253 
16 3400-3427 3332 
17 3440-3467 3406 
18 3500-3527 3566 
19 3600-3627 3560 
20 3700-3727 3635 

21 2030-2037 3712 
2070-2077 3712 
2130-2137 3712 

22 2230-2237 4001 
2330-2337 4001 

23 2430-2437 4043 
2470-2477 4043 
2530-2537 4043 

24 2630-2637 4124 
2730-2737 4124 
3030-3037 4124 
3070-3077 4124 
3130-3137 4124 

25 3230-3237 4246 
3330-3337 4246 

26 3430-3437 4314 
3470-3477 4314 
3530-3537 4314 
3630-3637 4314 
3730-3737 4314 

27 2140-2177 4432 
28 2240-2277 4530 
29 2340-2377 4626 
30 2540-2577 4727 
31 2640-2677 5020 
32 2740-2777 5112 
33 3140-3177 5213 
34 3240-3277 5312 
35 3340-3377 5412 
36 3540-3577 5505 
37 3640-3677 5606 
38 3740-3777 5701 
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5-53. INITIALIZATION. The Alter-Skip Instruction 
Test program (Paragraph 5-28) must be executed 
successfully p rio r to attempting execution of the 
Memory Reference Instruction Test Program. 

5-54. LOADING. The tape for the Memory Reference 
Instruction Test is loaded in two steps using the fol
lowing procedure: 

a. Load the first part of the tape using the in
structions presented in Paragraph 5-20. When the 
Computer halts (halt instruction 102077 displayed by 
the T-Register indicators), memory locations 7642 
through 7667 have been loaded. 

b. Enter 007642 into the S-Register and press 
LOAD ADDRESS switch. 

c. Press RUN control. The Computer will run 
briefly and then halt (halt instruction 102001 displayed 
by the T-Register indicators). Memory locations 
000100 through 007655 are now initialized to self
addressed halts (102002, 102003, etc). 

d. Load the second part of the tape in accordance 
with the instructions presented in Paragraph 5-20. 
When the Computer halts (halt instruction 102077 dis
played by the T-Register indicators) the remaining 
memory locations will have been loaded. Proceed 
with the run instruc?ons in the following paragraph. 

5-55. RUN. To run the program proceed as follows: 

a. Enter 001000 into the S-Register and press 
LOAD ADDRESS switch. 

b. Enter 077777 into the S-Register and press 
RUN switch. (The test should loop continuously until 
an error halt condition is detected, or until the oper
ator elects to stop the test by pressing the HALT 
switch. If no error conditions are detected, the Com
puter should be permitted to run continuously for at 
least one minute and 45 seconds. This allows time 
for at least two test passes to be executed. 

5-56. EXECUTION ERRORS. Prior to executing 
the entire memory reference instruction test, a basic 
reliability test is executed first. If errors are de
tected by this portion of the test program, the proc
essor halts with the error halt location in the 
P-Register. Table 5-7 contains a list of the error 
halts for the basic test. For each error halt, the 
expected values for the A-, B-, and E-Registers are 
specified. Remedial measures should be taken prior 
to executing the remainder of the program. If it is 
desired to continue the basic test after an error halt 
has been encountered, press the RUN switch. 

5- 57. After execution of the basic test, control is 
passed to that portion of the program which performs 
the extensive test of all memory reference instruc
tions. Errors detected by this portion of the test 
cause the Computer to halt with the P-Register con
taining 001257. The A-Register contains the location 
of the errol'-producing instruction, and the B-Register 
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contains the octal equivalent of the failing instruction 
code. After inspecting the A- and B-Registers, reset 
the P-Register to 001257 and press the RUN switch. 
The Computer will immediately halt with the P-Reg
ister containing 001262. The original contents of the 
A-Register and B-Register at the time of error 
detection are contained in the respective registers. 
After inspecting the A- and B-Register contents, 
press the RUN switch. The test will continue to cycle 
until additional errors are detected, or until manually 
hal ted by the operator. 

Table 5-7. Memory Reference Instruction Test 
(Basic Portion), Error Halt Indications 

LOCATION 
(P) INSTRUCTION FAILURE 

1003 JMP failed; A=OOOOOO, E=O 
1006 JSB failed; A=OOOOOO, E=O 
1010 JSB failed; B=OOOOOO, E=O 
1024 JSZ failed; A=OOOOOO, B=OOOOOO, E=O 
1037 ISZ failed; A=OOOOOO, B=OOOOOO, E=O 
1045 CPA failed; A=077777, B=077777, E=O 
1052 CPA failed; A=100000, B=100000, E=O 
1057 CPA failed; A=100001, B=100001, E=O 
1064 CPB failed; A=077777, B=077777, E=O 
1071 CPB failed; A=100000, B=100000, E=O 
1076 CPB failed; A=100001, B=100001, E=O 
1106 AND failed; A=OOOOOO, B=100000, E=O 
1112 AND failed; A=OOOOOO, B=100001, E=O 
1114 AND failed; A=OOOOOO, B=100001, E=O 
1123 XOR failed; A=OOOOOO, B=077777, E=O 
1127 XOR failed; A=100000, B=100000, E=O 
1131 XOR failed; A=100000, B=100000, E=O 
1140 IOR failed; A=OOOOOO, B=100000, E=O 
1146 LDA failed; A=077777, E=O 
1154 LDB failed; B=077777, E=O 
1163 STA failed; A=077777, E=O 
1173 STB failed; B=077777, E=O 
1203 ADA failed; A=125252, E=O 
1205 ADA failed; E,iO 
1214 ADA failed; A=052525 
1216 ADA failed; E,i1 
1225 ADB failed; B=125252 
1227 ADB failed; E,iO 
1237 ADB failed; B=052525 
1241 ADB failed; E,i1 

5- 58. DESCRIPTION. 

5-59. The Memory Reference Test is an extensive 
test of the fourteen memory reference instructions. 
The test begins with a simple exercise of each of the 
instructions; this verifies that the group basically 
operates successfully. The basic test utilizes the 
Switch Register to generate test patterns. After one 
successful pass through the basic test, control is 
transferred to the remainder of the test. During each 
pass through the Memory Reference Test, both the 
basic and extended portions of the test are executed. 
The Switch Register must remain set to 077777 for all 
passes through the test. 

5-60. The extended portion of the test executes each 
instruction direct and indirect to each page within 4K, 
multi-level indirect to each page within 4K, and direct 
and indirect through the A- and B-Registers. After 
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this phase is complete, iterative testing of selective 
instructions is executed. The modules and their loca
tions are listed in Tables 5-8 and 5-9. 

5-61. Any module can be looped continuously by in
serting a jump in the NOP location preceding the 
initial location of the next sequential module. The 
entire test will loop continuously until halted from the 
front panel, or until an error is detected. If restart 
is desired, the starting address is 001000 with the 
Switch Register set to 077777. 

Table 5-8. Memory Reference Instruction Test 
(Extended Portion), Module Locations and 

Test Functions 

TJMP1 2000-2061 Jump Test 
TJSB1 2061-2136 Jump Subroutine Test 
TISZ1 2137-2311 Index Skip Test 
TCPAl 2312-2401 Compare to A Test 
TANDl 2402-2472 And to A Test 
TXORl 2570-2670 Exclusive OR to A Test 
TIOR1 2671-2767 Inclusive OR to A Test 
TLDA1 2770-3055 Load A Test 
TLDB1 3056-3140 Load B Test 
TSTA1 3141-3230 Store A Test 
TSTB1 3231-3321 Store B Test 
TADA1 3322-3442 Add to A Test 
TADB1 3443-3560 Add to B Test 

Table 5-9. Memory Reference Iterative Module 
Locations and Tests 

TCPA2 4000-4024 Iterative CPA Test 
TCPB2 4025-4051 Iterative CPB Test 
TAND2 4052-4114 Iterative AND Test 
TXOR2 4115-4161 Iterative XOR Test 
TIOR2 4162-4240 Iterative lOR Test 
TLDA2 4241-4265 Iterative LDA Test 
TLDB2 4266-4312 Iterative LDB Test 
TSTA2 4313-4341 Iterative STA Test 
TSTB2 4342-4370 Iterative STB Test 
TADA2 4371-4521 Iterative ADA Test 
TADB2 4522-4652 Iterative ADB Test 

5-62. EXAMPLES. 

5-63. During the execution of a pass, a halt is en
countered with the P-Register containing 001257. The 
A-Register contains 004201 and the B-Register con
tains 031313. After inspecting the A- andB-Registers, 
reset the P-Register to 001257. The RUN switch is 
pressed and the Computer halts with the P-Register 
containing 001262. The A-Register contains 000004 
and the B-Register contains 000141. The initial halt 
values indicate that an lOR to base page location 
004201 failed. The second halt indicates that it failed 
on the 141st octal iteration and the A-Register con
tained 00004 instead of 000000. This indicates that 
bit 2 of the A-Register was not set during the lOR 
operation of the following two patterns: 052525 and 
125252. Since 141 octal iterations were completed 
successfully, it would indicate that the problem is of 
intermittent nature. 
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5-64. PROGRAM DIAGRAM AND LISTING. 

5-65. A functional diagram for the Memory Refer
ence Group Test is presented in Figure 5-1. The 
program listing is presented at the rear of this sec
tion. 

5-66. SHIFT-ROTATE INSTRUCTION TEST. 

5-67. SCOPE. 

5-68. This program is a reliability test of alliegiti
mate code combinations in the Shift-Rotate Group 
(SRG) and the instructions used to control and sense 
the overflow logic. The codes are tested utilizing both 
the A- and B-Registers, rendering a total of 612 leg
itimate, meaningful combinations. This test should 
be used only after the Alter-Skip Group Test and the 
Memory Reference Instruction Test have been suc
cessfully executed. This test uses Alter-Skip and 
Memory Reference instructions to execute the SRG 
combinations. This test will loop continuously until 
an error condition is detected, or until normally 
halted by the operator. 

5-69. STORAGE. 

5-70. The Shift-Rotate Group program is stored in 
memory locations 4500 through 7104. 

5-71. EXECUTION. 

5-72. INITIALIZATION. The Alter-Skip Group test 
program (Paragraph 5-28) and the Memory Reference 
Group Test program (Paragraph 5-47) must be exe
cuted successfully prior to attempting execution of the 
Shift-Rotate Group test program. 

5-73. LOADING. Load the Shift-Rotate Group tape 
in accordance with the instructions presented in 
Paragraph 5-20. 

5-74. RUN. To run the program,proceed as follows: 

a. Enter 006200 into the S-Register and press 
LOAD ADDRESS switch. 

b. Enter 077777 into the S-Register and press 
RUN switch. (The test should loop continuously until 
an error halt is detected, or until the operator elects 
to stop the test by pressing the HALT switch. If no 
error conditions are detected, the Computer should 
be permitted to run continuously for at least 35 sec
onds. This allows time for at least 1000 test passes 
to be executed. ) 

5-75. EXECUTION ERRORS. Prior to execution of 
the full set of SRG code combinations, a basic relia
bility test is executed. If errors are detected by the 
basic test program, the Computer halts indicating the 
error halt location in the P-Register. Table 5-10 
contains a list of the error halts for the basic test. 
For each error halt listed, the expected values for the 
A- or B-Registers and the E-Register are also listed. 
These values can be used to restart the basic test 
after an error condition has been detected. If errors 
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are encountered in this portion of the test, remedial 
measures should be attempted prior to execution of 
the remainder of the program. If it is desirable to 
continue the basic test after an error halt has been 
encountered, the following seq u e n c e s h 0 u I d be 
followed: 

a. Refer to Table 5-10 and locate the error halt 
value of the P-Register in the left-hand column. 

Table 5-10. Shift- Rotate Instruction TeRt 
(Basic Portion) Error Halts 

LOCATION 
(P) INSTRUCTION FAILURE 

6204 SLA failed; A==OOOOOO, E==l 
6207 SLB failed; B==OOOOOO, E==(.\ 
6211 CLE, SLB failed; B==OOOOOO, E==O 
6214 SLA failed; A==OOOOOO, E==O 
6216 CLE, SLA failed; A==OOOOOO, E==O 
6221 SLB failed; B==OOOOOO, E==O 
6223 CLE, SLB failed; B==OOOOOO, E==O 
6233 ALS, ARS failed; A==OOOOOl, E==O 
6235 BLS, BRS failed; B==OOOOOl, E=O 
6245 ALS failed; A==100000, E==O 
6247 BLS failed; B==100000, E==O 
6255 RAL failed; A==000002, E==O 
6257 RBL -failed; B==000002, E==O 
6263 RAR failed; A==000001, E=O 
6265 RBR failed; B==OOOOOl, E=O 
6273 ALR failed; A=077776, E==O 
6275 BLR failed; B=077776, E==O 
6302 ERA failed; A==OOOOOO, E==l 
6306 ERB failed; B==OOOOOO, E==l 
6311 ELA failed; A==000001, E==O 
6315 ELB failed; B==OOOOOl, E==O 
6324 ALF failed; A==000001, E==O 
6333 BLF failed; B==000001, E==O 
6336 ARS, SLA failed; A==OOOOOO, E==O 
6341 BRS, SLB failed; B==OOOOOO, E=O 
6345 ELA, SLA failed if A==OOOOOl, E==O 

ERA, SLA failed ifA==OOOOOO, E==1 

b. Check the stated expected values of the A- or 
B-Registers and the E-Register against the actual 
value contained in the hardware registers. 

c. After visual inspection has been completed, 
check the expected value of the E-Register. If normal, 
proceed directly to step "d". If the E-Register con
tains a "one ", but should contain a "zero If, enter 
001000 into the S-Register and press LOAD ADDRESS 
switch. Then enter 002100 into the S-Register and 
press LOAD MEMORY switch. Finally, enter 001000 
into the S-Register, press LOAD ADDRESS switch, 
then press SINGLE CYCLE switch. (The EXTEND 
indicator should now be off to indicate that the E
Register has been cleared.) If the E-Register contains 
a "zero", but should contain a "one", SUbstitute 002300 
in place of 002100 in the foregoing procedure. (The 
EXTEND indicator should then go on to indicate that 
the E-Register has been set. ) 
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d. The A- or B-Registers must now be reset. If 
the error indicates a change in the A-Register, enter 
000000 into the S-Register and press LOAD ADDRESS 
switch. Then enter the value indicated for the error 
halt into the S-Register and press LOAD MEMORY 
switch. If the error indicates a change in the B-Reg
ister, enter 000001 into the S-Register, and press 
LOAD MEMORY switch. Then set the value indicated 
for the error halt into the S-Register and press LOAD 
MEMORY switch. 

e. After the E-Register has been reset, enter the 
P-Register value stated for the error halt into the S
Register and press LOAD ADDRESS switch. (This in
serts the restart address into the M- and P-Registers. 

f. Enter 077777 into the S-Register and press 
RUN switch. The test should now continue. 

5-76. After successful execution of the basic test, 
control is passed to that portion of the program which 
tests the full set of Shift-Register Group code combin
ations. Errors detected by this portion of test cause 
the processor to halt with the P-Register containing 
006540. The A-Register contains the known good pat
tern, and the B-Register contains the resultant bad 
pattern after the code combination was executed. 
After inspecting the A- and B-Register contents, press 
the RUN switch. The Computer will immediately halt 
with the P-Register containing 006546. The A-Register 
contains the octal equivalent of the error-producing 
shift code combination. The B-Register contains the 
bit pattern in its original state prior to executing the 
code combination in error. After inspecting the A
and B-Register contents reset the P-Register to 
006540 and press the RUN control. The test will con
tinue to cycle until additional errors are detected. 

5-77. DESCRIPTION. 

5-78. The Shift-Rotate Group Test is an extensive 
test of every legitimate, meaningful code combination 
in the group. The test begins with a simple exercise 
of the basic shift codes; this verifies that the group 
basically operates successfully. The basic test util
izes the Switch Register to generate shift patterns. 
After one successful pass through the basic test, con
trol is n eve r returned to the basic test ex c e p t if 
restart from the front panel is attempted. After the 
basic test is successfully executed, the Switch Regis
ter is not use d during the remainder of the test 
execution. 

5-79. The remainder of the test is comprised of the 
sections listed in Table 5-11. Each code combination 
contained in the shift code combination array is exe
cuted once with each of the seven patterns contained 
in the shift pattern array for each pass of the pro
gram. After each of these executions, a comparison 
is made with the known-good comparison pattern 
array. A complete pass is executed with each code 
combination using the A-Register, and the next com
plete pass uses the B-Register. If a comparison 
error is detected, a jump displaying the following in
formation in the A- and B-Registers: 
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a. The octal equivalent of the failing shift code 
combination. 

b. The original shift pattern. 

c. The results of the execution of the shift code 
combination. 

d. The good comparison pattern. 

Table 5-11. Shift-Rotate Group Test Sections 

LOCATION TEST 

4500-4506 Shift Pattern Array 
4507-5477 Good Comparison Pattern Array 
5500-6137 Shift Code Combination Array 
6200-6344 Basic Reliability Test 
6345-6757 Main Control Program 

5-80. If the octal equivalents of the shift code com
binations range between 0020-1777, the operation used 
the A-Register. If the range is 4020-5777, the opera
tion used the B-Register. 

5-81. A special test also exercises the overflow 
logic and checks instructions CLO, STO, SOS, SOS,C, 
and SOC. For each A-Register and B-Register pass, 
the special test is executed to test the octal codes 
specified in Table 5-12. 

Table 5-12. Shift-Rotate Group Special Test 
Octal Codes 

A-Register B-Register 

1565 5565 
1566 5566 
1575 5575 
1576 5576 
1665 5665 
1666 5666 
1675 5675 
1676 5676 

5- 82. If errors are detected by the special test pro
gram, the computer halts to indicate the error halt 
location in the P-Register. Table 5-13 contains a list 
of the error halts for the special test. For each error 
halt listed, the expected values for the A- or B-Reg
ister and the E-Register are also listed. These values 
can be used to restart the special test after an error 
condition has been detected. 

5-83. The test will loop continuously until halted 
from the front panel, or an error is detected. If re
start is to include the basic test, the starting address 
is 006200 with the S-Register set to 077777. If restart 
without the basic test is desired, the starting address 
is 006345 and no S-Register setting is necessary. 

5-84. EXAMPLES. 

5-85. Assume that during the execution of a pass 
using the A-Register, a halt is encountered with the 
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P-Register containing 006540. The A-Register con
tains 125250 and the B-Register contains 125350. 
After inspecting the A- and B-Registers, reset the P
Register to 001257 and press the RUN switch. A halt 
occurs with the P-Register containing 006546. The 
A-Register contains 001426, and the B-Register con
tains 125252. The shift code combination (001426) that 
failed is ALR, ELA. The pattern in the A-Register 
before execution of the ALR, ELA was 125252. The 
result of execution was 125350, but it should have 
been 125250. The indication is that during execution 
of the ALR, ELA code, bit 6 of the A-Register was 
set erroneously. (If the shift code combination was 
005426 instead of 001426, bit 6 of the B-Register was 
the failing element. 

5-86. PROGRAM DIAGRAM AND LISTING. 

5-87. A functional diagram for the Shift-Rotate Group 
Test is presented in Figure 5-2. The program listing 
is presented at the rear of this manual. 

5-88. MEMORY ADDRESS TESTS. 

5-89. SCOPE. 

5-90. The Memory Address Tests (High and Low) 
check the Memory Address Register and a specified 
area of core memory. These programs are executed 
in three steps. The first step sets the starting and 
ending address for the area under test. The second 
step loads the memory with test data. The third step 
reads memory content and tests it for errors. If an 
error is detected, the program will halt with the 
error stored in the B-Register, and the correct data 
stored in the A-Register. The instructions presented 
in the following paragraphs are applicable to both the 
High and Low Memory Address Tests. 

5-91. STORAGE. 

5-92. The terms "high" and "low" refer to the rela
tive positions in memory where the Memory Address 
Test programs are stored. The High Memory Address 
Test is stored in memory locations 7600 through 7643, 
and tests memory locations 0002 through 7577. The 
Low Memory Address Test is stored in memory loca
tions 0100 through 0143, and tests memory locations 
0144 through the upper limit of memory (excluding the 
protected area). 

5-93. EXECUTION. 

5-94. INITIALIZATION. No initialization procedure 
is required. 

5-95. LOADING. Load either the High Memory Ad
dress Test tape or the Low Memory Address Test 
tape in accordance with the instructions presented in 
Paragraph 5-20. 

5-96. RUN. After loading the desired program tape, 
proceed as follows: 

a. If the High Memory Address Test is being 
run, enter 7600 into the S-Register; if the Low Mem-
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ory Address Test is being run, enter 0100 into the 
S-Register. Then press the LOAD ADDRESS switch. 

b. If High Test, enter 0002 into the S-Register; 
if Low Test enter 0144 into the S-Register. (This 
defines the lower limit of the area under test.) 

c. Press the RUN switch. The Computer will 
run briefly and then halt with instruction 102001 indi
cated by the T-Register display. Proceed with next 
step. 

d. If High Test, enter 7577 into the S-Register; 
if Low Test enter 07677 for 4K memory, or 17677 for 
8K memory, into the S-Register. (This defines the 
upper limit of the memory area under test.) 

e. Press the RUN switch. The test should loop 
continuously until an error condition is detected, or 
until the operator elects to stop the test by pressing 
the HALT switch. If no error conditions are detected, 
the Computer should be permitted to run continuously 
for at least two minutes if the High Memory Address 
Test is being run, or six minutes if the Low Memory 
Address Test is being run. This allows time for at 
least 1000 test passes to be executed. 

5-97. EXECUTION ERRORS. The test program will 
run until an error is encountered. If an error occurs, 
record the content of the P-, A- and B-Registers. 
Then reset the P-Register and press the RUN switch. 
The program will continue to run until another error 
is encountered. 

5-98. DESCRIPTION. 

5-99. The Memory Address Tests check the addres
sing logic by storing a working number in an address 
equal to that number. The working number is then 
incremented by one and stored in the next memory 
location. The routine then checks each memory loca
tion for the correct content. If an error is dete~~ed, 
the Computer halts. If no errors occur, the Computer 
runs until manually halted. 

5-100. PROGRAM DIAGRAM AND LISTING. 

5-101. A functional diagram for the Memory Address 
Tests is presented in Figure 5-3. The program listing 
is presented at the rear of this section. 

5-102. MEMORY CHECKERBOARD TESTS. 

5-103. SCOPE. 

5-104. The Memory Checkerboard Tests (High and 
Low) check the core memory for failures by loading 
an alternating pattern of all "ones" or all "zeros", 
and then reading these locations and checking for 
errors. If an error is detected, the Computer will 
halt on the address of the error. The instructions 
presented in the following paragraphs are applicable 
to both the Low and High Memory Checkerboard Tests. 
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5-105. STORAGE. 

5-106. The terms ''high'' and "low" refer to the rela
tive positions in memory where the Memory Checker
board Test programs are stored. The High Memory 
Checkerboard Test is stored in memory locations 
7500 through 7657, and tests memory locations 0002 
through 7477. The Low Memory Checkerboard Test 
is stored in memory locations 0010 through 0167, and 
tests memory locations 0170 through the upper limit 
of memory (excluding the protected area). 

5-107. EXECUTION. 

5-108. INITIALIZATION. No initialization procedure 
is required. 

5-109. LOADING. Load either the High Memory 
Checkerboard Test tape in accordance with the in
structions presented in Paragraph 5-20. 

5-110. RUN. After loading the desired program tape, 
proceed as follows: 

Note 

If the Memory Parity Check option IS lll

stalled in the Computer (slot A5), the top 
hood connector must be in the interrupt 
position when the Memory Checkerboard 
Tests are conducted. 

a. If the High Memory Checkerboard Test is 
being run, enter 7500 into the S-Register; if the Low 
Memory Checkerboard Test is being run, enter 0010 
into the S-Register. Then press LOAD ADDRESS 
switch. 

b. Press the RUN switch. The Computer will run 
briefly and then halt with halt instruction 102001 indi
cated by the T-Register display. Proceed with next 
step. 

c. If High Test, enter 0002 into the S-Register; 
if Low Test, enter 0170 into the S-Register. (This 
defines the lower limit of the memory area under test.) 

Note 

The A- and B-Registers' are hardware 
registers that use me m 0 r y addresses 
00000 and 00001, respectively. Core lo
cations 00000 and 00001 on the base page 
of memory are not available for use. 
Therefore, the lowest possible starting 
core address is 00002. 

d. Press the RUN switch. The Computer will run 
briefly and then halt with halt instruction 102001 indi
cated by the T-Register display. Proceed with next 
step. 
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e. If High Test, enter 7477 into the S-Register; 
if Low Test, enter value of upper limit of memory 
(07677 for 4K memory; 17677 for 8K memory). (This 
defines the upper limit of the memory under test. ) 

Note 

The Low Test may be run with the LOADER 
ENABLE switch in the ON position. This 
permits testing of the core where the 
Basic Binary Loader is stored. However, 
this destroys the content of these memory 
locations, and the Basic Binary Loader 
must be restored after the test has been 
completed. 

f. Press the RUN switch. The test should loop 
continuously until an error condition is detected, or 
until the operator elects to stop the test by pressing 
the HALT switch. If no error conditions are detected, 
the Computer should be permitted to run continuously 
for at least two minutes if the High Checkerboard Test 
is being run, Or" six minutes if the Low Checkerboard 
Test is being run. This allows time for at least three 
test passes to be executed. 

5-111. EXECUTION ERRORS. The test program will 
run until an error is encountered, or until the Com
puter is halted manually. When an error occurs, the 
test will halt with the address of the error in the A
Register. Record the contents of the P- and A-Reg
isters. Then reset the P-Register and press the RUN 
switch. The Computer will then halt again. The con
tent of the error-producing address will now be con
tained in the B-Register, and the correct pattern will 
be contained in the A-Register. To continue the test 
at the next location, reset the P-Register and press 
the RUN switch. 

5-112. If it is desired to redefine the area of memory 
tested, proceed as follows: 

a. Enter a "one" into bit 15 of the S-Register. 
The Computer will halt; proceed with next step. 

b. Enter the new starting address into the S
Register. 

c. Press the RUN switch. The Computer will 
halt; proceed to the next step. 

d. Enter the new end in gad d res s into the S
Register. 

e. Press the RUN switch. The Computer will 
run until an error is detected or a new area of core 
is to be tested. 

5-113. DESCRIPTION. 

5-114. The beginning of the program sets the starting 
and ending addresses of the area to be tested. The 
Read/Write and the Pattern flags are cleared. The 
pattern is written into the area of memory defined by 
the starting and ending address. The program then 
tests each location for the correct contents. The 
contents are then complemented and stored again in 
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the same location. It is then retested and restored 
to its original form, stored again and then the Com
puter moves on to the next location. After the entire 
memory is checked, the pattern is complemented and 
stored throughout the test area. The program then 
proceeds in the same fashion to check each location 
in such a way as to produce the greatest chance for 
error. 

5-115. PROGRAM DIAGRAM AND LISTING. 

5-116. A functional diagram for the Memory Checker
board Tests is presented in Figure 5-4. The program 
listing is presented at the rear of this section. 

5-117. INTERRUPT TEST. 
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5-118. The Interrupt Test is presented in a separate 
Manual Supplement supplied as part of the Computer 
documentation. 

5-119. SUMMARY OF TEST INSTRUCTIONS. 

5-120. The load and run instructions given in detail 
in the foregoing text, are summarized in Table 5-14. 
This abbreviated presentation is intended for those 
experienced in the operation and maintenance of the 
Computer. References are included to the paragraphs 
where the detailed instructions can be found. 

Table 5-14. Summary of Test Instructions 

1. 

2. 

3. 

TEST INSTRUCTIONS PARAGRAPH 

PRETEST CHECKOUT 

ALTER-SKIP INSTRUCTION TEST. 
a. Initialize. 
b. Load Program • 
c. Load Address 002000. 
d. S-Register 077777; Run. 
e. Halt • 

(1) T-Register 102001 
(2) M-Register 002001 

f. Run 
(1) Program Loop Continuously 
(2) Minimum Test Requirement: 

1000 Test Passes (One Minute 
and 5 Seconds) 

MEMORY REFERENCE INSTRUCTION 
TEST 
a. Load Program (First Part). 
b. Load Address 007642. 
c. Run; Halt. 

(1) T-Register 102001 
(2) M-Register 007670 

5-7 

5-28 
5-34 
5-20 

5-36a 
• 5-36b 
• 5-36c 

• 5-36d 

5-47 
5-20 

5-54b 
5-54c 

d. Load Program (Second Part) 5-20 
e. Load Address 001000. 5-55a 
f. S-Register 077777; Run.. •• 5-55b 

(1) Program Loops Continuously 
(2) Minimum Test Requirement: 

Two Passes (One Minute and 
45 Seconds) 

4. SmFT-ROTATE INSTRUCTION TEST 5-66 
5-20 

5-47a 
5-47b 

a. Load Program. 
b. Load Address 006200 
c. S-Register 077777 ; Run 

(1) Program Loops Continuously 
(2) Minimum Test Requirement: 

1000 Test Passes (35 Seconds) 

5. mGH MEMORY ADDRESS TEST 
a. Load Program • 
b. Load Address 007600. 
c. S-Register 000002. • 

5-20 

5-88 
5-20 

5-96a 
5-96b 

6. 

7. 

TEST INSTRUCTIONS PARAGRAPH 

d. Run; Halt 102001 • 
e. S-Register 007577. 
f. Run 

(1) Program Loops Continuously 
(2) Minimum Test Requirement: 

1000 Test Passes (Two Minutes) 

LOW MEMORY ADDRESS TEST. 
a. Load Program . 
b. Load Address 000100. 
c. S-Register 000144 
d. Run; Halt 102001. • 
e. S-Register 007677 (4K) or 

017677 (8K) • 
f. Run 

(1) Program Loops Continuously 
(2) Minimum Test Requirement: 

1000 Test Passes (Six Minutes) 

5-96c 
5-96d 
5-96e 

5-88 
5-20 

• 5-96a 
• 5-96b 

5-96c 

5-96d 
5-96e 

mGH MEMORY CHECKERBOARD TEST • 5-102 
a. 
b. 
c. 
d. 
e. 
f. 
g. 

Load Program • 
Load Address 007500. 
Run; Halt 102001 • 
S-Register 000002 
Run; Halt 102001 • 
S-Register 0.07477. 
Run 
(1) Program Loops Continuously 
(2) Minimum Test Requirement: 

5-20 
• 5-110a 

5-110b 
5-110c 
5-110d 

• 5-110e 
5-110f 

Three Test Passes (Two Minutes) 

8. LOW MEMORY CHECKERBOARD TEST. 5-102 
a. Load Program. 5-20 
b. Load Address 000010 5-110a 
c. Run; Halt 102001 • 5-110b 
d. S-Register 000170. • 5-110c 
e. Run; Halt 102001 • 5-110d 
f. S-Register 007677 (4K) or 

017677 (8K). • • 5-110e 
g. Run ••• • • • 5-110f 

(1) Program Loops Continuously 
(2) Minimum Test Requirements: 

Three Test Passes (Six Minutes) 
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PAGE liHHJl lIP 20310AL 

""01 HP-2116A ABSOLUTE BINARY LOADER ,,,"SR-
•• NO ERRORS. 

PAGE 0"02 '01 lIP 20310AL 

0901 
e"02* 
0003-
0004-
BiH!l5-
B"06-
0007-
0008-
""09110 
"UB 
0011110 
0'Bl2-
"013* 
0014 
0015-
BIU6 
00P-
0018-
0019-
0020 
"021-
0022-
0023-
0024 
0025 
0026-
0027 
0028 
0029 
003"-
0031 
0"32 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
004"-
0041 
"042 
0043 "0,.. 
"045 
""46 
0047 
SU8 
0049 
0050 
"051 
""52 
01153 
0054 
0055 
0056 
0057. 

AS~8,A.8.L HP-2L16A ABSOLUTE BINARY Lo ... nER , ... SR .. 
THE' ABSOLUTE BI'ORV LtUDER h USEO TO Lo ... n AE'-SOLUTE BI10jAKY 
TAPES PRODUCED B'f 1-4,. ... P. THI:: HP .. 211eA ASSEI1BLER. FOLLOwING AqE 
THE \.I.AL T COND I T [eNS' 

10UJ77 
• 102011 
• 1020eS 

tNt OF TAPE 
r.HECt<SUI1 ERI<OR 
ILLEGAL AnDRESS 

17700 

17HH!I 10770" 

177'111 006401 

17702 1367771 

11703 006006 
177"'4 027719 

17705 UJ67ht 
177~6 1021377 
117"7 027700 

OIOG 1771o!aB 

LOAD eLC Iil,e 

CLI!,RSS 

LO,,"DI LDe ~lNll 

EeTcH INiI,SlB 
JHP LEADR 

ClC A 
t;LT 77B 
JMP LOAD 

17710 017752 LEADR Jse C~AR 
1771100201!'3 SH,RSS 
11712 027703 HIP EOTCH 
17713 09390. CM", IN,t, 
1171' 073712 6H COUtH 
11715 011752' JSiI CHAR 
17716 017743 JSII wORt! 
17717 07\)001 SU I 
17720 073773 SH .lDPES 
SECTION TO LOAD" St"'GLt. ~ORl1 .. 
17121 06.,713 LOAD2 LDA AOJ?ES 
In2~ elll012140 eLE 
11723 043774 '0.1 ~Alt'AIl 
11724 011l2~411l SE.i 
17725 027741 JMF BADAU 
17726 017743 JSP "'ORO 
17127 0441)00 'Oil E 
171'30 113773 su ADRE~.J 
11731 11137773 ISZ AORES 
17732 037772 ISZ COUNT 
17733 027721 JMF LO,t,D:1 
11734 017743 JSiI "'ORD 
17735 054011'(11 CPiI e 
17736 e2771!-z JI1F LOAD I 
17137 U2011 "U 119 
11740 02770~ JHF LOAD 

T~IS IS FOR AN 8K SYSTEM. FOR 
OTHER SYSTEI1S,SUFITRACT 
t~0(81 FROM l!-lE I1EMM't SIZE 
TO OBTAr'" T!-IE CORRECT eRG. 

TURN OFF ALL I/C. nEVICES &. l~
TERRUPT SHHM, 

SET B TO ZERO A'5 I"IITIAL END OF 
TAPE COU"I'ER. THIS PREVE/>ITS 
A SPURIOUS Ef'JD OF TAPE HALT 
AT THE BEG INN I'lG OF THE HPE 

END OF TAPE COU~I1ER fOR eLOCIrS 
A'FlER THE FIRST. Ii'll CONSECU .. 
TlvE FEED FRAMES SIGNH Et..c 
OF UPE. 

END OF TAPE? 
NO·"C:ONTINUE LOOKING FOR SURT 

OF BLOCK. 
TURN OFF DEVICES FOR EOT HALT, 
EOT IiALT. T-102P77. 
GO TO READ ANOTHER TAPE. 

GET ~ExT CHAR-.("TER F~O'" TAPE. 
IS IT • FEED FRA.t<!E '1 
yES .... Gn TO CHECK FOR END OF T ,",PE 
NEGATE &. STORE A.S NU~8ER OF 

DATA "Oq[lS. 
SKIP THE NOT CHA~ACTER. 
GET BLOCt< STARTI~G -.nORESS. 
INITIALIZE CHECKSUM IN B. 
INITIAl.ilE nATA ADORFSS. 

FIRST CHECK FOR lEGITIf'lATE 
ADDRESS. 

THIS III'LL SfT E IF ILLEGAL "ORES 
BAD ADDRESS TEST. 
SORRy ABOUT THA. T. 
GET NExT DAB. ifjf)f!n. 
ADD TO CHEcKSUM. 
STORE llATA ~JORn. 
STEP AORES BY ONE. 
ANY MORE IojO~DS TN RLnCK '1 
YES ... Go TO LOAr ~EXT nATA WORD. 
ENO OF 6LOCK·"REAO CHECKSUI'4. 
DO CIiEr.I(SUt49 AGREE '1 
'tEs .... r:.o LOAll NHT 8lncl'. 
NO .... CHECICSUH ERRORr 

PAGE 000J 11101 

005S-
0059-
0060 177,H 102,,55 
O061 17742 02770O 
0062" 
0063 17743 0~HHHH' 
e064 177.014 0177!52 
0065 17745 "o1727 
0066 17746 07377!'5 
"067 177047 0177!52 
e068 177!50 033775 
"069 177!51 127743 
"070" 
0071 17752 000000 
0072 177'53 063771 
O073 177'54 073776 
00]4 177'5!5 "02409 
0075 17756 U~2700 
e076 177S7 e01300 
O077 177~0 103190 
0A78 177~1 HI2300 
0079 17762 027761 
00e0 177~3 1024ea 
90el" 
0082 17764 O37776 
0983 1776'5 e277~7 
9084 177~6 091222 
9085 117~7 £113717 
IH~86 1177O 1217e2 
0987-
B~88 17771 17776S 
0089 17772 900000 
0099 17773 0013000 
0091 17774 1~"lli!1e 
0092 17775 0Bi3001l'l 
0093 17776 'HUH""] 
01l'l94 11777 ~00377 
009~ 09(11£10 
0096-
e097 
-- NO ERRORS-

BArAD HLT 558 
JMP LOAD 

1w0t-D hOP 
JSE CHAR 
ALF ,ALF 
STA TEMP 
J$e CHAR 
1010 TEHP 
JMP IijDRD.1 

C ... .AR toOF 
LOA t1INlI 
SH BITS 
rL' 

STc TTY 
C~"RI ~AR 

el.F TTY 
SFE TTY 
JMP .... 1 

MIA. TTY 
PUTAlE BITS IN. 

152 BnS 

Mlt.ll 
COl.NT 
.AOfOES 
~AJlAD 

TEJI'P 
alTs 
11377 
TTl 

JIiP CHARI 
RAL,RAL 
utI 1"377 
JMF CHAR. t 

CEe -II .s. I .s, I .. , ·LOAD .s, I 

'5' I 
OCT 377 

E'U ~I]B 

Listing 
Serial Binary Loader 

lIP 20310AL 

AaT.lPE CHECKSUH 
R-COI'lPUTED CHECKSUM. 

ERROP HALT FOP ILLEGAl. ADDRESS. 
T·U~05~. 

READS A COMPLETE' \IIORn FRO'" TAPE. 
GET FIRST CHARACHR. 
POSITION AT HIGH END. 
SAVE it~ lEHP. 
GET SECOND CHAR.lCTE'i(. 
PACK I'IITH fIPST. 
HETURN WITH WORD IN "'. 

TELETYpE (A.$R-3"1 DRTVfR. 
INlTtALlH BIT COUNTER 

TO -11. 
CLE"'R A FOR HER!;U4G INPUT IJITS. 

SET TELET'1'PE COt-lTROL 
BIT INPUT LOOP 

WAIT UNTIL FL"G SET FOR BIT. 
WA I T SaME MORE. 

MERGE SIT INTO A ("17) 

ANY MORE BITS TO READ? 
YES··Oo OET Nf..x TONE. 
POSlTlo"l CHARACTER HI A. 
REMOVE TR~ ILER ~ITS. 

COUNT of DATA WORDS IN BLOCt<. 
DATA ADDRESS. 
LOADER PROTECTION VALUE. 

B IT COUNTER. 
CHARACTER MASK. 

TM IS EQU SHOULD REFLECT THE 
INPUT LOCATIO~ OF THE TELETYPE 

E'D 

5-23/5 .. 24 
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Listing 
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elu 
lOI 
l02 
PR 
ADDRS 
ADERR 
CHAR 
CMII 
CONT 
COUNT 
CPA! 
EOTCH 
LOAD 
MAUD 
OPTI 
STU 
TE"P 
I'lIORD 
•• NO 

017717 
017739 
HIUh'''1J 
017775 
017751 
"17762 
"1777J 
017711 
81777. 
.. 7771 
"17712 
"177U 
'117772 
A177;'6 
~1777P 
01777. 
01775;' 

ERRORS. 

PAGE uu 101 

IIU 
0002 
flUI13 
0004 
111195 
III1UJ6 
el17 
1108 
""19 
"110 
0011 
0"12 
0013 
"014 
0015 
8016 
1117 
liU8 
'HUg 
'028 
"021 
1i!l022 
002J 
""24 
0025 
0026 
"027 
''''!128 
1029 
•• JO 
le31 
B032 
""33 
B034 
le35 
eou 
0037 
e938 
0839 
8040 
1B41 
1142 
"'43'" 
B044 

"15'" 
0e4~ 
"041 
BU8 
"0"g 
,,,,50 
0051 
el52 
805J 
0054 
Ii!ll55 
0056 
00157 

1770' 
17710 117711 
177.1 e6J77t 
1771)2 116501 
1771113 l1i!l40U. 
177U 0024,,, 
177"! 10692" 
177116 "6377 I 
177aT 073736 
17111 016401 
17711 867773 
17712 "0611106 
17713 82T717 
1771" tl77e" 
17715 102017 
11716 0277011 
17717 U7762 
.7720 91112003 
17721 027712 
11722 Ii!lBJ1III4 
11723 8737704 
1172" &117762 
117215 1l77!3 
17726 87000. 
17727 073775 
17730 0&3775 
177]1 04J772 
11732 a02""m 
17733 827751 
1773. 017753 
11735 1i1i4401!0 
11736 AI'I0000 
17737 B02UI 
17740 U2C0111 
11741 ;,37775 
17742 937774 
11743 1i121731l1 
1774" iU1753 
11745 "54~p" 
17746 027711 
177.1 1&2011 

T • 1'~QIl, 

17738 027700 
177'51 102"'5~ 
111"2 02770B 
177'53 1i!Q!0~011l1 

177"4 017762 
177'55 001727 
177:'56 07377~ 
17757 U 7762 
1716£1 833776 
17761 127753 
1776~ 0"BOlllfl 
177~;S 193700 
177a" U?3i" 
177615 021764 

.. 8"8,".8.L,T 
ORG 1771iJ6I8 

LO,f,D CLC e,e 
LD~ SU I 
LIB 1 
Sl' 
Cl' 
is' 
LD,f, CPU 
sn OPT! 
CLB, RSS 

CO'" LDS CHIl 
f01CH INtI,SZ8 

JHF \.01 
CLt e,r. 
I'IL1 719 
JHF LOAD 

LDt JSB CHJ.A 
SU ,RSS 
J~F EOTCk 
CfrU ,CLE, INA. 
su COUNT 
JS. CttAR 
JSIi .O~I) 

SU 1 
ST. AiJDRS 

LDi lDI A!JDRS 
1,0" ,..A.OO 
BEl 
JJilF ADERN 
JU \liaRD 
ADS PI 

opT I hDF 
elE,RSS 
tol T 1 
I Sl ADORa 
I Sl COUNT 
JHr L D2 
JSEI \fiORD 
CPIii e 
JHF CO'U 
toILT 119 

A • TAPE CtoECt(SUH, 
JHP L.OlD 

oIDERR hLT S59 
JMF LDAD 

"''lioD hOP 
JS~ CHAR' 
ALF, AL.F 
SH TEJIIIP 
JS. C"'"R 
lOti TEPIP 
Jfi'!p !lIORD.1 

CHAR hap 
STt PR,e 
SF! PH 
JlltF "'-1 

HP 20311AL 

HP 20311AL 

TURN OFF ALL. DEVICES. 
SET STORE INDIRECT INSTRUCTION. 
CHECK FOR OPTIONS. 
SRUI) II t? 
YESI CHECICSUM VERIFY OPTION 
SRlIS) • 17 
YES. nultP VERIFY OPTION 
STORE OPTION INSTPUCTION 
BYPASS EDT CHECK FDA LEADER 
SET B • -11 FOR £01 TEST 
END OF TAPE? 
NO. GET NrxT C,..U~ACTER 
TURN OFf AlL DEV ICES 
EOT MALT. T .. 10;J,1;r 
SURT NEXT TAPE 
GET It cliAOUCTEq 
lSI T THE ",ORO COUNT? 
NOI CHECK FOR EDT. 
NEcu'TE & ~ESET F FOR OVERFLCIIII eH 
SET WORD COUNT 
SKIP THE NEXT C""ARACTER 
GET STARTING ADDRESS 
INITI'UZF (:'"IErKSU'" IN B. 
ALSO STORE IN lOItTJtNG It~DRESS PO 
CHECK LOADING .£ODIoiESS TO PREHNT 

lOItD£R FIfOH SUICIOTt.G. 
IS LO""DUG ADDPfSS BPEHEq THAN 
YESt TFRMINlTl:. LOAI)ING 
GET NExT WOR[J t"l A. 
ADD IT TO THE C'"IEr.KStJfoI 
OPTIONAL. INSTRUCTION. SfA p,l/ep 
BYPASS FOLLOW I ~G HALT E'kCPET FPR 
BUHP VFRIFy rqROP tlALT 
INCRE~ENT L.OAPlfl.G t.OrRESS popnE 
,un MOPE WClRDS It.! BLnCIC1 
YESt LOOP TO Lt.2 TO lOAD Nf'O wO 
NOI GET CHFCK!tU" FRC"IH TAPE. 
CHECICSUJIIIS AGREF? 
YESt C~ECI( FCR EDT. 
NOt CfoIECKSU"t ERROR 

B • LOAnER CrlECIt'SUI'I 
ST ART OVFR. 
ERROR ",AL T FOR ILl EBAL ADDRESS' 
ST ART OVER 
READS I"INE "InPD FRC~ P,PE'. 
GET FIRST CH,AR,lCTEH 
POStTlC"IN IT. 
SAVE IT. 
GET SECOND CHA.IUCTER 
PACK WITH FIRST 
RETURtl WITH WOR!] IN A. 
READ A CHAIHCTFR FROH THE PHOTOR 
TURN ON PHOTCRe :\DE.~ 
WAIT FOR FL ... G It.DIC"TI~G 

DATA IS READY. 

PAGE 00n3 "'1 

laeS8 11766 U250Q1 
lala,9 17767 127762 
.060 17770 17J775 
""61 17771 153719 
""62 11772 169100 
U6J 11773 171765 
Dra6" 17714 R"no~o 
U65 1771!i \"911101111 
U66 17776 681111H10 
la067 0U0P 
111168* 
le69 
•• NO ERRORS ... 

5TH 
CP~1 
..... ).AD 
CI'I1I 
CO~NT 
UIRS 
TE~P 
PR 

LU PR 
Jl1f CHAR. I 
STI ADDRS, I 
CPIo ",DDRS, I 
.lEU -LOAD 
DEC -II 
IUS I 
IISS • 
RSS I 

E'U YlIlIB 
lhP!"'T LClC .. TION 
>Nt 

Listing 
Parallel Binary Loader 

HP 2031lAL 

LOAD CHARACTffi ,""TO A. 
RETIJRtoI. 
NORH ... I.. CONTENTS Of OPTIONAL INST 
DUMP VERIFY OPTlON"'L l,..STRUCT ION 
LO ... DER PROTEctION VALUE 
EaT CHA~AcnR CQlIln 
COUNTS IIIORDS I,., Sl,.OCK 
LO ... OING ... nDRESS POI"'TER 
HOLDS UPPER CHARACTEII FOR PACKIN 

THIS (QU SHOULD RHI.ECT T~e: 
OF THE PHOraREAf)ER' 
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ALTER-SKIP INSTRUCTION TEST 

Tape No. HP 20400A 

Listing No. HP 20400AL 

Listing 
Alter-Skip Instruction Test 
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P ... GE '''flU 

00'(11 

0. eSfH ED 

lIau 
BEQ 
CCA 
ceE 
Cl' 
ClE C., 
.aD 
SEZ 
AMASK 
A!'IOD 
BEGtN 
BHASK 
BHOD 
CASEZ 
CCAE 
ce,El 
ce'lE 
CCA"E 
ClACE 
Cl,E 
CLAn 
CL",ME 
CLSSL 
CfiUCE 
eMU 
CtlAlE 
MASK 
f'tESSL 
.OOIF 
RESET 
REST 
RESTI 
RSUR 
SSALE 
SU~T 
•• Ne 

"11116"41 
1163332 
"92313 
002J67 
"92140 
"112115, 
C!I\JI5IJ1!I2 
91'J2061 
ql16i536 
006821 
CHI 2111i1 IJ 
106037 
~1J6a06 
<"53032 
'03635 
111J3411S 
QI"~466 
CH!356t 
002673 
0125., 
9024!56 
011261. 

'''''1143 
CII1r13:l53 
1",,,,,73 
o03llJ 
1116'.0 
Q1141ii1l 
Besn3 
tlI;)611111 
016116 
1!8M131 
GJ0613S 
9~3112 

"'683. 
E"RCR5. 

HP 20400AL 

.urS,A.a.L,T 

HP 20400AL 

PAGE .,0212 flIRt 

Listing 
Alter-Skip Instruction Test 

HP 20400AL 

"0g1 
0rHH "2~00 

"s"a,A.B,L,T 
',RG 20111U 

A002 B2'HIA 
011\03 02r'1~t 

102\1Bl 
002Q161 

BEGIN "LT 91 
!iSS 

TEST HALT I NSTR. 

UNCONll. SKIP FAILED ern4 
fiHHlI5 
01606 
"",O7 

"""'8111 "099 
0010 
0011 
IUH2 
0"13 
0014 
001~ 
0016 
0917 
0ua 
0019 
"020 
0021· 
0022 
0023 
IU124 
9025 
"026 
0027 
0028 
0029 
111030 
8031 
111032 
01333 
0934 
B035 
111036 
0037 
111938 
0039 
0049 
PUI 
flS42 
e043 
00U 
0045 
"046 
0041 
0A48 
0049 

e2~fi12 
02~.'3 
0211104 
92""5 

02~'Hi 
02t11~7 

02111\0 
0211111 
92C1112 
02~1:S 
02tJ11. 
g2~15 

02"'16 
"2~17 
02020 
02021 

0:;t~22 

02~23 

"2"24 
02 1.11 2!5 
82e2ti 
02'327 
02"'30 
112P.131 
02'l132 
0211133 
021.11;54 
8211136 
0U36 
02P1:t7 
02134111 
12~4t 

02042 
02043 
a2044 
129145 
021!146 
02"47 
02P1!!8 
02951 
02092 
02~53 

11211J5. 
12f1S5 

fl950 02{1'i6 
0051 e2'157 
0a52· 

U'IH1 l 
992400 
002002 
U2~01 

,UJ20"3 
"02~01 
U121!1iI1 
""2,,1:14 
"02A21 
IQl2R03 
IB:itR01 
IB2HS5 
1Ic'I2AIH 
1111112"06 
P02DIII7 
102001 

9QlRPU 
U21H~1 

"'92P14 
U2901 
012011 
1 1!1201!1 1 
0"2~12 
e021J13 
102901 
"92915 
10201111 
002P16 
102901 
0"2017 
102001 
U2'!IIi!ll 
0021'2£1 
U~'.'HH 
9"2"24 
102""1 
002921 
10211'" 
092"2J 
102il1U 
0112"22 
'92f25 
1"2"'1 
e92e26 
0"2"21 
102~9 I 

111053 i212~-:.e eBP.I"fle 
005"'**.,** <iEZ KDOULE 
"055 El2qfil 1(';2401 SEl 
0056 il2P1",? 0162P111)4 

"951 021/163 t"'21'J4p 
iht5& 02",64 0~2"4" 
0059 02065 "02"41 
,gfH! 0213"" U2AB 1 
0161 02067 fl02042 
0r62 02010 10291 I 
I'.p63 £:2'71 11000.1 
0.'114 021'172 0~211143 

0065 1t2173 0"2~"4 
0A66 021'174 lP.?"01 
"061 H21l17!5 002B4!5 
111068 02176 00~"46 
1/le69 i'l2~77 1021101 
00711''' 
011171 1'I2190 '~2047 
0072 "21~1 192001 
01'173 021 A2 "0211151/1 
0"74 021~:' 102g0 I 
0875 02U. 002"51 
8076 02 U5 0021352 
"P77 0210" 102IHH 
0078· 
0~79 Y211l17 8029153 
0089 02110 102"'''1 
9081 1112111 "e2RS4 
0082 02112 U2101''1 
0083 02113 B112a5s 
0984 1211. 102"A 1 
0BB5 "2115 B02"5f\ 
0ea6 02' 16 1020"1 
0U7 02117 "02957 
0088 12129 102gel 
"..,89 02121 002068 
Aeu "2122 U2BA 1 
0091 02123 ~"'121J61 
"092 ~212.c .1J1l2A1!i2 
0"93 III.lUIS U2"llt 
011:194 82126 itrKl:lt;1f13 
0"95 02127 102ft III I 
0096 02i3f1 8021)fl4 
0997 02131 U?111J1 
0098 82 t 32 p.e206~ 
1/11699 .,2 t 33 IIlI1'?Qltl6 
911010 B2134 lt7?AAl 
0101· 
0102 02 t 35 "~.i!1)61 

eU3 ~2t36 U2~"C/Il 
111104 12137 0001i]CU! 
01"5 ........ eLE MC'lIIIJLE 
0186 02'4('1 lP2501 ClI:. 
B 1167 1112141 '''2IR4 
"'109 e214? U24~1 
euq B2t43 11102/1104 
ell" 02144 902""1 
0111 r~145 1I!I21J" 1 
111112 1iS2 .. " U1lI04" 
0113 02 ... 7 0I2041!! 

~L 1 S1 
Cl' 
SU 
~LT Il'i 

SlA ,RSS 
oss 
HL T (Ii I., 
su 
SU ,RSS 
!-IL 1 111 
INA ,RSS 
lolL' gl 
Ha,su 
Ifi .. ,SU,tfSS 
tooLT et 

Sl' 
~L1 el 
SLot, 'NI 
~L 1 01 
SLot,RSS 
~LT Al 
SLI,SZA 
SL",SIA,RSS 

.... 1/1 5lA FAILEDI ... NOT·B CL" 
FAILED .-. 

SlA,RSS FAILED 

'-I 
INA FAILED 
'-2 
INA,RSS FAILED .-J ,-, 
A.3 IN",SU FAILED 

A_4 INA,SlA,RSS .-. 
SL'" FAILtD 

'-5 
SLArlNI ,.t,ILED 

'-5 
SLA,RSS FAILED 
'-5 

0 •• 
FAILED 

"LT 01 SLA,SlA,O~ SLA,S1A,rof~C; F41LED 
SL",IHA,RSS A-6 
IoILT U SLA,IN ... ,RSS FAILED 
SL.&,INA,~u "" 
HLT U SU,INA,SIA FAILED 
SLot,INA,S!A,RSS A-te 
HLl es SLA.,''''A,S7..t,RSS FAILa:-D 
LU 01 LOAD SW. REG. A-,.77177 
OS. 
HLT (III SU 
BU,JNA 
i'lL 1 01 
SU,RSS 
~LT i'1 
SU,SU,W$S 
tooLl 01 
SS .. , SU 

FAILED 
'-U1AS", 
:tSA, IN" F.& lLED 
... ·UIll3V10 
SSA,RSS FAILED 

SSA,SZ.t,PS!i. FAILED 

SS",INA,tfSS •• 15'5'0r1'11 
~Ll U SSA.SU,"R SSA,tNA,RSS FAILED 
SS,",INI,'i!'" A.U~~'2 
SS",INA,SlA,RSS ,l-ICtllllllfl3 
HLl01 SSA,'NA,S7.A n,ILE:O I')P, 

::I!U,PU,Sll,tiSS FAtLED 

"0' 
,.u nt 
IN' 

nERGE SW. REG. A-177717 
E.I. "-II! 

HP 20400AL 

OE' 
oE~ 
sn,r:ss 
~Ll VI 
SE2,52' 
tiLT 81 
ClE 

SEl OR SEl,RSS F"ILEn 

S[l,SH, .. SS 
BEl, INA 

SEZ,SlA FAILED 
E·a ... • .. 

E-0,".' 
"LT III 
SEl,INI,wsS 
SEi,INA,5lA 
"LT 81 

SEI,SlA,RS~ DR SEl, INA FAILEII 
E.",I·2 
E·a, .... ~ 
SEl,IN.,R9S FAILED IF "-2 OR, 

:iEZ,tt4A,SlA FAILED IF .. -3 
SEl,INA,8lA,R9S f."."-4 
"LT 01 SEl,JlrU,SU,RSS FAlLEn 
SEl,SLA E.0, .... 
tooL 1 01 SEI, SLA HilLED 
SE:t,SLA,NSS 
SE1,n ... ,slA. 
IoILT 111 SEZ,SLA,RS5 FAll.EfI OR', 

SEZ,SLA,S7. FilLEt) 
8EI,SLA,5ZA,RSS 
"'LT 01 SEl,SLA,SU.RSS FAIL£lI 
SEi,SLA,JNA E.e,A.5 
"LT U SEZ,SLA,IN.& FAlLEn 
SE} ,SLA, UU,RSS E",f, A-6 
HLl U SEZ,Sl"',INot,RSS F"lLEII 
SEl,SLA,IN ... ,SZ'" F.~,'.7 
"LT U SE/,'LI,IN&,SZA F.lILFJ'I 
8El,SLI,JIolA,SlA,RSS 1:._"',".1" 
~LT r.s Sll,SLA,INA,"A,RSS FAlU· 
SEl,SS" [."',A"", 
"'LT r1 SEZ,SSIa FAI.IED 
8EI,SS",wSS r.g, ...... '" 
SEl,SSA,Jlli 
... LT 01 SF.l,SSI,pqS OR SE"S~A,Sl.& FAIL 
SEl,SSA,"iozj,RS5 f."', .... 11 
~Ll U SE1,SC;A,SZA,RSS F.:lfD 
SE',5SA,lN. E-a,A.,2 
"LT l'1 SE'l,"$A,INI F"ILEO 
SEl,SSA,tN"',RSS E.", .... t3 
SEi,SS"',UJI,SlA E.P,IIIU 
"'LT Ii'l SEl,SSA,I~"'.\.fSS F.e.ILED ""', 

SE/,3SA,PIII,SlA FiTLFD 
SE~,S~;",IN',IIj!A,qSS ~.e,A.'1:, 

"'Ll QI1 SEZ,SS4.,'NA,SI"QSS·,ILFfJ 
.0> 

I.' ~1 ... 
"IA ~I 
IN' 
!lEi ,RS5 
"'Ll 1111 
rL> 
BE' 

LOAD SW. tNTO ,_ra17177 A., 0!211'f'iJ 
PI(Rt;E ~W. INTO .... 171771 
1:.·1, '''~''UliIJ'' 

E NOT-I 
E-., A.~jHJnflA 

5-31 



Listing 
Alter-Skip Instruction Test 

PAGE II!!, '12 

1114 82151 112811 
8115 12151 802111 
8116 82152 1120" 
8117 82153 882112 
8118 821U 1128" 
8U9 821:515 '''2U4 
8128 82156 812103 
8121 82157 182801 
lIua-
1123-
"U 12161 802105 
1125 82161 182811 
8126 82162 812186 
1127 .2163 0.2187 
8128 l,ill54 1128111 
1129* 
lua 821615 IJIU,a5q 
lUI 02166 182011 
1132 02167 012111 
1il133 B2178 1112112 
013< 82171 182 •• 1 
11135-
8136 82172 8.2113 
U37 1112173 lB29U 
8138 02174 8021 U 
1139 82175 182.81 
111'8 82176 eeZllS 
81'1 82177 112 •• 1 
Bl'2 122138 aezt 16 
1143 82201 182001 
1144 82222 102117 
111145 112213 182BBl 
1146 82U' 102128 
8147 IU85 182.11 
8148 12206 812121 
8149 82~.7 812122 
0158 8221. 182.'1 
U51-
1152 12211 182511 
1153 112212 812014 
8154 82213 1.2123 
U55 112214 l0anu 
1156 12215 882124 
01" 02216 112125 
8158 12217 182001 
1159. 
1116811 
11161 1112?28 UJ2126 
1162 12221 IU!l2121 
8163 12222 '8ZIll!!!! 
816" 
8165. 
11166. 
1167 il2223 11I''''''8a 
.16S .... •• ... C"E "OllULE 
1169 02124 1"'2elll 
ellliJ 12:1"25 BB211114 

8171 
1172 
1173 
817. 
0175 
8176 
8177 
P178 
8179 
lIue 
IUI* 
8U2-

12'26 I e2'81 
82227 IiIIZI". 
8223P.1 eB228' 
82231 BB2201 
12232 1120 .. 
112233 182282 
82234 182"1 
122315 11112213 
02236 182207 
112237 llaeu 

B1I3 122U 182211. 
BU' 12Z4, i"!l2Z8S 
1185 11221112 1112911 
1186-
aU7. 
1188 82243 88221. 
1189 112Z" 111112212 
111911 112~.5 182AI1 
8191'" 
Bl92 1122.6 182211 
0193 U247 182210 
8194 822~1 aB21i!HU 
1t9!'" 
1196 02251 102215 
1197 122!2 112U 7 
1198 02253 1821" 
1199. 
821.· 
1281 
12112 
0283 
1214 
02815 
'216'" 

la?!u 
02255 
1225. 
122'7 
12261 

182214 
18211111 
912221 
082221 
112111 

1287 82261 882225 
'21118 12262 182222 
111219 122&3 19211'1 
1211. 
1211 21226. 11182216 
1212 IU65 102111 
1213 02266 112213 
121' 11122&7 112011 
IIU~ 82278 8&2223 
1216 12271 lB21B! 
8217 12272 11112:n. 
1218 12273 1112""1 
1219 B227, 112226 
8228 .,22715 11'2""1 
lau 12276 102227 
8222 IZZ?7 le2891 
8223 82;,,,. IUJ21'1 
1224 e23111 192""1 
1225 123'1Z IUUlm"" 
8226 ......... CCE ~,..ODULE 
1227 12:'B3 USBe • ., eel 

5-32 

toLT 81 
eli ,ASS 
HLT 11 
cu ,IZl 
HLT 11 
cLi,lNA 
cu ,aJA,ASS 
HLT 11 

CLE,ASS FAILED 

ClE,SIA FAILED 
E-", ol:dll/lllllllllli 

HP 20400AL 

eLE, rNA F".LED IF ",.p, OR 
CLE,SZA,~SS FAlLEn IS A 

~or.1 

CU"IHA,MSS E-g, A_U0PI1I2 
NLT 81 ClE,INA,RSS F"ILED 
CU.,INA,SZA '-1118110l'3 
eLE, INA,3Z' ,RSS A.Hel"'" 
14L1 II CLE,INA,SU, OR CLf,INA,SU,RSS 

'AllEn 
CU,SLA 
HL1 1111 CLE,SLA FAILED 
CLE,ILA,MSS A.('I'U'l13' 
CLE,SLA"tiZA 
HLT 1111 CLE,9LA,RSS O~ CLE,SLA,SZA 

FAILED 
CLE,SLA,SZA"RS9 A-180111.-' 
HLT 1111 ClE,9LA,SZA,~SS FAILED 
elE, SLA, INA A-BHalHl!S 
HlT 81 CLE,SLI,JNA F"IL£D 
CLE,SL,t" 'N",RSS '-"'''"flle 
HL T U CLE,SLA,INA,RSS 'AILED 

CLE,SlA.1NA,!ZA A.neAR7 
HLl U CLE,SLA,INA,SlA FULED 

CLE,SLA.INA,SZA,P!lS A."e"AlI' 
lolL' Ii CLE,SLA,INJ,SSlA"RSS FAILED 
CLE,SU 
HLT 81 
CLE,8SA,RSS 
CLE,SSA,SU 
HL' 11 

elE,SSA FAILED 
A·e.''''l'' 

CLE,SSA,RSS OR CLE,SSA,SlA 
FAILED 

lJ" 11 LOAD SW. INTO /1-11177777 
INA '-1111"111' 
CLE,SSA,SZA,R99 
HL1 II CLE,SS.,SU,RSS FAILED 
CLE,9SA,INA ,,-ueBU 
elf ,SIA, INA,RSS •• 11.,1.2 
hLT II ClErSS .... INA,F ... ILED IF •• UIIHS1, 

O'lt elE,SSA,INA,RSS 
FAILED IF ,,- lelt"2 

ClE, SU, I NA,S'U A-teell3 
CLE,SSA, JNA,SZA,ASS A.UIIIA, 
14LT III CLE,5SA,INA,Sl.l 'ULED IF 

'OP 

A_,,,mlll.,, DR CLf,!U, 
INA,SZA,RSS FAILED IF 
bll1"IJA. 

LU 81 
IN> 

LOAD SW. INTO ,,-077777 
"·UI,,,"I 

HP 20400AL 

"'IA 11 HERGE SW, INTO ".177717 
I ~a E-l, ".I1IUIII •• 
CME E_. 
eMe ,RSS E.l 
HLT 11 CHE,R99 FAJLED 
CME ,SU E-.. 
HL1' IJl CME,U:A FAIl-ED 
CHE,SU,IISS E.I 
CME,INA,8ZA,RSS E-O, A.'''"al/ll 
"Lt 11 CflE,S;u"R9S FAILED IF E-I, OR 

CI'tE,INA,SZA,NSS ,,,,LED 
IF E-QI 

CME, INA E.I, ,..IIIIe0' 
CME,INA,IISS E-I, A_ .. 8I11RB3 
"Ll 81 CME,INA F,lILED IF '-111011'12 OR, 

CME,INA,PSS FAILED IF 
A-U8.e3 

CHi,INA,SZA E-I, A.''''',8' 
CME,SLA,SZA E., 
ttlT 11 eME,INA.alA FAILED IF £.1, OR 

CME,SLA,SZA FAILEtl IF E.I 
CHE,SLA,RS! E-l, A-aUluu 
CME,SLA E-, 
ttlT 111 CME,SLA,RSS FAILED IF £.1, OR 

CM! ,SLA FAILED IF E •• 
CHE,SLA,INA,RSS f.l, A.8111111118& 
CJ1E,8LA,INA,SZA,RSS E.a, A.III,,86 
IotLt II CME,SLA,lfIIA,RSS FAILED I' Ed, 

CME,8L,6, INA 
HLI 11 
CHE,IIA,ASS 
CME,SSt 
hL1 11 

Olf CME,SLA, I~A,SZl,RSS 
FAILED I' E., 

E-I, A.81/111887 
CME,SL.f;, INA fAILED 
E-II, "'''"IIIRl7 
E-I 
CHE,SSA,R9S FAILED IF E.I, OR 

CME,SU, FAILED IF E.1 
CMf.lSA,INA,RSS E.I, A."aRtHI 
CME,ISA,SZA E.l 
HLT II CME,SSA,INA,RSS FAILED IF E-e, 

OR CME,SSA,S:U"FAILED IF E-I 
CME,SLA,INA,SZ,," E-II, A-0"~Ul 
HLt 11 C"'E,SLA,INA,SZA FAILED 
CME,ILA,SZA,RIS E.l, .-""111111 
"L1 II CME,SLA,SU,RSS FHLFD 
CME,SSA,SZA,RSS E.A. "-lllflll 
toLl II CME,9SA,BlA,RSS FAILED 
CI'IE,SSA,tNA £-1, A.'"II812 
Hl1 11 CME,SS ... ,IN" FAILED 
CME,SSl,IN",SZA [.1/1, A.e1l8eU 
"'LT III CME,SSA,'NA,8lA F,lIlF.D 
CPt!,'!A,INA,SZA,RSS E.l, A-,QlAUJ 
Nl1 II CME,SSA,INA,SlA,PSS F"'LED 
aU,RSS 
Nl1 II 
OOP 

eLE 

0228 823,)' rUJ230A 
11229 12:."e 182111'1 
0230 823:1,. Ul2"'1111 
"231 021R7 002301 
8232 1'23 IA 10aa01 
8a3J li231 t U21111Z11 
"23' "2312 ge2U .. 
B23!5 i'2313 1024ill 
0236 "2~14 ".,2i1a4 
82;,7 ~23! 5 082JI2' 
1238 8a31f1 102011 
11239 8a317 1123~' 
82.8 0a328 1823"3 
"241 82121 U2QIII 
82'2-
1124'3 ... 
92" 02:!122 Ii'In3e6 
02.5 "237J ""2305 
82.6 02;-12' JUGi'01 
A2.7-
0:24S-
82.Q 1!1232!5 Bl23f1i7 
0250 02:'~~ 1029111 
0251 02:127 fle2l1" 
111252 .,233P1 Hl2PE I 
02153 lIIa331 '1212'311 
8254 l!IaJ3:? 0f/1~Jl1 
82515 0a333 1I'/l2'!01 
0256-
11257 0233. 012313 
8258 1Il2:'l311j: U2001 
8259 02336 Ul2314 
0260 Rl2337 1II20Pt 
C'l261 (,23'0 MII2315 
1262 In3 •• 11/1211101 
0263 Ql2J4Z 012316 
8264 82343 U211Utl 
"265 '12344 gill2317 
0266 11123415 102n"l 
1!1267 02346 002321 
"a68 8a,,'7 002320 
1269 "2,]'HI ",2"," 1 
0270 "21"if 0"2322 
0271 e23~2 U2~Bl 
0272 02~'53 1i182323 
e273 "235' 1'32""1 
III 27.. 92355 932324 
0275 923'56 U2"1I t 
0276 .. 23'7 102325 
8277 1Il23~f!l i1f12:'12. 
8278 02361 U2Qet 
827Q .. 
82B0-
11281 02362 ""2327 
8282 11121t1J 1029111 
9283 9236' 91Q12B'1 
8284 82365 U2001 

la85 11123615 1!I1I''''''111 
0286 ......... CLA "DDUlE 
8287 02;-167 U2501 CLIo 
8288 02379 182BII4 
8289 82J71 102'111 
8298 02372 882"'" 
1291 02313 082481 
1292 02374 Ul2P111t 
8293 8a37e "e2'1~ 
8a9' 023715 18201111 
1295 "a377 802'''3 
'296 12.~" 81112487 
8297 8241U 182'UU 
1129B-
II:U~Q* 
831118 8241112 ,,,zu. 
"Jill 92.03 oeZ'1!I5 
0382 fl2411l. 11112"1111 
031113 1112.05 "0241'6 
831. 11124A6 0e~U1 .. 
831!1 82'07 1020.1 
83116-
8387-
03218 8241t IH2'1 t 
""119 02'11 "82'12 
13111 112'12 11121111 
1311'" 
IJ12 82'13 182413 
1313 12'14 et2414 
831' !1I2Ate 182981 
IIJ I 5'" 
"316-
1317 12 .. 6 012415 
IIJIB 8a.17 81Z416 
8319 112'211 102IUH 
832'-
8321 ft2'21 012'17 
1322 112':)2 112"1'11 
1rJ323 824205 BIa2.2Q1 
"3a4 '2'24 102881 
11325 8242!! 192421 
8326 12'26 182'22 
8327 12427 112981 
IJ2B-
"329 H2'05III 11112.23 
0338 12'.31 'OU24 
fl331 Ba.J2 U2'''1 
1133a ... 
8333'" 
8305' 0a.33 "Ba.l!! 
11335 0a.3' 182"'6 
IIIJ3fJ 82'315 U2r.9kll 
I1IJ37'" 
8338 82436 81112111 
IIIJ39 02437 11112101 
IIIJ.B 0a •• HI AI!I24~&'I 

111'341 12441 t1i12101 

HP 20400AL 

eeE 
SE.I ,flSS 
HL 1 el 
CCE, AS' 
ttL 1 11 
LI'et 
I» 

E Nor-, 

CCE,ASS FAILED 
LO.AD SN. INTO 1.-877777 
A·H'l0A'~ 

~I. Ell 
IN> 

t'EJlAE Sw. I*ooITO A-177771 
E." hlll"'01110 

tCE,SU 
ttL 1 III CCE,S7A FAILED 

A-IHUU'UJI tCE, INA 
tCE.SU,MSS 
HL' "1 CCE, INA FAJLED IF A·PlIA8ea , OR 

CCE,SlA,RSS FAilED IF 
hUI8", 

CCE, I Nj, AZ ~ ,h8111ee2 
CCE, I Nj, !fS5 A.9IUh1JAJ 
"'LT 1!!1 CtE,INI,SlA FAtlEI' IF .-"'0'111"1112 

OR Cr.E.INA.PSS IF 
.. ,,,&Ifill';' 

CCE,INA,SZA,RSS A-fHHlIol..-, 
"'LT et CCE,lNl,SZ",RSS HILED 
tCE,SLA 
foILT el CCE,SLA FAILED 
ceE, SLA, RSS hflM"O/!" 
CCE, StA ,SZ,l. 

"'LT I!l1 CCE,91.A,RSS OR CCE,SlA,SU 
FAILED 

rCE,SLA,SlA,QSS 
ttL" 01 CCE,SLA,U',.,RSS FAILED 
cct, SLA, "" A.2IMt1f!1!5 
"'LT 21 CCE,SL',JJlA F"ILED 
CCE,SLA,I",A,,,SS ,,_eeeCUI6 
"Lt 121 CCE,SLA.JNA,PSS FilLEIl 
CCE,SLA,INA,S?A A.'lIIlIE'''''7 
~LT '1 CCE,SLA,INA,SZA FAILED 
CCf,SLII,rtU,su,'tSS A.eelaU! 
"LI " CCE,'JL",INA,SZA,ASS FAILED 
CCE,5U,kSS "."'0f!J0U 
CCt: ,5SA 
lolLY lilt CC£,bSA.RSS OP CCF,SSA F.lILFD 
I.CE ,SU,SZA 
"'LT e1 CCE,Sh,SZA FAtLf1) 
cCt,SSA,SZ",PSF A."'IIIUft 
jojL" 0l CCE,!lSl,9U,PSS FillED 
CCE,SSl,INA A.00"~1I 
I"LT gol CCE,SIIj",JNA F,.lllED 
CCE,SU,lhA,RSS '&-"'11011112 
CCE,SSI.,INA "'''''POIIJ F.·I 
!oiL 1 81 CCE,SS",INA,RSS FAILED 1F 

"'~"''''JI2, OR crE,SSA,JNl 
F"IUD IF "_UfJ GI ,,, 

CCt:,SSA,IN",SZA,RSS A_00"~I" 
toll 21 CCE,SSA,JN.&,SlA,qSS FAILED 
SE:I,fiISS 
"LT ft f NOT-, 

HP 20400AL 

L.I RIl 
IN. 

lOAD Sit. RER. INTO ".~71771 
A·1UI11l80, 

tll'llil 
eL' 

"EIlGE Stf. KEG. INTO A.111771 
... ·aeuAA0 

CL",RSS 
toLT 81 
CL',SU 

ClA,RS$ F'tLED 

~Lt U 
CL",SU,MSS 
CLI.JNl,S;U,A9S 
HLI 01 ClA,SlA,RSS FAILED IF' 

CLI, INA 
ClA,tNA,RSS 
HL 1 II 
CL",INA,,,Z" 
CL", SLA 

O;f CLl.JNA,S1A,QSS 
h\lplPleet 

A·01111981 

A_9Ql0P1tlfl, 
F~dlFD IF 

HL" II ClA,INI,SZ.l FAILED IF "."ell"el 
Oil CLA,SLA Flo 1LED IF 

CL",SLl,MSS 
CLA,Sl.A,SlA 

... ",,,1111 Ill' 

HLT II ClA,SLA,RSS OR CU.SLA,SZA 
'''tLED 

Cll, SLA,SZ" ,PSI 
CL', SLA, INA hIU'''''P1 
tiLt II CLA,Ul,SlA,ASS FAILED IF 

".(lIIH'"'''' OP CLA,SLA, INA 
FltLF'D Ifl '-R9'''''I 

CL",SLA, ItU,RSS '""0BPIIH 
CLIo ,SlA, INA,S!" ".llIe""". 
"'L1 III ClA,SI.A,INA,RSS OR CI A,SL",I~l, 

SU FAILED 
CLIo ,ILA, INA,SU,RSS 
"Ll II CLA,SLA,IN",SU,~ss FAILED 
CLIo ,SSA A.IH!lAAP.0 
!oIll 11 CLA,S,", FAILED 
CU,SU,NSS 
CL" ,SS',&lA 
"'Lt 81 CLA,SSA,RSS OR CLA,SU,C;U 

'''ILED 
Cl",SSA"SlA,RSS 
CLA,aSi, INA "-9BA01'11 
HLI U CLA,SSA,S1A,RSS FAILED IF 

A.(iJt:!IIII00C1, OR eLl,SSA, U,A 
'''ILE'D IF "'''UUH'9, 

CLI,SLA,INA,RSS "-\!IfllI'."l 
CLI,SLA, 'NA,SlI. ....IIIi!lllJ0B1 
"Lt !Ill CLA,SLA,INA,PSS DR CLI.,SLA,II'IIA, 

SZA FAlLE'D 
CL",SLI,tNA,!CU,RSS "."B~Bfll 
"Ll PI CL",SLA,lN",SU,RSS FAtlED 
Clio ,lSI ".0111J1i'~" 
~Ll til CLA,S5A FA flED 



PAGE 0"~8 'h12 

1342 "244~ 002'21 
0343 02443 "1a2'22 
0344 1t2444 h12001 
0345'111 
0346 02445 ,e242:) 
03,47 02446 002424 
0348 02.47 11112"" I 
0349'111 
0350'111 
0351 024!H'I 002425 
0352 a?45t 002426 
0353 02"2 1021'1"1 
0354'111 
03!55 ,024'3 032427 
03156 B2454 10211IH 
i'l3!57 ;'2'55 1lI0SUe 
01A01"""'. CL.A,SEZ MODULE 

CL',5s.a.,NSS 
CL',SSt.,SZA 
"LT 81 

HP 20400AL 

ClA,5S .. ,RSS OR CL".SSA,S7.A 
F,lILED 

CL', SU, SZA ,RSS 
CL.,5S ... , INA A.I3'H'IAPI 
jo4LI B1 ClA,SS.,SU,RSS FAILEII IF 

.... a~"''''''~, OR CLA,SSA,I~'" 
FAll ED IF h;1""P'0t 

CU,SSA,IN",RSS ,l-e0D1Co'01 
CU,SSA,INA,SZl A.11I0CUH'1 
"LT U CLA.SSl,I ..... ,RSS OR CLA,SSA,IN,l, 

SZ" FAILED 
cLA .SSA, I N .... SZA,RSS "."""'H'II 
IoLl01 CLA"SS.\,IN".SZA,flSS FAILED 
'OF 

'HHJ2 ;'2d~~ Ul25et CLAEZ t.1" PI LOAD SW. REO. INTO .... 07771'1 
A·I"Ue0 0003 02451 092"04 INA 

"OS4 llJa4~11l H112,4". "1" U 
""05 "24~' 082~e4 INA "i"'''' "24~2 102401 '"IA U 
1101iJ7 02453 0"?4A0 CLA,SE" 
091118 "24~4 002441 CU,SEl,kSS 
"009 02'615 1020""1 .. Ll EH ""10 "21t6f1 1502442 CU .SEl,RZA 

HEItGE sw, REG. INTO ".,771'17 E."" A.aP'00m0 
E.l. "'077771 
A-00neB 

CL.\,SEI OR CLA.SEZ,RSS FAILED 

"IHI 02461 1B21H~1 "'Ll U CL.l.SEZ,Sl,t, F#oILEIJ 
01H2 02 .. 70 "02443 CU,SE1,ltlA,RSS 
11013 82471 Ut2""1 HL1 01 CLA,SE1,SU,RSS FAILFD 
0014 02,4720B2444 CU.SEl,INI. 
IHU!5 0241311102"5 C\'A,SEZ,INA,RSS A·""OAD" E-t 
0016 02474 "'2"01 ",\.1 U CLA"SE1, IN .. OR CU,SEI,IHA.RSS 
"017. F""LEn 
0018 02'75 gY2446 CU,SEl,INA,SU 
0019 02'76 002447 CL.,SEl, INA,SlA,RSS A.~0eDl~' 
0020 02'71 U2nU hLT 1'1 CL4,SE'l,INA,SlA O~ CLA,SEZ,I~A, 
9021· HA,PSS FAILED 
0022 325lcJe 1iJi'24~g CL'.SE1,9l' 
9023 02!HH lP2HH. ioILT eI CLA'EZ,SlA FAilED 
1:1024 ~2!5"2 032451 CLA,SEI,8LA,RSS 
0Q25 02503 192""1 "LI III CLA"SE1,SLA,RSS FAlL£D 
0026 ti2~B4 "02452 CL',SEl,St.A,SlA 
8027 1112505 102901 '"LT U CL4,SEZ.SLA,SZl HILE[I 
0~2e 02506 12102453 CL',SE1,HLA,SU.,RSS 
9029 025,,7 102001 hlt 01 CLA,SEl,SLA,SZA,RSS FAILED 
ora30 02510 0B24~' CLA,SEZ,SLA, INA A.1II0911101 
IU31 "21511 iB2'''H "Ll I!Il CLA,SE1,SLA, INA FAll£D 
IUJ32 1212512 0024!55 CL.,SEZ,HLA,IHA.RSS 
1833 e2r1t:) Ul2e01 "Ll Bl CLA,SEl,SLA,INA,RSS FAILED 
ee34 025140024151\ CU,SEl.SLA,INA.SlA 
093!5 02515 U2f'Sl io4Ll U CLA,SE1,SL',INA,SU FAILED 
8036 02'516 002457 CU.SEZ,H ..... NA.SU,RSS 
0"37 021517 102001 HLl U CLA,SEl,SLA,INA,SlA .. "SS FAILED 
9038 925211 ,,92462 CLA,SE1,SS",SZA 
e039 02521 102"01 kLt 01 CLA,QE1,SSA,Sl,6.,FAILfD 
""4" 02~22 0a2461 CLA,SE1,gSA,fiSS 
"lUI 02'523 1020BI I"Lt I!!l Cl,A.,SEl.Sh,SZA,RSS FAILED 

00.12 0252' 002462 
80'3 12529 111121381 
08.'" 82526 002463 
"0.5 02527 102UI 
ee"6 tlZ53~ 982464 
00'7 B2P1:)1 102901 
Pl048 92!5~2 002465 
IiJU9 021533 U?P01 
0050 82"134 "02466 
0051 02535 1029101 
0,,52 n536 002'67 
00153 02.,37 1!1I2n01 
00154 02540 00"08111 
0e5'u'IIIu CLA.CLE HODUlE 
il056 e2!l41 "'25"'1 CLH 
1iJ0~7 02542 "'250" 
g0158 0ZS'3 002041 
0059 025'4 B"2501 
00611 025'15 U21!10t 
"'061 02546 002502 
""62 iJ2547 10291H 
"063 11125'" 0025e3 
111064 .,215151 ""2515 
08615 i'2!5!52 U2i'1H 
9066'111 
aB67· 
111068 02S53 aB2514 
"069 "2554 "B211103 
Be7A In~55 U2ABI 
"071 02556 ""2506 
0072 121251'57 a0251l17 
a073 0256m 102~01 

""74'111 
80715 02561 "02511 
e076 a2562 1 a2e" 1 
0077 025e3 U2511 
0078 92!64 0021512 
0079 112!5'S!5 1020BI 
8elll'lll 
lUlU 02566 01215lJ 
'082 1112567 0021514 
"0a3 02578 102""1 
"08'" 
0B85· 
811186 1i12571 182515 
1087 111257'- 182516 
1110118 02573 1020" 

""89-
111098 1257' "921517 
0091 82575 102"91 
1092 22576 ""i!!5Z0 
"893 921577 Ul2n". 
"094 02&9111 11102521 
BI95 111261H ""2!522 
llil96 02692 19291BI 
"a97· 
1ll1ge 82603 e"2!523 

HP 20400AL 

C,L",SE1,S$,6.,SZA 
"L1 01 CLA,SEz,SSA,SlA FAILED 
CL', SEl .. SSA, SIA, RSII 
"Ll U CLA,RE1,SSA,Sh,PSS FAilED 
CL~ ,SEZ,IlElA, IliA 
"LI U ClA.Sf1,SS,lNA FAILED 
CL.,SEI,SU.INA,HSS 
"'LT rt CI.A,SEl.'iiSA,INA,PSS FAILED 
CLA,SEZ,RSl, UU.SU, 
"LI B1 CL4,sEl.SSA,JNA,SZA FAILED 
CL' ,SEl,9SA, I .. A,SU.RSS 
HLt B1 CLA,SEZ,SSA,INA.SZA.RSS FAllEI! 
'Of 

\.'" B1 
CL" ,CLE 
&EJ ,"58 
CL' ,CLE,~SS 
kLJ U 
CL' ,CLE,SIA 

LOAD SW. 'lEG. INTO A.~17777 

A"'A, f." 
E NOT.a DR CLA,CLE,RSS FAILED 

"LI 81 CLA,r.LE,StA F"ILED 
CL' ,tLE,SlA, RSS 
CL"ClE,IHA,RSS 
~LT 1111 CLA,CL[,SZ.&.,ASS FAILED IF 

A.IlIA00IU' .. 0(1 ClA,CLE, JNA,RSS 
.. r~B"""1 

CL",ClE,IN" 
BU,lIS! 

A-/!8H'HIII 

"'LI Bl CLA,eLE, IN.&. FAILED 
tL"CLE,ItIA,S!A 
CLA ,CLE, I ~A, SlAp RSS 
"Lf B1 CLA,CLE,IN .. ,SZA OR 

SlA,RSS FAILF..D 
CLA .CLE,SLA 
"LT B1 CLA,CLE,SL ... FAILED 
Cli ,CL~, SLA,RSS 
tL',CLE,SLA,SZA 

CLA,CLE, INA, 

~Ll et CL .... CLE,SLA,RSS Off CLA,CLE,SLA, 
SlA FULED 

CLA, ClE, aLA, SZA, ASS 
CLA ,CLE,Sl", I~A 
IoILT Bl CLA,CLE,SLA"SZA,RSS FAILED IF 

A.~'BI"IJ~, OR CLA,CLE .. SLA, INA 
FULED IF A.'HtI"'" 

CLA ,ClE ,SLA, tNA,RSS 
CLA ,CLE, SL", INA .. SU 
hll fit CLA,CL£,SLA,IN.,ASS OR CLA,CLE, 

SLA,INA,9U. FAILED 
tLA ,ClE ,bL", INA,SlA ,pSS 
toLl 11 CL",CLE,nA,IN",SZA.RSS FAILED 
CLj,CLE,aSA 
hLT fl CLA,r.LE,SS .. FAILED 
CLj,CLE,RSA,ASS 
CU .. CLE .. SSA,SlA 
IofLT I/ll CLA,r.LE,SSA,RSS OR 

CL ... ,CLE,SSA,SZA FAILED 
CU ,ClE, SSA,SZA,ASS 

0099 0.261/1.4 e"2f:124 
010" 02"05 1020211 
"101· 
0102 02606 2102525 
1103 1326217 eg2526 
111104 02610 102r.91 
01115'111 
1il106 '2611 082527 
111107 02612 102001 
9108 ~2613 1lI00a00 
0109u'lll"'" CLA,CI1E MODULE 
0118 02(114 102501 CL't1E. 
0111 9261 ~ 9~2~"'IA 
0112 02616 102401 
"113 02617 0!J2004 
''114 1I)2~2" 1i12!501 
0115 026Z1 002600 
111116 02622 PI\l2A43 
"117 02e23 1HJ26U 
"118 8262' 102'01 
1/1119 02625 1lI026et 
0120 02f!2b U2A01 
0121 02627 811126"3 
0122 1il2ft30 002"'~2 
0123 02631 "'20PlI 
0124· 
1il125 !iJ2632 01112604 
012& 02633 B02&05 
Ell 27 0263' 10?001 
111128-
111129 02635 0026ef! 
0130 02636 002687 
Bl31 02637 102101151 
0132· 
1il133 0264" 002611 
0134 dZ64L 902612 
Bl3!5 02642 13201ill 
11136. 
1il137· 
111138 02643 002613 
0139 02644 082614 
"140 U264!5 1028" 1 
0141'111 
0142'111 
1H43 r.l2646 002615 
0144 02647 602616 
"1415 026'5P lIi!I2A01 
0146. 
0147· 
0148 02651 01112617 
014q 02652 U2001 
9150 021)'3 1102621 
0151 "2654 liJe2~20 
0152 1!1265!i U20"1 
"153'111 
8154 32656 0t112"23 
II!55 02~57 002622 

PAGE 0011 *03 

Ii! 156 021\60 10201H 
en7-
0158-
9159 11::1661 002625 
11161/1 0261!12 002624 
0161 1il261!13 102"01 
0162· 
0163· 
fl164 0266' 802626 
111165 "'26';1i U21iU11 
U66 ~26~6 002627 
0167 02667 102001 
0168 0267(21 002P41 
0169 02671 102011 
BVB .,2672 0BP~HI8 

1171 ••••• CLA,CCE MODULE 
1172 0267:-1 102'501 CLACE 
0173 8267' 01)21/10A 
9174 02675 U2401 
111175 IU676 00200. 
1116 1il2677 Ul24D1I 
9177 0270~ 0"2700 
8178 "27A1 01112701 
0179 "271112 132001 
0180 02703 0"2703 
0181 02704 (11)2702 
U82 02705 13201/' 1 
0183· 
018' 0270116 91112794 
0IB5 e2707 a"27P15 
0186 1/12711iJ 102BI!l1 
0187-
0188 "2711 B1ll27f6 
BU9 02712 il02707 
019" 0271;' 1Iil21!!et 
0191-
1!Il92 02714 802711 
0193 0211!5 01U7U 
"194 o:121H 102m81 
0195-
0196 02717 "02713 
"197 e272R r,,02712 
8198 82721 U2Q101 
1199* 
0ilEI0 82722 092715 
9281 92723 802114 
8202 0272.4 !\f2t01 
1203· 
0204 02125 802716 
0205 02721\ 11212901 
0206 02721 002717 
0207 0273" 11/1 2 PIll I 
0208 02731 ,'-02721 
0209 02732 002720 
1210 62133 U2~U 
0211 'III 
0212 8273' "02723 

List ... ,g 
n •• "i'- 3kip Instruetion Test 

HP 20400AL 

CL.,CLE,~C; ... ,I~IA "·~'ila~~1 

"'Lt Iil1 CLA,ClI'::.SSA,SlA,R5& O~ CLA.CLE, 
S54.,INA,fAILED 

CL~,CLE,&SA, INA,RSS 
CL", ClE, :i5A, I ~A, S7A 
"'Lt 0l ClA,CLE.'lS.6, ltu,RSS OR CL.6.CI.E .• 

S~A, INA,'1Z.A f II IHI' 
CL', elE, ::.SA,' N,t., SZA .IlSS 
IoOLI 01 CL.a,ClE,So;A,INo\,SH.~S5 FAILED 
_OF 

I 1A ~1 

IN' 
I'IU III 

I.' 
LIA Pli 
CL~, CtlF 
SE2,SlA,~SS 

LOUI Sw. REG, tNTI) 11.1617771 
A-10Q(iqlli'l 
"EROE SW. REG. INTO A-071771 
E· L, ... ·"0~"'00 
LOAD Sill_ lUG. INTn A.fl17177 
EoO 

CLj, eMF, bL'" E-I 
"L1 111 CL",r.t'lE OR CLA,CHf,SlA FAilED 
CLA,Ct4E,RSS Eae 
"LT et CL .... r.poU:,RSS FAlLEn 
CLj,Cf1E,SZA,RSS 
CLA,CHE,::.U E-'" 
"Ll et CLA.,r.Hr,SZA,RSS FIlILED IF E-I, 

OR Cl'.r.I1E,S1A FAILED OF fell! 
CL",CHE, INA E.I 
CLA,CHE,INA,RSS E-/it 
tolT U CL",CHEd"'A fAILED IF E.I, Oro( 

CLl,CHE,INA,Q5S fAILED IF E.." 
CL',CHE,INA,S!A F.-I 
CLII,CHE,1NA,SlA.RSS E.1Il 
I-oLT 01 CLA,CfoIIE.!NA,SZA FlJLFD IF £0111, 

etR CU,CHE,IN .. ,S/A,QSSh 
CL"',CHE,SLA,RSS E-t 
CL',CHE,lIlA,SIA E." 
kLl 01 CLA,CHE,SLA.RSS FAiLEil IF E-I. 

O~ CL'.r.ME,SLA,S1A F6.lLED IF 
E·~l 

CLA,CHE,SLA,SlA,RSS E-t 
CL .. ,CI1E,~LII,JNA E-g 
kLI et CL",C"'F.,SLA.,SlA,riSS FAILED IF 

E.l, OR CLA,CHE,SLA,INA 
FIoILED IF E_'! 

CU,CHE,SLA, PU,RSS E-I 
CLA,CHE,lIlA,INA,SlA E-" 
"LT 01 CLA,CME,SLA,INI"RSS FP,ILEO II-

£,.1, OR CLA,CtlE,'lLA.,INA,Sll1 
FAII.ED If E_(, 

l':L.,CHE,SLA.INA,Sz.,t"PSS E.1 • 
I-oLl Ii!Il CL".CHF,SL. .. ,INA,SZA,~S5 FAILED 
CL",CI1E,SSA,RSS E.A 
tL"',CHE,SSA e.l 
"Ll P, CLl,CHE,SSA,PSS FAtLED IF E-0. 

OR Cl.,CHE,S'A FAILED JF E.I 
CLA ,CHE, 5SA, SU" RSS f.!' 
CLA,CI1E,SSA,SZA F.l 

HP 20400AL 

toLT U CLA,CHE,SSA,SlA,RSS FULED IF 
E.A, OQ CI.A,CI1E,S~II,5lA 

FAILED IF ~'1 
CL&,CME,SSA,INA.RSS E-'" 
CL' ,CME,SS", IN" E"'1 
"L.T!!II CLA .. CI1F,S9A.INIo,RSS FAilED IF 

E.0, 0" CLA,C~E,scU, INA 
FAIlE[I IF E"'1 

CL' ,CHE,SS,6" P~A,SH f-I!I 
JooL 1 01 CLA,CME, 55 •• INf. .. SZ" FAILED 
CL',CME,bSA,INA,SlA.!;SS E.l 
"'L I IIJl CLA,C"'F,SSl,INA.5ZA,PSS FAILt.lI 
SE1,iiSS 
"L1 ~1 E NOT., 
'OF 

II ~ 01 

I.' 
"'1' PI 
IN' 
"I~ 01 
CLA ,CCE 
L"L.,CCF.,RSS 

LOAD Sw. ~£G. INTO ""'=077117 

"-UHh""'" 
HERGE 5111. PEG. INTU ."'177177 
E.l, AdlQll/ljll01/1 
HERGE SW, REG. INTO A8017/71 

"LI U CLE,r.CE OR CLA,CCE,RC;S FAILED 
CL.,r.CE,::'l&,R~S 
CLI,CCF.,S1A 
I-olTIi/Il CLA,CCE,SlA.,RSS OR Cl A,CC'E,SZA 

FA tl ED 
CL.,CCe:, IN' 
CL •• CCE,IN .. ,RSS 
.. L1 et CLA,CCE,INA OR CLA,CCE,IIllA,RSS 

FAilED 
CL', ccr, INA, SU 
CL'" ,CCF. INA, SlA. RSS 
"'LT 1111 CL.A,r:CE,IIllA,SlA nR CLA,CCE,lNA, 

CL.,CCE,SLA,RSS 
CLA,CCE.SL~ 

'Hl,RSS FII.IlED 

'"L 1 AI CLA,CCE,SU,RSS pp rtA,CCE,SLA 
FilLFD 

CtA ,CCE, SLA, SZA. RSS 
CLA,CCE,SLA,SH 
"'L1 U CL4,CCF,SLA.SH,QSS ('tR ClA,Ctc. 

SU,SZA fAILED 
ru ,CCE, SL,I" INA, RSS 
CL.,CCF.,SL",INA 
"'Ll Pll Cl4,CCE,SLA .. UU,RSS C'R CLA,CCE. 

SLA, INA FAILED 
CL' ,CCE,SLA.I NA, SlA 
"'Ll U CL",r.CE,SI A,pu,SZA FAILED 
eL' ,CCE, c;t. .... PIA, SZ.I ,RSS 
"'LI II CLA.,CCF,SU., ItH,Sz,a,RSS FAILlD 
CtA,CCE,S'IA,RSS 
CLA,CCE,SSA, 
toLT til CLA,CCE,SSA,RSS OR CLA,CCE,SSA 

F .. ILED 
ClA ,CCE, BU ,57". R!tS 
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Listing 
Alter-Skip Instruction Test 

PI,GE 0812 #03 

1!1213 02135 e0272? 
0214 1(12736 102~el 
111215· 
11216 02731 1/102725 
0217 02740 1!102124 
0218 02141 1;'241'" 
"219· 
0:229 1/12142 "212126 
e22! 027.3 102!UH 
0222 2127 •• 0021:n 
11223 02745 U2'''1 
022' 027.41'1 002Ul 
0225 02747 UiH"", 
11226 ....... C'"''' "IODULE 
0221 0275(11 102501 C~" 
0228 02151 rae2104 
0229 02752 U2401 
Pl231!! 827';3 0113i102 
02~1 02754 1\112"01 
0232 327'5~ 0033"e. 
0233 02156 01/130Ql 
":234 il2157 lIi'!21101 
0235· 
0236 027~~ 

0237 027"'1 
0238 "27~2 
0239 027'SJ 
112 .. 1 027~4 

0241· 
0242-

003003 
1fI2A0l 
00330. 
303~05 
l1J29101 

111243 "27"~ B03e06 
0244 ~271)" "~3\l107 
0245 0271)7 1?I2'101 
111246. 
0247-
0248 
"'249 
"250 
0251 
"'2~2 
0253 
0254 
"255 
02156 
0257 
e2ba 
0259 
0269 
9:261-
026:2-

0'17791 
Pl277t 
027n 
92773 
a2714 
A277tt 
G277to 
'J2177 
0301UI 
9303Al 
03~1l' 
{f30~3 
031.,... 

00241~ 

1"2Ul 
1I'~.Hll 
102iHH 
003 A 12 
102~1i11 

U'3U3 
l1i12P01 
1ll1i130U 
11112001 
B93015 
003~16 
J 02"'" 1 

0263 01"'1115 0~3020 
926' 0.Un)" e03"17 
0:265 03"'07 102P01 
0:266-
0:267· 
0268 IIlll'l'" "03~21 
11269 03"'11 102001 

P ... GE 0313 '03 

~270 03"t' 303022 
0271 03"13 Ul2011Jl 
111272 a.]Rl.t 003~23 
0273 1113"15 102001 
91274 a;S"16 11'03824 
0275 'IlJU7 102~PJ 1 
0276 0J9I2" 003¥'125 
0277 030~1 U2QfJl 
fl278 03"2:l 0213026 
0279 03P?3 U230 I 
8280 03024 "C!3~2' 
0281 0J625 U2~01 
0282 03"26 L'.0~.u0 

0283 03027 ~0'''4'' 
0284 "'3911'" 1III2"1i!I1 
0285 t3031 t'00.300 
0281'.1 ..... C"", SEl MODLJL E 
9287 93"'3, U2'PJl C.Al:El 
02&8 03033 ~q200d 
0289 1/1031/134 U:2401 
0290 e3PJ35 111'12'1.104 
0291 03A36 11133048 
0292 33037 0t3U 1 
0293 0301" 102~fll 

029" 
029' .,3"41 033042 
0296 03",42 1/113043 
11297 03,143 uzm"l 
0298· 
0299· 
030e 0Ja" 003,,44 
0301 03@45 11I13311l45 
1'l302 1!I3Q146 102 Ill" 1 
0303· 
111304 
0395 
111306 
0307 
031l1S 
030Q 
1310 
0311· 
8312· 

1311147 
e3 111 5'1 
13~!51 
1'311152 
0JQl5J 
~3i1S4 
!!I 3 1'!5!5 

B0JB46 
102~"1 

"eo3"'7 
102""1 
IItPJ.a51!1 
01113951 
1921!101 

1313 83056 883052 
1314 03"157 1Z!83053 
831!5 1a30158 "2911 t 
11316. 
11317· 
0318 l;.le61 B03054 
111319 0JP'!I2 883055 
0328 1iJ3A63 102001 
032h 
"322 
0:523 
0324 
11325 
e~26 

032164 
0306'i 
e3Q1'!16 
e3067 
0Jg,.e 

5-34 

0,,305& 
102"81 
003851 
182"'01 
00306/11 

HP 20400AL 

CU ,eCE ,:is.l,SlA 
'''IT et CLA,r.CE,SSA,9U,RSS DR rU"CCE, 

SS ... ,SlA FAILED 
CL.,CCE,SSA,INA,RSS 
CL' ,etE,sSA, INA 
"'LT £II CLA,CCE,SSA, IN.I,RSS OR CLA,CCE, 

SSA,INA FAILE[1 
CLIi ,tCE, SS"', INA, SU 
i'lLt 01 CLA,r.CF.,SS',JNA,S7A, FAILED 
Cl' ,CCE ,55.1, INA, SlA, ASS 
I1ll '" CLA,CCF,S9A,IN~,SZ.l,RSS FAtLED 
S£l ,RSS E NOT •• 
>OP 

l r. 81 
CLE, INA 

"'1' 01 
CMA,SZt, 
"'L1 PI 
eM' 
CHA,IfSS 
I-L 1 01 

C""',S1.A,RSS 
"'LT el 
CMI.INA 
CHA,IN.t.,RS5 
loLl 01 

LOAD SW. REG. {"HO .... "77777 
A·UQ10U 
"EROE S~. RE.G. tNTD '.177177 
A·eOlfHI0iI 
• NOT·0"00V'0 
A·177717 
A·"'UIlIe" 
CMA FAILED IF A ·177717, OR C"A, 

RSS F'ltED IF A ."'B0110a 
A·I77n7 
CMA,SlA,RSS FArLED 
A·!JIIIIl1ArlIl 
1,-117177 
CHA,nH FAilED IS .... aell'el, OR 

CMA.,tNA,RSS FAllEn IF 
A·\77777 

C~u,INA,S1A .... 0AIU.C!l1 
CM~,INA,9lA,RSS A.I77717 
kll81 C"",IN&,SZ.&, FAILFD IF A.a'HHJ&ll 

OP CI1A,tNA,S1A,R-;S FAILED 
IF '·117771 

CU ,SLA A.00elll;'1f' 
"'Ll 01 elA,elA FAILED 
CM' ,SL1,~SS 1..177777 
loLl 01 CI1A,SL1,RSS FAILF.11 
CPU,Sll.,!!.' ".AP~n~a 
"'LT I?I CMA,C:La,SH FAILE!) 
CM",SLA,IilA.,RSS 1.-177777 
"'Ll fl C~A,SLA,S1A.~SS ~AIlfD 
CM",SLA, INA A.''''0A''I1 
"'LT '1 CMA,SLA,INA FAlLEn 
CMA,Sl .. ,IN ... ,qSS 1.-177777 
eM" ,SLA, iNA, liZA A.Q10FHHH 
"'Ll it ('~A,SL.t,I"4A,~SS FHUS IF 

"'177117, OR C~A.St.A.Ir\IA,SH 
FAilED IF hl"0\1j;JP 

C .... ,SSA A.t17776 
Ct"', SL 1, J NA, SlA, RSS A .. PlaS002 
"'Ll 01 C"U.SS,&., FAJLfD IS .... 177716, 0101 

CMA,SLA,If'oA,SZA,qSS FAILED IF 
htl,U'PJA2 

eMI,SSA,ASS A.I1777S 
~LT £'1 CMA,SSA,RS5 FAilED 

HP 20400AL 

eM., 55A, 52 A A.0rP1Afl2 
~lT 01 CMA,SS .. ,SZA FAILEI'l 
CM. ,5S"" 51:"', RSS A.t77775 
"'Ll I!II C"lA,SSA,SZA.RS5 FAILED 
CM .. ,SSA,INA A.~H·IIIJ"'A" 
toll 01 CtoU.,S'HrINA FAILE[l 
CMA,SSI., IN"',~SS hl7777!5 
i'llT 0\ CMA,~S4,IN"',RSS F.ILFD 
tH' ,SSA, INA,S7.~ A.PllnliHn: 
"'Ll tl CH",SSA.TN',51A FUL£D 
CM",SSA,U4A,S7.A,R'SS Aet77775 
"'LT U CMA,S'H.INA,SlA,IO:SS FAILED 
eLA A_",0Ar'C,1lI 
8n 
"L1 IlIt E ~OT.~ _0' 
LI' PI 
IN. 
Iflli '1 .. , 
CMA ,5E7 
CtU,SE1,A5S 
"'l t QlI 

LOAD Sw. REG. INTO ... A77777 
,hUA0A1'JfI 
f4ERGf. 9"11. flEG. INTO '·177n7 
E-l, A.P.UHU,Iol" 
.·117777 
.·I!IIII~mra 
FAILuRE I CtI!A,SEZ IF A·17777771 

CHA,SEl,RS' IF .... ~u'H!lpe 
CMA, SE 1, Sl'" ... -177 771 
CMA,SE1,S7.A,PSS A-Aft!!"!'e 
I-ILl 1211 FAllURF.1 CHA,SEi,SII IF 

hI77777, CM.,SEI,S1A,FlSS 
IF ... etI?09P' 

CI1A,SE1,INA E.t, A.PJl/leB?'t 
LI1A,SF..7,."' ... ,RSS E.I, ".1/10130"'0 
'''IT 01 CJlot.,SE7,INA OR CH .... SEI,IN.l,RSS 

FATLED 
CI1A,5E7,IN ... ,SlA E.l, .... Q1111"0P0 
"'LI U CHA,SE1,INl,SlA FAILED 
CMA,SE1,INA,S7.A,RSS e.t, "-I·uHHl0~ 
"'ll 1'1 CMA,SE7,IN"',SlA,PSS F~ILED 
(.."'.,5£1,5l.A £-1, •• 171771 
CH",SEZ,SL ... ,RSS £.1, A.ol~:J1F10 
"'Ll li!t F,I,lLURn CM"',SEI,SU IF 

'-)77777. C"',!:IEl:,SlA,RSS IF 
'·'HIIIIIIJ'l0 

CM",SEl.SlI,Sli E"S, A.171777 
CM.,S[1,SLA,Sl.l,RSS E.t, AIIN"B1I0111 
"'LT ru FltLuRH CM"',SE1,S'.t,SH IF 

'-177777, CMA,SE7,'RA,SZA, 
RSS IF ",_P(1IPEH10 

tM.,SEZ,'tLA,)t.lA f'-t, A-9I~IHI11i!l0 

CtU,5F./,~L ... ,'~IA,RSS E.l, A·e0"PI~0 
i'lLT IU CI'U,SE1,SLA,INA OR CMA,SEZ,SLI. 

1Nl,RSS FULED 
CMA,SE7,SL~rlNA,S7..l F.-I, ... ·0F19.1P~" 
"'L1 U CMA,SEI,SLt.,INA,SLA FAILED 
t.U,SE1,SL ... dNA.5lA,RSS E-I, A-('IViIiJP"1 
"'LT IlII CMA,SEl,SLA.tNA,SZA,.PSS F"ILf.D 
CM",SEZ,SS... E.', ".177717 

8327 003871 1103.61 
0:126 e:5P172 1028"1 
0329-
0330'" 
1331 "3r.73 0030tl2 
0332 03"74 8f306] 
0333 2I3n7!5 IPl2AliH 
9334'" 
0335'" 
91336 03~'t- 003064 
0337 030'177 01jJ3065 
0338 131'''' U200t 
0339. 
0340 143101 003A6F 
21341 03,o2 U21Hl1 
8342 931!l13 883167 
03'3 9310111 102011']1 
9:1'4 03Ufi 600'·40 
1l34!5 03106 002040 
0346 133197 102001 
0347 P6311~ 002U2 
0348 03J 11 U2~el 
0349 03J 12 '0i10Wlee 
03ae ..... CH',ClE f40DUlE 
0351 03113 1925~1 cl'ln~ 
Ba!52 0311" 'J.a2~04 
0353 03115 192401 
0354 63t 16 "'32!J04 
0355 81117 003108 
035:6 .a3ua ,a03101 
0357 03121 102001 
1lI35a'" 
03f59 1113122 003104 
0360 03123 ,h13U:5 
0361 03t204 102001 
0362'" 
0363· 
8364 ~~ 12"i 
8365 0J12fo 
0366 03127 
0367 03130 
8368 03131 
0369 93132 
8370 03133 
1!l:571-
0372 
.37~ 
0374 
0375 
0376 
0377 
1!l376 
8:179. 
Ii! 38fJ. 

0313.t 
:a313!'1 
03136 
03137 
0314a 
0314' 
~314' 

Dfl3te2 
1162081 
1103106 
1020e1 
003107 
1.HI3105 
1029'" 

003111 
102011 
0031 UI 
1029i 1 
003112 
003114 
132801 

0381 03143 P03113 
0382 03144 11)2fJ01 
0383 +13145 0e3115 

PAGE 001'S 11193 

0384 0Jt46 192011 
0385 ..,31.t7 ~"3t16 
0386 33\'50903111 
"387 031'51 l"2UI 
fllS8· 
0389· 
1390 0"'l5? 1103121 
0391 0315J I'J291"t 
0392 .a31"i4 11113120 
0393 13155 U2001 
0394 .,1156 0!Z3122 
0395 33157 003123 
0396 031~(.II U201lJI 
0397· 
0396· 
0:199 03161 003124 
0400 03162 003126 
BUt 03 U3 10201!11 
94Q!i!. 
0.t03'" 
04"" "3tolt .. 00312, 
04"5 03 1"~ 102001 
0""'6 03166 00J127 
'407 13167 ltl1211'101 
0406 03170 0021"111 
8411119 0317! 102001 
£1419 03 t 72 ea"l'OB 
"001· .... CHA,C"IE f40DULE 
0002 03173 102501 CM"'E 
0003 031741 B0200" 
~HHH ~317'i U2UJl ,,"'05 03176 002'04 
0006 23171 n3200 
"0ft1 032"" B1!13201 
0A0S 0J~01 102001 
0i109· 

""'" 03292 1932P3 
0011 032'33 ht20et 
0012 03204 003292 
0"'3 03:li/!!5 1029:PI 
0014 a32f1'!1 093204 
1iJ015 9321117 093205 
0016 8.5:?10 lI!I2~81 
01/117. 
10t8 .,3211 B~3206 
0019 0JZU U20C1l 
1"020 003213 "03207 
"021 03114 003211 
P1022 od.5~15 U211fll 
0023· 
a02" 
e025 ~321" 003219 
0026 33217 lI!I20"1 
0027 03'?(Il 01321' 
'''J28 03~21 ""3214 
0029 0J222 U2?'91 
0e:5". 

HP 20400AL 

CH.l,SEZ,SSA,IISS E-l, A.ael,al 
"'LT 11 FAILUREI C"A,SEZ,SSA,IISS IF 

A-t777'71 CH.,SE7,SSA,PSS 
1F ... ·OSe0e. 

CH .. ,SEZ,SSA,SZ' E-" ".177777 
CH",SEZ,"S .. ,SU,RSS F..I, '.:iJ"e~011 
"'L T fli FAILIHIE_ C'U,Sf!Z,SSA,SZA IF 

... ·H7777r CM,l,SF.z,SSA,SlA, 
RSII IF A.ij'I1IR01 

C"~,SEZ,SS.A,INA E-I, "-"'''''"'0 
CM',SEl,SS.,INA,RSS E.l, A·0BIU1IHJ 
i'lL! .1 CHA,SEl,SSA,JNA OR CPU,SEi 

SSA,INA,RSS F ... tlEn 
CI1",SEZ,SSA,tNA,SU F.-l, A.mB3,,01iJ 
"'LT 01 CI1A,SEZ.SSA,JNA,SZA FAILED 
tM',SEZ,SSA,tNA,SZA,RSS E-l, A-""erH'I! 
"Ll U C"A,SEl,SSA,INA,SZA,~SS FAtLED 
CLE 
SEl 
H 1 et E NOT.e 
SZ' 
I'oL 1 e t ... NOT.Ql001l1I1e 
NO, 

L IA pt 
IN' 
/II I A PI 

'N' CM .. ,Glf. 
CM .. ,r.lE,~SS 
IoILT III 1 

LOAD SW. REO. INTO A.177711 
A-UP10f1P1 
MERGE Sill. REG. PHO •• 177177 
E-I, Adl00000 
to-Itt, A.177777 
E·I1I, A.II'1771 
FULUREI CM.l,CLE IF A.t777171 

CM',CLE,RS& IF A _1rIf1P1I1I1lA 
C"",CLE, INA E:01. A=0eo1I10~ 
CI"",CLf,SZA,~'lS £"0, '-171777 
"'Ll ru FAILURE' CHA,r;.I.E,INA IF 

Aw l"'!7771, CMA,Ctf',S1lo,~S5 IF 
A.I:A"0ri"0A 

c.M.,ClE,SlA E'.~, A.~0",IlI~A 

I'IU IH Ctu,CL~,S7.A FAILf'J) 
eM' ,eLE, lta,SlA F." 6"'~3aOlllJ0 
"'LI rn C"'.,CLF.:.JN',SZA Ftdtf'JI 
C'U,CLE,INA,SlA,RSS E.-t, A"00A;ooI."A 
CMJ,CLE,INA,PSS rot, a .. ::H· ... "0" 
"'L1 U CMA,CLE,It-jA,SZA,F.I3S OR CH'.Cl.E, 

IN4-, ~"S FAllEn 
CrU,CLE,:.L.A,RSS (010, """\17777 
"'l1 U CMA,CL~,SU,RSS fl.ILFD 
eM' .CLf.,I:II.A E_Pl, .\a~00~QI'" 

"'U Bl CI'U,CLE,SL.' FAJlE:(l 
CHIi,CLF,SL.l,S7..A E-Pl, "-1'17717 
CI1A,CLE,;iLA,INA E"=~, ".N'0""1 
!oILl I" FAILtJqEI CMA,CL€,Sl.4,SlA IF 

4·177771, cpu,elE,SlA.INO\ If 
A·~('ItllftUI 

CI'IA,CLE,SLA,S7A,RSS far, A.t7177" 
!oIL1 "1 CHA,CI.E,SU,SZA,~SS FAILED 
CM.A ,eLF. ,tilA, INA, RSS E-", ,.Pl0111r;t02 

HP 20400AL 

"Ll IH Cl'h,ClE',SL.,INA,RSS FAILED 
CI1A,CLE,SlA,INA,SlA F.-III, A-177776 
C"A,CLE',SL"',ltU,S1..&,RSS £.0, .... Q1BeGl(l2 
I'oll IH FAILURr Cf4J"CLE,SLA,IN",SZA IF 

"'-17777" , CHA,ClE,'1 A,IN", 
SZA,~!lS JF A"U;l1j0R2 

CtU,CL£,:iS.A,RSS '.A, ".,77775 
i'lLl U CMA,ClE,SSA,RSS FULED 
CH"CLE,"'U E-', h0f11'HU'2 
I'ILl U CM",ClF,SS.& F,t'ILEfi 
[,H.,CLE,~'A,SIA E-A, AI<I77715 
CM~ ,CLE, SS' ,SlA, RSS F .. ~, hee0P2'2 
"'U u FArtU~FI CHA,ClE,SS.A,SH IF 

•• t7777~J CHA,CLE,SS',su, 
RSS IF AtdJerae02 

CH",eLE,SSA,JNA F.-0. 6-117776 
CM', CLE, aSA, I NA, 5ZA E.e, "."QlIiJ0Q12 
I'ILl01 FAILUREI CI'I.A,CLE,SSA,I,.A IF 

,ft·,,7776, CHA,Cl[,S5A, l~A, 
SZA fF .... C'191P1e' 

CH',ClE,hSA,lNA,RSS E.fI, .... 111776 
i'lLl II C"A,r.U·,SS.&,ttol.l,RSS FAILED 
CPU,CLE,~S ... ,tru,SZA..R'SS e-fl, A-ilJl!'~DI"'2 
~L1 U CMA,CLE,SS.l,U~A,S1",JI''iS FAILlD 
SEI 
toL 1 ... E "40Tllj1I 
>OF 

LI" I'll 

'N' ,., ... PI ,., 
eM" ,CHE 
Ct4A,CME,~SS 

"'L T PI 

LOAD SW. REG. pHD 1-077777 
"·1ii'~11>PPl 
HERGf sltri. ~EG. ,NTO .... 77777 
e·e, A.PlB0",9Ia 
E:.·fII, '.177777 
E·l, "'.rl1"'tj!~fII1l 
FAILURE' CMA,rME IF ".177717. 

CMb.,CI'IE,QSS tF "."'~III"~~ 
CHA,Cf4E,bz ... ,lfes E-~, A-I77777 
I-Ll 01 CI'I.,r.HE,Si.&,RSS F.l.ltEU 
CI1',CME,HZ.& E.-I, "'liUmPlA0 
~Ll 11 CMA,r.MF.,SU FAtLETI 
CM.,Cl1r,I~'" E"'I, o."9IlJilIH'10 
CHA,CME, INA,~,S E-I, A-(l~:HlJnIl0 

loll jill rrU,C'!E, INA OR Cl"Il,C"1E,lroIA,kSS 
FA JL ~D 

eMA .C"~, IN', SZ" F;-1, A.1I99010" 
t-Ll 01 C~A.C"~,J~A,SI' FAlLFn 
CfU,C1"IE,U .... ,S7..,~S5 E-I, '-~IIIA0"H 
CM .. ,CME,~L .. ,JlSS l.lol, "."7777 
I'ILl jill F"JLUAFI C'!.,tI1E,IN"',SZA,RSS IF 

A.A"~HHle, CMA,CHF',Sll,RSS IF 
",·,,7777 

L"',CME,ltLA £-1, A."0G1~U 
"'LT 8t CHA,rM€,SU F.lILE!) 
C'"",CHE,&LA,S7.A e.@, '-171777 
e".,c.I1E,~lA,rrU f:."I, A.epPI'.l1"'l 
to-L1 111 F.ILUItEI CP'lA,r,JIIIl.SL .... S1A IF 

A·\71777 CMA,CMf,Sl A, r~A IF 



PAOE ,H116 #04 

iIIill31-
0032 03223 a03213 
S0J3 03224 102001 
093 .. 03225 Ih13215 
e93!5 03226 1152gB 1 
0036 03227 "03216 
0031 03230 003217 
D038 03231 102001 
0039-
0UO-
015"1 03232 0,,3221 

"" .. 2 O3233 102901 
0".43 03234 003220 
0044 03235 102001 
'HU5 "3236 0ill3.222 
"046 03237 00Ji223 
0".47 0Ji?40 1020e 1 
"".4'1" 
"049· 
S0!50 032.1 ""Ji224 
""51 031'42 0~3226 
0052 13Ji243 102001 
""'3· 
005.· 
0055 ~32U 003225 
0056 0324~ 102001 
1iI0!57 032.46 "~3227 
0058 01247 102~"1 
21059 Bl2S0 002<Ul 
"060 032!51 102001 
0061 03252 000Y10A 
02162 111 .. """ CHA,CCE MODULE 
0063 03253 102501 
0"64 ~3254 002004 
0065 e32~!'i 1024.)1 
0066 03.,56 IHI2,H'4 
0067 ~J~57 0~330ra 

"068 "3~"'''' ':H13J"1 
0069 0.1161 102001 
007"-
0071 e3'252 IH~33BJ 
0072 03263 1020r.l 
81373 03264 l1a3:30:? 
0074 1:13255 It'J200 I 
'HH5 032M "93304 
"076 032"7 0<a3305 
0077 0327e1 U2liHli 
0078 111 
01379 0:3271 003306 
0080 032?? 102001 
0081 03.,73 0133307 
0082 0327" 003311 
0083 03275 102001 
0084-
013&5111 
0086 0327() 00331A 
0087 03277 102001 
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00&8 03300 003312 
0e&g 83301 083314 
"099 03302 1021301 
0091-
0092-
8093 03303 003313 
0094 03304 102001 
8095 0331H5 003316 
0096 33306 003311 
0097 033£17 l'!2'iH,lJ 1 
8098-
0099-
01130 0331P! 003321 
13101 03J 11 003323 
0102 "3312 102~01 
"103 111 
0104111 
0105 03313 003325 
0106 e33 t 4 303327 
0107 0331 lIS 102P!(/ll 
0108-
0109-
0110 0..5316003320 
0111 e3317102Ul 
0112 ~3320 003322 
ell J 03321 803324 
!H1A 03322 102!i101 
011501 
8116-
0117 03~23 003315 
0118 03324 132001 
0119 03325 0133326 
0120 03326 102''''l1 
0121 03327 e02a41 
0122 03330 1629)"1 
012J 0JJ31 .a00il:00 
0124 ...... CLA MODULE 

CM""CE. 

0125 03~:n h2'S01 CC"" 
0126 ~3333 !.H"'l~41lJ 
0127 03334 Be340", 
012& 0333!5 003401 
1!J129 03336 l'l2Q101 
0130 133337 003402 
0131 03340 0.,3403 
013Z 03341 h'l2001 
0133 03342 003.04 
0134 03343 003405 
0135 03344 U2001 
el36 0J:U!5 003496 
"137 03346 102001 
0138 03341 003407 
0139 B33!Hl 003411 
01.4e i3351 1021H!1 
0141* 
0142-
'H43 03352 0"3410 
01.U 03353 003415 

HP 20400AL 

"1~0IH!1 
CMA,CME,SU.,SlA,qSS E.0, ,I,.t77776 
"'LT 01 C",""CME,SLA,SlA,RSS FA.JLED 
C"U,CHE,~L.A,IN",RSS E-l, '-0A012'(~2 
HLl01 CHA,CME,SU.,INA,RSS FAILED 
C~A,CHE,SLA,nl.A,SH [ .. ~, ".17777fi 
CP-1A,CHE,SL ... ,PU"SH,RSS E.l, A-~A0IH:!2 
I1LT 01 Ft.1LUREI CH",CI'4E,SLA,INA,'HA IF 

..... 177776' CMA,CME',SU., 
II''''',SZA.,RSS IF ... ·~"A~~2 

C~U,CME,S9.,RSS F-~, A-117775 
~LT et Ct1A,CfO!E,SSA,RSS FAlLED 
CMA, tHE, 5SA E-l, ""HHlB01 
HLT IH CMA,r~HE,SS,I. FAtLED 
CHA ,CHE,SSA,SZA E-=0, ""177775 
CH ... ,CME,~SA,SZA,RSS £"'1, .6-0'Hl'1l1'!12 
Io1LT 01 FAILURF.1 CHA,Ct"lE,SSA,SZ6. IF 

_"_tJ777~' C~A,CHE,SSA,SZA, 

RSS If A .. MHH~e2 
CMA,CHE,sS"',JHA E"", h171776 
CtU,CHE,3S .. ,lNA,SlA E"I, l-e~~(tI02 
HLT IH FAILURF.J CHA,C ... E,SS"",I,.' IF 

... -177776' CI"A,CMF,SSA, INA.. 
su If A.001'0~2 

CH .... CHE,SS ... ,INA,RSS E"0, "-177776 
~L' 01 CI'4A,C"IE,SSA,lNA,RSS FAILED 
CH"",C"'E,~SA,tNA.S2A,~s'3 E"l, A..CI\1IHHl2 
HLT !.'!II CHA,CI1E,SSA,IfJA,SZA,QSS FAILED 
SE2,RSS 
I-IL1 01 E rWT-, _0' 
L IJ. 01 ,., 
'" I" 01 
IN' 
c'"" ,CCF. 
l.MA,CC~, ... ss 
toL T 01 

LOAD s~. REG. INTO h~77777 
A"10iHHH~ 

MERGE SW. REG. UHO A-177777 
E-t, "' .. I2I;Hl~IHl 
£-1, ""177777 
E-l, A:."~I!II~.,li10 

FAILURE' C"'.o\,CCf IF A.0~~000, 
C"'.\,CCE,RSS IF hl77777 

C~A,CCE,!:lIlA.,RSS E.-I, ,.-177777 
I'<LT 01 CMA,CCE,SlA,~SS F"!"LflJ 
CMJ.,CCE,S7.A E-I, "'",0'Ht~00 
"'U 1?1 CMA,CCI=;",SH f.'.IlED 
Ct .... ,CCE, U,A, £ .. 1, A-~~~:HHJ 
CH.i,CCE,rN,4,pc;s £-1, ~1I,,\l\~!i'lId~ 

Io1LT 0l CHA,CCE, Ph OR CttA,CCE,INA.,RSS 
fA'LE[l 

ctu,CeE,JN,4,S7.A E-t, ...... I.H~0?100 
HLl t;l1 C ...... ,CCt,INA.,SZA fHLED 
CPH ,eCE, INA,S7..l,RSS E"1, ""'~0~""" 
CMA,CCF.,SlA,RSS € ... l, ,1,-177777 
.... U 01 F'ILUREI CI1A,CCE,PolA,SZ6.,RSS If 

,-",,,,cHI00, CI'4A.,CCE,SU,RSS IF 
A.-\77777 

CH.l,eCE,SU, E-l, A.e~op~~ 
"Ll ~1 CHA,CCE,SLA FA,ILEO 

HP 20400AL 

CHA,CCE,SLA,SZA E"I' "'-177777 
CH.6,CCE,SU,,INA E_l, ",_e0A0I31 
I--lT 01 f"!LURc: CI'U,CCE,SLA,Sl .... IF 

A-177777, CMA,CCE,SLA,INA IF 
"-~CII00"0 

CHA,CCE,SLA,~H"RSo; fal, "-t77771t 
"L.T 01 CtU,CCE,Sl""SZA.RSS FAILED 
Ct'U,CCE,SLA,INA,S1A E-l, 1-""""'02 
CM.l,CCE,SLA,HIA,SZA,RSS E-1, .6"'t77771'1 
~LT 01 FAiLURE' C"IA,CCE,SLA,IN.\,S7A IF 

A·"",~RP'2' C",~,CCE,SLA,TNA, 
SlA,RSS IF A "'17777fo 

CMA,CCE,SSA,RSS f .. t, .... flIlOJ1I2' 1 
CPU,CCE,SS,lo,S7.A,RSS E .. l, ;""177776 
I-ILT III FAlLURp CHA,CCE,SSA,RSS IF 

A"~0'lIHHJ CMA,CCE,C:;SA,S7.A,f<5S 
IF ..... 177776 

CHA,CCE,SSA, lNA,RSS E-l, A .. {I'r?\lr.J~2 
CHA,CCE,SSA,JNA,S1A,PSS tot1, .\ .. 177710 
"'LT U FAILURES CMA,r:CE,SS',lNA.,RS5 IF 

A-(.!'HH:l~2J CMA,CCE,S~A..IIoj,l.,S7A 

RSS IF A "177776 
CMA,CCE,SS.A E-l, A.~0~0:H 

HU et CHA,r.CErSSA. FAILED 
CMA,CCE,SSA.,5ZA E .. t, ,1."'17717" 
CI1A,CCE,~SA,INA E"'I, ~_(l0D101I'12 

kLT 1111 FA.!lURt1 C~A,CCE.,SS6,Si'A IF 
A"'J77776, CMA,CGE,3SA.INA IF 
A-(.l(H!I-'~02 

CHA,CCE,SLA,INA,RSS ~ct, h~77776 

t..LT 01 CHA.,CCE,SLA,t~H,RS,) FAILED 
cp'U,eCE,SS",I~a.,S1A E-t, 4"f\~~"02 
HLt ~1 CMA,CCF.,SSA,rNA,S7A FAILED 
SEZ,RSS 
toLT il E NDT-2! _0' 
l}.t Ii!1 
CL' 
ce, 
eeA ,RSS 

LOAD SW. REG. pno A .. Id77777 E·. 
I"lT et CeA OR eCA,R!'S FAlLEn 
eeA, S7t. 
eCA ,sz .. ,Io/SS 
"'Ll en CCAI'ISZA OR CCA,SH,RSS FAILED 
CC.rINA E"I, 6_N"~0'H'I 
CCA,INA,iotSS 
I'Ll 01 CCA,INA OR CCA,Uu,RSS fAILED 
CC',INA,!llA A-IHHH'I2IfI 
I"LT Vol CCA,INA,SlA FAILED 
CCA. I r-jA, SZA, RSS A .. P0"'HHl 
CCA,SL."~SS A-177777 
Io1Ll 01 fAILIJREI CCArlNA,SZA,RSS IF 

A·"~I"~OIH CeA, Sl ",R,)S, IF 
4.-177777 

CC.,SL4. A-177777 
CC. ,SLA, t NA, RSS 4.."0A001ii 

PAGE 01iHAo .0.4 

0145 033'54 102001 
0146· 
0141 03355 003"12 
0148 033,)" 0ra~416 
IiJU9 03'351 la2~01 
0150 111 
el51 111 
0152 0336~ 003414 
0153 0J3h1 0~3413 
21154 03362 1~2001 
0155" 
IH!56_ 
0157 1:13363 003417 
"'58 0;SMA 1132001 
0159 1:13365 00342c 
0160 3335(. 003421 
0161 0.];567 !'a2f101 
0162 043370 003422 
"163 1::l3371 i303423 
0164 ~.s3n U2~01 

0165· 
0166 03373 003424 
1H67 0J37d. iHJ3425 
13168 03375 102001 
0169111 
0170 03:.'17f. 12103.26 
0171 il3377 102"''''1 
"172 034~HlJ 003427 
"173 03A01 102~1l1 
0174 .13402 ",a2:a'1 
121175 03403 102'afll 
0176 :J34e4 000"lii30 
0177 ........ CCA,SEl MODULE 
0176 "34e'5 IW1251H CCHl 
0179 03HI6 ~"004B 
0160 D3.h17 ~03441 
0161 0J4U 0~3.44~ 
0182 03411 102~"1 

0163 03412 003442 
0164 "3413 U'l2Wl01 
016'5 03414 li"'l3443 
0186 I2IJ41~ 102001 
21187 03416 ,,-,0213444 
0188 33417 lid2~01 

0189 034~~ "034.45 
019~ 03421 102~01 

0191 0301122 00J.146 
0192 a3423 102"01 
0193 03424 Pl034.t17 
21194 93425 1"'2001 
0195 03421"1 00345i,'! 
21196 163427 eZ34!S1 
0197 03011 30 Hl2~k11 

0196· 
0199 213431 0034~2 

0200 0343" 0103453 
13201 1f303 1a2~Hl1 

P.lGE 00)Q liliiJ4 

0202· 
0203 0343'" 00345., 
0204 1'13435 0034153 
0205 1'13436 1~2t301 

0?\'IIi· 
0207 i'l3n7 O-,;.!4!:4 
0208 ~3H0 0e3.45'5 
0209 1tl3441 102~el 

0210· 
0211 1:1'5442 0'i'34b6 
0212 03.0:143 U21.oJ1ol1 
0213 03444 003457 
0214 03344~ U20k11 
0215 0344b 1~0345" 

0216 ~3447 903461 
0217 034"50 1~2"1'I1 
"218-
"219 03A!51 0133462 
~22~ 034')2 0~3463 
0221 034')3 U2ct'" 1 
0222· 
0223 034'54 0133464 
0224 ~34"i~ 003465 
~225 11134'56 102~e1 

0226· 
0227 034')7 0e3466 
0228 03.4"iIJ 1021tli'lt 
0229 034"1 203467 
0230 03452 102001 
02..51 034113 0~2~4t 
0232 03"64 1'<120..-11 
0233 03465 ~HH~1J00 
0001 ....... eeA, CLE t101i1,J1.E 
0002 03466 1~25~1 COLE 
0003 ~341')7 A~"a~d 

'!H!04 03470 1~24"1 
01305 03.471 iH12\304 
0006 ~3472 0~3'5~" 
''lliH~7 ;'J~7:] 0~35~J 

00'dB 03d74 102~~1 

00DQ "'347"'1 0i13Ml2 
001" 0341~ 0~J'50~ 
Ihlll i:l:3477 1!/l2~0i 

0012* 
"'01J oJJ50P1 0-'350d. 
0014 1!l3'50t "035P1'O 
"'015 ~J'5"" 1~2A0t 
0011i· 
0017 03"i\!l3 O1/''351716 
103018 03'5~.4 1021101 
""'19 03'31115 01l35~7 
0020 213506 21e3'511 
~1121 ~3507 1~2~01 

"022* 
0023 1]3510 0~3!5U1 

012124 0..5~1 t ~03~lJ 

02125 03'512 U2e0! 

Listing 
Alter-Skip mstruction Test 

HP 20400AL 

"'Ll el FAllIJREI CCA,SLA IF A-I77777, 
CC.t.,SlA,!NA,RSS IF A·,10~l-'0~ 

ce. ,SLA, SH "-177777 
CCA,SLA,INA,'HA A."~~"'!1''' 
Io1Ll I?t F.6fl'JREI CeA,SL.6,S1.# IF 

"-1777711 CCA,SL"',IN:,SV If 
,1._11000.111 

CCA,SLA,INA .6. .. C1"~~W'l1' 
CCA,SU,SZA,RSS ,1,-177777 
"LT 91 F"ILLJREI CCA,SL6..IN~ IF 

A-\'G;U.'I1300, CCA,SL.6.S7-J., ... SS IF 

"-177777 
ec"",su, INA,SZA,RSS 6,z:O[(eJ~1Z 

"LT 01 eCA,sl,A,INA,RSS F6ILFD 
ec.a.,ss.\ "-177777 
CC.6,SS',HSS 
"'L101 CCA,SSA Of? CCA,SSA,R<;S FAILED 
CC"",SSA,sn. A=177777 
cc"",SS,,~76,RSS 

Io1LT P.l CC4.,SS.,SlA OR CC.Io.,Sc;A,Sl.A,PSS 
F- o!, ILfP 

CC"",SS.6, INA 
cc. ,SS4., INA,R<;S 
Io1Ll ~1 CCA,SS.l,INA OR CCA,SSA,INA,R5S 

F A Ill:. 0 
eeA, 5S .... , I N,6, Sl.A "-00"l"lll~ 

toLl In CCA,SSA,INA,SlA f'b.it.E!l 
CCA, 5SA, 1f1A, SlA, R~!=-
~l.T 01 ceA,SSl,l~lA,SZA,lOc;$. ~A1LF.C 

SE2,RS'3 
t<lT 01 E NOT-I 
hOF 

lJA el LOAD S~. REG .. I~TO hl1077777 
r.Lf E-~ 

eCA,SE7:,KSS 
CCA,SE7 
"'U 01 CCA.,SEl,RsS OR CC,6.,SFZ FAILED 
tCA,SE1,SZA 
"'LT £1 CCA,SEl,sH FAILE'[l 
CCA,SE7,!.H,RSS 
"Ll en CO,SE1,Sn,Fo'SS FAlL£D 
CC"!',SEZ, na Ecl, A·.d1P.J~H.r 

Io1Ll ~I CCA,SEZ.INA FAILFP 
ee' ,SEl, t ~lA, RSS 
t--Ll e, CC"',SE1.INJ.,flS'i Ft.ILfiJ 
CC',SEl,II-JA,SZA 
"'L.T (H CCA,SE],INJ.,SlA F'J,TU'u 
eeA ,SEl, i 'lA, 5ZA,RSS 
"'Ll 0\ rCA,SF.1,I"I~~SlA,k5S FA.tLED 
CCA,SEl,SLA 
(;CA-,SE7..~L.A,RSS 

rLT ~1 r.CA,SE],SLA OR CCA.,SE.i,S14, .. RSS 
F.A t L ED 

('C~,SE1,&L.6,SH 

eCA, SE1, SL.\,SZA,RS'3 
"'U Cl l.CA,Sf.7.SLA OR C('6,SE1,SLA,RS~ 

HP 20400AL 

F .6lt EO 
CCA,SEZ,"lA,SZA 
CC" SEl ,!'>LA, S2A. RSS 
.... U 'ill CC~.,St-.l,5lA,SlA U~ CrA,Sfl,SI.A, 

~ll,~SS fAILED 
CC~,SE7, .• LA,t~U. A ... IH\a:~~0 
CCA,SE7,~l,6,INA,RS"l A",~.lCH~r~ 

I-oLl III CC4.,SE7,SlA,PU, OR r.r.A,SEI,::.L~, 

P'o,RS~ FAlLEn 
eCA, SEl ,l'oLA, l~U, SZA 
~LT ~H eCA,SO,SLA,IN""SZA. FAILE!) 
tc", SEZ, ~LA, IN ... , SZ ... , pSS 
~Ll 01 CCa.,SE7,SL~"I""A,51.ol"PS5 FAIl.En 
CC~.SE7,l:>SA 

tC.A,5t 7,~S"R'3S 
I'<L101 re.l,,'3E"7,sSA Of< CC6,S':Z,!'SA,PSS 

r A lLFD 
l.C".SE1,SSA,SV 

eeA-, SE?, :,oSA, sz ..... R5<; 
"'Ll 'H t:CA.,<JE7,SSA,!'l" 'Jq cCA,St:.l,SSA, 

SZA,RSo; I'"AILF.IJ 
ce.6,SEZ,~SA,INA 

eCA ,Sf7,SS,6, INA,RSS 
~L' 01 cea.,SEZ,ssA,IfH U~ r.rA,SEI,SSA, 

IrlA,RSS F-AILF.ll 
eCA ,5EZ,sl1l., I to ,S.,,, 
toll Il't CeA,'iE.Z,SSA,INA,St~ FAlLEn 
e.CA ,SE1, ~SA, I~,A., S2 ~ ,!iSS 
101L1 01 CeA..SE1,SC;~,tNA,SZ.6,I?SS FAILED 
Hl,I1.Hi 
I-Ll Cl I:. Nor-I _0, 

1I A '" 1 ,., l.IJAD S~ .. REf". IIIrTO h'll771l7 
A-HH~0~~ 

lOp Jlil 
nou 

Mt:.RG( 5.11, REG, INTO '~tn77l 
E.-" A.::dH~AYhl\" 

eCA ,el E' 
eCA ,r.LE, IHi" 
I'<U 01 

E_0, .1.:\17771 

eCA, CL.E, SlA 
r:CA,CLE,SZA,RSS 
1-\..1 131 CCA,CLE,S7A OJ.l CC6,CI I:.,SI.a.,RSS 

F 1\ !LE n 
cC'.CLE,INA ~"1 
r:C' ,ClE, 1t ..... ,flSS t:-1 
"'U ~1 CC ... ,r.I..E,INA O~ CCA.,C\.E:.,I .... p-.RSS 

F.6 11 ~ D 
(.C.6,CU=:,IN,A.,Sn. F-l 
loll P.l eC,/oo,CLJ::,JrU,Sl.!. FAILE[l 
CCA,CLE,INA,51.~,RS'i E ... 1 
CC',CLf,3Lto,RS& fll0 
toll IH FI'LlIf(1'"1 CCA,CLE,lt..I6.,SZA,RSS IF 

F-j, CCA,C'LF,SLA,QSS IF E·' 
CCJ.,CL!::,SLA 
eeA, CLE, 'iL"', sZA, wss 
"Ll el CCA,rLE,SLA.,Sl6,R'lS QP eCA,CLE, 

5 .. 35 



Listing 
Alter-Skip Instruction Test 

PAGE 0B20 *1115 HP 20400AL PAijE. UtCl22 .. , HP 20400AL 

0026- SLA Flo ILED iJ14e I'.IJt>4J lIfJ2'''' 1 -LI , 1 CCA,Cq OR CC.t.,I':CE,RSS FAILED 
0021 03513 003S12 tC,t.,CU:,SLA,SIA , -. 0141 dJM4 "1iI3102 r..(.p, (,CF, J.IA ~·1 

0028 23'SlA e1l35!5 CCA,CLE,8LA,INA,RSS E-l 0142 ilJ64~ 0il131i:l3 CCJ,CCf,Sl,6,RSS 
0029 03~H5 102Pl0 1 "LT "I FAILUREI CCA,CLE,SLa,SlA I' ~143 Io:iJr,H 1'<12"1'111 _L I , 1 l,CA,CCf,SlA ". CCt.,CCE,SH ,RSS 
hiJIlI" E-0, OR CCA,CLf,SI A, INA,RSS 0144* F ,U lE D 
Be3l- I' ,-1 "1'::) vJFi41 e031~4 I.CA,l;r~, INA E-l, " .. 0e~~I'lj.1 
"032 03!516 ""3I5U CCJ,CLE,SLA,INA E-I 01·6 ",J., 5~' 1:J0371d., CCA,CCF.I."A,~SS 

""33 "3517 003316 ceA, elE, SU" J NA, SU E-l '11 ,Iii ~J ... !:tl HI2J\~'1J 'L' " C('A,eCE. INA OR CCA,CCE,INA,RSS 
02134 035~0 h12001 _L 1 '1 CCA,ClE.SLA, INA OR CCA,CLE,SU" b141l* r A I L E.D 
0035· PH" SZA FAILED 11149 I:lJrltlc ~~J7i:!6 LC.~, eel:., f r.j, :5lA .A· .... rz~JI~H· 
8036 :13521 003!5l7 ce", ,eLE,SL"", INA,SlA,IlSS E.I 015" 13036503 Hl2iH"1 "LI <I eeA, r.Cf, rNA, Sl A fAILEO 
0031 0J522 1'12001 "LT 01 eCA,eLE,SLA,tNA,SZA,RSI\ FAlLEn k:l151 ItlJ6!:14 0i3J1i1l Lt..,eCF,I!d,S."!"",H:3S 1:.=1, A"IH,CjI-1~17I 

00J8 0JS23 003521 CC~,CLE,:lS .. ,RSS "152 ~J"'5b 0i-1~71 J l,CA ,eeF ,SLA ,RSS E - ~ , hl7ll7l 
"039 2"31524 Hl~"01 HL 1 01 eCA,(":Lf,SS ... ,HSS FllLEV ';l~J ~J1}5t 1 ill i: 0., 1 ;..u 01 F 1\ I LI]~[ I r;C.I,CCF,JP<U,SlA.,RSS " Ih14i1 0:S~215 003'520 CC .. ,ClE"lS", 01 ~4 '" A"'~Hh.lr"'oi'Il CC.A,CI;E,~L.I.,~SS " IHul 03'526 IHIJ!:523 ceA ,eLE ,SSA, SZA, RSS ~155'" A-1,"71 
eC42 £oJ527 U~2~01 "L' 01 CCA,Clf,SSA On CCA,eI.E,SS~,SlA, ~lb!J IJJ"'~7 I,H'J1U! (.l..I, Ct.E,:.L A F..= 1, hl"717 
0~4I3_ RbS FAlLED tl157 013060 ~HIJ/13 ceA ,eCf. ~L.I. JZ,\, /(5') 

13044 i!J!53W! ""'35~2 CCJ,CLE,~SA.SlA E-l tlH,b il ~1o~ t :~.!"i>1 >LI " \ol:.A,CCf.!:JL.l OK CCJ,eCt.,'5L",Sl.l, 
0£"45 03~Jl kl0352!5 eCA ,CLE,:'SA., lIlA ,RSS , -I ~15f:01* I<'!'~ F,,1 LED 
DlI40 1:.13"32 11:l2~61 MLI " FAtLlIREI CCA,CLf,~SA,SV\ " 

0161'1 IoiJn62 0~3112 CC.,CCE,!-oLA,SZA 6.111.1/7777 
0ii47* 

E -'" 
eCa,rLE,SSA, I~J.l,~SS I' 

0161 ~J6"J ~03715 r.C .. ,CCE,~LA, I:~~,RS~ t-'l'HJ0 rH',oI 

lI~48* '-I 13162 ~36b.4 10211101 -L' " F A I LI/ .. r I ,:r;~,:ct:.,SU,SlA I' 
-'tfd9 ~J!53J 0i?1J!514 C C ~ , C L = , ~L", I ~JA Eel ~ 163* A=U711n CG~,CCE,"L.,,,O, 
~Eo50 .,3534 ,""3516 Cc.a.,CU.,:tLA, I'JA,~lA E -I 0104'" ,.,5:; IF .A .. t-\ol9;",f,0 
0"51 "3!5J~ U201111 "L 1 f.\l CCA,Clf',SU, INA, OR LeA, CLE, SL", 0165 03n65 003714 .,c,.,eCE,!'ol~.I'·A. 

131.1!52* J""Ij ~ , SZA. FAILED l11bti iIIJ6ti6 ~Zo371b \.-c.,eCE..sL", Ir~~,:H·A 
0l1!53 03536 003!517 Le",CLf,f-LA, rN).,SIA.~SS E-l "167 1Z13~67 li:l2.li;" 1 _L 1 ., I,C",CLF.3L_.J"·" O. C('.6,CCE,SL .... 
11:054 03537 ht291i'11 ML, , 1 CCA,CLE- ,SLA, IN ... ,SV ,~SS FAIU.D 0168'" ]1' .. ol., S lA F A I LED 
i3d5!) kl3540 ""3521 CC .. ,eLF, ,&A,.l,)S 10169 I.1Jb70 0'13711 ":C',L.U:',,"LA, PJ.4.,3tt.t.I.:.S 
00~6 ~3!5.41 1212001 "L 1 '1 CCA,.CLF,SSA,R5S F A I Lro il1/0 tIlJ671 U2~~1 ;"L I "I (.C ... ,I~CF ,~L~, IN', 'l11' ,0')5 FAILt':D 
01i:l57 klJ542 003520 CC~,CL.f',I)SA 0171 03672 1103120 Le~,CCE, ... SA 
0038 iilJ3.43 ''''3523 CC~ ,elF ,SSA, S!A ,H::"~ "172 ",Jt.73 I:1~J721 CC~,CCE-,~~p,I-ISS 

1:1 ici 59 03544 Ib2\!101 'L 1 " CCA,CL.~,SSA OR ceA,CLE,SSA,SlA, 101173 ,.i,Hl71! 10~001 "LI '1 L.C.Ir,CCF,SS4 '" cc~,Cr.t,SSA,J.(SS 

bri 6 tit * \<ISS FA' l.E D 01741· FAIL£[r 
0~61 'iJJ54~ 0~3322 l,ClI,LLE.,!,&.a,SZA f..~ " 1/0 ~J"'75 IH13122 (.C~ ,(Cr::. ~S" ,5l.l 
01.162 03046 ~"3525 r.CIl,CLE,:tSIo,I .... ,~SS E-l 0176 1:1.5.,7f- 1I(1372J 1..1;", Cl.F.:, ... S., ::ll.l, H'JS 
0~63 "J!i4l7 10;i!~01 rlL i " fAILU~Et CCA,Cll:,SSiI,SZA 1 F 0177 iJJe77 IJ;::JV 1 "L1 0, d";A,Cr.F,5~~,St.A 0" CCA,CCE,S~,II, 

t1'.164· E:..~, CC.,elF,S:;", Tfo!~,RSS I' 017d* ~l =. R'3S F~ 1 l':. !. 
"065* '-I 1il179 16J/rH: -,0J7:ii:4 I..C" ,C~E, ... S'" t~~A 

1ZI~66 0J5'50 e0J~24 "CA,I.LE • ..iS~,INA E-l 0180 133701 EJ03725 r,C~ ,('('E, ~S" Ir~J, f.I~~ 

0067 03551 003!)26 ec.Ir ,CLF, ~S .. , IN.' ,SI"'- E-l ~181 IiIJ7Q12 U2~01 HLI n tCA,(.cr,SJA..INA ,J' er:A,CCE.,SSA, 
0e6& 03552 1 a21~01 "LT , 1 CCA,Ct.F,S5A,I N.l OR CCA, elE. 5SA, 0182* INA , ~l S 5 UIIlt' 
0~69* INA,SZA fAILED "'18J ~J7"3 '2103720 r..C" ,LCE,.:.SJ, 'N'" ,SZA 
~07d "35~3 0"3~27 CC,t"CLl.SS';', llll .. ,SH,RSS E·l 1)184 'dJ704 "'21101 i'lL i <l (,CA,l.CF.S~A, I ", .... ,SiA F,o, lL E /J 

"kl71 1:13'554 1~2001 "L 1 at l.CA, elE, SSA, INA. SV, C!SS FA tLEO e1Bb '213705 e~J127 ceil ,CCE.,:.S.l, I 'JA,:;! ~.f-<~S 
0072 035!5S o 1:1 2 Ii" 1 .::IEl,hSS IH66 I3J7156 102il"1 'Li 01 (,C~,( r~ ,55A, It'A,SlA.~SS F.l I LE 0 
01i173 I6J556 U!2~01 'LI El • NOT-1 11187 i637~7 0"2~41 oE1,FtSS 
0074 .,,j~57 1:!0~0PJI2I wO' 0188 031Ul U20~1 "LI "I l Nor-I 
0~1!:)"''''*'''- cet., eHE P11J~.;LI:. ~le9 eJ711 1::1:1'1l~"0 -OF 
0P17o .,J~60 1025v11 CC p, ,",I;. L I' "I LOAU S., REG. I NlO .'.-12177777 ~ 1 ;10*"'''' ** 55A,5LA MLlDlJL E. 
i1~77 kl ~"5 61 "'il2 IHI4 IN. A-1I~\ol~0" El191 ~3712 h125~ 1 5S,ILE. L l' '1 LOAD sw. F. EG. U~T(, A~r'l717n 

0k:178 ";3562 102411:1 "I' OJ MI:.t<GE :::'rI. PEG. r NTO A-te0000 ill CJ2 "371~ "d20"4 , N' A-H''(),il9l~1 

01ii79 IdJ565 01:12,a~4 , N' t·l, A_e~H'e0B e193 ~Jllt 1024e 1 '" 01 MERGE sw, ftE G. I ~IT Ll A-177777 
(!~61l1 0J5b4 t103h00 Cej,eME f.-(!, "--117777 0!!.r.:! 1d,s7Ui 002GIl 04 11'0 E.-1, Ar"'~ll~'H1 

EIt:181 tiJb6b I:l~J6i11 CCA,CMf ,,,s~ E '"1, A·171777 tll95 ~J11t> I!ll2"'3~ SS .. ,SLA 
'1082 ijJ5~6 102.21£ll 'L 1 .1 F"llURFI CC"',CME IF E·£! , CC.l, 111190 illJ717 1"'2~21 "Ll " ~SA, <;1_, FA ruo 

PAGE "1"321 '.b HP 20400AL PAGE 1116.2J '.b HP 20400AL 

IU~83· c,.,t,RSS I' ~-1 e 191 '.1372'-' 0"'2~Jl ~S~,SL.A,"SS 

0~64 03567 0£'!Jbe2 c.:C .. ,CME,5ZA E-. 0196 "'J721 IH;12032 S5 .. ,5L.~,'c>lA 
0k18S 0357e 003603 CCA,CMf,SH,RSS E-l It 199 03722 1020111 1 >L I " 5S", SU, RSS OR 'S.A,5! II-,SZA 
0",&6 0J571 102~01 "Ll <l FA ILUi'(Et CC1,CME,SZA I' E-. ~2Iih}" F" ILE L 
1Il\087· CCA,CME,SlA,RSS IF E-l 0201 ",J723 002033 bS.I,SLA"SZA,RSS 
e086 03-;72 011J361!14 CC",CMf,IN.l E·l, ,h00Aev,~ ~?02 16J124 1J1621134 SS",SL., INA l=l, A-0IHH~0t 

0089 0J1573 0d3605 CCj,CI'lE,INA,RSS E-l ~21013 0J72~ 1,!J2~~ 1 'Ll " F II" LU"'f I SSI.,SlA,SZA,RSS I' 
01190 '()3")74 U2~01 HL 1 "I CCA,C'1E, I": ... OR CCA,CME,INA,RSS 11l20h A,.-I;ll\1JIH'l; SS1,SLA, I~A I' 
0.,91'" fAILED 0205 \::.IJ/2fJ 16"e:~35 ::.:,jt,SLj,I.IJA,~'35 A-0'HH'~2 
16092 0J57b 0kl3607 CCA,C,'1E,IN.A,SZ"'-,RbS E-l, A-1!0ep~0 ~2111'J ~31z7 0oa'h136 ~$~,SL.,IIII~,Sl~ ."'''IJ~.4wl3 

0~9J ~3!576 003b(!6 ec .. ,l.ME,If~A,~ZA E-l il.:!07 ,,31.30 I132\hll "Ll , 1 r A I LUro:E I 35J,SLA.INA,r.:SS I' 
0094 0J577 h!21!>0l "Ll "I t,..C .. ,eME, INA r sz., RSS oR CC ... ,CHE, 0208* /I.-:Iv,IH1J2J ss",SU,IN",SZ.l 
0il9!)* !,H,SH F A I L ED ~209* , F A=IQ~HHH'lJ 

~il96 1d36iHl 003610 cC" ,CI'I£, SL" ,a. t:l2U d37J1 0"21:131 ::.SA,:;LA, INA,.:.IA.I-/~& A-~~~~~~4 

0091 03601 e03611 CC",Cr1f,SLA,RSS E-l 0211 IM7.52 hJ201:l1 -LI '1 :;3A" SlA, I ,'U, SZ.A, RSS FA ILED 
0098 03602 102'dtll "L 1 , 1 FAlll,REI CCA,CME,SLA, IF E·0, 0212 llJ73J 00U70 S!:..i,SSA,'"'LA ~"l , 4_00iJ'_~04 

e:~99* CLA,CI"E,5l",RSS " E-l 0213 \1J734 1~~0~ 1 "Ll "I 5t.2,'55A,SLA fA I Lf. 0 
0100 03603 003612 CC",CME,SL,6,SZA E-' 0:214 Uo37J5 0"2.171 5I:.i,SSA,.")L.I"IS5 
0101 ~J6~.4 003613 CC" ,LHE, SLA, SZ.A, R::"S E-l ~215 ~Jl,S6 1"2.:1~ 1 'LI n SE.l,SH,5U,RSS FA ILED 
0102 III·J60!5 10201!11 "L' 01 FAILUREI CCA,CME,SLA,SZA IF WI;! 1 b ~J7J7 0\:!2~12 ~£i ,!:ISA, :~LA, jlA 

0103* E- t~, eCA, CMf, Su., 52 A" RSS IF "~l I ~37 4~ 102~""1 "LI ZI SEZ,S5A.,SU,SlA FAILED 
l:He4* E-l tl:i:18 !dJ741 0132.,73 ~E.t ,SSA ,t-oL.I ,SZ 6 ,~f:S 
0105 0JtH,6 003614 CCj,CHE,gl.A,na E-l 1d219 0J742 1,,<!:IJ01 "L 1 >l Sf Z ,Sc-.A,SLA, SlA ,FlSS FAILED 
0106 03607 00361 ~ r..Cj,C~F,8L,a" l'Hr,RSS E -I ~:i!2~ I;::J743 01t!2074 ~E:.l ,S5A,"lA, I '\I A E -1, A"(~001~05 

0107 163610 U2~~1 HLl , 1 CCA,C."'F,S .. A, tNA OR eCA,eME,SLA, 0221 "')744 liJ2tte 1 'L 1 , 1 SEZ,S3A,SLA.lN"l. F a I L€ D 
0108- 1 N", RS& FAJLED ~.i22 ..JJ74~ 00207tt f: E 1 ,5 S .. ,.:oL A, f "I II, R f: ~ F-l, ""-,,e:0~06 

aU9 ",s611 003616 CCA,t.t1E,SU',INA,SH E-l O,23 IIlJ14b 102U'H "L T Z 1 ~t.l, SSJ, SL '. jf'.J ,RS!'; 

"111!1 03612 11<12iHH "LI 01 CC' A, CME ,SLA, INA, Sl.l FAILED ~224 0J747 01il2J/t, ::, t. 1 , S ';I., ., t • .A , I ~ 1I,::Ii A t.r:l, .l-eI!J01'107 
0111 03613 0~J617 (.C.Ir ,eME, !'ILA, p.I.A, SH, RSS E-l O,25 1631':>1'1 I1J2.101 'L' ';,1 :::'El,"'SA,Sl.A"I"I.l,SZA F"'-ILED 
0112 03fi 14 1020~ 1 "L 1 01 CCA,C,",f,SLA,INA,SlA,RSS FAILED ia:2U .. ~.J7!.Jl i1J02,P7 t.t..t, 5-SA, ·,LA, I 'JA, 5Z 4 ,h"S 1:.-1, A .. ~"OlPlI~ 
0113 d3fi1!S 0003620 tC"' ,LI";E,;:oS.A E-. 0227 I:)Jl~~ I1d21,o}~1 'LI " .:.E.i. 53A,bLA, PU, 5V, ~SS F A I LE D 
0114 IIlJ616 003621 1..:l.",CrlF,l:oS.',RSS E-l 0226 1113753 0~21Ji! eLc ,~5b. , ... l,l. E-~, A=£'l0Q!P.10 
0115 03!!l11 102001 "L 1 01 fAILUREI CC.A,CME,SS.l IF E_el, "229 t1J15t 111l2~01 _LI , I CLI:.,S';a"SU F A I Lf 0 
0116* CCA.,C!'4E,SS"',RSS IF E-l 0&!30 I;1J7=>~ 0162tJl CU·, 53,., ~l", I\SS 
0117 03&20 00J622 CC.',CHE,SSA,SZA E-. ~2J 1 "'JIM 0".2IJ2 (,Lr,SS.I"SLA,SlA 
0116 031521 003623 CC", eHE ,:is,,, SlA, RSS E-l 0232 .:1,'7')7 Itd4!0,", 1 HL' , 1 cu ,S:?A,5U,RSS OR CLE,SSA,SL.l, 
0119 163622 102001 "LT 01 F"ILU~Er CCA,CME,SSA,SZA IF ~.l3J'" S[ A Fa.!lI:.D 
0120* E_!', eCA ,CHE, SSA, SZA, RSS IF \J~34 0J7h0 01l21JJ elf ,S5"" :-.L.t., ')? A,R5S 
0U!1* E-l lI235 ",;S7e.1 lJ.lklki 1 -ll n L.lE,S'H,SLA,SlA,RSb FAilED 
£1122 031523 12103624 CC .. ,eME,SSA, t"lA E-I 0236 0.\7tJ2 012121"4 cu,SS .. ,~L.6,I'\IA E"V" A"I1IolO':!1' 1 t 
0123 .,J624 i"HJ362'5 CCA,CMF,~SA, I~A,RSS E-l 0237 1/l371;; U20k11 MLl >1 CLE,S3t,SI. A, P~A f.A I LED 
0124 03625 1020131 "LT '1 CCA,eME,SSA, INA OR CCA,CME,SSA., "238 \OJ7b': 00.?13b c.U. ,S3A,!-IL.A, I~IA,R~S E"'-i!, A"'11I00IH2 
0125'" nU,RSS FAILED 02J9 0,j765 01:12136 GU ,~S~,~L.6, INA,SZA E·~, A_00~~13 

0126 ~Jfi.i!6 '2103626 eCA ,CME,:iSA, IN.l,SlA E-I "2.4111 "'3766 1 1'1 UHI 1 "L I " r ... J LlJiiE I eLf, S5.A, SU, IN.A ,fiSS I' 
0127 133627 102001 "LI "I CCA,CI'IE,SSA, HIA,SZA FA 'LED 0:t!41 '" A"'!II~ei" 121 eLF,SS.,~LLA,INA, 

"126 ~3630 I"30J627 CC .. ,CME,SS.,Ip..lj,SZ.6.RSS E·l 0242'" SZA 1F A .. ~~01lJ0J :'J 
0129 ~3631 1i!2001 ML 1 OJ eCA, eMf, 5S" I IN.l, SZA, RSIIFA ILED 0243 £lJ767 ~02lJ7 CLt: ,SS~. "LA, I rrA,:jlA ,RSS 1:.=\0), ."'~A0~14 

01J0 0J632 £102041 SEl,RSS 0244 03770 la2~Hjl _L 1 '1 CL€,"3A,SL",INA,Slll..RSS FAILED 
0131 03633 1020£!1 ·LT , 1 E NO r"l 024~ I/lJ771 10.!5k11 I..J.:. '1 LOAD SO, itl:.G. It lO "017777 
0132 Cl3b34 1300000 NOF 02.46 0)7/2 0~2~04 , .. 4 .. , ~I~ '·,H' 

°133 .... *· ... • CeA, CCE HODuLE 0247 0J773 0020~4 , N. A,. l. ~~1.11'11 

i:l134 "'Jt53~ 102MJi CCAE LIA OJ LOAD S., REG. HHO A-p77777 i:l248 03774 002",051 55j ,SU,.c.!)S 
0135 03636 0i:l20~4 , N. A-1000,,0 0249 0J77'5 lla2~Hll .L1 "I !:I!-o~,SU,RSS F .ltLE.P 
tJ136 ~J637 10241r! 1 " l' ot HERGE sw, RE.G. INTO A·177777 kl2!)0 ~3776 002d41,! Hi 
UJ7 ~J"'4e 0"2~e4 IN' E-l, '-'HIB000 i:l2bl ~377" l1r!2ld01 'U " t rWT-0 
~136 .,36041 00J7B0 CC" ,eCE E-l, A.-177177 02~2 "'4"..,0 00~a00 I\lJr 

~H39 IIIJ6"2 0r4J7et CC.',CCE,"S5 Q25J: .. "' .... '" Cr--E., SS~, SL.~ t"Ul,Ut..E. ** "'''' .. 

5-36 
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0254 iU~~1 1025"1 
ii255 M4~'112 0021'10' 
i256 ~4U03 hl2401 
9257 1IH1i!.1l' ~02iHI4 

U.!58 ~4I.:i:I~ &1&2231 
"2~9 ((,;4~~& ~"'22J0 

"2f1d ~4~1d7 lkI2~~1 
il261· 
0lfl2 04"'10 IH,..!2JJ 
IrSl6J ;'4,q I "1I122J2 
a?64 IrSUI2 10211101 
"'26~· 
£1260 0'UJ 11022J5 
iJ267 U4;i14 it0lC!J4 
1i12b6 iI'O 15 1".!~01 
0~b9· 
0.!71CJ 1'<141.16 1t0C!2,s6 
ill 21 1 "4~17 102'H'1 
0112 04'12a "'022,s, 
a,aJ U4~21 U.i!I1~1 
0274 1::14,'22 ~k'l2531 
0275 ..:14012:'1 002J30 
0.00 1l4\'~4 1"~M'l 
111271· 
16276 ~4/,12f) 0~II!,sJ2 

"~19 d4~J2f:. U];Ht"l 
14.i::80 ~'t127 Ilril2.,.s3 
1II.!61 IU"'.U. U..::1401 
~12d2 il4oJ31 0023J4 
1&1"::63 ~4~J2 h12'6tol 
i'l2b4 "'4~J,s 0~23J~ 
02&5 "4"JIll I:HJ..!JJb 
02Se. id4JJ5 U2liJUI 
0281· 
d268· 
16(69 04aJ6 0023'" 
0291d 164937 I a2'c1" I 
a291 ~4i440 11112941 
-a 2'Jl 2 1&14041 U.HHI t 
~2"'3 1114":'42 lih'1I11iU10 

HP 20400AL 

I'IE&SL LU IH LOAD SW. HEG. I"lTO h'/J71771 
INA A.-U,,,,~,,g 

~t.t 01 "'ERAE SW. REG. IP-ITO 1.-177717 
IN'- Elll, .... ",,,,,\'1,,1.1 
CME,SS ... ,:.LA,',C;S t.", 
eM. ,SS","'L,I E_t 
I-oLl t1 FAIlI1~F.:1 CME.,S'HI,SLh~SS IF 

E_~l, C1'IE',SSl,St. .. IF E-l 
I..Mt ,S.dA,,"LA.,SlA,H:'3S EII~ 

I..hi.,Ss..,~L",SlA E.l 
"Ll ~t F,t.ILllt([1 CME,So; ... ,SLA,Sl.A,RSS IF 

E·.1, CME,SSA,SLA,S/A IF E-l 
~r1f,&~ .. ,'Lj,I"",H:S& E..e, "'''.hHHlIfll 
C.'1i,&SA.,OlIL ... "r';A LIII, ~"I!Hldih1'" 
*"LI "1 fAILllwE'1 C"'f,&~j,&U,ItIl ... ,RSS IF 

EII\j, C.lf ,;i;"',~L.a, I"''' iF E.l 
CMF,SS .. ,lL"'I'~I.,~l.tA '''~' 6111HmiH'13 
I-LI 11 C"'E,~~A,&LA., r,H,.SlA FAILED 
~"'it,~"5A,~L',1·JL,~.l6,.~qS j;'.I, "."UIII9'e4 
.. L1 2'1 l.:'H:,,.s~A,OlILA,I"lA.'JlA,~SS FAILED 
I..Ct, S~A,OlIL" , ... 0:;:;' t.-I 
CC~,SS",:'LA 1::.1, A .. ~I11""kl4 
*"LI Ii"I &l!c.,S ...... ,SLA,R:i& or;: CCE,SSA,&LA 

r AltFn 
1.. ... r.,~S ... ,:.LA,Sl.A 
"LI ttl CCE,SC;A,SLA,SZA FAILED 
ttL ,S:iA,oIL",.i:!., Jt~S 
*,,1..1 01 CCE.,SSA,SLA,SH,ItSS FAILED 
L:Ct,SS",:.t.,t.,I\l1., E..t, A-,,1(I010105 
"LI U CCE.,S:;",SLA, IN .. FAILED 
Ct~,SH,oILA, p .... ,R~:) AII.I~IH!e6 

":C~, 5SA, .:iLA, I N,a, HA A-0.3~UHiH'I1 

I'Ll "'I tA!I..UIiEI CCE,SSA,SLA,INA,RSS IF 
A •• I;,iHhlbJ CCE,SSA,SLA, IN", 
~H IF A·gB0~"'7 

C~I:,b~A,:.L.,lfa,Sl ... ,RSS A.1!1lI0\l1~, E.I 
,.Ll U C.CE,SSA,SLA,INA,SZA,QSS FAILED 
&El,tiSS 
toLT U E. NtJT"l 
.OP 

11'2'-'4 ••••• ClA,SSA,SLA I'OuuLE ...... 
~Z95 94043 102ei01 CL~5L LJ,6 el LOAD S .... kEG. INTO .... 'd77717 
to2'9c "4.,44 11102a144 IN_ .... UHHHHl 
~297 ,UIlA5 h124"J "'U 01 MERGE !HI. REG. INTO ".1777717 
0298 1114046 0112,,\l:i4 1 N' E-I, h00~000 
Ilil99 id41t47 1",25"1 LIA U "-~77771 
tl31U <640<;0 'H1243101 CL",SSA,~L" f-l, ,h"00P1ee 
kl3U !64i1l51 102£1i11 '-'LI U CLA,SSA,5LA FAILED 
fl3i:1:i! \64852 01112431 LLA,S.iA,SLA,FlSS 
!6.seJ 04i35J ''''~432 ..:u, SSA ,~LA, SZA 
~J04 04"54 lld2Wkll .-.Ll U CLA,SSA,SLA,RSS OR CLA,SSA,SLA, 
~.s0b" Sll F.\ILEJI 
03it6 Vl40~~ 11102433 ":L", 55', SL,l, su., FlSS .A.000e~f6 
8,,07 ~U\:J5C 0115.243", ~L.,SSA,SLA, I"A AII9i:'J0~"1 
"'J0d ~4~1!57 10lkl01 "'LI 01 FAILlJilEI CLA,SS',SLA,SZA,RSS IF 
IIIJ09. ....~~"0I1HH CLA, SSA,SU., INA IF 
IIIJU* ,l.thlIHlnl 

'1:1311 04~6e 002',s5 
klJ12 "&!4Afll "".!436 
1i131J 040611! 102901 
ilJ14· 
t;315 041!163 002437 
IdJltI 04"64 1£I2~1/I' 
0J1I ~4nr!i!s 11102"~ 
0"18 11141.66 1021rl01 
eJI9 1114~67 002471 
0J2"&! 1114\170 U2liUII 
IOJ..!1 ",4\'71 01152412 
0322 1114972 102"01 
£1.523 e:4~1J "'02473 
1.1324 1&4))74 U2211Z11 
~325 "4'U5 ~0..!474 
£rJ2e. e4:'76 102~'H 
1i.327 ",4J17 002,475 
klJi-cl 2141 ~11 1\:l..!0\31 
~,H9 04101 :"':i!416 
1i133~ "41"2 10?~01 
r.l3Jl 1d41~3 d0211lil 
OJ3..! Illata" Ildola"1 
"333· 
"134 ~411115 0111~!5JII 
I:IJ36 .1J41",6 1020'1 
0J,sb 0"107 01112531 
0337 04110 "021532 
~"38 IUlll lk129kll 
0339-
0.34111 04112 002b.3i3 
"341 1i!14113 0"2:334 
9342 id4114 1021.iU 
0J4;)_ 
-a344 041115 0iJ2~J5 
03415 1114116 0'U!!I36 
0346 04111 102ldfIH 
OJ47-
0.148 04120 111021537 
"J49 04121 H12~1II1 
0351· 
0351 04122 002040 
"352 04123 U2~01 
"3~3 94\24 U25211 
03~4 04125 00:i!rlB4 
e3b~ 0412b U2411l1 
11135b ~41.27 0Y2.t04 
"J~7 .641.10 tla2b31 
0JflB i:'J41Jl 0U2630 
0.'59 1i:141J2 li:'J2~"'1 
0360· 
0Jb I 1IJ41 33 ~"26"',3 
tt3b2 1c14134 0f12632 
0J63 a41.3b 1020" 1 
kl3b'· 
O"6~* 
0Je.fJ 0"'IJ6 002b3~ 
".167 S4lJ1 0~l6J4 

tL",5Sl,bL~, INA,R~S 
CL,I,SS ... ,&LA,I"IA,51A 

HP 20400AL 

toLl 111 CLA,f>SI.,&lA,IN .. ,RSS OR CLA,SSA, 
SL",IhI",SZA FAlLEn 

LL",SSA,",LA, ItIA,SlA,RS5 
I"LI V1 CLA,SSA,SliI"INA,SZA,RSS FAILED 
CL",Sll,!l.SA,SLA 
"LI iiH CLA,Sf1,&1;oA,SL.A FAILED 
CL,II, Sc.Z, .:I'SA, tJLA, RS& 
1"L' 01 CLA,&El,&SA,SLA,RSS nILEO 
CL_, SEl, SSA, SL"" SU 
"U ill ClA,SEZ,SSA,SLA,SU, FAILED 
I.L,l, 5EZ, :!lSI., SLA, SlA,RSS 
kll 01 CLA,SEZ,SS.A,5LA,Sl,l,RSS FAILED 
CL ... ,-SEZ,sS",SL", I~" 
,.Lr U ClA,SEZ,SH,SLA, IN" 
CL,t., SF.Z, :.5A, '3LA, I ~A ,R~S 
toLl 101, C.LA,S~Z,SS",SlA,tN,I,RSS FAILED 
fLA,5EZ, ISA,~l ... ,l::.A,SlA 
"&.1 [It 1';LA,SEI,5SA,SlA, r""A,SZA FAILED 
Gl~, SEI, toS", ~LA, IN'" ,SlA, RSS 
tiLl ';:1 CLA,'1EI,SSA,SLA,IN",SIA,RSS 

FA ILED 
CL,l,CLf,~SA,SLA !:..0,A.~PI'H!1J0 

"'1..1 01 CLA,CLr::,o;;SA,SLA 
CLA, CLE, iSA ,SLA, RSS 
l.L" ,CLf, liSA ,~LA, ~ZA 
"'Ll ill CLA,CLF,SS,l,SlA,RSS oR CLA,CLE, 

SS",SLA,SlA FAILEP 
GL",CU.,~S,l,5L.,SH,PSS A-210090e
I..L",C.U,&S.,SL,",INA .... 00~1:101 
1'11..1 01 CLA,CLF',SS .. ,Sl,&,SH,RSS IF .... 11J 

ClA,CLf ,SSA,SLA., 1"1" IF ... ·11190001 
LL", CLE, liSA ,SLA, IfII.1, ,,5S 
r.L', CLE, &S' ,SLA, I It", 5ZA 
toLl IH (.lA,CLf,5SA,&LA,INA,RS5 OR CL~, 

CLE,SS',5LA,tNA,SZA FAILED 
LL", CLE, :.SA,SLA, ... " r ~ZA, f.l5S 
rtLl 01 CLA,CI.~,SSA,SLA"lIjj,SlA,RSS 

f AlLEO 
HI 
"'Ll 01 E tlOT-~ 

LI,A al l.IJAD S~. REIi. IhTO "'·~77777 

IN" A-UVJ0,,121 
"'1'" U MEHGf SW. REG. 11otO "·117777 
IN' E-l, A.IIl"'~9iH1 
LL",CME,bSA,SL.,RSS E.g! 
CL',l.Mf,loShSLA E-l 
i'lL 1 ()1 FA1LU';EI CLA,CI'4E,SSA,SlA,fU5 IF 

£-'1, CU.,CME,SS""SU, IF E·I 
C.LA,C/IIF,.,S,l,SL",Sz",RSS £_1/1 
CL,oI ,e!'lF ,:'SA,SLA,Si'A E.l 
I'Ll 01 fAILUttFI CLA,CI1E,SSA,SLA,SlA,RS 

IF e--fll CLA,ChE,SSA,SLA,SZA 
IF £-1 

CL.l,CI1E,~S,l,$L .. ,UU,RSS E.it 
C.L ... ,CrtE,.,.S ... ,I::L ... ,I~A E-l 

~J66 041411 1I&I2"'~1 
0JblJ· 
I:JJi''''-
111371 ",41H 002636 
0372 04142 102~1:J1 
9J73 ~4143 iIl1IS2l137 
"374 tl414A 192"1111 
~J75-

~J7e. 04145 01112P141 
111,]77 041'6 U201111 
0373 04141 (110/!73PJ 
0379 04 \ fI~ 1II!201111 
"'U& "41~1 0027"1 
kl361 11141'52 0027J.! 
i.3U2 041!5J HI(l001 
0J8,)-
l:j.,S4 041~4 111",,7"3 
IIIJti~ "4155 14r1:i!73.s 
IiIJa6 1!i415b 102'HH 
tlJb7-
IIIJ88-
II'J69 04Ui7 elil2135 
QlJ91i1 041MI 0~2736 
e391 .64161 U20i:'J1 
0392· 
0.193 0416:2 IHI2737 
0.194 04163 102091 
0395" 
111001 04164 00211141 
~B"2 tI,4165 U21!01 
0003 164166 ""'3500 
I1H1aJ4 ,,4107 111031330 
IhH.5 111411e 102001 
~1d~6 04111 ~03'131 
001/17 b4112 U20e.t 
0~il3 04173 1J0J"'}2 
ilIII09 041/4 102111'1:11 
0\JJ0 IUI7~ 003J"3 
tUBl 1Il417f I1d21d~1 
'0",12 ..,4177 IIJdJI1I,s4 
0W11J ",42"111 U2Q~1 
"11114 042Bl lIIe31.i35 
"" 1:' 04262 0""036 
iHI16 04:?03 102301 
011:117'" 
0k.18-
0019 04204 00J037 
0t120 1114295 U12id01 
0~21 04206 00301; 
011122 u4).07 102~01 

tf02J 11142U 00"071 
1"'124 0111'!11 1022101 
0"2::' 04212 "'"3072 
(J0,2b 04213 11112001 
~U27 lit4?1' 1:"113073 
0028 04215 U~0el 
il~29 04216 16"3074 

P.AOl 0027 #06 

003111 04217 102001 
U0Jl 1114220 011130'5 
e03:i! 04221 0163076 
U~3J 1114?22 102.t~1 

""J4· _"'3f). 
Btj36 164223 00JIII77 
~0J7 04224 102001 
0038-
~~J9 04225 1110313111 
~1440 04226 11:i12001 
0~41 04227 01113131 
111\:142 ~4i'3f1 111120", 
"~43 04231 e031J2 
01it44 04232 102001 
"11145 042J3 0031.5,3 
0~46 04234 U2l191 
~tl]47 04235 11103134 
111:1148 ..,4236 11II21111i11 
01d49 04137 01113135 
fiI"'~'" 042,40 "OJ 1"'6 
0111bl 04241 102001 
1i:10~2'" 
ilh'~.h 

~~54 U4242 ta0"137 
."'15b 04::!43 102'4li!11 
0"56. 
Btlb7 "4244 0"2040 
ilr,458 kl424~ h].i!00 I 
0od~Y 1:14246 1025"1 
"u6~ 04201.1 00201114 
kj!&61 111425111 11324101 
",,6,(, ,,4?:51 01i!201rl4 
tlkt6,s b4'252 0t1311!31 
""'b4 "'4253 U216~ 1 
0065 04254 0032;'" 
1&tl366 .,425S U21Htl 
0~67 042!56 13.3233 
£1068 \:101257' 11.]291111 
er.;b9 1d426B a03232 
U.ll7rJ ~4?bt l!IJ201H 
';'tJ" 1 t'42f\2 B~J23"j 

iH172 04263 U20f1J 
11013 042~4 I:J.&'IJ.a34 
0074 042",5 "~3:?Jb 
1111'115 164266 lid..!kl01 
0~76· 

'ftiJ77 ~4267 fd032,s7 
III II:l 78 04210 U2001 
01679· 
"'~'80 04271 0132041 
0f1l81 ..,4272 1112011 
0~&" 1/14273 111033J1 
01/ldJ .. 4274 U~001 
1&11.104 "'421:'1 011133JI1I 
~"'85 04276 102001 
IIllJ66 0 un ~0J.s':'J 

Listing 
Alter-Skip Instruction Test 

HP 20400AL 

"LT til F'ILUHEI Ct-A,Cf1E,SS.a,SLA,INA, 
RSS IF E·JlII CLA,CME,5SA,SLA, 
,~ ... IF 1:,.1 

CL~,CHF,bS",&L .. ,tN",SZA E." 
.-.U 1111 CLA,CfIIE,SSA,SLA,INA,SlA, FAILED 
CL.,CtotE,SSA,&l",l a,c;z ... ,Hr~s E.' 
"'Ll 1.":1 C:LA,r.:~E',SSA,SLA,I"'A,SZA,RSS 

F'-'ILEtI 
&El,kS!:! 
toLl 01 ~ NuT •• 
CL .. ,CCE,bSA,SLA £_. 
"'Ll it CLA,CCE,SSA,SLA FAILED 
eLI, ceE, bSA ,SLA, RSS 
I.L~, CCE,SSA, SLA, Sl ... 
toLl U ClA,CCF,SSA,SLA,RSS o~ ClA,ceE, 

SS6,SLA,SIA FAlLEn 
CL .. ,c.CE,as.,SI...A,SZA,RSS ,,-00011100 
cl .. , CCE, .:I'bA, S:"A, INA .... 00UAI 
roLl ii:1 FAILUREI CLA,CCE,SSA,SLA,SZA 

RSS IF -'.0"00~A' CLI ,CCE • 
SS"',SLA,lf.rA If A-r,1II111001 

l.L", ceE, bS,l ,SLA, 1 NA, RS& 
Cl,l , I.CE, SSA ,&LA, tt'l A., !)ZA 
toLl 21 CLA,CCE,SSA,SLA,INA,RSS OR ClA, 

CcF ,SSA,SLA, INA,SZA. FAlLED 
Cl. ,CCE, .,SA ,SLA, INA, SlA, RSS 
"L1 U CLA,CCE,SS,a.,Sl.A,INA,SZA,RSS 

FAILED 
SE:i!,kSS 
+'Ill 01 E ,..,OT-l 
CC .. ,CLE E .. ", .... 171777 
C~" ,SSA,:.L,l A.~~.1~IlIt1 

r+l1 H CMA,S.SA,HA FAILED 
r"U,SSA,&LA,t(>;S "-117177 
H I eo I CI1A,SSA,SLA,FlSS FAILED 
CM .. ,S.S,I,"lL.A,SlA. A-00~fl0~ 

"'Lt 171 CMA,SSA,SLA,SlA F.HLED 
el1" , SSA, ~L,l, sz., R~S ".177717 
~LJ n Ct1A,SSA,SL.A,SlA,RSS FAILED 
IoM"SS,l,bL.,lf'A "-P0~"01 
hLT ~1 Ct'lA,!JSA,SlA, INA FAILED 
CMA,&S",dLA,tUA,rto;S ..... l77717 
C'U, SS ... , SLA, INA,SLA A.Q~00'" 1 
kLJ 01 h\lLuHEI CMA,SS",SLA,INA,RSS IF 

A-I17717, Ct4",S5',SU" U,A,Sz,t.. 
if ,h0Ud"11I1 

c.H.,SS,I,~LA,ltlA,Sl .. ,RS~ A.177771 
"'Ll "1 L~A,SSA,SL.l,INA,SZA,Rsa FAlLED 
l.rt., SEZ, :':»A, &L'" .... "'~erH':0 
kLI 01 Cl'IA,Sfl,SSA,SL..A FAILE'D 
r:1'1.,SI:.Z,~SA,Sl',,,&S A~ln777 
"Ll 01 CI1A,5E.Z,SSA,SI.A,kSS 
LI'U,SE:.Z,!l.SA,SlA,SIA ... ~m"0a0m 
1001.1 U Ct'lA,SFZ,SS ... ,SLA,SZA FAlLED 
CI1~ ,SEZ,b5,1. ,SL' ,SU ,RS5 A-I77777 
till lei CI1,."SfI,SSA,SLA,SZA,RSS FAILED 
Lf'I', HZ, 55A, HI, INA .... P-IUIU';! 

HP 20400AL 

"ll eJ CI1A,SE"Z,SSA,SLA,I"fA FAlLED 
el1_, SEZ,~S,l, Sl", IN6 ,~S.S ".117777 
CJ1,/1,SEZ,~S .. ,SLA,IP-I.,SZA A-011111H!01 
I1L1 01 FAILU"E' CHA,SEl,SSA,SLA,.fol,l, 

SlA IF •• IHl0frlIHI Ctt .. ,SEZ, 
SS",SL"',lfoI,I.,RSS fF 1.-177177 

1.."'., SEZ ,SS ... SL,", I N", ~H, RSS A"J 17111 
I'ILl U CI'1A,3Ez,'3SA.,SLA,It.A,Sll,RSS 

FAILED 
CtU,CLE,dSA,SLA t.0I~, A.1iI00",1II0 
'-'LT U CMA,CLF,SSA,SLA FAILED 
CI'\,1,CLF,~S"',SU"R5C; ... 117117 
",U In tt1A,C.LF,SSA,SLA,RSS FAILED 
CI1"CLE,~SA,bl.l,:)ll A .. P00AU0 
I-olr e'1 CMA,f;LhS~A,~LA,SZA 
(.I'U ,LLE, ~SA, SL,/I ,~o ,R5S '.177777 
tll Itt C.MA,CLF,55A,SL ... ,SV,FlSS FAlLED 
C.""P,CLc:,bS,l,~I.A,I:-'\ "IIC1ll!llH~0t 
",LT 11.1 C"' ... ,CLE',Sh ... ,SI..,l,INA F."LED 
LI'U, ClE, .:oSA, &L", 1,..1,M C;c.l A.= 117717 
ell .. ,CL( ,;iSA,SLA, H:A,SLA .... I!IB(Hhl\ 
"'LT 01 FAILU"EI CMArI~L£,SSI.,SLAr1N", 

SlA IF A-~l/Ii!I~01, CHA,CLE, 
SS,/I,&U" INA,~SS IF .·171177 

Cril ,el..£, {,SA, SL,6, Hit, 3l1.. RSS ,1,"171711 
"'ll01 CMA,C1F,SSA.,SLA,IN.6,SZ",RSS 

&:'"4 I I.E II 
SEt 
"'Ll rtl ~ NOT-fill 
LI.II "1 LOAD SW. KEG. IntTO h077777 
IN,/o A"llhWlZltl 
"1_ III I MERGe: OJ". IH:.G. 1~10 "'''171771 
IN. E.-I, "',="0~lhlA 
1.r1 ... ,CrlE,bS,6,SL',"ISS [.0, AII117777 
""I..f ';1 r.MA,CI"E',SSA,JL",~SS FAIlH 
CI'1A,CI1E,SS"',SLA E.l, "·V'~0i!l0P. 

'-'IT it LI1A,CMf',SSA,SU.. FAILED 
LM .. ,(:ME',:'SA,~L.A,bl"'PSS £""', t,.)77777 
toLl et (:1'1,1.,C"'E,SS'!',SLA.!:tO,HSS F"1LE.D 
CtI~.CI'1E,IIIS.l.,SLA,S!A fool, A"'~\ol"~01/J 

",Lt 11'1 C"'I..CtIE,SS .. ,~L ... ,&IA, F.t.JLED 
CM,Ii,ttlF',.,S~,·'l.A,lr,4.,,,SS [.1, 4"Qleill170JJ 
IooLi ~I (''''A,l·'E,C;''A,~LA,IN.,RSS FAILED 
C.~,l,C"'E,,,SA'~JL.,t"'A. E.I, .Ii""~HHHHf 
CI1,1,CI'IF',~SA,~L.)"Jt ~,c;.o FOIl, A.000","0 
,..LI U c. ... A,C~E",SS ... ,SLA,rNA 0" CMA,CME. 

')Sl,SU,ItU,SZA FAILED 
C"'A,CME,b~A,SLA,HI,,~ZA,RSS E-l, A-",,,AIHHJ 
"'L T 01 C~A,G"lE,SSA,SLA, t~A,SZ",RSS 

!='A ILED 
::oEi! ,"55 
IoL I et f:. NCT.t 
1.. ... ,1,CCE,&S,l,SL.II,tfS~ l-., A-177771 
r+ll '" r;I1A,CCE,SS ... ,SLA,RSS F41LED 
LMA ,eCE ,,\oSSA, SUI. A-fl0Pfl00 
POLl ~l CI1A,CCE,c.lS .. ,SlA, FAILED 
C"'jI,rCE''''SA,SLA,SlA.~PSS "'''177717 
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Listing 
Alter-Skip Ir.struction Test 

...... Gl "'028 ••• 
1ll1a1)7 04joar 10o!Q101 
"~88 1l4JI'11 ~i213J.,)2 

~lt~1J 1014 ~1'I2 1I/Ii!i1}01 
0W49.:1 !643~IJ 01113335 
2-1/191 "4)",4 U2.'01 
"~IJ~ 1ct4Jfd~ 011J33~4 
0,,9J \J4Jklfo i?:LJJ336 
i".I!Jy4 \f4H':7 1~2io!1tI1 

iJ"9!:1· 
9 u9b 1il4J10 0liJJ3J7 
t'I~91 ~4,lt 1 10:t:rtlVlI 
0096-
Qj.,.~1J ~4312 b02~'1 
~UiJ 104313 1011i!01 
~If.ll ~4Jl' lI?lo!~lIIl 

"t"'Z d4H"' ~~2C'10. 

ltiu3 U4, l~ 1024W11 
01~' k)4J17 0tl:i!I·hh 
'ltl""!!! iJ4,'o!I& 1:10Jd3~ 
01liJb '" 4 ~.i! 1 0~"'431 
"1~1 JQ4' ~:? 1"';.?"\~1 
0Ulf)lll 

tll"'J !t'I43J. 3 f.,.,,3d.,)'" 
1611i!1 IdA .. 124 i6",.,)4,s;, 
~111 ~4P5 hl~I'I~1 

"'till.-
~11J ~4J2b 00J4:a. 
¥l1!4 1.14327 1J16,j4J:; 
"'11~ ~ 4 , ~~" 1\]2",..:11 

"lib" 
~111 \:14 'J1 0~J4J6 
!tillS u4j '? t02i11l11 
tOtllj 1114.',13 "tiI.)4J7 
01211:1 04l."U "'JIit~l 
!tI I.! 1 Cl4JJ~ AldJ41., 
~, I :i!2 ~4,JJfo. \:W.,)4/1 
r1J2,s 1j4131 Hl.!Lilltl 
16124-
l t:.l~ 1t!4J41' t03412 
'tl12b tJi .. Ul i"0J41J 
1"1121 1J4 BJ l\'l~ ,h'! 
~l oI!b· 

"'lJ.'" 'a414J ~,~,\ 4" 4 
~lJ0 "'4JoU \111l,sdlb 
\(\131 34ld5 1""""101 
i'132· 
~ 133 "4.H() "'33'76 
tll,s4 01141 I Of1\"H'I 1 
~, 13:0- \!>4!i, ,.'J417 

" 13" >.'4,1';'1 U"i~(J1 

"lU1J/· 
~ I~' '3 u 4 ·b2 ~H.lo!""41 
WllJ'J 'll4 i:lJ ~ t'?'6rJi 
"l,h 1/1',\ '11 oJol3J.,3~ 

~I':I O,IL,=, 0~ j.),s 1 
~14~ ,,4':tt h'2'~~1 

"14;'. 

"144 "'4,"'7 l1\)3r.3). 
'J14b 1:'43~V ~03!JJ3 

III, lib "''' \61 1~2A\"I1 ., ~.7. 
'1148 1li43t')2 U~J5~4 
¥I!41) l14 \"'3 ~I/IJ:O-.)5 

01~~ "4~",4 l":?'l~l 
~Ibl· 

tll!)i! ~4 S6!> 0~3~36 

tllbJ ~4!f)6 10~t'~l 

01~.G "'~!~7 ~1J3~.H 
illb5 1d417~ U201JVlJ 
~lb6· 

01~7 "'4371 tt:l021-141 
'"'l~a ",4 '72 l~ct,!l~1 

~1&9 k1H73 IZIi'oJISJ0 
"lblll ~4H4 tHl 0) 0.3 I 
kilo! ~H !1!.> 1~2<'1ftl 

01b2· 
01bJ-
..,1f.Io1 ~437F It1k1\bJ2 
tlib~ ('4377 ~"J~3J 
WI!H "'4"~P ItJ,~tI!l 
ot1 ~7_ 
~1~& ",44;.,1 eeJib3. 
~lto9 ~'4"2 0U,sbJi5 
kl1/0 ~44'~3 IIt!.!:~Hlt 

"171'" 
"'112 id44tH 'Je.sb~6 

~J7J dUWlt- 102"'01 
0174 111"","'6 ""JI}J7 
-'lib ,,44V7 t1J2.-1~1 

;..!Ilb-
~111 1i144111l e02041 
~118 1:14411 102"'01 
UN "4412 0trlJ7J0 
"'hi! "'4413 ~0J731 
¥lUI "4..1141 t~2011!1 
e18c!· 
"'UJ 04tle 0li3132 
t'llb' 04416 ~1I!~7,s3 

"'U!) 164417 lod2.tll'lt 
"lob'" 
tl181 164420 IHJ;)73. 
t'180 134421 ":II37Jb 
01t19 0'oS?' 102\101 
t'll'l10-
t1191 044lJ 011:13736 
t'lUll IU42' IIIIJ.001 
01",,3 0442~ 00J737 
"1",4 "44:i!:6 1021301 
e19~· 

01",6 1641427 (j(42Q'1I~ 

\:J191 "4431i' .h1201141 
91"l3 11t4." 1"2911:1 
1i!1199 !6U S? 1 I/: <: bill I 
02rtod "4 4.s~ 0~2t.:0. 
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HP 20400AL 

hL I 01 &1'IA.,CCf, 55" ,SLA, SZ", :?SS FA IL.ED 
eM" LeE', :.5.6, St ... , SZA A""'0;UH'P 
hLT et {,"'A ,CC'f, 5SA,51.'&, SZA FA lLED 
etl" ,Lee '~S'" !;L.j, INA, ~SS ... ·e0~91(0 
.L1 'I eM", ere, 55"'. SLA, 11'.", "55 FA fL.ED 
LM .. ,CCj:,~SA,bL', JI.'" A"'~0"1,H''''' 
l.~'" CCF ,55", SL", It •• ,lUA A Dt;J 0:,lt1 eo 0 
.L 1 01 o:."'A,CCr: ,:i~",bL"', 1t.:,A OH CMA, CLE, 

S:lj,SL",INA,3lA FUlED 
C.M .. , L.CE, ""SA, ~L.l, I' ... , SZA, "'S~ ,I.-PlVilr'I101I>t 
.L1 " Po ... " ,tCE, SS', SLA, I"'A, 52A, R5S 

FA ILE.D 
H.i,ASb 
hLl 01 l NUT"1 
LI. "I LOAIi ;w. ~r.G. I"'Tr .... 077777 
IN' A=I"'{iII~,,~ 

"10 • I ",e.~G~ 'w. FO'I:.G. It.:TU 10."177177 
IN. l-t, A .. a~~lf 010 
CC",SSA,"LA 
'C"S!;',~LA,RIj!J 
hU d CC.,oI"S!:oA,SLA,RSS CR CCA.,SSA,SLA 

f- '-II fD 
LC.I,SSA, .. LA,&LA 
LC'" Sb", ~L.A, Sl", f./SS 
.LI " CeA,SSA,SlA,SLA ON CCA,SS",bLA, 

SH,RSS F'ILI=.:V 
Le.,SSA,:oLA, INA 
toC .. ,.,SA., •• LA, I~J,o, I\'IS 
.L 1 " LCA,~SI.,SL"l"~ O. CCA.SSl,SLJ, 

Itl$. ,PSS FAlLED 
Le.. ,SS,6 ,:-.LI.lhJ,o. f:!lA 
'L T ,-, LC', SSA, 3LA, I fII.A, Sl.A fAILED 
LC., S5A, ~LA, I /J"', JZA, R~S 
.L1 " rr ... , C:S4, SI..A, I , ... ~, SZA, P~S 
c.C .. ,S~I..,.~b.e.,o)LA 
"'C .. ,~t:l, ~SA,5L .. ,R&'5 
hLJ <I eCA, SE I, ~SA, SLA, R5S 0" CCA,bEl, 

S',A,SL' F AILEu 
LC..I,5t.Z'''~A,51. ... ,SlA 
1..C,,,,SEl,!)!t.a,Sl A,SZA,RSS 
_L1 01 CC .. , 5£"7, b"A, SlA, 51'" OR CCA, St.Z, 

S~ •• ,;L.o,:'i./Io,k~S 
I C .. ,~E".t:, .. "~A,bL"', INA 
LC,",;,~Z, l=:."SL~,ltH,,~SS 

-L I 01 CC' ,S~Z,SSA, Sl.o" INA OH CCA,SEZ,SSA. 
!oL"', INA ,RSS F" ILEr 

l.C .. ,5E2 ,:"SA, &LI., I" 4 ~1Z .. 
• L1 'I CCt, Sc.Z,C;:U ,SL .... IN' ,SZA FAIU.J) 
CC.6~SE.2.IIo~L ,51.1, p.. .. ~,Sl.,1JC;~ 
-L 1 " ~r", ~fZ, 55.01., SL.l, I"' •• ~H., qss 

~ .. :u.fJ 
~U,Fi~q 

,..Lj <I l .(.11=, 
l.e.",CU.,:oS',,)LA 
l.l.. .. ,CLI:, :05", SL", RSS 
hL 1 il ~C~,CLE,SSA,SLA OR CC',6, CLE, SSA, 

~u., I)SS FAlLFD 

HP 20400AL 

CCJI., ClE, .... 51., SlA, blA 
((;j, eLr ..... !i', SU .• SU, ~SS 
pI,. 1 e"J CC_,eLE,55 ... ,SlA.SZ" ("IR CC ... ,CLE, 

o;o;',5lA,'i",~SS F"AIU.D 
I.C",c.U, ... SA,!,L',INA 
ee. ,elE, :.as.A ,~L"', 1\1, ,~&S 
"1..' II CC"',r..I..E,S~ ... ,SL"INA oR CC.o,CLE, 

S ..... ,!)L./,II'O,~SC; ~AILE[, 

C.C.,t:Lh'i3.,SL",)t-u,SiA E..I 
tLi lid c.CA,r,l.f,SSl,SLA,INA SZA FAIL.tO 
tL",C.t..~,~::''',SL.\.I~I:''''Z .. ,R''S E-I 
toLl lei CLA,c'L.E,SSA,SLA,INA.SlA,RSS 

f"A ILE(j 

"U '" 1 t "'01'"1 
lCp,CHr,~"''',&L. E'IIQI 
LL'.(./'If,&S,6,:'L_,RSS c"l 
toLl ill rAllur,EI CC',CHE,SS",SlA IF 

[w,l, CCA,C"'E,SSI.,SU,RSS IF 
! '1 

t.C.I,CI1F,IIoS,A,SL",Sla E-e 
CC"C~1F,:oS"dL .. ,:ill,~SS E.-1 
!-oLT it F"ILIJ~rl CCA,CME,SSA,&U,SlA IF 

t=ll1 rC,6,C .... I.,SSA,SL,6,SZ.6,RS5 IF" Eat 
l.C",C!1f,SSb,'U",lJ'fA. £"1 
l.t,o,C:t'!r..,&SA,SLA.I"A.J./~5 fOIl 
""LT Id CC .... ('"r'F,3S .. ,SL. ... ,JN/I. fiR CCA,CI'IE. 

~S" • .)L,Ir1~",.i&~ FlILE.D 
l.C .. ,LI1E,'.5 .. ,SL .. ,1'oJ".~lA f.t 
"LI n J CA,tr"E,SSl.SU,I"",5lA FAILt.D 
[CA,C'1t,:-'S",S'.A,1NA,SlA,R'i~ E-1 
""LI Ii'1 C':;A,C"'F,bSA,~L4., J~",l3lA,Fl:SS 

F ~ lLEU 
SEl,lIb!" 
,.L 1 fit r.OT~, 
CCI.tC.F,~S",SLA t..t 
LC~ ,tCf, ""SA ,SL" ,RSS 
""L1 i1 CC.',Cl,.E,SS",SLA OR eC,6,CCE',SS;,SL,6, 

PISS FA ILED 
LC" ,LeE", ,,:H. SlA, 52A 
CoCA ,('CE, 55 ... , toLA, SZA, FlSS 
,.,LI i1 CC .... CCE,SS',SU"H" nR tCA,CLE., 

!;~~,.,U,,5H,~SS FAILED 
t..c .. ,CCt,~S"',SL.A, I iliA 
lot. .. ,CI;[, ,,5", SL", I ~.,. f;S5 
*"1I U CCA,CCF,SS",SLA, H.jA OiO: CC.6.CI.E., 

:;SA,C;lA, IN",~SS FAILt.&f.I 
CC" ,totE, :05.1... bL', I~' A, CoiA 
,...LI ~1 CCA,rLf",SSA,SL.t,I" .. ~,5.l.Io F"ILt.D 
t.CA,Cr:,::,~s ... ,s' A, h'A,Sl&.~<;S f"l 
"'L! U (c ... rrF,SSA,5L,.t~A,SLA,to(SS 

bt.oI! ,,.;is 
i'lLloi!l1 
l 1.1 ~1 
It ... 

F .. lLEI) 

E. ,",or-I 
LOAJ b". I<EG "PH A·P7!777 
A.1 01 01 Nt0 

,,"Gt 

1Il:i!"'1 
1I!2"2 
0203 
"'2~. 
"2l-'15 
f11206 
1Il20J7 
eJ,H:i 
i;2~,Y 

~J.l~" 
i!?11 
111212 
0a!lJ 
0114· 
021b. 
"21b 
021/ 
0:?16 
"~19 
~.i!t!u 

~J21 
~J~'? 

,122J 
~a!24 

~jl2~ 

1ol~2b 

io,nl 
r12~6 

"'l2~ 
\-1..!3~ 

1lt!,]1 
1rl232 
k'2.).) 
.t2~4 

v..t:3~ 
1t2~b 

~2JJ 

~I~ Jib 
QJ.c::JIJ 
16241"6 
r.,?dl" 
kl24..! 
1.!2"J 
024.t 
024!1 
~246 

'1.!47 
0240 
~2'9-
0c:b"· 
'}~51 
"2~2 
~.!5J 

U..::::'4 
".c::~b 
1tIi!!>lo 
1o!2b1 

tI~5d" 
""2~9 
02Ml 
t'c61 
t:2oa! 
0.ioJ 
~2to4 

tl4!b5 
112tob
tI.i:tl1-
0 L b8 
02b9 
~H~· 
~I C' 7 1 
.:272-
V.27,5 
eU4 
'lJ~/':o 
t,~l" 

... ~77 
t2]8 
iJ~/'I 

i!"<8b 
~2bl 

od21:12 
'(12&.5 
".184-
0',,6:'· 

"'"do 
0i!87 
~J.88 

1'1289 
~29~ 

Ql291'" 
"-'2':1~· 
1C21J3 
~2'94 

l!~9't1 

~29t1 

02Q7 
fdi!YS
'4';'19 
ullOtI 
It i01 
~,s~~ 

163",5 
0304 
031d~ 
i",s~t) 

\i,s1d7 
~Jil6b 

111.55"9 
011", 
~Jl1 

klJl :? 
tI.)IJ 
~,)14 

~h13" ••• 
"'443' 102401 
1Il443e, 002f111U 
"4436 01:t2141 
.,4AJ7 HJ2()tI1 
IUU'~ 0.d2U0 
~44U lId,hUtl 
1il4.tt'2 flltl214J 
.,)1144~ liH';LI14? 
idA 4'" 111~fJl1Il 

1i:!44411ii ~'iJi!' 145 
k1440iD It.IkI<'14. 
kl4U1 hl?I~1I11 

1'0'4,4":111- 00114(0 
ftI.44~1 1IcS2n~1 
04.4~2 0~2147 
114H,,3 1~2111kl1 

'" :1454 IlU2150 
10!44~~ U21l101 
ItIU .. H· iV,:i!lb4 
~ :1,"'7 111~ •• 1t' 1 
0Hoi; EI\I':l152 
(144(il 1~~1J~1 
04<11)2 ~1d215"'S 
1.0140103 lI1Jb~01 
1l~."'.I' 1/)1(12151 
k1441')~ l"i~~l 
~"'I Sob ~~III!I~:' 

104 4 07 U21J1.42 
rJUH kl~21~b 
",64/1 IIII.(OIrlI 
1iJ44n 0E121~1 
"'4,47;.\ Hll"'"1 
~40d 0~21bPl 
~447!:J 1162Jt101 
164476 ~02161 
1014477 0IIl21bt:! 
~'51dP. 1~2/j!t'l1 

u4"Hll 1ll1i:!2\6,s 
164'51.12 UlJ.011:11 
IJ 411j Itt ~~ 0111216. 
1d'!J04 HI~!t'I01 "4 ~~t'i ~1iI2165 
"45~6 ~~21t:o 

"' ... Sid 7 11112091 

(d41)U 1II1!21f:7 
lI"'bll 111l2",e1 
04')12 eltl2110 
U451J 11/1'~\"!1 
1;l4~14 0~2t71 
~u5Ho 01-12112 
u4~16 Hlel/llt1 

.. '41S17 9~;::17.! 
A452': l!oIlil!01 
t14'i).t 00211. 
04'522 10'=1"'11 
~4t1..!;.\ Jl.,~217'" 
b,411:24 ~,'1217u 

~4'J'!!' tAl.lllt 

1lI4'>26 i;od4!l17 
U45c7 lY!2Akll 

1{i4'5J" IId:i'5tol 
~4~11 ",'4Ii0l0, 
'H'5J;;> l'~:?.401 
~4 i..iJ vh12..l!t'l4 
C'",>;J,II 1l~2~41 

"'4"5 UUl!;l 
1'14!:J It- ~'P' <"('4111 
kl4'i31 1'd2.t~1 
'lI4~4W1 t'V'22112 
1:14'>111 10d~Qll 

"'4~4; e~a4..5 

odJ'i43 "'1IJ224b 
1:'145,," I t1 £ .~'" 1 

a4'l-S,b ~102..::'4 
'U'}4(. ltl:2~1t1 

04~4i QI"22'6 
1II'5~.z tI!l2?', 
1Il4~~1 10c!~"1 

kl4t152 "r"i:.!2~0 
04553 1 "'2't'10 I 
1I14'J..J41 ~,*,22bl 

"u~.,!'o ~tl22!)2 
IIl:1.,!'of> ht'rJldl 

!t'I4"i:51 0102~!>J 

k:o&!i(oV' 1"'2~~1 

0~"itl i:a'J':2!'4 
H'i1J2 U:'2.H'1 
~4!:)I:"J fI,z:l2!)b 

II! 1~"'4 1.1..::l'" I 
~4'>!::!"1 0~2.1:!)tI 

i/l.o,r-o 1\12~H't 

~4"67 0'b2.c::!:o7 
~4:t1£ \~~tH'l 

1d4!"J/l i.f,22f11 
,,4e.tn Hl.!l1odl 
W4'l73 h'J.26e 
~J4~].t U?t'lf'li 
!rl.G .. 7t. FitD22bJ 
..:4.,/foo U • .ct~b1 

HP 20400AL 

-I> .1 MEAGF so. f;f.G. INTU .·..,7777 
IN' E-t, hlo!l7liU1f1r. 
5Et,CLE,joojS$ e.-e, h00~0"e 
-LI 'I SEZ,rLE,~';S FAILED 
51:., ,elf e-11I, , .. n~~"'~D 
_L1 '1 &EZ,tLE j: 'ILED 
E.E",CLF,::'!A,"S~ t.-", A·0~e{ill1b0 
lOt.t ,LLF , .. ,1.1. E"~, AcPl0111"(40 
"L I ,-, l:IE,CLE,SZA,~SS o. H1,CLE,Sz,t, 

FA II En 
b~l,CLf,lt~A,RC;S t .1'1, ,.,,"'"PlIll01 
bU,CLf.,d~A E~M, .l·.h1"'lh12 
.LT <I FAlLu~EI SEl,CLE,IN"RSS JF 

, •• '",(1'1011; St.l,CLE, It. A IF 
A_'1A"0.12 

SEl,CLF,PU.,SZA F.·~, "G:;~1001l13 
_L I .. Hl,CLE,JIIIJ.,;),zA 1= AILEI' 
tEl ,CI.F, IN",~l.,RSS £IIV, .... ~~0t;'1"'4 
.L r .1 Sl.Z,CLF,IN",StI,t<ss F"'ILED 
:I r I, l.L.E, ,~t. A ~ al", ..... M,!"'(H'14 
.L1 '1 bEZ.CLf.,SU FA ILED 
"~l,CLF,:.l', 1*'''' 1;"'1", A·"~0P1'Hi 
.L I fl bl:l,ClF,.,L.t,lt-IA FAILED 
l:!U,LL.f,~LA,:;l' f .• "" , ... (.Itl.a~"5 
_L, 01 bEZ,CLF,~LA,bZA FA IlF'D 
/:E . .!! ,l.L.E, lloLA, 00, I'.S'l E"n, '·~i1"p(1l5 
.L I 'I 5I:Z,tLF,.::Il.A,SI .. ,HSS FAILED 
E-t.t,C.L.f,:-'L,6,~SS f"rJ, 4""W~hllil5 
_L, .1 btZ,rl.F.,SU,R:"J5 FAiUD 
oFA ,C.LF. Cool.,6, I,J6 ,i{'.S ~w0, ..... \10"11106-
pt: .1 ;)~ 1,r.LE,bLA, INA.RSS FAilED 
.EU ,ClE,"LA, I O-JA,50 f_"" "_Pl"~(II07 
_L I 'I S ... l,CLF,SlA,If-jA,SlA FAILED 
t-l:.t,I. .. E, ..... A,Pl.c.,S/A,R'i~ E-fl, , .. "ItIllOlU 
.L1 <l &fZ,C~f ,SLA, INA,SZA,~SS FA ILED 
bi:.l ,Li,.F ,:.S' E-kl, A • .r. foI tt"lol 
_L1 '1 &fZ,I~LE,5bA FAILED 
~l£ ,t.U, as,." LISS f.-0, A.-0091'110 
SE.t,~Lf ,: .. &,11,5/' E-A, ".liHH!PI H' 
_L1 i-, SI:.Z,CLr.,55A,rlS5 ON SFI, ClE, 58A, 

S1A F ~ IlED 
5E.!! ,,,,LE, ,iSA, SO, HSS e·l6, A·00"PlI~ 
.L1 01 SEl,CLI:.,S5A,SlA,kSS r.AILED 
SEl,C .. F,~S",IJ..I.a E-Pl, ... ·~,0P1"'11 
"L' " &fl,CLF,SfiA,II'oA, FA HED 
b\:.L ,l.I.F, b~A, 1 M4, J\SS a-", A .. e01rlA12 
~El,LLf ,:'5\,PI.t,SL' t.-~, ,t.·~00\l'13 
.L1 .. FA ILl'"F I ~E l, CLE, S5.a., n~A. RSS IF 

A.~"IHH:n SFZ, elE, 55'!', 1 Ni.,"l.f, 
IF '=0 ("'1 PI I':; 

H.!! ,C.LF, "SA, PU"SO ,pSt. • -PI, '·0P1,H!14 
hL I _I Sf l ,ClF, S~ .. , I ""A, Sl"', ~5S 
SEl ,CL~ ,:-'S.4,o)LoI. E..", A~~hJPlOI14 
toL 1 .1 &E.Z,CLF',SfJA,SLA rAILED 
~E.!!, I.LF, .,'H,SL", ~IS5 L"IIl, '.U\hl"'14 
SU, CLF.., ... $.6 ,SLA ,SIA E-P, •• p,",,,p 14 
_L I .. bEl,CLF.,:)'H,SLI.,tlSS OR 

HP 20400AL 

3S"SLA.'iLA FAlLEr
!'El,C.LF,~S.A,Sl,",SZ;.,RbS f .. r, .... ~H~\lI~14 

fA IUD 

SEI,CLE, 

"LI PI SEZ,rl..t",SSA,bl ... ,blA,RRS FAilED 
:O\:'l,Clf, .... S.t,SL1,JIIA E.~, A~"f'0U5 

J.LI 1t1 ~fZ,CL.F,~C;A,SL"',ltu fAILED 
l!t..oI!,Cl.f,:.SA'bl4,lr.A,~SS E .. r, A .. g~"~16 
&E£,CLf,:'~A,Sl,l.U,~,SlA E.{II, .... A00P117 
toll Pi "'AI,-UREI :;~l,CLI:,5S ... ,SLA"'U, 

R55 If "-'HHHH6J Sn.,CLf,bSA, 
&l~, INA.blA IF A .. 0"'Hit7 

6El ,CLE,3~,A,')L", 1/.jA,StA,,~3~ F.", A.!!IIIIAe2 
"'it let SEZ,CLf.SS1,SlA,IN.,'IZ.A,RSS 

F"ILE.D 
L J,6 k'1 LOAD ~..,. RE.a. pHO .... H71771 
If.A 4al11,a.'I7" 
"', .. i'1 "'t.!IGl Sri. ~EG. PHO 10.*117711 
IN. 1:. ... 1, ' ... 210M;"''' 
U . .t,LI~r.,,(5S l-." A=:f\~V\9J\:I 

h' _1 tor::I,CJo";",io.3S FAILED 
~t.t:, t.,~r l-" ' .. fI"'i~.HH'l 
,.L1 .n ;,EZ,C,,",E" ~AIU.D 

:11:..1 ,C.J1f ,..:.lA E.'~, ~_"0e~"il 
rll d SE.c:,C;<IF,SlA FAILED 
~~.t,Cr1r,~v·,~c;s f-l, .... II1IiH3A!iJ" 
~tl,CMF..lt'll,kS~ E.-0. '1II~11I0""H 
t"'LT il f"ILl'foE"'l SE.Z,Cl"t,~l.Io,R5S IF 

Ao::",~"n"'0, :"E.l,CMF, ItO ,RSS IF 
A-~ptJlt'l~t 

bE,l,C.HE,INA E:..l, l .. tl0Ith'lD2 

toll I!I Hl,cr" ,JtIA FAILED 
bEoI!,(t1F,If-.,,t.,:,O, E:."A, A-~otl0rJ1(/1J 

Hl,C"'F., ThA,Sl",f(S:-' E.l, ",a~00Q11:'14 

joLl et ,"AlLl/iO-EI HZ,CME.,nu,SZ/l. IF 
ht:'V.~H"'J~, !)El, eMf, I ~A, 52A ,RbS 
It=" A-0"''''~(lI4 

SEI,LrtE,bLA l-r.1, 1ctl"1i"9 ..... .6 
toLl et SEi,C"'F,5lA FAILEIl 
~iZ,C""f..,bL ... ,RSS F-t, A.0tt:1tw0' 
~E.L,C.r1F ,~IL. .. ,dl' E..PJ,A.~H~I!'Q'4 
Hi ~l fA1LUkEi ::>El,eJ1f,SLA,FlSS IF 

~.1, SE1.Cl4fr5LA,~O, IF e-Il 
btl ,CtJF, "L'-,~",IfS~ E.I, "-11190",5114 
t"LI rl Sll,C~tt.,&L.f,5tA,~SS F ... ILES 
::rr.i,C~E,~LA,pu, Loa", .wAU'-,lI0~ 

loLl .. , SEZ,I."F,S'_A,O ... f-'lLfll 
Si;.l,t!"-lr,:-.L'!'.I·",~ ..... S E"I, '\=~eJOI0" 

,..LT V1 5I:Z,r."F,SL ... ,fJ~.t,~5S fAILED 
~~.L,C.1f,"L.6,l" .. ,3L'" 1:."14, , .. ,10~liHI7 
"LI ~1 HZn"""E,=:.l",I~j"StA r:AlLEG 
llol;.l.C;.lf,"L.~rI"t,Sl,'t,-=lC;S E.l, A .. oiHIPlAl~ 
toLi d Sfl,CYF,SLl,lN'.SlA,~SS F"ILt.u 
l:!1:.1,L.1F,:,S.,I,:;S f. .. ~, "'3e~"AI0 

JoL' ... 1 SEl,t...~'F,&SA,W')S FAILQ, 
.... ~l,L"'F, ... SA 1:..1, ,4 .. ~!H'Al~ 

"L'ltt HZ,l:JOIF,Sb,A FAlLEn 
:'~I,C:OOF, .. ~5,A,;7,",IJ:"S tam, ".'''i!lPlUI 
"LT II ~fl,G"'E,o;S ... 'H",RSS FAILED 



PAGE Ih'32 #~6 

0315 04!577 ~02262 
0316 134609 U121:H'!1 
0317 04fll:!1 1302264 
0316 !ll4602 102901 
0319 046~3 1302265 
032" 134604 0i:l22b6 
0321 1346135 1~2001 

0322-
e32J-
11324 1l4fJa6 092267 
0325 1:14607 hl2001 
i:lJ26 ~4610 ~"227'" 
0327 134611 102001 
21328 134612 1302271 
i:lJ29 134613 002272 
i:l3J0 i:l4614 U2D01 
0331-
03J2-
0JJJ 046U5 e~2273 
9334 164616 U2001 
03J5 134617 1602274 
0336 134620 1029131 
0337 04621 002275 
0338 ~4622 D~2276 
0339 04623 1[32001 
"'34"· 
0341 1:14624 121132277 
~342· 
~343 041'.125 1021301 
"'344-
13345 i:l4626 1112501 
e34b "4627 e04!0il4 
0347 046J0 10241:11 
".UB 134631 0.,21:104 
0J49 ~4632 002340 
0J51:! i:l46JJ 002341 
0J51 04534 1 I:! 2111 Il I 
1:1352 0463'5 "02342 
0J53 04636 11ll"'01 
0354 134637 0~2343 
1:l3f)5 04642 11320131 
0356 oJ46.!.1 ~e2344 

0357 ~46.!.2 1:l"'2345 
03f)8 114643 H'2~01 
03~9-

0360-
0361 kl4644 01:!2J46 
0362 04645 1:1"'2;)47 
13363 04646 102001 
0364-
03bS-
13366 134047 ;;02J~0 

0367 046~0 1132001 
03£18 04f;~1 0023~1 

\:l3b9 046S2 102001 
0J70 10)4653 ee23~2 
ll:311 046't14 11112001 

PAGE ~~33 ••• 
i!37;.! i;l4~55 002353 
13373 04656 1~20i:11 

i:!374 04f>57 e023tt4 
il37~ "4660 1~2\Hil 
0376 04MI 002355 
.. 377 "'4662 hJ21!el 
dJ78 1:)4663 01il2J56 
0379 IU664 1!2I0:!~0t 

038111 "466b 0(!2J57 
0381 i)4666 11:l2~~1 

0382 04667 1:102360 
0383 ~4670 Hl2001 
~364 a4571 0£'4!Jo I 
03ij5 '0]4612 U20"1 
0366 04673 002362 
f'387 04674 1~211i~1 
0386 ~467!j U02Jfl3 
t1389 1J4676 102901 
0J90 ~4!177 0~2J64 

e3~1 ~47t\0 102~~ 1 
0392 ~47"'1 1:!~2J65 

0393 ~471!2 1132"01 
0394 04703 002366 
0395 047ij4 lla2iHl1 
0396 0471:1~ "162367 
"3:;17 ~47~6 U201:!1 
11398 "4707 002370 
0399 iIl4710 1!(12~01 

13400 1!l4711 0132371 
e401 134712 1620i1l 
U402 04713 002372 
e 41:1J ~U14 102'Hq 
a4!;)4 04715 1!J~2373 
21400 04716 102001 
e406 1:14717 \:)02:.'174 
04;;1 047 bl Ul2001 
~40S ~47.!J 002375 
04,,9 1114722 11:!211"1 
0410 "'472;3 "132376 
0411 04724 102001 
0412 'J4725 002J7] 
0413 "4726 102001 
0414'" 
0415 "4727 102!501 
0416 "4730 002004 
0417 "4731 102401 
0416 ~47J2 "02004 
0419 04733 002541 
0420 04734 102001 
0421 ~4735 0a2~40 
e422 0"7:'16 1021Hll 
9423 04737 002342 
13424 i!I4740 102001 
0425 04741 12102543 
0426 id4742 01212544 
13427 04743 102001 
1/1428'" 

HP 20400AL 

SE1,CME,:.SA,SZA E-l, A-000~U 
"Ll ~l SEl,CMF.,SSA,SH FAILED 
SE:.1,CI1F.,SSA,l~lA E-C, A-0~HH'll1 
,..Ll ~1 SEZ,CJ..tF,SSA,lNA FA.IlED 
SE1,Ci'tE'~ISA,HU,RSS E-1, A-"0e,,12 
SE2,CHF',Sf.A,I"IA,SLA E-~, A-3~e~13 

Mll e1 FA[LllkFI SE2,CME,SSA,lNA,RSS IF 
A-.7,1'00121 SEZ,CHE,SSA,INA,SH 
IF ,I,-0d0013 

SU,CMF,.:tSA,l"O.,SH,RS6 E-l, A-1l0~\"114 

~Ll i:1 sn,C~E,5SA,JNA,SV..R5S FAILED 
SEl,C!1E,:.SA,SlA E.,0, A-1!'00~14 

"Ll el SEZ,C~F,55A,SU. FAILED 
SEl,CME,!tS.b.,SL.A,RSS E-t, A .. ,100014 
~Ei,ChE,SSA,SL.A.,StA e:."" ,Q,.00IHU4 
t-Ll 01 FAILlIf(Ef SEZ,Ct1E.,~SA,SLA,RSS IF 

E-l, SEZ,CI1E,55A,SlA,SlA IF 
E -, 

SE;,C!1E,ssa,~lA,SZA,RSS E-l, A.,,\HHH4 
I1Ll 121 SEZ,CMF,SSA,SLA,:i7A,RSS FAILED 
SE~,CME,:'SA,SU" IlwA r .. B, A-0lHHl1!S 
I1LT 161 SEl,CME,S5A,SLA,INA FAILED 
SE1,CHE,SSA,SlA, PU,qSS E"I, A-I::H10~16 

8Et,CHE,~SA,SLA, INA,SZA E.,0, A. .. ~.a~~17 
""LT a1 FAILlJtlE: SEZ,Ct1f.,SSA,SlA,l~' 

~ss IF ,l .. ~~r.~1t61 SEZ,CME,SSA, 
SEt,CME,:.SA,SlA,ltJA,SZA,~SS F-1, 

A_J01.Hl2~ 

"LT tll SEt:,Cf1E,5:.iA,SLA,INA,Sl,l,RSS 
FAILED 

ll" '11 LOAD 5101. "EG. iNTO "'-077777 
Ito. A"HHj(HH~ 

loll" 01 MERGE 5". REG. nno A"I77777 
IN" E-l, h~0(1~t:l0 

H.l,CCE E-l, A.dH~~~130 

SEI,t:Cf,"5~ E..l, A,,(J'HHII'I" 
IoL.T ~1 5EZ,CCf OR SEl,CCE,~SS FAILED 
SEi ,CCE,S.LA [:.=1, A_0"'''Pl0VJ 
"Lf et SE2,CCF,SZA FAilED 
S£j:, LeF, ~IA ,><55 E:ol, A.e1"IHH:H~ 
,.LT n SEZ,CCF,SZA,RSS FAILED 
St:l, CCF, INA c,al, A .. iHl00IH 
SE..i,CC[,IN.oI,k'')S Eal, t .. "a00A02 
"\..1 l'l FAILl;f<.EI SE.Z,CCE,INA IF 

A_ii'C'I~HHJIJ SEZ,CCE,INA,HSS IF 
A"VI~IIl:aIJ2 

SEI,CCh ua,SH E"I, A.-0"'.H'I~3 
SEI,t..CF,If',,~,5ZP.,HSS E-l, A"00~()I04 

roll III FAILVkEI SEl.,CCE,lN,a.,SZA [F 
A .. I7.~I1"0,:t3~ SEZ,CCE, I~A,SZArRSS 
If fr,:r.21"00~4 

SE:.I,CCf.,SlA !:.:.1, h:OP'M'l;34 
~Ll ~1 S£Z,CCF,SL" FAIL.ED 
SEI,CCE,:.lA,"'''S E"I, A"'~hHlC'l04 
loll el 5EZ,CGE,5U,R5S fAILEiJ 
SEI,CCE,sU .. ,SZA E-l, A"IH'I"IPl04 
r.LI ~1 SEl,CGF.SLA,SZA F.A1l.ED 

HP 20400AL 

SE i ,CCE, ~LA, :::OZA ,RSS E-1I A-00!211tl04 
'Ll ., SEt:, CCE, 5LA, 5Z .. ,~SS FAILED 
5El,C.CF, .... L .. ,It.!A E-l, A, .. tlJlHH1'05 
'li ., SEZ,CCE,SL,6., tNA FAILED 
SEi,C.CE,,>LA, 1~!A,f(SS E"l, A>::~tHli3~06 

"L I " SEZ,Ct.:F, SLA. htA,KS5 FAILED 
~E.l, ceE, :.\..A, t ttA ,SlA E-l, A-~H;0~07 

I-:L 1 " SU, CCF, SU., INA, SZA FAilED 
St:2 ,(;~E,~U, l"l",SZA,R<;S E'"1, A;z000010 
'L I " SEZ ,eCF:, ~LA, Ita, SZA, PSS 
SEl,CCE,:'SA c-l, A"'~2'00H~ 

'L I " SEl, Cl:E, S5,6., FAt L.ED 
SU ,Ct,;F., SS.I., ~SS E .. l, A-000010 
"Ll " SEZ,CCE,SSA,RSS FA IlED 
St:1 1 C'::E,.iSA,SIA E"'t, Ae0~0010 

'Ll ., SEZ,CCF,5SA,SlA fAILED 
SO, CeE, :,0 SA , SH, ~S!) cs l, .. -0'Hl0t" 
"Ll ., SE.Z,C~f,S5A,5lA,RSS FAILED 
SEt,CCf ,::'SA, IN':' E-l, A"'00~~ll 

'L' " 5t:Z,CCF.,S5A, INA FAilED 
SE.l, ceE, :.SA, IN .. ,ASS E-1, AsfjH!0C'112 
HL I ., &EZ,CCF,SS .... ,INA,RSS Ffr,llED 
SEl ,eeE, ~5A, 1 Nfr" SZA E"l, A-00"'~13 
HLi ., SEZ. CC'F, 55A, IN", SlA F A I LEV 
SEl ,CCE,tlSA, 1 N .. ,SH ,RSS [-I, ,h~U0Q114 

ML 1 ., St.l,CC~ ,SSA, 1 iliA, , SZA, RSS FAILED 
SU,GCE,bSA,tlLA E"1, h0Ba"'14 

""' " SE.Z,C':F,SSA,S1.A FAILED 
SEl,CCE,:'SA,SL.A,RSS E-1, Aa 000U4 
'Ll 0' SEl, CCE, 55A, SlA, R5S FAILED 
SE.i, CCE, 55A, SlA, SZA E-1, Ac001i'U4 
HL 1 0, ~EZ,CCE,SSA,5LA,SZA FAIl.ED 
SO, CCF, sf;A, SLA, 51 A, R'lS E-1, A:0001HH4 
'L 1 ~, SEl, Cr'F., 5SA, SLA, SI.A, R55 FAILED 
SEl ,eCE, SSA, SU" 1'\. E"l, A"0011e15 
'L 1 .. SEZ, CCE ,SSA, Sl.A, J NA FAILED 
St.';', teE ,:,5 ... , SlA, I N.A, RSS E-l, A-0~~~ 16 
'L 1 , 1 SEl,CCE,5SA,5LA,lkA,PSS FAILED 
SU ,eeE ,::ISA, SLA, I NA, 5ZA E-l, A .. ,,0A(H7 
HL 1 ., SEZ, CCE ,5SA, SI.A, J toIA, SZA FA 11.t.D 
bEl, ceE, SSA, SU·, I ro,lo, SlA, RSS Est, ,1."00130213 
'Li "' SEl ,CCF., 5SA, SL.A, I UA, SlA, RSS 

fAILED 
L I' e, LOAD sw. REG. INTI) h077777 
IN. A-101'1(!00 
"I' O! MERGE sW, I<Eu. I""TO A-177771 

'N' E-l, h0l'1~0"0 
CLA,bEZ,CLE,foo5S E:.-0, A"0\tl1l(!0~ 
1'!L1 "I CLA.,5£z,CLE,RSS FAILED 
CL .. ,Sl:.l,CLE E-9, A. 0Nl0N'I 
"Li 0' ClA,SF..Z,CLE FA JlED 
Cl.l.,SEZ,C,LE,SZA f-0, .l·,HHHH!0 
MLl e, CLA,SEZ,CLE,SZA 
CLA, SEl, ClE, S lAo, R5S Ell?!, A"'0001'00 
CL',SEZ,CLF.,I"A E-9, A"0~0"'IH 
'L 1 .. ClA,~Ez,CLE,SZA,RSS FAILED If 

A·~"0000 OR CLA,SEZ,ClE,INA 

1:l429-
.Hi1l1 164744 002J45 
~0'-'2 IH745 1302546 
0'.HlJ 1.l4746 1l'l2001 
I.l(HI4" 
l6uI:H;i ~4747 1:102547 
IHHlb 11147'50 I ~2~£i 1 
~':H!7 'dHfll ~el~b0 
iJ.Jkl6 ~47::>2 loJ2P101 
IhHl9 1.:14753 e.~2551 

~oJ10 ~4754 1::t025b? 
Ih1)11 .l47':)b 1I12\:l~1 

0\d12-
0~IJ 11475b C~12~t.l3 

.J1:)14 .J47':l7 01I132b54 
~01b J47'i~ 1~20i/11 

~01b· 

':H117 1:l4761 ~H:l2';)o5 

01:118 .,47h" 011125::6 
0019 tl47b~ 1\121.101 
~l'20· 
~;'21 l~4764 (t1ll25~7 

11\1.22 \!476!') II12"~1 

0323· 
01124 ~4766 002560 
"'025 .J4767 1~2~01 

oJ~26 04770 002561 
oJ021 04771 002562 
0.J28 './14772 102"'~1 

~029-

oJ~JI1l ~4773 002003 
1:10131 rl477A .J025b4 
00J2 ~4715 1\tl2(.l~1 
0033-
~034-

..Jl135 "'4776 011oi!565 
(W30 04777 ~02566 
'~uJ7 <'I5<1121£) 1132.",11 
0;138· 
Iiltl39 0o~(!jl i:102567 
01J40 1350"'2 1021Hll 
~e41-

"'~142 ~5;1103 00?57" 
~'J43 ~~.~\l4 1.:i2"~1 

0~44 J~Hl0S iJU2571 
'~045 ~';)'~2t' 13(.-'2572 
1Ii'ol4b ~ 5'1"'7 IVlUte 1 
;l~I.tI7 -
",,4S-
1!l~~49 0o~11a 0Q125i'3 
1:100~ 0)::>1111 tl1o;I2!»74 
.M~1 0~"1; 1~~0<'l1 

e052· 
01353_ 
il\"~4 i;lo.:l13 0e2575 
0~~~ ~b1"o14 Ol,l2576 
(le56 051'l1!:1 1~2\Hq 

f'AGt I:lJ~1) .. , 
~057· 
13 ~,5S. 
0\'tt9 0\)016 ItH:!<!~77 

0flfl0-
~~?e; 1 ~'5" 17 11:l20e I 
,Hi62-
e ~,63 \:l5,12~ U',2O~1 

\.'1"'64 il57·21 1:lk?2t'i14 
~"'M:i ~:5(n 1024~1 

13"60 03!':1(i2J Ih'2~~4 
'~L~b7 ~5,A24 i"~ 2 641 
\:lufl6 .l~.J25 10~1:l01 

I.'Hlfl9 O1'5~lb ~£I264\;) 

IhJ713 ~:S'127 luilll:ll 
~.i71 ~S,'3" "1:l2b A2 
d\~ 72 l'l5,.J,} 1 1~~I?J" 1 
~i:l73 ~~c32 0~2b43 

0~74 tl:5"J3 ~02645 
i'l~75 0~~J4 10oi!0i:ll 
t:li/'l76-
dl.77-
iH'78 00~35 0132644 
~1J79 05036 1162001 
1:I~8~ ~5~37 ili02b46 
0081 0:~~40 1:102647 
a~82 ;;Of"41 102Ql~1 

0083-
1:';/84-
\:lea5 1:10(142 110250" 
~1~B6 05043 1112"~1 
rHl87 ~~:U4 "~2651 
0~88 e!:J~145 "'I:! 2652 
\:1089 .1b r,H6 1~0?001 
11\J9\h 
";:'91-
1J1l92 f/!:i~47 011.!6b3 
th:l93 ~5~!':I0 ih12654 
"-'94 05,,'Jb 1 102:"'I:H 
IIH'I 95-
l:I~96· 

ij'.97 ",5Cil52 01l26~5 

OMb '''!J''53 0!b2b56 
0<)99 05!.l !':I 4 102001 
!l10e· 
011:11-
~ 102 e5~55 0~2057 

~U3-
011'4 051il~6 Hl21i101 
0105-
0106 ~;)0!57 1Il02660 
1il107 e:;~00 102~111 
01118 i:j:lVlfd 0026bl 
0109 ~5~62 !d026b2 
~ 110 05'!63 h12 1:1 " 1 
0111· 
0112_ 
~113 0o~64 0025bJ 

Listing 
Alter-Skip Instruction Test 

HP 20400AL 

fA ILED IF A_00e0et 
SE~,CLE, fNA,RSS E-0,A-00e01il1 
C1./I.,SEl,r.U:,iNA,SZA E::r.0, A-900001 
111.1 il'l CU.,SEZ,CLE,INA,RSS OR CLA,SEZ, 

CI.t.,INA.,SZ.A FAILED 
L.L.A,HZ,CLE,INA,!'i7,o1.,11SS f.0, A=1l00CHH 
I1lT IH CLA,SEZ,Gl.~,lNA,So.,RSS FAILED 
C.L',S!:.l,CU·,SLA E"~, 1o-00B0iH~ 

I-oLl "1 ClA,St'l,CLE,SLA FAILf[l 
l.LA,5El,\.Lf'['LA"RS~ ~ ... ~:, A-0~0~a0 

Cl',5E:.Z,l.lF,SLA,Sd. E-0, ""000000 
,.LI 01 CLI.,St:Z,CLE,SLA,WSS Cl~ ClA,Hl, 

CLF.SLA,&ZA F'oILED 
CLI1,5EZ,I:LE,Sl.A,SlA,RSS E.'1, A-0[HHHi0 
l.l.jO,SE.Z,l.lr,~LA,lN.A E .. a, A.i"~~0e0 

"'l.1 III CLA,SEz.ClE,SLA,SZA,RSS OR CLA, 
~t.i,C.LE,SL.I,I"A FAI1.fD 

c.U,StZ,ClE,SLA"IN"',RSS f..IIl, A-00iJ~~1 
l.LA,5t:l,Ct.F,SL.i,INA,SlA E..0, A"''''03001 
Hi el CLA,5f:2,CLE,Sl,6.,lNA,RSS OR ClA, 

Sfl,r.lE,SU.,JNA,SlA FAilED 
LUi ,5E.l,t:L.l, ~lA, INA, '3t;.,RS~ Eo:~, A"IHh3al:ll 
"'ll kll r.U"Sfl,r:LI:.,SL",INA,SlA,RSS 

FA ILED 
GlA,:;c.Z,l.lF,~SA E=It, A"'\tl~0000 
,.,l lei LLA,SEz,Cl.E.,SSA fAllED 
c.l.b.,St:.Z,I.LE.,SSIo.,R'lS F.:.o:A. A"J00~00 

GlM, Sc.l, cU., 5SA, S2 A E-0, A 0:000"160 
roLl 01 CLA.SEl,ClE,5SA,kS5 OR ClA,SEZ, 

CI.E,SSA,SZA FA.tlED 
I.l.6,SE.l":U.,5:,,.A,SZA,RSS E-0, .... ~H'~~~0 
l.ljll,SU',CLE.,3S,o.,II-'A 1::'"0, Ac'l"'0"'fd1 
,..u eo1 FAllU~EI CLA,SEZ,ClE:,SS,Io,51A., 

"55 IF A"0i"~~l'tC' CLA,SEZ, 
CLE,S:3A,INA iF A"'Vle00131 

Cl',5EZ, •. U:.,5SA,INA,RSS [>20, A-00,/Hll'1 
r:l .. ,S!:.l.r.LI:.,S::;,6"ll\~.SlA t><l:J, A>::VI~IH"01 

I-ol! \?II CLA,srZ,CLE,SSA.l~A,RSS o~ CLA, 
Sfl,ClE,5SA,INI'"SZA FAILED 

L:L",St:.Z, ... LI:,SS,6.,I~jA,'5lA,RSU E-", A.00~'H~ 
"'11 "'1 CLA,SEz,CLE,SSA,tNA.SZA,t{SS 

FA ILEO 
ClA, SEZ, elE, S<;A ,su, E-0, A ".,0\Ji1I'il0 
"LT ttl CLA,SEz,ClE,SSA,~LA, FAILED 
ClA,SEZ,':LE,S3A,SU,RSS t. .. 0, A .. ,HHH'o00 
ClAl, Sl::.l, ,.u:, 5SA, SlA, SZA E-~~, A.000000 
,..ll n CLA,SfZ,CLE,SSA,SlA,R55 OR 

CLA, SEZ,CLE, S~A, SLA, SZA, RSS 
F.q LED 

Cl",~EZ,I.Lt,~$.A,;'U.,SlA,RSS E-0, A-o!00.HJ0 
... l',SE:.l, ... U:,S:iol,SLA,lfofA f-0, A .. ~e~lIliH 
rLT ~1 FAILU~EI CU..,SEZ,ClE,SSA,SLA, 

SLA,RS$ IF 10-0"0000, CLA,SEZ, 
ClE,SSA,SLA,INA IF " ... e(300~1 

CLA,St.Z,I..Lf.5S .... ,SLA,I~A,h'SS E .. Itl, A·\HHh~01 

tL.' ,SEZ,I:LF ,SSA,SLA, JNA,SZA Ec~, ,1.:01100001 
... Ll PI lolA,SO,CLr.,SSA,SlA,I"U,RSS OR 

HP 20400AL 

CU, Sl:.l., ClE, 5SA, SL A, INA, SlA 
f.41 t.ED 

ClA, 5E1 , ... LE., SSA. SlA, rt-lA.5lA,RSS (-0 
A""~,"000J 

'L I " LlA, SEl, ClE, SSA, SlA, INA, SlA, RSS 
F A I LED , ,. e, LOAl) Sfj • i?FG. INTO h'lJ77777 

'N> A'"U0c~Pl0 

, I' 0' MERGE sw, REG. INTO A-117777 
IN' E.-I, h0ei'ltl00 
CU,H.2,Ct1F:,f.rSS Ec 0, A"'00~Pl00 

HL 1 " GLA,SEz,CHE,RSS FAILED 
CL.i,H.Z.I!ME E"l, A-0r~~00 

"L I .. CLA,SEZ,CI1E FAILEO 
t:L",St:.Z,CME.,SH Fe"', A-900",00 
HLl 01 ClA,SE.I,CME,SZA F A I lED 
loU, SEl,l.I1F, SH,RSS E"1, ... 0i10IH"~ 
CL", Sid, CHC, 1 NA, RSS E-0, A:r.0'lJ0iHll 1 
MLl " FAJLtJ~EI CLA, SEZ ,CME, SZA, RSS 'F 

A .. I'lPlIllZii1!" , Cl.A,'3EZ,CHE,INA,RSS 
, F A-a01'H'I01 

L.L .. ,f:lt:Z,['Mf.,I~U E-t, A·~0aVt01i1 

'Ll e, Cl.A,SEZ,CME, [/I;A FAILED 
I.LA, SEZ ,L",f , I ~! .... , St A Eo:~' , A .. tt~00iH 
l.L.6 ,~E.l ,.~Kf, II~A, 5ZA ,R5:i 1::-1,A_909001 
MLl " fA IlUi<E' r::lA, SEl, CME, I NA, SZA IF 

E"'~ , CLA ,SEl, CME, SlA, RSS IF ,-, 
Ct.. ... ,SEl, .... ~ll::,&LA E"0, "-OIBHh10 
'L 1 .1 ClA,5£:'Z,CHE.,SlA FAILED 
c:u, ~£1, ,:I~E, SLA, RSS E:ot, A"000P100 
c.u, St.l, eMF, SlA, SZA E-0, A"0021,,00 
'L I " fAILlI'iEI CLA, SEZ ,CME, SL A, R55 IF 

t..l, CLA, SEZ, CMf, SLA, 5ZA IF 
E-i'j 

CL', &El, 1;~E, ~l", SlA, RSS ~·I , A ..... .lIBQlIH1 
CL,o, Sf.Z, CME, SLA, INA E-0, A='HH~0~ 1 
'Li "' ~AIlURfl CLA, SEl ,CHE, SL.A, S lA, 

'55 If E .. " CLA, SfZ, CHE, SI.A, 

I" If E-. 
CU. 51::7 ,CME:., SlA., INA, R5S E-l, A cZlh'H'l!l. 1 
CL~,SEl,I.ME,SLA, INA,SZA E"I1I, Ac 00311101 
HLi "' FAllU~EI ClA,SEZ,CME,SLA, tNA, 

Rs5 IF E-U ClA,SEZ,CI1E,SLA, 
INA,SlA IF E.:oa 

Cl', s~Z. eMF, SlA, I rIA, 5ZA, RSS E-I 
.... 00001211 

'L I "' CLA, sEZ, CMf., SLA., J NA, SZA, R5S 
FA ILED 

CU,SEZ,CHf-.,SSA f-a, A-0210000 
"L 1 " CLA,SEZ,CME,SSA FAILED 
CLPo, 5U, GMt, 59'&', RSS Elll, ""000PHiJ0 
LU, ~EZ, UHf ,SSA, SZA E-0, A_000~HUJ 

rLl " FAILUREI CLA, 5EZ, CMF ,55 A, RSS ,F 
E-l, ClA" SEZ ,CME, SS~, SlA IF E-. 

CUo, SEl, CI1E,SSA, SZA, RSS E-1, A-e00P3121 

5-39 



Listing 
Alter-SlriI' instruction Test 

PAGE 01536 11107 HP 20400AL PAGE IhiJ6 iIIIIc)7 HP 20400AL 

B1l4 B~0&5 002'665 CtA, St.! ,CME, S5A, INA, RS& E-e, "'lIe0080l 0228- HllED 
Blle 1/15966 102011 "L I r1 f AlLUIiE' elA, SEZ,CHF, SSl,SH, 0229 1iI~'213 102501 LI' PI LOAn . '. REG • IN10 A_B71711 
Bl16- ••• IF E-l, CLA,SEZ,CME,SSA, "23~ ,,5:U oll "~20l"4 , .. A"Hl~~q" 

8111* I"",RSS IF EaS 0231 05215 102401 ." 01 I'IERGE .". REG. INTO '·111771 
0118 1!I!5 III 1i7 802664 et', SEl,CI1E, 5S"', 1 HI £-1, .l.,UBmU 0:?32 kl~2lfo 'hl2~04 , .. E.llt, h0'H.'I~00 
BUg "Slale L11121U1 "L I .. CLA,SE.Z,CHE,SSA, INA FAILED 1d~3J 1rl::l217 1i103140 eM.l, 5£1, r.Ll:, E .. ~, A~l"n71 
0120 e5LlJ71 0I!l2666 C.Lj,SEZ,CHE,SSA,lNA,sZA f.-III, "'-1d"0P101 02;)4 tl522f 0031·2 eM .. , SEl, I..LF, SlA E-Ill, A"El001'180 
1i!1121 il5;,n 102001 "L I <I CLA,SEI,CHE.,SSA,INI.,SU FAILED 1d2.s~ 11152'1 1U2001 _L' PI FAILURE' ef'l' A, bEZ, el E IF "-171177 
fJl22 'HI "'7;;' 0026b7 CL,&, SEZ, el1f, SSA, INA, SU,RSS E-I, ,,·UB9U k'J2;)b. C,",A,SEl,ClE,SZA IF '-00aa00 
P.l12;;' 05074 1162001 "LI 01 ClA,SEZ ,C'1E, SSA, INA, SZA, RSS 0237 0522? IH13141 LM.,SEl,CLE,RSS e-"" A-I77777 
U2.· FAILED ~2J8 05223 003144 CM'" ,SC;Z,£.Li', INA E ... 0, A=3~Hta~ I 
012~ 060715 082670 CL.6 , SEZ, el1f, 5SA, SL" [.0, Ad00fJBa ~239 0~224 1020"1 _Ll PI FA ILL/rtfl CI'IA,SE'Z,CLf,RSS IF 
0126 0~07e 102001 "L I 01 eLI., SEI ,CME, aSA, SLA 024i:1· hl7177n CH4,SEZ,CLf,HU IF 
0127 05077 002671 CL',SEZ,CI1F,S<;A,SlA,RSS e-1, A·""9"12II/I e.i!41'" A_Ilt!I1!\hH 

0128 "!5U1" 1JI1l2b72 CL .. ,SEZ,CME,SSA,SlA,SIA E-kl, A-tH10RIiJ9 0242 0522b "03143 t"''', SEI ,(.lE, ~zj, R:3S ~-", 4,"17/776 
0lC!9 "'101 U2001 "L I 01 FAlLU'-:~1 ell. ,SEl, el1E, SSA, SLA, e243 0:)226 102i111i!11 "LI "' CtlA, Stl ,CU, SlA, RSS FAILED 
11;50- "5S, IF E-I, CL"',SE1,CHE, "244 05227 00J145 eH., SEZ,.:LE., I "I'" ,R'i~ E-0, A·e01Uh,2 
01;'11- SSA,SL.A,SZ ... IF E.O e'245 tlb:230 k!0314& eM"" SEl ,t.LE, Iii", Sl" E"'H, '-177776 
0132 05102 fJl.'2673 C.L~ ,HZ, t;HE,&S' ,SlA ,SlA, RSS E-I, Irl i. 6 t'I~VI1 102\]01 _LI • 1 F AI LU~E • CHIo,SE' I, ClE, INA, RS5 IF 
11Il33. A-I,HHllliHle 0247- ,a:'lCHHHI?, CMA,SoEl,CLf,INA, 
11113" "filii" 0G!12674 CL.6,St::Z,CI'1E,SSA,SL" I"" E-kl, A-U0001 "248'" S7' IF ''"''177716 
0135 051'3. 10200. "L I 01 FAiLuREI CLA, SEZ, CI1E, 55"', SL"', 0249 05232 G!l031 d7 CI'U,SEZ,I':LE,fNA,~IA,RSS ~.[l, A=rlel,hI02 
1136'" 5ZA,RS~ IF E-lI CLA,SE1,C"E, 1rl2513 1I:!~2~3 102001 HL I " L!oIA, 5r:7, eLf, H.~, SZI. ,RSS FAILED 
1/1137· SSA" SLA, I ~A IF E-0 0251 05234 tl031'51 CI'I~ , f.EZ, LLf., SLA, RSS E",~l , '-177775 
013& 05105 9S2b7!5 CL~, SEZ ,CI1E,SSA, SLA, I til A , RS5 E-I, 02~2 "S2;'!) 1020"1 "L 1 iI CHA,S;':2,I.LF,SLA,RS~ FAILED 
01:59'" A_0e1/'i0iJl fl263 0:)236 003150 LM",&t:Z,1 LE,SLA t:.~, AI:01t1!1('!1l2 
1140 05106 002b76 elA, SE:.l,CHE, !lSA ,bLA, INA, SZA E-e, 0264 1652,31 1021i'1I111 HL' U C~A,Se:Z,ClE,SL.A FAlLED 
'I1l141- A·IIIP1"1i!l01 0255 0~241i'1 003152 c"," ,SEZ, I.LE,SLA ,S2 A E-Ql, '''P7775 
11112 "SII1t? 102901 HL I 01 FAILU~f' CLA, SE Z, Cl1f, SS A, SLA, 0~!:I6 ti5241 102"01 "L I .. C"'A,5EZ,CL.E,SL",~IA FAILED 
1114:S· JNA,RSS IF E·l, ClA,SEI,CI1E, 111257 0:;242 ile 3 I!:!;;' LII'''',Hl,CU ,SL ... ,&7A,R~S Eap, A-01.H1902 
014 ..... SSA,SLA,ltoI",SlA IF E=0 III 2 !:I 8 e!)243 1020"1 "L I ~I CJl1A,SF.l,CLE,SlA,SZA,RSS FAJU.ll 
8145 Bt)110 112611 l:U ,SE2, CME,SSA ,SL.A, I NA, SZA, RSS '::-1 02!:19 05244 ~1iI31!:14 \.oM" SI:.Z,I.lE, SLA, INA t .. P', ,hl77776 

01116'" A-(.!rr:"001 B2be "b245 102001 "L I "I C14A,SEZ,CLE:.,5LA, INA FAIL.E.D 
U47 0~1I1 102001 _LT 01 CLA, SEl ,e'1f, SS"" SLA, INA, SlA ,RSS 02b1 105246 01l131~5 L",;,SEZ,I.lE,~LA,INA.RSS I:.-P, A"'0"'3"'92 
014S- FA fLED 0262 "5247 102~01 "L I ~ I CIo!A,s~z,CLf ,boLA, INA,RSS FAIUD 
'149 O5112 102501 LIA OJ LOAlJ . '. REG • INTO A.017777 0263 052b~ 0"Jl~6 l."",SEI,L'lE,SLA,INA,SlA E"P, A-177776 
~1!50 00113 0"20'''' I •• A-U"'0I!I0 1iJ2b4 0!:12:J1 hl2tl01 "L I '1 CP1A, HZ ,elE, SLA, I NA,SH FAlLEn 
12151 "e.ll~ 10241111 "I' 01 MERGE. SH, REB, INTO 1.·177777 "265 "':l?b2 (dC'l3157 I..M~, SEZ, ,'LE, SLA, INA, SlA, ROIlS E-p, 

111152 Hol15 IIh12004 I.' E-l, ,l.0QHh"!0 02b6'" ,,-0P'tUI02 
0l~3 1if!:!116 002740 Cl",5'C.I,CCE Eal, A_"a£l"~1iI ~:::!67 "~253 hHi!001 "LI 01 CMA,SEZ,CLf ,SLA, I"A,SlA,RS5 
0154 0:)111 B827"1 CL'" ,SEl, eCE:, r.!SS E·I, A·,UU1ge8 0268'" FA J LED 
01~b 95120 U201rll "L I OJ CLA,SEl,CCE ON' ClA,SEl,CCE,RSS 0269 B~2!1' 0~"'161 1..11' ,SEl ,..:Lf, ~SA ,HS'S e-0, .-117775 
0156- FA ILED 027E1 05255 U2001 "L I 01 CMA,SE1,CLE,SSA,RSS FAILED 
01~7 0:);121 ""2742 [;l~,SEl,l;CE,SlA l_t, Aa 0e"Pae 0211 05256 ~031t10 CIU,SE1,L:LE,SSA £-a, Aa 0PJdAn? 

11158 05122 t.!I2001 "L I U ClA,SE1,CCE,SU FAILED 111272 £l5(!57 11:12""1 "LI rI CMA,SEl,CLE,SSA FA ILFD 
111159 0!)123 0i12743 CL" ,SE1,C:CE, SZ.I, R'SS (-I, .-lfdIJ0BB 027'" ~5')6(1 0103162 CM .. ,SEl, r.Lf, 5SA ,SlA Ea~, fJ.·111775 
U60 05124 t.!I201il1 "L I .1 CLA,SEI,CCE,Sh,RSS FAilED C274 ~S2~1 10201Ltl "L I 0' C'Jot ... ,SfI,CLE,SSA,SZA FAILED 
0161 00125 1Ili!2744 Cl .. ,flEI,I.CE,PIA t-' , ,,-e0eeU I'JH~ Vl~262 1IJ12I316;;' eMI,SEI,cLF.,'iS~,SZ,.,RSS E-C·" .-QlIIIIUI02 
0162 ool2e "~2145 (.L~ ,Sf,l, CCF, I NA ,R~S E·I, "-!!IlIIeeB1 tl270 ~~?63 102ihll _LI <I CMA,SEZ,rLE",SSA,SZA,PSS FAILElI 
Olb3 1Il!1I27 U:lI£H!1 "LI 01 CL.A,SEI,CCE, HU, OR CLA, SEZ,CCE, 0J,17 0526' 01ilJI64 C~U, &E.l, I:LE:., ~SA, 1"'.1,\ E""', '-171776 
0164. INA,RSS rAILELt 021b est''''!) 1I/J21d01 "L I it CMA,SEl,C'LE,SSA,INA FAILED 
0165 051;;'0 002146 ClA ,SEZ, I.CE, INA ,SlA E-l, .a.-Ii!l001 liHJ1 !dU9 t!526fi 00J165 CfII",ll't.Z,l:lE,aSA,INA,RSS Cal2l, A-el'lBpt'l2 
0166 05131 0021·7 el"SEz,r!CE,I~~,SI"',RSS E-I, A-00egu 02&t! 0~267 ~1Lt31b6 '''''', SEl ,l.lF, 9SA, lid, SZA (-0, Aa l77116 
0167 0;132 U2t!t'l "L I PI 1.L.4,SEZ,CeE,J~A,SZA OR CLA,SEZ, lit 281 "5Z7'" 1~2A01 _L I .1 FA IL.UkEr Ct1~, SEl ,eLE, SU" INA, 
lue- CeE,INA,SZA,~SS FAILED 0282_ ••• IF A-(HH~002' C!U,SEl, 
0J69 05133 002750 Cll,SEI,CCE,&lA E-1, A-0iHH!I00 0283_ C.LE.,SSA, I~A,SZA IF A·177776 
9170 .,51J4 U2~HH "L I Pl CLA,SEZ,CCE,SLA FAILED 1'12&4 0b~71 01113167 CI'I~, St:.Z ,i:LE, SS ... , INA, sZ,A ,RSS f·e, 

PAGE. CHJ31 '''''' HP 20400AL PAGE 1110-,0) t1101 HP 20400AL 

0171 0513~ 002 7b l Cl', SEZ,LCE, SLA ,RS& E-l, ... ·000e81!J d2&5· ",-PlPl0002 
0172 051;;'6 U2f1l01 HL I Pl ClA,SEl,CCE,SlA,RS5 FAILED 0286 05272 Ild2Adi _L/ 01 eMA, "C'l,LLE,SSA, INA,SZA,RSS 

1U73 0~137 002152 LL~ ,SEZ,CeE, SL", SlA Eat, A-0IlJIPlilli!l 02&7'" FA IUD 
0114 e514i1 U2111i11 HL I Pl CLA,SE! ,CCE, SLfJ., SZA 0288 05213 1.'0:5170 Cf4", flEl, L.:L.t, SS', 5lA E-0, A-I777" 
0175 95141 11102753 CL.t,SEI,('CE,SL",SU.PSS E.I, A-raBe980 0289 05??" 102001 "Ll 01 1.11A, SEl, CLe:, SSA,bLA, FA I lED 

"176 0)'42 102nl1 HI 01 CoLA, 6EZ ,CCE ,SlA, SlA, RSS FAILED 0290 0b2n 0WlJI72 t.1'I",SEZ,':LE,SSII,SL;,Sli. lS-fII, A-,B0'02 
0177 8b143 0021'. loL', SEZ, ~CE,~LA, INA E·I , A-raBB0Bl 0291 1It!:!276 11d20U "Ll n c"'A,SrZ,eL(,~SI.,SL ... ,SlA FAILED 

"17& 05144 U2001 "L I ~I CLA,SEz,CCE,SLA,INA FAilED .,292 05277 i!lrtlJ17I CI'I~,~I:.Z" I.f,S':iA,SL",R'lS E-l', "'-117775 
0179 05145 1602155 CL,&,e.rZ,CCE,SLA,lNA,RSS E-I, A-"BO,,1111 e293 0b3"0 1 1di!lh' I "L I fI l.I'\A,&eZ,ClE,SbA,SU.,RSS FAILED 
111181 0S146 U:e!0BI "L I U CU"StZ,CCE,SLA,INA,RSS fULE.D 0294 1d53\U 1i)0.s17;5 ,,"U ,SEZ,. Lf., S~A, SLA, SlA ,t/SS E.-III, 
e181 06147 01112756 ... L,6,6El,I.CE,SLA,lN.6,sZA E-t, A:II~0"AIU 

029!t ... A_Ch!!l"092 
0182 051150 102001 HL I U ~lA,SFl,C::E,SLA, INA,SlA FAILED 0296 e~:5\o12 IH2i"'ll "LI 01 CMA, SE l, eLE, SSA, SL' , SlA, RSS 

"1&3 851!:!1 ""2751 'lA ,5£1 ,eeF ,Sl.A, INA, SlA,~SS E·I, £1297- FAILE D 
0184'" A-£I0em0! £l298 "530J IiJliJJ114 'NA ,SEl ,eLt, SSA,SL.~, INA E-IlI, A-177776 
01&5 iHH52 1021i11i!l1 HL I 01 CLA,SEZ ,CCE. SL", !NA,SU,RSS 0299 1/1530. 10201111 "LI 01 CMA,SEl,CLE,SSA,SlA, INA FAILED 

lit 186- FA ILED 1i!l;;'00 b~~~5 01113175 c~.t ,SEI,LLE,bSA,SLA, It4A,N:SS E-e, 

0167 0SUI3 08216e CL ... ,SEI,O:CF,SSA E-I, "-iUJIII080 0301'" A-01i!l,,0"2 
018& 05154 102''''1 HL 1 ~I ClA,SEZ,CCE,SSA FAILED "'3132 05336 1i!l1ll3116 eM", SE:.Z, r LE, SS A, SLA, t NA, SlA E-e, 

0189 iI~155 00~761 CL~ ,SEt ,LC~, S'lA, RSS E-l, AaBoa"01 0303· '''111776 
8190 95156 102001 HL I 01 CLA,SEZ,CCE,SSA,RSS FAilED 03104 tllel397 102001 toiL' 1111 F"'llU~EI CMA, Sf i, ClE, SS A, SlP., 

0191 05157 082162 Cl.t, SEl ,eCF, SSA ,SlA E-I, A-e90"eiJ "3015'" I"'A,RSS IF A-grlP,",P2, CttA,SEl, 

"192 e:lil6e U20lfl HL I U f.LA,SEI,CCE,SSA,SZA FAILED 0306 ... CLE ,SSA ,SLA, lkA ,SIA IF 
0193 05161 0"2763 CL",SEZ,CCE,S5A,SU,~,s E-l, A·0a~1'I0g .,;,a7'" "-177776 
0194 il5162 10201111 "L I 01 ClA,SEZ,CCE,SSA,SlA,RSS fAILED 03ta8 11'5310 alll3177 t.:M~ ,SEl ,elF ,SSA, SLA, INA,SlA, RSS E-", 
~1ge 05163 002764 ('L~, SEI, C.CE, S'U, IN ... £-1, A-009f191 21309'" '-~IUhU~ 

0196 1115164 te2101 "L I 01 CLA,SEz,eCE,SSA,INA FAilED 0310 .5311 lliJ2eIH "L I '1 Cl1A, SE l ,CU, Sftl., SL.", INA, SU,RSS 
1197 IIHSi65 'H'I2765 Cl.t,SEl,CCE,SSA,INA,RSIJ E-I, "a00G!1P11!J1 il3J 1'" f.lllEli 
0198 05166 102001 _L I 01 ClA,SEZ,CCt,SSA,JNA,RSS FAILED 0312 05312 HI 251rH L I' 01 LUAD ~w. REG. INTO A_a17717 
0199 05161 Ot2766 CLA, SEI,eCE, SSA, IN ... , sU E-I.A·000881 0313 IHI;;'1J 0.,2004 IN' A-1000~" 

0200 ~~17e 102001 -L I 01 CLA,SEZ,CCE,SSA,IN"',SIA fAII.ED fl314 0~3lt1 102101 "I' 01 MERGE sw. PEG. INTIJ A-I77177 
rnEll iilS171 IrHI2767 CL", SEI ,CCE, S~A, ll~A,Sl A, RSS E-I, 0315 05315 002004 IN' E:.-l, A-,,9"0"" 
Y2~2- A_0s~a01 0Jlb 0!)Hfi "ItIJ241 CfrI.t,SEI,CHf.,ilSS E-2, "'-117771 
1d203 05172 U2"UI hL I 01 CLA"SE1, CCE, SSA, JNA,SZA,RSS 0317 85311 11112001 "LI 01 CHA,SE.Z,CME,RSS FAilED 
020"· fULED 0318 05.520 BG!lJ24B C'U,SEl,C"E E·J, A-se00se 
0205 0~173 Wi02778 CLA, SEI, I,;CE ,ss ... , Sl. E-l, A-Ii!l"1010 0319 0~3.!1 10iHIJII'1 HL I 01 CMA,SEZ,CHE FAilED 
0206 1/11:5174 11/12atJl HI 01 CLA,SEZ,CCE,SSA,SlA FAILED 032E1 05322 0032~3 C"''', 6EZ, I../"IE, ttlA, RSS E·8, .... J 77777 
0297 G!l517~ 01d2771 CL~,SEl,l.CE,S,...,SlA,RSS E.I, A-088a10 \i321 05323 102051 I -Ll PI CMA,SEZ,CME,SlA,RSS FAILED 
11128e 85176 10201111 HL 1 01 ClA,SEZ,CCE,SSA,SL ... ,RSS fAILED ~J22 01;324 00"'2"'2 r.U,SEZ,LHE,SlA r-l, '--:i!t!l8G111/10 
111209 05117 002772 CL~,SEZ,CCE,SSA,SLA,SZA E-l, "-se00e9 e;;'2J 0:)325 ht21t11l11 "L' il CHA,S!!l,CME,SLA FAILED 
82U ~52"" U21i1Ul "L I U CLA,SEZ,CCE,SSA,SLA,sU FAilED 0324 05326 "0324~ £""1,1. ,5El,LMf, I~A,RtlS E-' , AaeeBQlU 

8211 052"'1 80277;5 CL" , ~EZ, a::CE, S'U, SLA, SZA, II 9S E-I, 
0325 95327 l1li21£1"'1 "L I PI CMA,SEl,CME, I~A,RSS FAILED 

8212. A·\faeelU!1 0326 0!S33~ tl03244 c"' .. ,5El,(:I1E, I~A E-t, A·001i!l01i'l. 

"213 0521112 1028111 "LI 01 CLA, SEl, CC~, SSA, SL.A, aZA ,RSS ~327 IIttiJ31 0032·6 C"'''',SEZ,(~''IE, IN,A,5lA E-l, "-li'IilJPI"WP 

111214- FA ILED "J28 1iI~3J2 1020t11 "LI fI C"A,SEl,CME',lfotA OR Cf04A,SEl,Cf'lE, 

0210 0'203 1II1Il2774 ClA,SEl,t::CE,SSA,SlA,IIU E.l, "·E1aOH81 8329. l"'A,SlA fAILED 
1210 e52U 1Ir1201U HL1 01 CLA,SEZ,CCE,SSA,SLA,J"'A FAILED 0J39 0:)333 1,)1i!I3247 CH .. ,SEZ,t!I1E,INA,'iH,RSS E.-I, A'"'0111BP08 
0217 15295 082715 ,"l~, SEZ,t::CE, SSA, SLA, {NA,RSS E-I, 0331 "~33. 10201i!11 HL I 01 CHA,SEI,CI'iE,UU,SU,RSS FAILED 

8218- A.00B'Sl 0332 053315 003251 C"'~ , ~E l, t!J'1E, SLA, RSS C-P, A-,'7777 
0219 0'216 U2111U "L I 01 CLA,SEZ,CCE,SSA. SlA, IHA,RSS eJ33 0!:!3J6 182001 "L I PI CMA,Se:.Z,C~r,SLA,R5& FAILED 

822a- FAILED 0J34 0S337 1111113250 t ..... ,S!:I,~ME,SLA E-1, ... ·~RlePIiH6 

0221 0'207 012776 Cl", SEI, CCE, S5A, SLA, INA, SlA E·l, £13315 1:1534" U20i1l "L f t I CMA,~El,C~E,SlA FAILED 
8222- 1.-0000"1 0;;'36 05341 00;52t!13 CK.t,SE.Z,l.Mf,SV,Sh,R:SS £-0, "·177771 
0223 115211 102001 HL I 01 ClA, SEl, ceE ,SSA, SLA, INA, SU 0;;'37 -'5342 102'1101 "LI <I Ct1A, SE l, CME, SL A, SZ", RSS FAILED 
1122'h F"LED 0336 "~343 itil3252 I..M.t ,bEl,£.I1E, SLA,SU E-I, A·IHHUHh' 
0225 0'211 1112717 CL ... , SEZ, r.CE, S5A, SLA, INA, SIA, ASS E-' , 0339 "t)344 U2fUIl '''IT 21 CI1A, SE z, eMf, SL A, SZ A, ASS F"'lltD 
1226. ,,-ueeBI 8J40 15345 0032~5 CH ... ,SEZ,I1ME,SLA,JNA,F:SS E·', A-0k10"111~ 
1227 115:212 112BIII "LI 01 ClA, 8El, eCE, SSA, alA, I NA, su, RSS 8;'41 115346 102001 "LI 01 C"A, SE Z, CP1E, SlA, Itt", RSS FAILED 

5-40 



£342 135347 003264 
121,543 0~J50 003256 
0344 05351 1~2Dli!ll 
0.545_ 
a346 05352 "03257 
0347-
0348 1215353 1.,2it01 
0349-
0350 05J54 003261 
0351 0::'355 102001 
0352 05356 ~"3260 
03~3 05351 102001 
03~4 05360 003263 
0355 ~5361 U21HH 
0356 05362 IHI32b2 
121357 35363 11:120"1 
0:S58 05J6. de32b5 
121359 I:I!)J65 102~l:tl 

1il36U i!I~J6to 003264 
0.!61 05361 io:l~J266 
0001 0537\'1 102(HH 
1l002-
0iJ03 1:I~371 0eJ3267 
0004-
eD05 05372 10211101 
13006'" 
0~07 0~373 003271 
0008 05374 1020'61 
01:)09 00375 1ol03270 
111010 05376 1020~1 

0~11 05377 003273 
0012'" 
0tl13 1a54k10 1021301 
13014'" 
0015 05401 00"272 
0016 05402 H:l20k11 
012117 Bb4e3 00J275 
0elS-
~el19 0~404 10201i!11 
002e-
tH.l21 05405 01:13274 
0022 0540b 003276 
012123-
'H124 1215407 102001 
0~2~'" 
0026'" 
0tJ27 05419 003277 
0028'" 
0D29 0~'1l 102iHH 
I:H)3"'" 
0g31 05412 10~51d 1 
0032 IHi'13 00200. 
e03J 0~"14 102401 
0~34 0~41b 002k!04 
01335 ~5416 0"3341 
0A36 0~417 102001 
0037 05420 003340 
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0038 05421 003343 
0039 i!l5.22 102001 
004". 
~0·1L -
IH142 05423 003342 
0043 05424 102001 
0044 05425 0133344 
0045 el5426 903345 
0046 05427 102"01 
00 .. 7'" 
e048 05430 1303346 
01)49 0S4l! 1020BI 
IH,50 05432 "03347 
0051 0~433 U2ii!11H 
111052 05434 003350 
£l053 05.35 1?l03J51 
"itS4 0f>4J6 1020"1 
lila55'" 
IHJ!)6-
0057 215437 ""3352 
0058 050140 003353 
"059 05441 102~"1 
0a621-
0061'" 
031"162 05 .. 42 IBJ3354 
{)063 05443 003355 
!iH!l64 0!:J444 1i!I2rj"H 
~065-

01:166 05445 003356 
0067 05"46 1a2001 
0066 05 .... 7 1il03357 
0069'" 
0U70 136 .. 50 102001 
a071'" 
""72 05451 093361 
0~73 05452 102001 
1112174 ~!S453 ee3J60 
0075 ~54~4 10201;11 
0~76 05455 1303362 
13077 IHH56 0133363 
0078 05457 102001 
13079-
0'lIHf'" 
0~81 05460 003364 
0082 0~41H 0,,336:} 
01d83 135462 H1201H 
0084'" 
0085 05463 003366 
01386 95464 1.,2001 
"raa7 05465 13153307 
1211388-
01389 135466 102091 
0090-
0,,91 015467 003371 
Da92 054]9 11:120"1 
01393 1215471 003379 
01d94 135472 102001 

HP 20400AL 

CH.&,SEZ,CHE,Sl. ... ,IN... E .. 1, .... 0"'R00" 
(.H",SEZ,r.HF,SL"',IN~,SZA Eal, A.01"'H~1i!I0 
HL101 CMA,Sfz,Cl'4E,SLA,INA OR C'H,SEZ, 

eMf-,SLA,lNA,SZA FULED 
C,..A,SEZ,CME,SL.&,lNA,SIA,RSS E.l, 

A<2l'1111011li}0 
lilT 01 Ct:A,3EZ,CI1E,SLA,INA,SZA,RSS 

F _I LED 
CHj,Hl,CHE,SS"',RSS ~-~, 1.-177777 
"'Ll "1 CNA,SEZ,CHE,SS,A,f(SS FAILED 
CM..a,SE1,I.HE,SSA E-t, A .. 0~IH~00 
... u III CMA,S(Z,CHE,5SA fAILED 
CM" ,SI:.l,LHE.,SSA,SZhRSS E.0, A-I77777 
.. 1I 11'1 CHA,BEz,CME,SSA.,SZA,RSS FAIL.ED 
L.l'lj,Sf:.l,':'I'1E,SSA,SZ", E.d, A"'00'HHI0 
I1LT ~1 CH",SE2,CHE,SS .. ,SlA FAILED 
C"'j"SE.1,r:ME,S·U"lN.I.,RS~ E.J, "-0iH'I900 
Hlt ~l CHA,SC:Z,CME,SSA,INA,RSS FAILED 
(./'1",SEZ,LI'1E,SSA,ltU E:ol, A .. ~0QJPI~0 
tl'l",SU,";'1E,SSA,I1IA,SZA E-l, A·,,00v0'll 
HLl W"l C~tA,S~Z,CHE,SSA,If.lA OR CHA,SEZ, 

Ct1f.,SS"',lN"',SZA 
CtU,SE2,CME,SSA,lNA,SZA,RSS E-l, 

h.PJce"ll.;J 
... u ~1 CHA,SEZ,CME,SSA,INA,SV.,RSS 

FA fLED 
CtU,SEl,CHE,SSA,SLA,RSS E-I/j, A-177777 
I'oLl "1 Ct'lA,SEZ,CHE,SSA,SLA,RSS FAILED 
C/,U,SU,L..HE,SSA,SLA E"I, A-I:HH::J"e9 
I1Ll III C"1A,SEz,CME",SSA,SLA FAILED 
C,..A,SEZ,CMf.,S:U,SLA,SZA,RSS E."', 

A·l77777 
I1Lr 01 CMA,SEl,CrlE,SS,A,SLA,SZA,RSS 

.. AILED 
CtoU,SEZ,CME,SSA,SLA,SIA E..l, A.e01a000 
I1Ll U C"IA,SEZ,CME,SSA,SLA,SZA FAILED 
CI'1 .. ,5EZ,r.I'1E,S<;A,SlA,IN.A,RSS E-t, 

A-(dC0e'HJ 
t-Ll el CI1A,SEI,CHF.,SSA,SL",I!'wA,RSS 

FULED 
(.,..j"SEZ,Ct1E.,SSA,SU.,INA c.l, A.I7.0"",0e 
tM,II,SEI,L.HE,SSA,SL",INA,SZA E-l. 

10.-000900 
i'lLI 01 CHA,SEZ,f';HE,SSA,5LA,INA, OR CHA, 

SEZ,CME,SSA,SLA,IN .. ,SlA 
FAILED 

eM"', SEl, el1f., sSA, SlA, pIA, SLA, RSS E-l, 
A-01iJ0A:1~ 

HL101 CMA,SE.Z,CI'1E,5SA,SL",INA,SZ.A,RSS 
FAlun 

LI,t. "1 LeAD SW. REG. INTO h077777 
11'0 .- L0~~ela 
tl1_ U MERGE. Sf(. REI). 11otTO A-177777 
I~. [-1, A.00~~0a 

c!1.a,~c.z,I..ct-.,I"1ss E-l, Aal71771 
Hi 01 CMA,SEl,CCE,RSS FAILFD 
CI'\j"SEZ,cCE. E.l, A.0r000e 

HP 20400AL 

C."'.,SEl,CCE,S1A,RSS E."A-177777 
t1Ll U FAILUREI C!<1A,SEZ,CCE IF 

"·U~001<l' C!<IA,SEZ,CCE,RSS IF 
"-177777 

eM", SEI, CCE, SZA E-l, A-000QJ00 
t1Ll 01 I,;~U"SEI,CCE,Sl.A F,t.ILED 
C,",., :;.El, r.tE, INA E.l, "''''Oli'''10100 
CN .. , ~t:Z, CCE, INA ,RSS £-1, ""00001'!!1i!I 
I'ILT el CH ... ,SE7,CCE,INA OR CMA,SEl,CCE, 

INA,RSS FAILED 
C.H",SEl,£.CE,It.lA,SH EaS, Az:00~000 

!'Ill U CHA,SEI,CCE, nu,SH FAILED 
CH",SEZ,CCE,JHA,SIA.,RSS E-I, A"2)e!Hh10 
!-ILl U CI1A,S[l,CCE,INA,SZA,RSS 
C"',t.,S£Z,r.CE,~lA E.l, A-t77]77 
CM .. ,SE.l,CC[,SLA,R3S E-l, A-e00"aa 
hLf et fAilURES CMA,SEZ,tCE,SlA IF 

.-1777771 CI'1A,SEl,eCE,SLA, 
RSS IF A·seBel:H'! 

CH .. ,SEZ,CCE,SLA,SlA E-l, "-177777 
CtU,SEI,CCE,SLA,SIA.,RSS E"l, ,6,.""'0000 
HLI et FAILUREI CHA,SEZ,CCE,SLA,SlA IF 

A-177177, CI1A,SEI,CCE,SLA., 
SV.,RSS IF ""l'0~HHHII 

CH",SEZ,LCE",SLA,INA E ... l, .... ~0Iltl30 
eMA,SEZ,':'CE,SLA,INA,,,SS E-l, 1.""0000100 
hLl et C'iA,SEZ,CCE,SLA,INA OR CtU,SEZ, 

CCt,SLA,{N"',R5S FAIl.ED 
CH,t.,SEZ,GCbSLA,lNA,Sl ... f.l, A·""0A00 
i"Ll Pol CMI\,SfZ,CCE,SLA,lNA,SZA FAILED 
r.",t.,SEI,{ CE.,SL.A, INA,SZA,tlSS E.1, 

A ",IHHHJaA 
i"Ll tll CMA,SEl,CCE,SLArlNA,SZA,RSS 

FAILED 
(.Mj"SEZ,CCE,SSA,RSS E-1, A-177777 
~Lt ~1 CMA,SEZ,CCE,SSA,ASS F"'ILED 
CI':.,SEl,CCE,SS... E-t, A·"~0"a0 
~LT frl CH ... ,SEl,CCE,SSA, FAILED 
CI'1.a,SE.l,eCE,SS"',SZ.I. E-t, "'-171777 
CH.l,SEl,CCE,SSA,SIA,RSS E.l, ,.1, .. ",00\\00 
~LI i.1 FAILU~E' CI1A,SEZ,CCE,SSA,SlA IF 

.... 171777, C~A,SEZ,CCE,SS"', 

SZA,RSS IF Aa0~"~0~ 
CM",SEZ,CCE,SS"',[NA Eal, A-0021'''''!! 
CI'IA,SEI,r.CE,S·U,INA,RSS E"l, A-EiliHle0e 
~Ll U CI1A,SEZ,CCE,SSA,[NA OR CMA,SEl, 

CCI:.,SSA,INA,RSS FA Il.ED 
C.U,SI:':I,CCE,SSA,lNA,SH E-l, A-0IHJI1'Oe 
j,LT "1 Ct1A,SEZ,CeE,35A,INA,SZA FAIl.ED 
CI'u,5EI,CCE,BSA,IHA,SZA,RSS Eal, 

... ·"0''''J80 
I1Ll IiH CMA,SEz,CCE,SSA,IfiA,SZA,RSS 

F .. ILED 
CM.,SEI,cCE,SS",SLA,RSS eal, A-171777 
t-U U CHA,SEl,ceE,SSA,SL ... ,RSS FAILED 
t".A,SEZ,c.:CE,SSA,SLA F.al, ,1,,,,,,00000 
t1LT III CttA,sEl,CCF.,SS ... ,SLA F ... IlED 

P,I,GE 1::Ii!42 1"38 

0095 11)54]3 003372 
0tl96 0fl474 003373 
"097-
0t.98 00475 102001 
IH199'" 
0180-
0101'" 
0102 215476 2103374 
0103 i!lo477 0213375 
~104'" 
e105 ~55\HI U2001 
0106-
0107'" 
1::I11J8 055~t 003376 
0109'" 
0110 1J55~2 11:12001 
(llll'" 
0112 05503 "'03317 
~113'" 
0114 0!1~H14 1'11201::11 
0115'" 
8116 05505 1025tll 
a117 k:l:5506 ekl21!104 
0118 05507 1'124211 
0119 0:55 HI I:h12\004 
012e 05511 003!:)40 
2'121 "5512 W)1t)3~42 
01C:!2 "5513 102801 
21123_ 
0124 0S~14 210J~41 
0125 0551~ 003~o:l3 

121126 05516 1I'2~1211 
0127'" 
~ 128 0~517 003544 
111129 ~~52~ U2,H11 
e13~ 05521 61:13545 
1'1131 05!522 10201~1 
0132 06b523 003546 
111133 "5~24 I1:120~1 
il134 0~525 "03547 
IHJ5 05526 10201111 
0136 05527 003551 
0137 05~30 102001 
~138 11I!S531 1t0J5!50 
0139 0d532 Hl20~ 1 
e14\j 0~5JJ ~03552 

lJ141 05'534 102001 
l'.142 ~-j5J5 d03553 
014J U5536 1~2"~1 
0144 e5537 01135S4 
i"45 t1~540 1132001 
0146 1Il'S!J41 003!;J~5 

13147 0~!J42 10:i!001 
0148 0~543 003~56 

1:1149 1I1!:l544 1020~1 

0150 05545 1I?J03!:J57 
e1bl'" 

0152 1215~"6 U2201 
21153-
US4 05547 01!35b1 
wHI505 121'655121 102tl1el 
0156 0~551 003560 
0157 0f>552 ht2001 
111158 135553 003562 
~159 ~~5'34 102(101 
kl160 055:j!5 1:l1i!I~!:l63 

0'1161 .,5556 1Il2i1101 
0162 !d5557 I'H].,)~b4 

e163 "'5560 l'J2001 
0164 l65561 00.,)~6!5 

~ 165 05562 1152';'01 
"166 05563 ~~3b66 
"167 1<15564 102001 
01 b8 05565 903b67 
0169-
ij 1 '" 055,,6 10,,001 
~171'" 
~172 1t)5567 10103570 
0173 wH:i570 liH!l3571 
0114 135571 1021cJ01 
e 175-
~176 05~72 003572 
el77 05573 102ebl 
0118 1lI557" ijD3573 
e 179'" 
0180 05575 1020~1 
0~l;Il-

0"102 0557t' ~03b74 
"~"3 "5~77 1020121 1 
IHHU e5600 003515 
0005-
0006 056" 1 102001 
012107-
"~08 05602 oJeJ!)76 
00~9-

01:110 "5603 102001 
0011-
l"1J 12 05604 003517 
0P113", 
21014 05605 1020131 
iHH5-
0"16 05~06 10251H 
0011 051507 0tJ20e4 
0013 0561~ 1024"1 
PJo.H9 05611 0~2004 
"~20 05612 003641 
0021 0:;613 102ft101 
"022 IHiIH" 1:)03640 
0023 0!1615 1020£11 
0~24 0561~ 01213642 
ii'!I02t:J "~617 003643 
"1:121:1 1:1362~ 102~nJl 
0027_ 
0~21:1_ 

Listing 
Alter-Skip Instruction Test 

HP 20400AL 

I.M.A,SEZ,C.Cf.,SS ... ,SLA,SLA E-l, A-177777 
CMj"SEZ,l:eF,SSA,SLA,SZA,RSS E.l, 

A.0~01:H:l0 

I"ILT 11.1 FAILU~E2 CHA,SEl,CCE,SSA,SLA, 
SlA IF A·I777771 CtU,SEI, 
CCE.,SSA,SlA,SZA,11SS IF 
A_tlq.~000 

C"'.l,SEZ,C.CE.,SSA,SL.\,I~'A E-l, ... ·000PJ00 
CtH,SEl,C.Cf-.,SSA,SLA,INA,RS() E-l, 

.... ~"00tH) 
I1Ll ZL CMA,S£Z,CCE,SSA,SL"rlNA OH CMI\, 

SEl,CCF.,SSA,SLA,IN ... ,RSS 
FUl.ED 

Ct .... ,SEZ,CCE,SSA,SLA. !tIIA,SZA E..1 
A .. I"I~e0t!O 

I1Lt ~1 CMA,SEZ,CCE,SSA.SLU,INA,SZA 
FAIUll 

1.i'4,", 5E:l, CCE, 5SA, SLA, INA ,SZA, RSS E.1, 
"-(hHHHHl 

I-oLi ~1 CMA,Si:.l,CCE,SSA,SLA,INA,SLA,RSS 
F A I LED 

LI,t. C1 LiJAO 5\11. IU .. G. INTO A-'(,77777 
IN" Al:ll~N,,,0 

jo4Jj, 01 MERGE SW. RE.G. I~TO A-177777 
IN.. f:.-l, 4.00"(:100 
CC_,SEl,CLE E"Ia, ' .... 171171 
CCj"SEl,CU ,SZ.A E-e, 1..177777 
t1Ll "1 CCA,SEl,CLE OR CCA,SEZ,CLE,SlA 

F .. ILED 
CC",SEZ,CLF.,RSS Eae, ,I,-t71777 
CC .. ,SEl,LLf.,SlA,RS5 EaR, "'.171777 
t-tU el CeA,SEZ,CLE,RSS OR Cc .. ,SEZ,CLE, 

SZA,RSS FAILED 
CC_,Sf,l,l..lE,ttlA E-l, ,t."0~~0U0 

I1U et CCA,SEl,CLE, INA FAILED 
r::C .. ,SE.l,I..U.,PO.,RSS E.t, A'"0"OASA 
I>1U 01 CCA,SEZ,CLE,INA,FtSS FAilED 
CC.a,SEI,CLE,INA,SZA E-l, .... 011001118 
~Ll el !..CA.SE'l,CI.E,INA,SLA FIAtLED 
I..Cj"Stl,L.LE:.,INA,SZ"',RSS E"l, A-0001390 
MU fJl CCA,SEZ,CLE,INA,SZA,RSS FAILED 
('Cj"S~Z,CLE,SLA,RSS E-~, 1."177777 
"'Ll 01 CeA,SEl,CLE,SL,A.,RSS FAILED 
CC,t.,SEl,CLE,SlA E-0, "-177777 
joLT et CCA,SEZ,CLE,HA F~ILfO 
CCj"SEl,L.!LE,SLA,SZA E-r., ..... 177777 
lilt el CCA,SElrCLF,SU.,Sl" FAILED 
(.GA,5El,CLE,SLA,Sl'\,r~S E"'i'S, Ar.I71777 
I1Ll £1 CCA,SrZ,CLE,SLA,SZl,RSS FIALED 
t.C.,SEl,CL~t~LA,U~A E.l, .·000000 
t1LI ~1 C(;A,Sf:l,CLE,SLA,INA FAILED 
(.C .. ,5~1,t.LE,SLA,INA,RSS £.1, A"~H!",~00 

'''IT 01 CC .. ,SEZ,CLE,SLA,I"lA,RSS FAILED 
CC,t.,SE2:,L:LE,SLA,INA,SZI. E"", A-e0BP0" 
IoILT ~1 CCA,SE.z,CLE,SU.,INA,SIA FAILED 
"':C~,I;.EZ":U .. ,SLA,lNA,SZA,~SS E-l, 

,.-0CliHH!0 

HP 20400AL 

eCA, SEl ,eLE, SL .. , INA,!lZA, RSS 
F AILE"o 

C.Cj"b£l,L:Lf,SSA,RSS Er.0, A-I77717 
IoILl JjIIl CCA,SEZ,CLE,SSA,RSS FAILED 
l.C',st.Z,l:LE,SSA E"O, .1-177777 
I"IU "1 CCI.,SEI.CLE,SSA, FAtLED 
LCj"SEl,'::LE,SSIo,SZA E.O, A"177777 
kLl ¥.I CCA,SEl,CLE,SSA,SZA fAILED 
LCj"SEI,LLE,SSA,SlA,RSS E"'~, A-177777 
I1U ~1 l.CA,SEZ,CLE,SSA,Sl"',RSS FAILED 
CCj"SEl,LLE,SSA,INA E"I, ,1,.00121,,00 
"'l101 CCA,SEz.CLE,5SA,UJU FAILED 
l.C.t,Si:.l,r.L.E,SS".INA.RSS E-l, A-IUHJPl91ll 
till n CCA,SEz,CLE,SS"',J~A,RSS FAILED 
LCj" Sll, (.U .. , SSA, ' .... A, SLA f-l, A-000000 
till H CCA,SfZ,CLE,SSA,INA,SZA,RSS FAIL 
LCA,St.Z,l.LE,SSA,INA,SlA,RSS E-l, 

A·"e'H'IH~S0 
/oILl 01 CCA,'tEz,CLE,SSA,INA,SU,RSS 

F,I, !LED 
CC,",SE.l,CLFrSSA,SLA E-0, "-177777 
LC",SEl,L.U::,SSA,SLA,RSS E-0, A-177777 
t<Ll 1:11 CCA,SEZ,CLE,SSA,SLA,RSS OR CeA, 

SEZ,CLE,SS"',SLA FIItLED 
L(..,SEZ,I:L.E,SSA,SLA,SlA f-0, 01\.177777 
.,U ~1 CCA,HZ,CLE,SSA,S1. ... ,SlA FAIL.ED 
CC,t.,SEZ,LLE.,SS ... ,SLA,SZ .. ,RSS E-0, 

A"I77777 
t-L1 til CCA,SEl,CLE,SSA,SLA,SZA.RSS 

FA 11.£.0 
"':C",SE1,l:LE,SSA,SU.,IN ... E .. l, "·000000 
'"U "1 CCA,Sf.I,CLE,SSA,SLA,rNA FAILED 
CCj"SE1,C.LE,SSA,SLA,lNA,R5S E-t, 

"-~00(210tl 

i'lL I "1 L.CA,SE.z,eL.E,5SA,SLAtlNA,RSS 
F ... ILEt' 

LC .. ,SEI,~lE,SSA,SLA,JNA,SlA E.l, 
1.-0000"0 

I-oL101 CCA,SEZ,CLE,SSA,SLA,JlH,SlA 
F A I LED 

eel, SEZ,LLE ,!:os ... ,SLA, INA, SZ'" ,RSS f.l, 
A-00Ql000 

HL101 C;CA,SEz,CLE,SSA,SLA,JN"',SZA,RSS 
F A I LED 

1.J,t. 1:11 LOAD Sw. REG. INTO A-077777 
I N,t. A.0~t'\}P!0 

H,,t. 01 MERGE SW. RE.G. INTO A-177777 
I N,t. E-1, h00;:'~00 

CC.,SEZ,L.:I'If.,RSS E.JI!, A-t]7777 
HLl ill CCA,$El,CHE,RSS fAILED 
C.CA,SEZ,CHE f.l, 1._177777 
t-tLl U eCA,3EZ,CHE FAtLED 
LC,t.,HZ.CME,SU r-0, "-177777 
CC .. ,SEZ,CHE,SZA,lfSS E.l, A·I77777 
/'Ill P.1 F"ILuREl CCA,SEl,CME,SlA IF 

E.~. C.CA,SEZ,CME,SIA,RSS If 
E-! 

5-41 



Listing 
Alter-Skip Instruction Test 

PAGE 0044 JHt9 

0~29 0~621 0e3644 
11)030 "':S6.l2 ""3646 
~~31 0b62~ U2"01 
~II'J2· 
Ha3;! I6b624 I3i'J645 
0UJ.4 0:)b2~ U2eDI 
0~J5 1115626 \403647 
d..,J6 1!l!5621 1({J2iH11 
~ItJJ7 0:l6.50 ~~36bPl 

IIHiJ8 0::J6J 1 0~36b 1 
0l.iJ9 0!;)63:? UC'0ill 
00'0· 

""41· 
~H142 0SflJ3 ""3b~2 
00405 e~(tJ4 0(103653 
0.\44 00635 1t1I2210t 
001.14!j .. 
A~46· 

0~J47 tl5"J6 ""'.5654 
0"'48 01!»f\37 003655 
iH!49 05640 U2rr'l01 

"'~5"· 
k"151 0bo641 003656 
l'A!52 0564' U20PlI 
IUIS3 05643 0036b7 
00~4 ... 
tal!!!;) 0bl"i44 Hl2'htl 
11101156-
~-.J51 ,Hl64!l 003bfH!I 
od0~8 "H;tf'l.lti "~3bbl 
~1659 "'b64] 102"01 
0060_ 

"''''61-
01,)62 1D5650 003662 
U6J 0!56!S1 13121051)63 
w!0b4 0b652 101001 
Y~65· 
~1ii16t1· 

e:a61 0b653 "03b64 
0"'68 !i551"i54 kHI3665 
00b9 05655 102001 
0010_ 
0071 0~6!)6 003666 
011172 165657 102001 
U1J 0566111 ""3061 
""74* 
0Z7b 05661 102001 
11076· 
t1~77 05662 I.Hl13b71 
0078 tI!)66J U2~01 
'019 14:J66" 011105670 
01680 0:5665 102001 
01/18 1 e~6b6 003673 
tl'0e2-
0~83 1115667 UH!l6e I 
\!I1I84-
0k185 IOb67111 1i103672 

PAGE 0.114'5 '09 

tHI86 0!:1f11t U2"~1 
i.e87 0~f:l72 0036074 
0k1lt8 0~673 00367~ 
0089" 
rt090 e0614 1020i11 
IUt91· 
01692· 
C(J93 0~675 003016 
e0494. 
C~95 051'176 1ill 2\'1 0 I 
0096· 
0Q97 05!'1i77 1i'03671 
,,,'196· 
-"tJ99 "~701i'1 102001 
"UHJ· 
ell)! 0~lfi11 102501 
0102 "b7~2 0025'04 
BUl3 ~b7101J IP:i'4fJI 
01S4 i'I:»7~4 0020"4 
011d5 tl571ot5 "937 4 1 
0106 rb7df 192001 
6t~7 ilb7:.7 0i13740 
0106 tt!)7U 003143 
(IJ~9 0S111 U2\htl 
0110· 
0111 05712 903742 
61112 9':t713 .,03745 
~113 9::;714 HJ..!~H'II 

U14· 
l'11S· 
t111b 05715 De31 .... 
9117 dbltf lihllo5146 
8118 015717 U2011il 
0119· 
012M "!)72Q1 ru'31'7 
0121 ,,5121 h1~fh/Jl 

"122 "~722 0037bl 
[1123 et)1205 102""1 
0124 I1Ib72" "03150 
'H2~ "~72~ ..,03753 
0126 0f)726 ht2wJl"i 
8127. 
0126 ~b127 ~fi!l37EJ~ 
012q e57Ji! 0005lb!5 
01351 0b7Jl U2~01 
n31-
0132" 
0133 i1!5732 903/154 
0134 05733 0031b6 
91.15 ob13' 102001 
0136. 
0137 .5735 003751 
0138" 
0139 0573e 102el61 
014"" 
8141 0:J737 0k1J761 
"142 "5740 101e:tll 

5-42 

HP 20400AL 

LC"',SEl,CHE, IN" E-l, A-~H'I0e00 
CCi,Sfl,t.ME,lhlA,SlA E-l, A-0160000 
"'Ll £'1 CCA,SEZ,CIU:,INA 0101 CCA,SEZ,CHE, 

IN.a.,S!A fAIL.ED 
tC',SEl,CMF.,INA,HSS EIII, "-U8PJ00 
tiL.T £1 (,CA,SEz,C'tf-.,I"H.,f<S~ FAIL.ED 
t:C .. ,5F.:L,CpofF.,I~A,SLA,RSS E"l, A·~HI0H01i!1 
,.,lI 01 L"l:A,b£z,C'1E,I''U,SH,RSS FAILED 
CCA,:;El,"ME'~L.A E.ae, A-177777 
(.C',SEi,l.to'r ,SL.A.,i<&S E-1, A-117777 
.. (.1 ~1 FA,LJkE"1 CCA,SEI,CHE,SLA IF 

t-", CCA,Sf.I,CI1E,SLA,HSS IF <-, 
tCI,SEZ,CME,3LA,SZA E-III, '-177777 
CCl,5El, .. hf.,3LA,SU,RSS E-l, J..177777 
i'lL' 01 FAIlUllln CCA .. SEl,CM[,SL.A,SZA JF 

l"2I, CCA,Ul,CrtE,SLA,SLA,RSS 
1F E"I 

CC"',SEZ,l./'IE,JLA, lr.'A E-l, '=ilQl0~11.:0 
CC"',SEI,l.Mi.,.iLA,1t1A,RSS E-I, .. ·",1-I2""J0 
"'Ll 01 CCA,Sf2,CI1E,SL.A,lId OR CCA,SEI, 

CtIE,5LA,lIlA,flSS FAIL.ED 
CC",St.l,UMf.,SLA,lNA,SZA E-I A-1!I11I~0f'10 
~lI 11'1 CCA.,S.fZ,C~E,SlA,INA,SlA fAILI:.D 
LC ... ,SE.Z,I.HE,BLA,(N.l,SIA,flSS f-I, 

A_13000"" 
I'Ili ~l CCA,SEI,CrlbSlA,INA,SZA,RSS 

FA flED 
L.CA,Hl,CH .... SSA E-O, '-177777 
C.C",&EZ,I..Mf".,SSA,RSS E.l, A-171777 
~Lr 01 FAILUl<EI CCA,SE.Z,CI1E,SSA IF 

E-. .. "" CCA,SEl,CHE,SSA,RSS IF 

0-' 
tC .. ,6E:.l,['MF.,dSA,~U E-~, J.-ln7}} 
LC"',S£l,C.l"lt,SSA,SZA,PSS E-I, A-117777 
"U U fAllliNE' CCA,HZ,CHE,SU,SZA IF 

E:.-.iJ CCA,SEl,CP'lE,SSt.,5lA,HSS E-, 
eC.f,SEZ,C.I'IE,dSA,tNA E-l, A"'~lfJl,UI00 
CC", SEl, eMf, ~'U, IN,." RSS E-., A-00~P060 
!-Ill "'1 CC",Sfl,C~E,SSA, ,,,,A OR CCA,S.E-I, 

e~E,SSA,INA FAilED 
CC",6El,I,Mf,SSA,lNA,SZA £-1, A="~000i1ll 
"'ll v'1 CCA,Sfl,('ME,SSA,I~A,C;IA FAILlD 
LC" ,SEI, L. ... I:., 3')11.,110" SlA,FtS5 EII1, 

A_~1!J00m0 

i'lL 1 till (.CA,&EZ,CfI1F.,SSA,rNA,SlA,RSS 
F,t.lLE D 

LCI,SEI,['Mt- ,S5A,SlA,RSS E-ilI, 1.-117777 
"LT et CCA.,SEZ,C'"'E,SSA,SLA,RSS FAILED 
CC",SEI,LME':;ISA,SLA EIII, A-171771 
"'Li WI CCA,S~Z,C""E,SSA,SLA FAlLEn 
(,C,,~E:.l,t.'1f.S$A,SLA,5ZA,RSS E-0, 

.-HI717 
"LI 01 CCA,sEI,CI1E,SSA,SLA,SU,RSS 

fA JlE:.D 
CC',St.I,CMf..,SSA,SLA,sZA t.-I, A-171771 

HP 20400AL 

"CO .. (.CA, SEl ,C-"tE, 5SA, SU, SlA FAIL~D 
ce.,Sl:l,LMF.SSA,SLA,JN. E-1, '-000000 
tCA, SEZ. CMf, S~A,Sl.'. t NA,RSS E-1I 

h~,,1/1009 

'Ll ., tCA. Sf 1 ,CME, SSA, SLJ., INA OR CCA, 
St.l,CHF.,SSA,SLA,INA,RSS 
.. AILED 

CC" ,SEl,l,Mf ,S~A,SL.A, I~A,SZA £"'1, 
A .. 0k":00i<!d 

"L T ., CCA, &t.Z, CMf., ~SA ,SL A, INA, SLA 
F J. ILED 

ec" SEl, CMF. 5SA, 5LA, INA ,SLA, RSS F-t, 
A-'Hlae01) 

HL' ., t..CA, &E I, CMf:, 55A, SLA, INA, RSS 
FAILED 

L" ., L.OAU :'J~. RI:.G. INTO A_e11777 
.N' A-Ul(!iZlA06 
M,' ., MER(,E. S_, REr:.. INTO '-171777 
IN' E:.-l, A-13A,JIilAIll 
CC",SEl,t.:Cf.,If$S 

'L' ., CCA,&El,CCE,RSS FilLED 
LC',SEl.,('CE E.-I, J.-177177 
c.t .. , SEl ,LCF.. ,SZA ,RS':' E-I, A"111771 
"Ll .. CC4,SFl,CCE OR CCA, SEZ, CCE, SlA, 

RS:' F J.ILED 
CCA,SEl,CCf,SU E-I, A-t77777 
CC.,SE1,CCt., INA,RSS E-l, Alle0101"" 
_Ll ., FAILURE_ eeA, SEZ, CC£, SZA IF 

A-177777, CLA,,,EZ,CCE,INA,RSS 
IF ,·"01/HIIUiJ 

cc.,Hi,c.tE,I~A E"I, ,-,8300. 
CC .. , SEl, l:CE, I riA ,aLA E-, , A;s"'~~9Be 

'"'LT U I,C''I,&:'2,CCE, Iii. OR CC'A,SEi,CCE, 
UfIo,SH FAlLED 

CC;,5Ez,1:CE.,I'IIA,SI',R!oS r-., A-ellU!!!'" 
"L I ., CCA,SFI,CCE,I"iA,SlA,RSS FAILED 
(.C ... , St.Z ,I~CE, SLA,HS,S t-, A-177177 
"L' ., I,;CA,:JJ::I,eCE,SLA,'fSS FAILED 
(.C .. ,SE1,LCf,SLA f'-', "-177777 
LC",st:.l,LCF.,SLA,SlA,RSl E-I, A-I17777 
-L' ., ttA,SEI,CCE,SL.l OR ceA,SEZ,eCE, 

SLA,SlA,RSS FAILED 
cc .. , SEl, nc!: ,SLA, Sh E-S, "-111777 
CC.f,SEl,CCF,5LA,U'A,RS3 [-I, "1I8o!10,,~a 
_LI 0' FI..ILUf(~ eCA,SEl, CCE, SLA ,SlA IF 

A_11TH" rCA,SEl,CCE,SlA, 
I"",RSS If A-000 

eCA, SEZ,CCE, SLA, ttwA 1:_1, A-~80Qle" 
CC. ,S~l,rCf ,SlA, ,"''1,&1.1. [""I, A-,nlooes 
'LT ., etA, SE l ,ceE, SLA, INA OR CCA,S,El 

Ct.E,SLA,lNA,SZA FAILED 
C(.I! ,SEl, CCt.,SLA, INA, SlA ,!iSS [-I, 

A-P0ihHI0 
"L 1 ., CCA, ~EZ ,CCE,SLA, INA, SIA, R~S 

F AI LfD 
L.CA, $£Z,l CE, 5SA, RS'I E-I, A-I77771 
-LI ., CCA.,SEZ,CCF.:,Sc;A,RSS FAILED 

0143 05141 011l376B 
2144 0~742 303163 
el4b ~57"3 U2"01 
"146· 
fl147 11'5744 003/62 
0148 65745 81/13/65 
01"9 Bb746 10201i11 
01:)~· 

01~" 
1i1152 05147 003/64 
iii I bo5 05750 9037b6 
111154 1O!::l751 Hl2001 
1111155" 
i!156 0ti7~2 1'1103767 
13157" 
'5158 0!)7'r).1 19Z~01 

0159-
1'11160 057tl4 1'1103171 
0161 "57~!5 11'11200i 1 
0162 ~!:I756 ~C3710 
~lf)J 00757 0(113713 
PlI6 ... 
~1f)5 0!)7M!I 1020k11 
0166· 
0167 1Il:5161 00J172 
0166 0t1762 00a7/5 
0J69" 
~I'~ 0b763 102liH:ll 
"111· 
t1112· 
0173 05764 01113714 
0114 I1Ib76~ iH!l3776 
0175· 
~116 0b16b 102Af('1 
r:177-
v 176. 
"'179 05767 IllklJ711 
Plla~" 

0181 1/1577~ 102"~1 
t'182· 
~la3 tl5771 0~00.0 
0U4 057;::? 121113 
~185 05773 1t06oi100 
111186 0&0"1!I 
0187 1Il6~iIJ(II 06203e 
"IS8 2b:'l'1 1117.2fJ .. 
0189 ~'6::l1"'2 162~134 

0190 C60d3 il12~37 

rt 91 l~b~94 CI~2~02 
1::192 tlb.l~~ 026t!21 
~1~3 ~b.l"b 162034 
~1~4 k16)Vl7 tl.\t;;dJI 
~19~ I/Ib'llIV 172~.54 
~1¥6 IHJ':ll1 ~,)biiJ .. 
e197 ~hoil12 0b20J4 
~lil6 ilb'H3 klb2it4/11 
~199 eb"'!4 "2et~lb 

~AGE. 0d47 .u. 
0.;>PHI ~6dlPt 1d2621~6 

r'2~1 "'61'116 062\1J~ 
Pl202 06~ 17 ll7203. 
020.5 \::I6"2~ 12&"41 
02£4 ~:»,II~I 1621.1.14 
",;o0~ iflblo122 Ul:tIllJ6 
Ii'l06 ldo~23 1721/134 
"'2ijl 0o":t4 U3blll.$4 
ilJ2~b 06r1J215 0tt2111J4 
0209 klbwt26 U5211'41tl 
0~10 ~60.27 02b0~1 
0211 0t1030 ~260~1 
Ql212 iIl6Wi31 0602",35 
'213 0~~;'2 012034 
~214 0610433 126~4t 
£21 r; ~6~:."" tH120"B 
"llh re6JJ35 0"21110" 
0~11 0bOlJ6 113717 
Pl:i.18 re6"'37 i!0dld~1!I 

0219 06"4kl 06U~l1l 

1/I"!.H.l ~O~d I dlll<ll:k'J"'1 
~221 

folO ERRORS. 

HP 20400AL 

CC"SEI,llCE,SS.., E-t, A-1';7777 
CCI,SEI,LCF.,SSA,SlA.,RSS E-I, "'-117777 
IoIlT U CtA,SEl,CCE,SSA OR CCA,SEI,CCE, 

SSA,SlA,RSS F-AILED 
(.C"SEZ,tCE,S3A,SIA E.I, A"I17717 
CC~,SE.I,t:CF..,S5Ad"A,RSS lOll, A-"H000111 
"LT FIl FAlL-ORIEl CCA,SEI,CCE,SSA,SlA IF 

b0777/1 CCA,SEl,C'CE,SSA, 
U.A,RSS If ..,-ecJI,k'lgo 

t..CI,5Ei,(,CE,dSA,t~J. E-I, A·S~gl/l.k; 
cC ... ,SEl,r.Cf.,S3A,INA,&ZA E-l, A_frlO"'h10 
i'lL. I 01 CtA,SEI,Ctf,SSA,fNA O~ CCA,SEZ, 

CCI ,SSA, INA,SlA FA ILED 
CC~ ,SE.I, CC~ ,SSA, INA, SZA, J:1()S E-t, hili'!"""'" 

A_Uoal/lt-lu 
toLT 01 CCA,SEl,CCE,SS,t,,INA,SZA,RSS 

FA ILEli 
CC.f,5£1,C.CE:.r~SA,SLA,RSS E-l, A-177777 
,.Ll ~1 C.CA,~EZ,CCE,SS""blA,RSS FAILE.O 
t(,.,St.Z,t..Cf..,:t&A,SLA E"1, A-117771 
cc .. ,~E.l,CCf,S5A,SL.,S2A,RSS E-l, 

bt77711 
~Lf 1;!1 ':CA,b~l,CCE,S.S ... ,fJLA OR CCA,SEI, 

CCl:..SbA,SLA,SZA,RSS FAilED 
tCA,SEl,I:CE,SSA,SL ... ,SZA E-I, .-111171 
CC .. ,SE.l,I!CF.,~SA,SL.,t"'A,RSS EIII, 

'-Q!\,,1Il000 
"U It1 FA I Ll''''E" I CCA,SEZ,CCF,SSA,SLA, 

6.Z.6 IF A-I777771 CCA,HZ,CCE, 
S~",SLA,INA,RSS IF .... lIIeene 

CCJ!,SEl,r.CE,SSA,SLA,INA E.-t, .-Ottil0ihl 
CC.,SEI,r CE,SSA,SLJ., IIIIA,SZA 1:-1, 

A ... "':1O IIH:l0 
~L.I 01 CCA,SEz,C\..F,SSA,SLA,INA OR eCA, 

SEZ, ('CE, ~SA, SLA, INA, SlA 
FA lLED 

(.C", 6El, (;Cf., 5SA, 51 A. UU, 5ZA, RSS Ea" 
,hZ0ihhH.! 

r.LI ill LCA,SEz,eCE,SSA,SLA,INA,SlA,RSS 
FULf:.D 

LL' 
.IMP I"tlDlr, 1 

I'IOllF 1lE:.f "t SEI 
"FiG 6000tt 

"'ESET LD'" fiSTAt( 
&H srAffT 

I'!Q" LUI START, r 
.M ~MASI( 

.z, 
Jl'1fi AHOD 

hMLJ LDJ! STAR',I 
leil BrtASK 
SH SU.Rf, t 
I &.t: START 
l.D" START 
tp,t "'ASK 
JMF PEST 

.fHf EtHOD 
REf; T LD< fcSTAN 

." START 
,MF BEl'), I 

A~L D LOO SUPT, I 
.. I '&"'.lr.5" 
.TO START, J ,&, SURT 
LD' START 
<p, "'ASK 
JMF RESTt 
JM' AMOO 

1'IE.::Tl L ~, RSTAJ.! 
.TO $T ART 
JHF 8EIi, I 

STJ~l 'Ef tlEGIN 
ASl AR OEf BEGI ... 
A~~ 51\ I.Cl 17~717 

~""'Sl\ LeI 012140040 
f'lHK l.iE~ ,,"ODIF-I 

." LEf aEGJ~.1 

ONI 

HP 20400AL 
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Listing 
Memory Reference Instruction Test 

MEMORY REFERENCE INSTRUCTION TEST 

Tape No. HP 20401B 

Listing No. HP 20401BL 
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PAGE 11111"1 

e01H 
FIN 
F tNI 
hALT 
H"LTl 
INIT 
LUOP1 
L.OOP~ 

j./"RT2 
STAiB 
START 

NO 

PAS! 

0uU 
8081 
0.,02 
090;] 
Bee4 
~JJ9!5 
0006 
0907 
00lllS 
'Hle9 
001" 
0011 
0012 
ell11J 
0014 
e.tll!5 
0"16 
iHHl 
0tllB 
0019 
0oJ2121 
0"21 
""22 
0023 
0024 

0B7665 
.-"'7666 
0{17661 
·''''7667 
~H,'642 
0a76C5 
~"76ee 
,HJ76e .. 
.,.,7663 
0076U 

E.RRDAS_ 

8eBZ .11 

1117642 
1116.2 86366;1 
"'76.;] .,7J664 
0764 .. 167667 
117645 01361004 
11:17646 117664 
07b41 "9209. 
allS!)0 1373664 
r111651 053666 
1:f76tl2 ~27654 
076a3 111276045 
076!14 867661 
17655 17766' 
076!!56 IIlB2Bi. 
07657 0136()4 
~76M' 0536615 
01661 102i!1"1 
07662 0276155 
87663 ""iJ002 
0766' Iillieus 
"7665 "11642 
07666 0,111)180 
07667 lI!I2BU 

" NO ERRORS-

ASflS,A.S.l,T 
DRG 1t5.2t1 

INIT lU STARI 
BT" START 
LDY "AlTt 

LQC Pl I ... 
ST. START, I 
IN' 
IU START 
CP' FlNI 
J.~ PARU 
J." LOOPI 

PAIH2 LDH HALT 
LOCP.:!: Sri SURT,I 

IN' 
'1' START 
cp, FIN 

rlAlT "LT "I 

J"' lOOP:;) 
/',jURI DCT 2 
5T AHT eel • 
F I' DH INIT 
FI" CCT lOB 
~A," T1 LeT H'l2'''Jl 

EN' 

HP 20401BL PAGE 

00EJI 
A2 
A3 
AC 
AS 
AA 
AA I 
AS 
All 
C2 
C21 
C3 
C31 
C. 
C.I 
CO, 
CA 
CAl 
CB 
C&I 
D2 
D21 
DJ 
D31 
D. 
D. 
DA 
D. 
D81 
GH 
GD2 
GUJ 
GD' 
GuO 
Gu6 
G07 
GDB 
GDO 
12 
13 
IA 
IB 
ITE 
IZI 
IZ2 
IZ3 
IZB 
L2 
L28 
L3 
LJd 
L. 
L~ 
LA 
La 
LB. 
LOI 

HP 20401BL p.GE 

L~2 
L~3 
Lp, 
LPS 

PUT HALT IN S fi:EG. L~6 

LP7 
STB IN CURPENT ADDR. LPO 
I"'CR. ~ORKING UDR. LPO 

OT2 
ARE INT. lOCNS. COMPLETE 52 
YES 528 
NO 53B 
102001 SA 
STa IN CURRENT ADDR. se 

.81 

.1> 
15 CORE INIT. TO HALTS 516 
YES SIX 
NO 19 

TAG 
TAl 
X2 
'J 

" " XA 
'B 
112 
lJ3 
"OM 
I. IHtK 1 
ADtlKB 
"N53 
A 1'0454 
ANS5 
"N56 
,t,PH1 
APAT2 
ASE.II! 
ASE.QI 
AntiP 
e"l!1 
BADU 
BADII 
81.012 
SAu13 
BUll' 
iHdl2 
~'&'DJ 

tlAu4 
8'&'05 
81.116 
B,,07 
BADS 
BAD9 
USE 
BASIC 

l1Iau 

,,,,36ei3 
a8365' 
\:l'J36~5 
0033656 
,]036151 
("~36!57 
e03652 
1)191316 
04136 .. " 
0la36'ei 
41111 36,H 
,Il0l36 .. 6 
~H!36"2 
9036" 
U361SD 
003636 
111036'3 
"03631 
iIIB3604 .. 
•• 3717 
'H'I3125 
CU1312111 
'C'e3126 
..3721 
.193722 
;]03715 
3t1J;S716 
~aJ72" 
"'8,010 
a 0111. 1i122 
'IO.,U!5 
a041U1 
0",,96' 
Z0'S77 
ae.u 12 
al2l4127 
.lIB"I"'3 
,;1115361" 
303671 
3'33666 
203667 
0~J!562 
003625 
0i1!5U2 
,396112 
11101311 
0i11361. 
~H'!31U 
1303675 
J03702 
~03676 
~Ql3677 

"'''3672 
~1i!367J 
U;S711 
121""""2 

"1/li12 

91491" 
~04a27 

0".Ul 
30'015" 
-.1104010 
Zo!4103 
0"'117 
011"'133 
.aoiJ 10 
0~J711 
>'!03713 
003114 
(iH13101 
003110 
VI'3;S712 
~"eS0::S 
006a03 
",,;S692 
~02101 

,,"'275 
IJi2IJ62 .. 
~1!!3662 

UJ663 
.H!l366' 
21!1J66S 
::403660 
~03661 
liIiU626 
~il3627 

.'1321 
0a312J 
001J22 
1210!5B21 
00!HJ23 
III iii 5ii125 
0105921 
faUl7J 
1331214 
00360. 
~12I361B 
.101266 
002147 
01212354 
1210244S 
121~255" 
01212654 
903142 
01!12164 
"'02201 
002216 
~0223J 

21022'6 
illS2260 
01112213 
01J2J85 
o ill 1276 
001B00 

Listing 
Memory Reference Instruction Test 

HP 20401BL 

HP 20401BL 
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Listing 
Memory Reference Instruction Test 

PAGE IhJII1J HP 20401BL PAGE ra~2I~ HP 20401BL 

IIN51 U~62. GD34 "U65. 
8TE"P ""1267 ISAS[ ".11300 
CANI ~125e2 InVE. "13511102 
C"N2 111:2511 I jFAI 1'101315 
CAN3 B1IJ2!521 , IF'\2 }J.U5Irtl5 
CAN4 002527 lJFAJ ~1I60UI 
CA.,." .125~7 II PAT ~.3635 
CA •• on55. J 1P5111 ;,91320 
eAN7 DU565 IIPSI "11I!UI17 
eCAPI qn3~3 liPS. .a6017 
eeAO. 'U~4. IIP51 0m:!78f1 
CeAD3 aJ3361 1110 '01312 
CC.U4 U~U3 IIZI '''36311 
CCAD5 ~t3.1iJ5 11Z2 ~"~U3 
eCHO 013422 11Z3 006313 
CCA07 I1i!1;U26 IhST2 IZ'ra~6U 
CCAD8 ;:II PI 344. IhSl3 g0:!622 
teA'1 ,1H12517 INSf4 :111113623 
ceAN2 CUJ261117 I,.,STR ~'2I1270 
ceAN3 002617 IFAT2 W03633 
CCAM. '1112627 IFATJ at3634 
CCAN5 01112637 ISIX ;t1!l6182 
CCAN6 OU65. liND ~e36e3 
CC,AN7 "82666 LPU dmof,147 
teBDI U3454 LPII ';)IU164 
eCBn2 '03467 LpI2 "A420e 
eeBD3 "'ilJI581 LP1J J04214 
eCB04 003514 L~14 U4227 
eceD5 U352. LPU5 a0·:a43 
eCBD6 '.35~. LP16 l:U"255 
etB07 303544 LDll tII'I.278 
ecso. ~IIIJ556 LPI8 aUJII2 
teLsl .031.3 LPl9 >04315 
eeLS2 003171 LPU ell.J38 
eelSJ at~l77 LP21 PU;S" 
CeLB4 013185 LP:22 ~d'3e7 
CCL8& "~1I3 Lp23i RU373 
eeLB. .13123 LP24 ,JU4U 
eeLS7 103127 LP2~ 3U427 
eeLB8 "1313. LP26 ~IU46 

ceL~1 '"2775 LII27 :Ila4,U5 
eeLN2 "831113 Lp2. 004'514 
CCLN3 113'11 LP29 ,~'52" 
eeLN4 U~1I17 LPJB ;HI.S4Z 
eCLN5 a"3125 LP31 204:568 
eCL~6 3"314" L.32 "04577 
eeLN7 n~IS3 LP33 304616 
eeCNI iil82356 LPJ4 ae.635 
eeON2 al2447 LFn QliI1271 
CCORI 802711 "'A,Rl R"l4a4 
ceCRa .'27U DT12 "~617 
ccnH3 002721 PATI ea~631 
eeCR4 ee~731 PAn ~03632 
ceOR5 01274. PAl3 01!1!o82G 
ceOR6 .'2751 PAT4 ~e'5122 
CtOR7 0.,75. PH!:! !l'15024 
CCCRa "02765 PATSA If'I.,.S0U 

PAGE tau HP 20401BL PAGE. ga"'fi HP 20401BL 

eeSAI 013147 PAT6 001511126 
ceSA> 10315. PAtU "'861114 
eesu 113165 Pelt IIIfIIIJ13 
eesu 183174 PBI2 '11314 
eeSA5 813213 PETI I!h12iJl3 
CCSA6 083212 ~E12 0"2.U16 
CC.A7 0'3217 RE T3 ~02011 
ceSAe 013226 HE I. 0.2114 
eessl "32~7 RET5 "'211126 
eCSS2 113246 RET6 .021134 
ceSB3 103255 PEI7 •• 2143 
cesu 283264 fi'ET8 e821154 
eCSB5 al3273 FcET9 BU2376 
een. ell3383 RETt el1277 
eCSB7 .. nil REne ¥'t1ll4656 
eCBBe .U317 STFVE 0"3614 
CONTI .,2153 SISI' an6l5 
CONn 162171 SIT" " .. 3",. 
CONn 18221& SIT2 ea3616 
eo~u oa2222 SITS .. 5111 
CONT5 012237 SIT6 i'lli16111l 
eONT6 012251 SIXI •• 60111 
eO~T7 812263 SPAT ~U272 

CONTI 082275 SPAT., 001317 
eONT9 082387 SPATl "~7a3 
ER~I 8136.8 SPAT2 ,ueue 
EAR2 ml5111 SPAr3 .06116 
E~R3 .. UII SPT2 011137' • 
ERRnR nun SPI3 3"3785 
FIVE "~611 SThO 111"13111 
F IYEI .oelll sueR a012.4 
FXIA 01211. HOI. ~a1l75 
FX2A 082131 IADAI 0"3322 
6018 "14157 TADA2 ",,.371 
GOII 3,.17. fADB ,a1216 
6012 111421' IUBI 11113 •• 3 
GOU .14223 IADd2 1lJ",.1522 
sou ... 236 TAhD ~"U76 
GOI5 104251 lAND 1 "'''2473 
GOIO 0 .. 263 UNlJ2 01.152 
GDI7 aU27. TePA ~8U'1J 
GOII 8114318 TCPU 0111'312 
GU9 QUI.32. lePA2 131.1111 
GOU 014337 Tepa ~0U57 

8021 IIUU ItPU P'1.'I2."2 
GD22 .".366 TePB2 r,uJ4S2:S 
GOU lOua5 TlOR JlIII1131 
GDU 014423 TJO~1 ""2671 
aDa5 IUU2 IlOR2 001.162 
GU6 814461 IIU :1111912 
G027 8 .. 588 TlSZl "92137 
GOU '14517 '"PIP 1ll1'U III 1 
GD29 0 .. 536 IJ"PI ;'1"'2118 
ana 884554 lJSB ,111111113 
8031 0 .. 573 IJSBI '''2162 
8031 814612 rlDA "1114' 
aD3~ ... 631 TLDAI "1277. 
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PAGE e""" HP 20401BL PAGE 81109 iCIIell! HP 20401BL 

TLDA2 ZU24. IHI~7 Bh167 02151171 J"P .+2 
TLDB LullU6 Besa IUl7. 102881 "IT II TCPB .. llED 
TlDU 111"38156 IH)!!I9 01071 Oe24''''' IN~ "'-lIunu 
TlDB2 (lIU266 1"'6" IrHr;lI72 036\!n1. INI a-LUBtJel 
UU ftOII5. UOI 01.73 9~'eilB cpa 8 
TSUI A1IJ3141 ePb2 i;1074 02&P16 J"' TAND 
!SU2 illJ4JU 0~63 .1~/5 1924", "IT U TCPB FAILED 
lST& am 1163 IIId64 "1'376 0024(18 1A~D Cl~ 
lSlBI 083231 ~atJ5 fiUn IU'''''''e eLi 
lST&2 dA'J42 d",t,,6 111110'" U2SU L I~ 81 "-877777 
noR a011U 1I10b7 irU131 Ub5U Lli II 8-177777 
HURl i!1i!I2578 I1U/l68 01102 Ih'6"". IN8 8-U.8"" 
1)COk2 BUllS e~69 0.UJ 01011111 ANI. 1 .. NO ERRORS. iht7B ~II." 80211"2 510 

8871 011165 1028111 HL! 01 UND FAILED 
aid/? 01106 ~B611". INU e-uu"Jlu 
0"/3 81 .. 7 aaeo~1 ANt I 
i!l"74 OIlIB 002B2e 85. 
0r"'~ UIlI 1020B1 "IT 81 UNO FAILED 
1/1(176 11112 0,Uh111 Sl' 
e'lf77 BlIl3 1~2 •• 1 "IT 81 lAND FAILED 
sen 0111' 01124811 TXt~ Cl' 
1/1019 01115 a06."0 Cla 
111\'80 lUll" 102501 LI' 81 .-177771 
0u81 01117 Ub:5111l LIB B1 e-a77777 
~"82 0112' ItUBifl 'O~ I 
E1Ua:s 01121 ""iiUI!i2 HU 
e~84 01122 U2BDt HlT 01 TXOR FAILED 
Ih185 BII23 iJIII6"1" IN8 B-10ABIUJ 
i1086 9112' B2.11181 'O~ I 
0087 01125 .tS2921 8S", RSS 
"OB& 1!11126 U21iU!I1 ~L t 81 TXOR FAILED 
Ih:tt19 01127 800'11111 'l~ 
8k191!1 1J113~ U2t1"1 ''IT BI nOIf FAILED 
BflJ91 BII~I 1t62581 l1'-R l" 01 A-011771 
8&92 01132 Ub)"l Lli 81 Ii-", 7177 
8093 "1133 alll6tlD4 .. 6 8-U8age 
ee9' il11J' ,,;SeYYl 10il 1 
e095 ill 1.55 983100 CM" "-""010121 
tlllt9t1 1111.56 30281112 Il' 
Ihl97 ell.!' 102801 HlT ., 110il FAILED 
lJEI98 911"" Yl1l240e TLU tU 
0,,99 U141 1106.0I'!I cl' 
"191 ~1142 1301211 LD' LPAT A·a17777 
0Ul 91143 8to.l211 CPA LPAT 
1/111112 ull.u j2~146 JM' '+2 
111103 \dIU45 11::12"91 rLT PI TLD" FA ILED 
III 104 01146 ~"2400 H!b Cl" 
0US iS11t7 1365271 LD. LPAT a·A17n, 
eUIJ 011 :50 1025"1 L I' 01 .-817177 
0107 IiH 1~1 B516"IH 'P" I 
£lUIS IUPi2 025154 J"F '+2 
0109 1611 ~3 102"'01 .IT 01 fLDB FAILED 
"lU IU1~4 ""2400 tsT A Ll~ 

ijl11 "'11::.5 aQ64~1i1 tLd 
etH \H15~ 1212501 LI' 81 "-877177 
IIHt.5 011511 071212 sr. SPAT 

PAGE Bill!I8 '11 HP 20401BL PAlroE. 81i1~ 'U'2 liP 20401BL 

'801 ASI"a,A.a.L,T 0114 9116' "SL272 ep. SPAl 
eell bllne DR' Ull18 9115 HI 161 825163 JHf *+2 
IZIilIB2 B",ee ""2511 BUIC CL_ ,elE a-I,E-. fl116 et 162 lS2'''',. .ll II lSTA FAILED 
1110.,3 Ole'l 025013 TJf'P JI'IF T JI'IP+2 111117 "1163 "e2'~O 18TB i:U 
1~1J4 1rIi392 U2081 HlT 11 TJ"P FAILED .all8 :511~4 U11272 &1' SPAT 
Ig85 0IU3 area •• TJU JSB aUBR e119 (i116~ 102eu LI~ "I 1.·017777 
91rUt6 """II. 812311 SLA,RSS "12'3 "1166 U6!5BI LIE .. a·077177 
Slda7 U'il51112161111 ~L 1 ill lJSB FAILED Ul21 "1167 815272 STU SPAT 
'''rtma 81306 1IIi1t1IU 1 SLi,RSS 0122 1111170 ~!51212 CPO SPAT 
Bal9 InS1 U21i1Bl "l! BI TJsa FAILED g123 11171 825113 JHF ... 
11610 01U" "8241118 Cl~ A-' ~124 IrU 112 1Ii2091 kll BI TITB FAILED 
Ull "lBll 8064111 eLI B-. 0125 U1 L73 ""b.4Be ClO 
i0U liIla12 U2bliJ1 TlSZ L I~ 01 A-077777 0126 0117A 075272 STii SPAT 
""13 IIIU13 106511 LIB II a-I17777 1121 01175 iUt2b'H. TALA CU,ClE 
eal" eUn4 "341111111 IS' • 0128 01176 1/16121.5 LD' liPA TI A·o52525 
1(U5 8Ul~ il25"17 J.F ·+2 "129 UI77 8.1273 ADA APATI A·12!)252 
911116 BUt6 1r12!hf21 " .. .+3 "130 112"1 Sf! 127 4 CPA AP.T~ 
0lU7 11"17 !deb".,. INI OUI 01221 11125283 J"F *+2 
B811 "1920 a25iJU J.F .-. 9132 91202 1H21i01 kll 01 TAD .. FAILED 
llU9 IU21 "86e14 INI 0133 11203 "152049 HZ 
11H128 1i11I22 ""6&12 III 8U4 IlIUtlli 182001 olT II TAnA FAILED 
1~21 eU23 112111 HlT II T1SZ FA ILED-A il135 1rH20~ "e"14e GlE 
'UI22 ~U2' ""'''4, ClE 8136 0120(. 061274 LD' APAT" A·125252 
0923 UU!2' 1021511 LIO II A-817"77 8131 1/11207 1141214 'D~ "'PAT2 .... 052152. 
eu24 IU26 U651l LU 01 a·"71777 01;sa 012U 01112094 IN~ ... ·8~21525 
'HUI5 eU27 1:S48U IS' I 0139 01211 1I~1273 GP~ "PAT t 
8026 eU3B 82'S32 JHF ·+2 QU0 81212 02&214 JHF '+2 
BB27 IlIa3l "25"3. JH' ·+3 8141 11213 U21lJ1lI1 i'lL 1 11 TAD.I F'ILED 
lilZS eUJ2 11102:114 IH' a142 01214 B02S41 5Ei,RSS 
".,29 II UlJ3 1215027 J"F ·-4 8143 II 12 Ui 18211111 "L1 U TADA FHlED 
.031 81034 '102884 IN' 1IJ144 01216 eea.4, THB clE 
0031 UU3S 08211112 '10 81A5 01217 Sbr,Z1;S LDB APATt 8·'152529 
0U;SZ 0 .. 36 1B2eea hlT II TlSZ FAllED-B 0146 0122111 1iJ4~273 '08 "PAll 9·1252152 
i833 .U37 811251e CLA,CLE 81'7 01221 tl61214 L~' APU::J "'·1252152 
aeJ4 Blue 102511 1C'" LI~ 81 A-a77777 BUb 81122 ~501i101 CP~ I 
8935 .1041 106581 lli 01 e-II17777 8149 1111223 "'25225 JHF ·+2 
0036 BliiU2 11158911 CP. 1 el5e Eli224 Uf21iJil "IT 01 TADa 'AllED 
iU137 1111'3 025045 JH' ·02 e151 11225 "020'0 SEZ 
elu RIle .. U2liUH "ll II TCPA FULED '152 01226 102811'1 hlT II TADB FAILED 
011.59 IIla4!) 0USI4 IN~ A-1Bllltl88 .:11153 U227 81111a411 elE 
IfU0 IU46 886fr111. INi a-l"0I1al U5" 012;]0 065214 LDB APUP e-125252 
IIUI 8U'7 058111 CPA 1 IiU5~ 01231 1lI4b214 ~n. APAU a-852524,E-I 
""42 IIUfll 1251152 J"F ··2 elM 11112J2 iH!lbB!rI. INa a·0b2!5:l5 
IIIU3 'U51 11112111 Hl! 01 TCPA FAILED U51 BI2.13 3b1213 LD~ APAll 
liBU "19b2 il8211l1. IH~ A-IleBIl USB 012 J 4 IrHHHHlII CP' I 
1,u,4!5 'U'53 U6ge<l IN8 S·I'"'III 0159 1/11235 "25237 JHF *+" 
IS46 II ~~. e!5I'" I CP~ I 1160 1iH2JfI 102181 ttLt IiI1 TADB FAILED 
'Blot 7 111 I aSb 025a57 JM' Tcpa Ubi 01237 "82~'1 SEl,RSS 
1/1846 UIIIS6 1021BI Hl! 01 TCPA FULED 11162 0124fJ "'2eit "'L1 01 UDB F .llED 
111049 DUb1 lI!I2511 TCP8 LI' II A-117777 IUl3 012'1 iJ02511 CLA,CLE 
11r)51 01l1bB Ub511 III II 8-'11717 I&lb' 112'2 011'16400 CLO 
l/Ie51 111161 liU54011e ePI e i1116!5 01243 125275 JHF TAG,. BASIC TEST COMPLETE 
0952 "'962 iJ25lrtb4 J.' *+. 0166 01:?4' 00"001 SU~k ,,"Or R~TlJRN ADDR. 
105~ 111.63 102." hl! II TCPS FAILED 1/1161 012.45 1I0241U CU,INA 
li5. 1111064 01i!121!11' IN' "·IBCHIIII ~16' 01246 IIHI64B4 CLB,INB 
IIIlrJ5r; HU65 ee6114 INI a-l"""1 131M e12oi7 125244 JHP SUBR •• 
,U456 ""Hi6 05411. CPI III 017m 1112511 "1110011 ERfiOk .OF RETUFtN .IDDRESS 
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Listing 
Memory Reference Instruction Test 

PAGE tell .. a HP 20401BL P"Gl. 101.3 '12 HP 20401BL 

8171 11251 .712.0 IU ATE"' 128~ i1l11117 B6U21 lD' I~ST:;J 
0172 812'2 ,7D207 n. ITE"' 1286 0211' 1117el12 IT. a 
fl73 81253 16125. lD. [RROIf, I "287 12111 U636za lD' INST:\ 
~17< 0125. 87127. IT. INST. A-LOCN. Of ERROR INSTA. .128e 12112 8701183 ITA 3 
"I7D 8125' 165271 lD. INS'ti, J a_U,D INSTR. CODe: 0269 02113 U3623 lD' INn. 
8176 eue.6 UJ2811 "L T 81 ''''SPECT It AN» B REG. VALUES e29" ~21l4 Il7GhJe .. ITA • 0177 01257 .6120. LD' ATEMP .-ORIGINAL COhTENTS 121291 1121 IS U82.,. Cl' 1178 "U68 165267 l~. BTEH' a-ORIGINAL CONTENTS 2292 '-12116 It·Utl. F)[IA J81 1 JS8 TO • DIRECT ua 81261 102011 ,,"l BI INSPECT A .ftD 8 REG. YlLUES e293 12117 117618 JSi ERRI .. !rIue 11262 8.125. LD' ERROl( 129· i2litl 111112116 'EF '"2 
0161 H 1263 liU!." IN' 1295 02121 1.7628 .DB BtHST 
0182 1126' 17126. au EreRDM 0296 82122 863621 lOA INS!' 
1183 Huae 121525, J"p t.RRO,., I 6297 0212:!i 81eelrJ2 ST' 2 
818 .. 1111266 118e" •• .UMP CCT I 8298 1t'212' 863622 LDO lN8U 
• 185 e 1267 1&188e •• en"p OCT 1 111299 1c1212~ 87(1111113 IT' 3 
1186 81278 lIIee8 IhUH OCT 8 930" >212. 06J623 L" INSr. 
~187 01271 177177 lPH CCI 877777 e"141 "2127 871i11J1d. SU • .1&8 0127' e8.-'." SPAT CCT I 1382 121'" 082481 Cl_ 
'189 U273 "52525 ,P'1l tCT 1525:;'5 111303 "21.)1 U7624 f)(4A JSO TAl, I JSB TO • I NDIRECI 
Olg. 8127. 1252~2 APH2 tCT 12!52!!i2 "38. 82131 1176" JS& ERR'. J 
0191 81275 QUII. TAS DE' TJ"Pt 830b 1121 ... 3 '02131 'OEF .-2 
1192 01216 12:'277 BAH JR' RETIoI JUMP IND. TO PABE 1 0386 11121 J. I I1Jl&lilJ CU,CLE 
1iIl9J "1277 .'2""3 RE 11 OEF ~ETl 0307 0213& 1111.,64"1 ClI rau. ILIiJ0" U2814 UoiSE GEF REu.r 0388 82136 lIile.l. hOP MODULE lDOP 
0195 11311 IIIUliI, SHO hO' 0309 021J7 835311 TUll lSi I Z. ISl TO BASE PAGE 
11196 OUU 8613"1 LDO SINO OH0 1i121"1!1 0261J7 J~' TlSZI 
1197 ili303 1110211114 IN' ".Ill .a2Ul 16lJll lO' Il. 
1198 1111304 "ba""4 I'A IJ12 11121'2 "rd"~i!l2 Ii> 
1199 IlU"5 "7131111 8ro SI"O I31J i214:S 120147 JR' &AU 
'ZII fflUU6 125J01 JR' Slwa.1 1314 e2144 "82""4 IN' 
'121111 U .. n7 10211176 5110 HF REI9.1 0315 lol.l Hi fr1171JiU >ro IlB 
8212 013U "'S'''82 ali CCI 2 0316 11121''' tf2bU53 J"> COhTI 
821J IiIUlI ''''''lei Ili .CI 1 0317 'aU7 117601 BAtl JS. ERRI.I 
128' 11312 883625 ".0 DEf IZl 0;5U \t2U10 ""2137 DLf' .-9 
82a5 IU1Ji 052b25 P81l CCT ''52!:l5 "319 0211:11 eBZIU. GL', INA 
0286 1Il31. 125252 PBU OCT 1252152 111328 82152 171311 SH US 
0201 0l3l! •• 3631 " ... DlF PAT! 0321 021'" lIIil241UI cot·1l <l' 
12118 IIUlb "0Ji6~1 A" liEf .. e..:s22 e21~' 031625 lSi UI lSZ TO CURPENT PAGE 
B.lag 8lJl1 eeliel' SPAro CCT I 1..523 i21b5 82616, JHf CONT I +1 
8218 Hlla0 IU"'7i13 II'S8 DEF SPArt 832. e2J~6 Ictb.5625 LOA III 
8211 01321 136.56 """'K eCT U6.56 832b 02157 I1d21"2 Sl' 
"212 IU:?2 lJc:455 AOfrKB LeT 132 •• 5 8326 1121t10 U2616. JHf BAn2 
1213 "2AgI 0 •• 2I1e"" 8327 82161 802111. IN' 
0214 021.4'" 825276 U"PI JO, BAst JUMP TD BAsE PUE-IND. TO PAGE 1 0,528 0211\2 11I13b25 .,. III 
0215 820U 1l71h'l8 JSI E._AI.l 8329 "2163 02617. Jf1F caNT' 
0216 8201112 '''201118 DEf ·-2 tI.530 02164 1l7~e0 UL2 JS. ERR'I. , 
0217 020,,3 1276111J RE 11 JH' FIVE.1 JU"P 10 PAGE 2 l~D. 8331 tl2U!! (1"215. DEF .... 9 
8218 0UU. 117688 JS. ERRlo1 8332 0216t:. 0l'2.1 .... CL' ,1~A 
Bt!19 02"15 81112.83 DEF ·-2 "'J3J a'167 U7362b s,. III 
0228 il2~06 127682 liE12 JH' SIx, I JHP TO PA!iE 3 IhO. 0334 02170 .,S..!4". COl\12 Cl' 
0221 111211187 117680 JS. l.Rl.1 ~J35 If.!I'1 137626 lSI 212, I ISZ IhDIREeT TO PASE 2 
111222 12018 lie28k16 OEF ·-2 "336 .2172 .26171 J"~ CONT~+1 
022.1 .2.11 12lb1ll3 RE 1:'\ JM' HIIIO.I J~P IND. TO P,GE 2,3,1,1 8331 61113 163626 LD' lIZ. I 
1220 .2'12 1176~1 JSM ERR1.1 1338 02114 00211t82 IZ' 
1225 02"13 IrHt2YlI OE> ·-2 0339 02175 ~2621r)t JRP BAD3 
8226 !J291· ,,,aU1 PEl4 HF ·+3 FOURTH LEVEL IS DIREcT • :540 1112176 ~0281 • I.' 
8227 12915 1176618 JSI ERRlo1 1113'1 tun l1J626 ." Z 12, I 

PAGE '.12 .. 2 HP 20401BL PASt: IIIU 1'11'2 HP 20401BL 

8221 12116 8821" DU ·-5 1342 1221~ 82628, J"' CONT3 
1229 82017 163616 lD' ASEQ+2 A AND B JU"P TES! 13.3 82281 117688 BU3 JSI ERR1.1 
023& 82921 871182 IT' 2 I/lJ~' 022"2 882171 (;Ef ."9 
0231 1120Z1 .,6361i14 lDO ASEQ 111345 "22~3 Iiltla ••• CLoI,lfIIA 
12J2 1121122 d676t5 LDI .ASfQ+I 03·6 82201 173626 III 112,1 
1!1233 82023 l2uee J"' 1 83" Ol205 IrUIZ'''1 COllT..s Cl' 
B234 02120 117688 JSo ERRI .. 834S 1112211.16 137627 ISl ZI3, I liZ INDIRECT TO PAGE 3 Ins 12028 182123 DE' ·-2 111349 82217 .a.au J"' CONU.S 
1236 12~26 863611 IIEHi lC' .ASEQ+3 e3~iJ 82218 163627 LD' Z13, t 
1237 82227 178.12 IT. 2 0351 12211 81Z".2 n. 
8:238 IIIZ038 8676.5 LD. ASEQ·I a352 82212 126216 JMf BAD. 
8239 02031 824.fiIl JM~ 1 I3D3 e22U 112114 IN_ 
"2.1 121!.32 117611 .SI ERRI.I 8384 822U 173627 IU Zl3, r 
e2.1 1t12B3J 112831 DEF ·-2 135~ 822" 126222 JR' CONT. 
12.a 8213. Bb3612 HT6 lOA ASEGr.2 1.156 12216 117611 Ult. JU £.~loI 
IU3 82.35 111111"2 II' 2 '357 '2217 812286 liE ... -IiI 
9244 B2G1J36 IiIb3611 LD' ASEGr 13Sa Ba22e leZ41J41 tL', INA 
11245 82'37 167611 LDa JSEQI+I 83159 82221 173627 IU IU,' 
12.6 112m •• 12" •• J"' I" 136111 12222 ela •• , COtoT4 ClA 
8247 821i'41 117 ... JSI ERRI.I U61 .2223 137631 lSI l1Z101 ISZ INDIRECT TO PAGE 1,2,3,111 
11248 82142 112" •• DE' "2 OJ62 8222' 126223 JRP CONT •• I 
1112.9 12843 alZe46 oel7 LE' .+3 8363 112225 11163625 lOA IU 
n58 1628 •• 11761. JSB ERR1.1 8364 12226 Yil2SU2 nA 
02~1 !l2IC!! IUt21.1 DEF '"5 i.56:!1 12227 026233 JR' BAD! 
1252 1i12'46 1&3613 LOA UIEQh3 1366 82230 1iI.2,ae lOA 
1I:r!53 82047 171182 II' 2 1367 82231 173625 II' IZJ 
125. 1r12~!i1 H6715U LOB ASEGht 0368 1d2232 IZba31 JHF CONT5 
8~~!5 82151 124181 J"P I" 0369 82233 117618 BAt!! J81 ERRloi 
0256 12'152 1116111 J88 ER.lo1 8378 1122.U \1.2223 DEF .-9 
la7 ealb3 .Ia1151 aEF '"2 1J1l 82235 182 ... eL', INA 
125. 82'5~ 112867 .[TO LtF .+3 1372 82236 873625 IT, III 
11259 12055 117 ... JSI EARl 01 8373 82237 1r182'1it4 Cg~T5 CLJ, INA la. 82.56 flU51 DE' .·8 131' 122.11 1341118 lSI • In A DIRECT 
8261 12851 "12~e. CU"CLE 8375 a2UI 126UO J"F CONTf5+1 
111262 e2~61 '''Glue CLa 1376 82242 16."8 LDB B 
0263 &2061 eealva 'ap OaDTLE LOOP 0371 12243 IU6'82 n. 
1264 '21~2 81n81 TJUI JSI SINO JSB TO BASE 'AIE 8378 122" 126246 J"f &AD6 
8265 12863 117.8. JS. URloI 1379 12U5 1126251 JHP CONT6 
1266 8286. 8U2062 DEf ·-2 (5380 ~22'6 117611 BAt6 JS. ER"" '267 lao6~ 11761. JSI SlnE,1 JSB IND. TO PAGE 2 1381 1112247 1822" DE' ·-7 
labl 82866 117611 JSO ERRloI 1382 8225. 812'81 tl' 
liI.!b9 82a07 882M65 OEf ·-2 8383 1i12251 ""64IU co .. rb CLI, INa 
8271 12118 11761. JSI 5181l1, I JSB IND. TO PASE 3 838. 822'2 IH." ISJ 1 ISZ • DIRECT 
0271 02"'1 1176111 JSO ERRI.I 'J8D 82253 126252 Jf4' CONT"., 
0272 821412 1192e1. DE' ·-2 8386 H22t54 861811 LDA 1 
1121:5 821173 1HUs JS. S1T2.1 JS. IND. TO PAGE 1,2,1,1,1 0387 82255 IIU12"12 au 
0274 Il!ll1. 117611 JS. E.RI .. 0388 la25b 82U.I J"P BAD7 
027. 122175 "la2813 DEF ·-2 0389 152251 826263 JMP tONT7 
1216 02...,6 IIJlI2Ul ~E'. OEF "3 0390 02260 117688 BAH JSB E"I.1 
a217 02"'17 11761. JI" ERRI.I 1;'91 .22bl 11122152 DEF ·-7 
1278 B2UI 1111121173 OEF "5 1392 82262 .1II64S" tll 
027. 12181 11.11 .. 19 oat '+1-112173 0393 12263 88a ••• ca~17 eLl, INA 
82S1 82h12 86211111 LOA T9 IiJJ94 1226 •• "6"1. CLI, 1~8 
0281 02183 1'3617 'DO aTU 1395 02U5 13<118 IU f,1 ISZ A INDIRECT 
11282 121 ••• 72111 IT. T9 8396 82266 126265 J"' CONT7.2 
0283 8218& 12."1 J"P T9, I 1397 82a67 861 ... LD' 1 
.au 121116 '67621 LDO alNST Ii AND a JSB TEST 11398 11227 •• '2"1t2 au 
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Listing 
Memory Reference Instruction Test 

PAGE IH1U) 11'1112 HP 20401BL PAGE iHlll ''''~2 HP 20401BL 

OJ99 02271 026273 JHP BADS 0513 ~2''53 "B2,se DEfo .-3 
1it41111:l 02212 026275 JHP CONTA 0!51' 02454 8"24m4 CU,IN" 
84(tl 82213 1176g" BAta JS. ERRI.I g!)15 .,2'55 00648. Cl.8,ltie 
"4m2 0227. IHJ2265 oft '-1 0516 02.56 1~4IUJ" cPS 0, I CPtI TO B INDIRECT C9 TO 81 
~4i:1J d2215 1111156460 t.DH8 eLa 6517 02'57 026462 JHP .+:5 
"4t1. 02216 002404 eLl, INA "~18 02461'1 1176U. JSiI ERRl., 
".~5 02217 13""91 1St I, I lSZ A INDIRECT "~J9 02461 ""2456 DEF '-3 
041116 82339 B2b277 J"'IP CONT8+2 1II~2" 024152 11163632 l.D" PAl2 
0401 .,23UI 0641HJIlI LDY g Ob21 02463 0b7't;I;,52 LDb PATZ 
0'08 .2J.2 ""f)~"2 an g522 02464 1II~41l10a CPS e CPB TO A DIRECT 
04a9 1123~3 026Jld5 JHP BAn9 0523 02'65 92647e JHP "3 "'10 0230. 11126;507 JHP CONh &524 li2466 1116ee JS8 ~RRI.I 
e·Ul 02;S"'b 1116"" 8AL9 JSB ERRI. I 0525 t::24fJ7 002464 DoEF .-3 
2412 e23e6 902277 DE" .·7 ~526 02470 0025111B CLj,CLE 
"13 02;S07 Bl2!5es CO'l9 CL.,CLE 0527 1/12"71 06b41d0 CLi 
0414 u2;J1e IIJB64111B CLi tl528 02472 illlUBBB ODP "OQULE LOOP 
"I~ 02311 ,.1J0IiH' hOP MODULE lOOP Bf)29 02473 063631 U~DI LD' PATI 
2416 02312 0036;S1 fCrAI LD' PATI 05311 0247. 011314 ANC pa12 AND "I TH BASE PAGE 
il417 02;513 051313 CPA PBll CPA TO BASE PAGE 0531 02475 002C1U2 SZ> 
0418 1112314 1126317 JH' '.3 t53l e247f. U~6~IIIS J"F '.2 
0,,9 .2~1~ 11761311 J58 ERR I 01 0533 d2477 02651112 J.~ CANt 
0420 02316 IU,23IJ DEf '"3 111534 e2~"'0 11761110 J5. ERRI.I 
0'21 1112317 0b3632 LD' PAT2 1rJ53'5 "2~01 \H!24/4 DEF '-5 
0'22 rd232101 'H53b32 LP' PAT2 CPA TO CURRENT PAGE G~J6 0,(:502 002400 CAI\1 CL' 
,U23 ~2J21 1!l26324 JHP "3 B537 !32!'i33 063632 LD' PAT2 
0'24 i2J22 117608 JS8 ERR 101 0~J& 1525114 "13632 'Nt PAT2 AND IiIIITH CURRENT PAOE 
B425 il2J23 0"2320 DEF '-3 0539 1.12!5,.,b b5J6J2 CPA PAT2 
e426 82324 06J631 LD' PATI III 5416 02506 82b511 JHP CAN2 
"'27 .,2325 153633 CPA IPAT:.', , CPA TO PAGE 2 IND1RECT "541 025.,7 1116811 JS8 ~RRI.I 
842B 020326 .203~1 JHP .. ;, 0542 02!He B02SI1J" DEF "0 
&.29 1i120327 1176"B JSd ERR I 01 e543 1&2511 812410 C"~2 tL' 
0430 .,2330 01t2J2b DEF .-~ 0~44 1I\2!512 a63631 LOA PAT! 
0431 B23Jl 06.s632 L~' PAT2 0545 02513 1136J3 'Nt IPAU, I AND WITH PAGE 2 INDIRECT 
e4J2 023;52 153634 ep. IPAT3, I CPA TO PAGE 3 INDIRECT 0546 025U 15~031 CPA PAT! 
0433 il2J33 0263J6 J.f ,,3 e541 02!51b "26520 JHP CAN3 
9'34 02JJ4 1116 •• JSB ERR I"' 05.8 021:H6 U76.,,, JOO ERRld 
&4.55 0233l1li 0S2332 DE' '-3 8549 e2517 8S2!5U DEF '-0 
"436 923J6 ao~o~1 LD' PATI 0550 1Il2!52e I1IB240" CAh;S ~LA 
0 • .57 1d2J37 1636J5 .P. IlPA1,1 CPA TO PAGE 1,2,3,6, l .,S51 1d2521 0636J2 LD' PAT2 
"4J8 tl2340 "26,'u3 JrtP . ., 05:12 1112522 113~J' 'Nt 'PAT:',t AND WITH PAGE 3 INDIRECT 
"'.59 82341 117608 JS8 ERR I", B55J "2523 IH§J6.52 CPA PAr2 
Sll4" 02342 11.,2331 OEF '-3 1:;564 02524 B2b527 JHP CANC 
"UI 92303 9636411 LD' C2 8555 ii!2525 1116e. JS8 ERRI.I 
1442 02344 17"002 8U 2 95156 92526 002522 DEF '-4 
taU3 92348 063641 LD> C~ i!l5!51 02'i27 Oe24ee ell"''' CL' 
"444 162.:546 itn'las.:5 ITA 3 ilsse "25J" 1/16J632 LD' PAT2 
"4'~ 82347 !d63642 L" C4 B559 02~JI 113535 AN' IIPAT,. AND INDIRECT PAGE 1,?,J,B,1 
12446 B235D ;:17"0'4 ITA 4 D561ii 1112bJ2 "62802 $10 
0441 U23!51 g63635 LD' CA 0561 1a25,J3 3261535 J"f .. 2 
0448 "2352 067637 LDB CB 0~62 rd2534 026U1 JHP CAN~ 
.. 449 0Z3b3 B241Hh! J"' • CPA TO A DIRECT QobJ .2~~~ 117608 JS_ ERRI.I 
0400 02354 111681!l BAli. JS. ERRI.I tll~b4 025J6 iJIi!I2fJ31 DEf ·-5 
fU51 9235~ ,,,,.2353 DEF '-2 "~6!1 02537 112408 CAfrl.5 <L' 
.452 02356 1!l63643 CC~NI LO. CAl 0566 02S,u 063663 LD' A2 
i!l453 ~2357 1~"0"1!I cpo a .. CPA TO A INDIRECT 0561 12,,41 1/110~02 S,. 2 
0454 02JbO 026363 J!1' '+3 1568 1112542 1.163654 LD' '3 
il455 02361 11760. JSd ERRI •• eI!569 02543 ,,7U/iUII3 n. ~ 

PAGE tUIU U2 HP 20401BL PAGE ~818 '02 HP 20401BL 

a.56 .2~62 a0ZJ51 LEt •• 3 .57. 02544 aU655 LOA A. 
8451 .2~6~ G82400 CU,IN" OSll 82545 870"0, IT. 0 
11458 823604 U6"4 CLa,INe 6b12 iJ2!546 063656 LD' U 
B45Y 12365 u •• os CPA 0, J CPA TO A INDIRECT ITO 91 £1573 IU547 .'U.b ST' S 
0460 0236 • • 2.311 J"' •• 3 B574 02550 .6~651 LD' AA 
111461 820561 Ill ••• JSiI ERCU •• 6575 .,2SSl 867652 LOB AI 
IU62 02318 ee2~65 liEf '-3 CHi76 12SS2 il240S1 JHP • AND TO A DIRECT FROM A 
S463 .2311 0b3632 LD' PA12 abn 025"53 OUCHU1, ect e 
1464 82372 0616J2 LOb PAT2 0!l11S e2~~4 1176U aHI2 JSe ERO! 01 
0465 "2373 B!5BOII CPA I CPA TO a DIRECT aS19 ~2555 8821553 DEf '"2 
1466 02374 020#7 JHF "3 95;BeI i!l2!!i56 082488 CAM§ eL' 
e461 !f2;!7!5 11160" JSB ERRloi .~81 id25~7 06;!6fJi7 LD' UI 
B~68 "20576 002313 DEF ... ;, e582 02!560 1 un,es 'N~ e,l AND TO A INDIRECT 
"469 02371 "0ablUI C.U,CLE rd!iR3 il2~61 ObJ6!i1 CPA UI 
0'70 ~2400 00648a CLa 0584 b2562 11112b565 JHP CAN1 
0471 .. 2401 a"eel8 _OF "ODULE LOOP il585 112563 11768Q11 JS8 ERR1.1 
1412 02402 .016>1 TCPU LDa PAll it!586 1112564 10256a DEF .-. 
0473 02.133 .~5313 CPO PBTI cpa TO BASE PAGE 0587 ~256!5 012518 CAr-7 CU,ClE 
1474 02404 026407 JHP "3 8588 '112561'1 006'1i,," eLi 
il475 112405 117th1" JS8 ERRI" 9158; 021567 0"0008 '0' HODULE LOOP 
147'6 02496 S12.13 DEF .-~ e59~ 1112'7'1r1 1363631 TXtRl LD' PAll 
0477 1!l2.0; 1616~2 l D' PA12 0591 02511 .2131~ 'OR PBT! XOR "ITH BASE PAGE 
111478 02.11 1!57b32 cpa PAr2 cpa TO CURRENT PAGE ~b;2 02!572 812882 8U 
11479 02011 82&414 JH' "3 lfi93 1rJ2!573 8265;15 J.P '+2 
"'Blit 02'12 1171US JS8 ERRI .. 0594 laS74 tHl:6577 J"' ceAN. 
"481 112'13 .0241. DEf '-3 1595 ii!2515 111618 JS8 ERRI .. 
1482 12 ... 067631 LD8 PATI 0596 H2S7fi 812571 DEf '-5 
0483 02415 1516J~ cpa IPAU,I CPO TO PAGE 2 INDIRECT 6597 12511 002419 C;CIoNl CL' 
1484 1i52'16 126.21 JHP '+3 1II~98 826"" 863632 LDO PAn 
11485 .,2411' 111618 JSO ERRI.I 8599 026111 023632 'OR PA12 J(OR \II ITH CURRENT PAGE 
1i!146f1 162.21 102415 DEF '"3 0600 6126.,2 8Hzeea n. 
11481 IU21 a61b32 LDB PAr2 06fdl 82603 "2661115 J.P "2 
1iI'88 J!Z422 151634 CPO IPAT3, • cpa TO PAOE ~ INDIRECT 0612 12604 826687 J"P CCANa 
8.89 la2423 .26426 JHP '.3 £161113 020e~ 111688 JS8 EROI.I 
11490 02402.. 1176t1IiJ JS8 ERRI.", 0604 112636 rlJS2611 DEF '-8 
1'91 12428 1112'22 nEF '"3 06B5 026R' aouaa CUN2 CL' 
0492 82426 861631 Loa PATI t606 .,2610 86:5632 LOJ PA12 
1493 02'21 1516>5 cpa IJPAT,' cpa TO PAGE 1,2,3,',1 0 •• 1 02611 12~633 '0' IPIIT:l, I XOR NITH PAGE 2 
B494 1d2"~1 B2643~ JHP .. ~ B6B8 12612 Ih'3eea C"A,SZA 
8495 0Z'J1 1176 •• JSI ERRloi 8609 02613 .26615 J"P •• 2 
1496 UZ4J2 102427 DEf '-3 0618 12614 826617 J"' ceANI 
0491 &2433 "63645 LDO C2I 8611 r261!S 117611 JSi ERRI.I 
Ina 1243. 8'0182 n. 2 .612 02016 .02611 nff '-8 
1499 .2'35 .63606 LD' C31 .613 12tH 7 "Ia'ftl CCAN~ CU 
150. 82436 "7120"3 au 3 0614 026211 063631 LD' PATI 
eSBl "'2437 B6J6" LO' COl .s615 IdZ521 123~34 ADA ,PAU:, I kOR NITH PAOE 3 
e~e2 "244t "711084 IU • 1i!l616 12622 0U.U CHi, SlA 
• 303 12441 06365 • LD' CS! •• 11 0262;' 126625 Jf1P •• 2 
8584 16.!442 "79B115 IT. 5 9613 e2624 026627 JI1, CCAN4 
B~&~ IZ"43 ,,6164. LDB C8I 0619 02625 117608 Jat ERRI.I 
8386 11'2444 820."1 JH~ I cpa TO a DIRECT "b2i1 "2~2~ iIIe'6U OEF '·5 
a511 024" 11761111 OUII Jst ERRlo! ~621 ,U627 ""2418 CC'N. CL' 
155118 12446 802444 DE' '-2 it622 1263 •• 636~1 LD' PAT! 
05119 m2447 16760~ CC(;N2 lDIi CAl rd623 1112631 123'~8 'OR IIPA' ,1 XOR MITH P,SE 1,2,3,.,1 
.51. 82451 11S4DIU CP' 1,1 CPO TO 0 INDIRECT 1/1624 12632 112" .. , 110 
0811 112451 0,26454 Jf!I' "3 662' rd2633 ea66J5 J"' .+2 
&512 112452 1176"11 Jse ERRI.I 8626 82634 82(1637 J"P CC.NO 
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Listing 
Memo:L'Y ReieiePI'e Instructiul1 Test 

PAGE 161iJ19 #02 HP 20401BL f>,A,Gt=. 0())1 f#11~ HP 20401BL 

~627 02635 117f10S Ja, ERAt .1 ~~.t4 ~3" 17 0\o"'24f'~ CCLN4 CU 
E'62b \:J26.3b Ihl2031 r,Ef ... \Ar,C'o 0H?~ 1 ~36J~ Ln. ttPAT, t L D' FRnM PAGE 1,2,3,11'1,1 
11:029 02657 0~240iJ CC£N5 CL' k"ll26 klJ,'.?1 1,53""31 CPA PHI 
"630 02640 06M62 LD' .. ~:""a 0J~22 G27.1~5 JMF rei No" 
kltJ31 326U 070[1e2 51. 2 'j~28 '<13";>3 11761)1-1 JS' EftR t. I 
e632 ilJ2fi4? db3663 LD' XJ k1~29 k'Jt'::!4 00J"2~ r;EF .. , 
£'63J ~2643 ~711!0"J ITA J "I!lJ~ I:!Jrn ~H!~41·~ eel N5 [L' 
~oJ4 '1126"" 06366", LD' .. 0031 I:!Jfl2fi 1~163~74 Ln' L2 
0635 11:12b4!5 1d7Iih"!l4 Sf' , rtHl32 A3n7 ~7\HH'2 .TO 2 
eb36 I6;Ud6 ~6J66!5 L D' '5 ijl:iJJ 03r.1JPI J6JI')1s LD' LJ 
0637 02"'47 010a0!) H' • ~P34 .,3,'31 01~I(.IIV.3 ST. , 
e636 >626~1iJ lif.,J669 LD' XA 0"'J~ 0" ,'32 ~630f) Ln. L' 
0639 102651 067661 LDO xa 00J6 03,n3 Ji17;'1~1",4 'H , 
06.'" i:\21'!~2 02.4A1a0 JMF • XOR TO " FROM" DIRECT 0037 0J.'J~ ~'63".77 In' L. 
~b"l i2t.~J \Hh~l1IeO eet • 0038 o j~ • .]e; 07·W.fi 5 !;T6 5 
06.42 ~2l'154 11761/10 BAt 13 Jsa ERIH.t e,"39 '" ~~,Hi '~"3r\72 Ln. " LOA TO A DIRECT 
g;643 1il2M'iS 0~2a!53 nCF ·'2 0~':k1 "Jr'lJ7 2h7673 L DF L. 
Q:b44 0~o\:;-= ';~24k10 CC.N6 CL' 0041 03,'41' ~)24~C~ JMF • ",6_5 ~2""7 kl636B7 l D' '" 0'cl42 IZ'J,"'4 t afH-!H'(l OCl • 
~646 l2b6e 1221U~0 'D' ." XOR TO " fROM Ii INDIRECT .,043 1!'3"4~ I11H.;'I PH 14 JSE ER"t. t 
E647 e2MI 0u2~02 s" 0k)'.4 k'J;"'''{:\ ~1t'I3P 1111 IEF .. , 
~648 olC!6",2 ~j2~6b4 JMF "2 0l~45 eJ,,""" !602<!~e rel-Nt: OL' 
~64CJ 111""'63 e~6666 JMF CCAN7 eeAI; ~3"1.4e ~63f)3J lflj IPAD 
UooU &.2j1,~4 11760" ". ERRI. t 0047 OJ~.46 1",111(41110 L D' 0, , LD" IIIfTH A INDIRECl 
H!ll ~2t-r)5 0~2t)60 LEt ·'5 "~48 lot.l:'l.47 01!1~(l.31 CPA PATI 
e:tI!5.! \'12"' ...... 002!Ht6 L:C"" tV,CLE IH!49 Ic:IJt"I~H! 1'1271'53 JMF [CI.N1 
06!).J 162M7 ~~6"1i!I" eLi ""'50 0.S'i'I~1 1 116Vi?l JSE ERR1. , 
>}b~4 02f17~ 000~"'O 'OF HODULE lOOP 1'11/151 0,H'52 At! 31~.i t'I DfF .. , 
065:, ~2t:171 15636&1 TI~foCl LDI PATI tiitl52 0J~J53 0025"A cel N7 ClA,eLE: 
1.656 021\72 16"s1314 '0' PBT2 lOR TO BASE P"GE 16053 1!!:H'~tI 006450:0 CLA 
06!)7 02613 0il'3~;a2 C,"""SZA \1~54 (6 illS": IHHH11C0 'OF MODULE LOOP 
,"658 0.2t1.74 ~26676 JMF "2 01655 eJt'56 f.J6!>313 TUB I Ln' PRT! LDB fR(lM 'USE PAGE 
0b~9 ~ 261'5 026709 J"": tCOMI 0"'5/;1 ~J"57 ~57~31 CPI PATI 
066U 02"H 1171!t00 Jse fRRt.1 ""1~7 0J~'H'I 027'163 JHF CCl~1 
e661 tl2677 002672 DEF ... Ihl!)8 tl.J:'F.t1 11760~ JSP ERR I. t 
~66.2 a27~p' BIi!24k11! cceRI CU ~l:l59 1'.1':'~2 I1fl39'5,. DE' .. , 
e'663 00:!7~1 0636J2 LDI PAl2 11I06i't ~J"<'i1 fJ"flU", CCLSI rli 
"6b4 (l211!2 03J631 10' PAll lOR TO CURRENT PAGE 0061 e3C'''4 06763~ tDt! PAT2 LDB FRnM CURRENT PJGE 
H65 1&21\!3 i~3~02 Ctf" ,SZ.& 01"62 £'I3~65 ~5e314 CP' Pj:JT? 
1t1666 0210'- 0;l67i6 JH' '02 0063 tt3~05" 0211171 JMF eeL8' 
'1,,667 ~21\lb 1126710 J"' CCoR' 0~64 03~Eo7 It 7"o~ JSO ERRt. t 
Z666 'd2]1!lll 117600 JSi! t.R~I.1 0~65 03nr g~3'64 ron .. , 
0669 027'17 0027k!2 'E' .. , 0066 0311171 0011409 CCLB2 CL' 
0670 ~271P1 \'Il~2400 CCtR2 r.L' I6ldtl7 03"'2 167633 L D' IPAT:.1,1 LDB FPCH PAGE 2 INDIRECT 
(b71 '-Iolll1 "b3632 L D' PAT2 0068 ~JQl13 057631 ". PAll 
~lb72 'i;I.:!712 lJ36J3 ... IPAU,I lOR TO PAGE 2 INDIREcT 0069 ..,3'U4 t3271'l17 JMF cel8:. 
"67,! ~271J IJU31.l02 C/U,SZA 0010 031'.:'75 1176V" JSi ER"I.I 
"614 1('2114 ¥l26116 JM' "2 i'~7t 03"'7('1 003072 DE' .. , 
G6l!) uZ! 1~ l-.26720 J~P CCOR:\ 0072 0":177 00641H~ CCl£l3 cU 
067b ~U16 117600 JS' ERf:ll,J 0\173 .,3103 16763" LD' lPU:',1 LDB FROH PAGE ;, INDIRECT 
~oll dUP "02712 "'U ... 0074 0J1 ~I e'51~32 CPO PU2 
"t:I/ol ~212f 0"2400 eCl ~3 CL' "'I.!7!i tztJlo::,2 02110~ J HF eCl-A4 
il1)7~ 112721 £163631 L D' PAll ~£I76 k!3U13 117~fl0 JS. ER"I.J 
~68" 02722 133f>J4 10J; IPAT.\,1 lOR TO PAGE :;5 INDIRECT £1077 031~. Fj~JUqo nn 
t1(.o81 ~17 23 0JlJli1,)2 C~"SIA 111076 031,;.5 O!~f'l4~0 eeL 84 eLf 
1'682 0,a24 t'2614!4 J"' · o. 0"79 "31 (;'.6 167~J ... LDE IIPU,l LDB FROl'! PAGE 1 ,2,3,CIl, 1 
~o8J 1U;l7.2to 021)730 JM' ceOk4 008k1 ~J 1 "7 051fiJ1 CPO PAll 

P.t,GI:. 1d02~ *1112 HP 20401BL PAGE 1lI\J22 111,~,., HP 20401BL 

0"64 "2726 117600 J" ERRI.1 f.RROR 0081 031 tV 027113 JH' eClS" 
i66!1 02121 0LA2122 on ... 0082 e3111 1176G0 JSO ERRI. t 
0666 027J0 002400 CCClU LL' 0~83 03112 e031t!6 DEF .. , 
26&7 02711 III~J632 l D' PAT2 011184 k.lJ113 00640r CCLB5 0," 
e688 027J2 13J~J5 10' J IPAT, t lOR TOPAGE 1,2,3,Qld INDIRECT 0k185 1t3 lid. ~~77kll LD' L2' 
ilb89 11127 J3 I3I11J~02 tI'U,SH 0~86 0311'!" "'4'"",12 STB 2 
i,{)91:1 ~.2734 ~2f»136 JMF "2 0087 1!l3t 1" IdI'!71n2 LD. UO 
fI!~~1 t.l7J~ "'21)7 "\:1 J"F r.CQRft 6068 03117 "74\H'I3 ST' J 
0b'il2 ill27U 117f1~p JS. ERP 1.1 0"'89 eJI?0 41671.-:.- LD! LaB 
0693 ~ <:737 ~:il?73~ LEF .. , 0P.!90 ~3121 "24;H~J JMF I LDB TO B DIRECT 
111"94 'lni' ~'~24I'r. ('CLR~ [L' 011191 DJn)2 1"'I1~n" I nr' • ilb9'5 "'210111 I-If'oJOp' In. 12 0092 03U3 115763, r:Cl Btl CP~ fAT2 
eb96 0270112 ~1"f)((.2 iSH 2 0093 0_\ 1'~ 0211:2 7 JM' CCU~7 
0691 t-t0!.7.t3 ::If'lJ"'71 Ln' IJ 0094 ~J125 i 17~"~ Ja, ERRI.1 
et>9b P'.i!7.44 07;.1f'E1~ ST' J 0',95 03126 1303122 OfF .. , 
k't699 k>2745 063H~ LD' I' 01696 lIJI27 IH!6.40e eeLS7 CLI 
~7~~ ~274f, "67 ... 67 !.De 18 C.,97 031 ~e [lfl7~34 L n' IPH.~ 
~701 iJJ,7,J7 $21..J~l', J,..': • e09S tlJ 131 164fH,) J L 0' I,! LDB wlTIo4 B INDIRECT 
~7\3Z 027~[I uV,WJ,lI4 DC' • JOR TO " F~OM • DIRECT 0~99 13$132 FI~7"32 CP, P4.T2 
odn·3 ~V!'Jl ''''o~~''''''' 2 l.C(Rt- CM',5ZA ~ I~" 0J! l3 a2713" JMF tClSA 
0/~4 ~275~ \,,2"'704 "F .. , 0101 03134 1171:-0" JS' ERR I.' 
"'70S ~a'l1 '/:21"17 Jf:. JMF CcnR7 01ril2 !c'I3135 i'!"Jt31 OFF .. , 
tlll"t: otl7",,, It7·Vt;1 J~" ER~l.t 01lilJ !;Jt 36 AfII2~1\~ CClge CU,cu: 
~7't11 <J2 7 C;!, 0;.ln5,J reF .. , i'JU4 0JI31 ~0fi4~a CL' 
t.7~8 ~27I1j'" !!Q'?HO CClfq ru 0105 IdJt·h~ 00i1~f'l0 'OF MODULE LOOP 
~7"Q f27')7 p6:H~57 IOj AA t' 01'''6 03 141 11163631 'SlAl Ln' PAll 
jj71 }J ~l7fjC 13'1~~" 10' ." lOR T!) ... FPOH • INDIRECT Pli17 IIIJI42 071:-117 Sf' SP,Ho! STA INTO BASE PAGE 
Hit ~~27" 1 • !)3f157 cPo ." 0108 03143 .a51311 ". SPA T'l 
~112 027"'? ~2':7"'5 JMF reMA ~U19 1113t,u 027147 J.F CCSAI 
A71 :-I 0:!1"'3 117f"'~ JS' ER~t .1 "'lie 03145 llHl:\p J., ERRl.1 
11114 1627"4 (>~2H::'I rE' .. , 0t 11 03146 ~03t"2 l!EF .. , 
0715 "'21"~ ('~iI'5vr~ eec RS CL',ClE 111112 0] 147 002""'0 CCSAI Cl' 
1i'171b ~21~to r,"e.4V,2 rLe 0113 031e", 063632 LOA PAT2 
0717 027')7 1?0("I"At> 'OF MODULE LOOP 0114 031~1 (l737~1 ST' SPHI SH I NTO CURRENT PAGE 
01/101 02170 .161313 TLtAl 10' PB'Tl lD.t, FRO" BASE PAGE ell!! 03152 0531£1;.'[ CFA SPAT I 
0k'P2 1i!1277t "53631 C·. PATI 0116 _MJ"H 027156 JMP CCSA? 
0.,03 1d2772 026715 JMP CCLNI 0117 03 I '54 1176tHt JS' ERR 1.1 
0~04 027:73 11715(1" J" E~P 101 0118 031 '55 0031f) DEF ... 
A005 £12774 00~770 I,Ef ... 0119 "31 ~6 1il~2"\1~ CCU2 Cco 
1:16~b ~277!'i 0024e~ CCUH Cco 0120 031 !57 663631 LO' PATt 
kJ""'7 ~27 7b 1il6J632 Ln. PAl2 lD.t, FROM CIJRRENT PAGE 0121 031611: 1137~4 'TO spT2.1 SfA INTC'! PAGE 2 ,,"DIRECT 
0'tlQl8 02771 051314 C •• PBl2 012:2 03161 1537914 cPO SPT:? I 
0~09 U3"~'" 027YH'I3 .1 !'IF CClN' 0123 031(')2 02716!" JHF CCSB 
0010 161n;)1 117b~HJ JS> ERp t. I 0124 031f13 1 t i"fl~" JSIl ERR 1.1 
011111 wl 3;, Ia4! o"lk'2776 LE' 0125 ~3115" J~316" DE' 
0012 ~J?'t~ i1I~'I'4f}~ r.CLN2 Cl' 012t "'·JI65 00~4h' ccs "3 Cco 
0,013 ~3~;,u 16l~33 LD' IPAT', , LD ... FRf'l11 PAGE 2 INDIRECT 0127 ~31 fill {l~3"'31 I D' PUI 
0014 wl3-:J,~5 e!536JI Co. PUI 0126 03\67 17,17fl"i STA SPT3. , STo INTO PAGE J INDIRECT 
e~I'5 0JP.~" ~27(" II J"IF eClN.1 01:29 "JI7~ 1537~'5 CP' SPr;5.J 
01616 1'\.5\':"-7 117ti,H' JSi £f;!RI.1 "'130 03171 9"174 JMF CCSU 
lilll1l7 Vl'H'" fl~3~H)4 DEF .. , 0131 031n I 17"',,!! .'SI! ERRI.I 
0~16 ~.5\11 J 1J"'2111~eJ eel NJ CL' 0132 0317,"1 1l..,31f7 DE' .. , 
01&19 eM12 1636~4 Ln. tPAT.I, I lOA fROM PAGE J INDIRECT 0133 03174 (;?240V CCH4 CL' 
00?~ 0J.qJ ;)53€-32 CP' PI T2 0134 0317"'i 163632 IV' P AT~ 
1Il1t't21 0~'lt4 027\\ 17 JMF CCLN" 0135 IIlJI7t 173706 !itA IIPST,J SH tNTO PAGES 1,2,3,1, • IND JR. 
01<.22 vJ,~ 1 ~ 117~~t' JSO E~R l.r il13fj I!IJI77 0!!37t'3 CPO Sell." 
0"'23 "J~t~ "'G3rt12 rEF .. , Bt3! I!IJ2iHl ~27?~l JMF CCSA"I 
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Listing 
Memory Reference Instruction Test 

PAGE 0823 "1113 HP 20401BL PAGE 150"5 .·33 HP 20401BL 

8138 03'''1 I 1761ti" ,S' ERRlal 02a2 83:563 fH't~HHr'l. IN' 
es;Jg 3311212 0"3\76 n!F .-~ 025~ 83:56. O!!l3631 cPA PATt 
8140 fd3203 "'''24 0 I!! CCH5 <L' 02!!14 "3365 827367 'MP "2 "14. 03?"" 06;.1711 I.Dj 52 0255 83366 e27~71 'MF .. ~ 
0142 [/IJ2D5 07(1~"2 AT' 2 "256 03367 139211'40 SE' E'I ".'3 03206 ~63107 , O. SA ua7 03;J7e 027313 JM. CCAn. 
aU4 eJ'tJ7 el!lonUJ Loa s. 02!58 03371 1l760~ 'SA ERRl.1 
oua ILtJ:.'IPl 1!12,IHH'I JHF • 8259 U3372 0.13362 LEF --II! 
8146 03'11 """"0e OCI • SfA INTO BASE PAGE WITH A 0269 IUl1;' .,U?500 CCjD. LL' ,elE 
11141 IIJ.3::'U .637~7 CC·U6 LOA 5. 0261 aH7. 063631 LDj PAU 
"148 03013 051317 CPI SPU!o1 0262 0J31t'i 143635 '0' IIP&1,1 ADA FROM PAGES ',2,3,8,1 INDIR. 
814g 03'14 021217 JMP CCSA7 0263 03376 053632 CPj PAT2 
8169 1I'J?15 117M'" JSi ER"I.1 0264 03377 927'11), JHP -+2 
0151 .321~ ~.J211 OEF ·-5 0265 "34.:JP 1627403 JHP •• 3 
BU2 ,.,3217 IHJ24g0 CC!A7 CL' 0266 03 A 'iJl "U2~"1 SE) ,1i$9 E·. 
"1~3 IU:l2C11 063,,43 tD'" CAl '267 034'112 "2'''05 JHF CCUI6 
illS' 113221 17MPfO "11 •• 1 su tr4DlRECT ~nH .. 0268 1t34'33 117I1P2I JSi ERRI. r 
~155 03222 053643 CPA CAl 0269 034'J' ftlB3375 fieF .-7 
CIle>6 03223 027226 JHP CCSAA 0210 OJ4I!I5 O\l25F1e CCjD5 eLI.CLE 
0157 8322' I 11th"" 'sa ERllt. t 0271 0J''3f< "1'137.7 I.PI D2 
"158 td,3225 003221 DEF .-~ 0212 0.51",7 n7~fl02 sTI 2 
"159 ",J.22h "'025r." CCSAB CL'.CLE B273 "3410 1-16372", lOJ t:l 
un e3~21 l4~b4ee CLi 0214 03411 tl7t1""3 au J 
1/1161 ~J2JP ~0f'C!I~IB >OF MODULE LOOP 02]5 03412 1563721 LP' D4 
0162 e3?'IIl tlI67631 T91B1 LD' FATt 1:1216 163413 07(1~04 ST' ~ 
"163 "3~n aT'31, ST' SP,U" 5TB I~TO BASE PAGE B277 03414 01\3722 LD' D5 
0164 "3233 i!55317 cpa SPUr! 0278 "J4.5 (:7il"'''5 511 5 
0165 23234 027237 JHP cessl "279 0.]41" "637.5 LD' DA 
U166 ""'35 1176e", JS, ER~' .I 0260 0:.5417 A~77B LDO Db 
1167 e3:?J6 80J2J2 rEF .-. 9281 IJ.t2P 1U241tVoV' ,MP • .DA TO A FROH A DIRECT 
0168 IU237 IHJ649II'! C'C~B1 eLE 0282 1'3421 0rHIN\~ OC1 e 
"169 eJ~4r. 067632 Lno PH2 9283 ilJ42? 00?"I41 CC.oDtI sF2 ,~ss E·. 
111179 03241 ft777Q3 Bra SPITI STS I NyO CURRENT PAOE "284 t1J42~ "2742" JHF CCAD7 
"171 03"42 II!S770J CIIE SPAT I 0285 034201 117(.00 '..&"1 JSE ERRt. T 
0172 03,43 0272"6 JMP cess:'! 0286 0.5425 il113.411 I £F ... 4 
1173 0"'44 117110" JSO ERRI.I 0287 93426 g~2511'" CC"D7 CLio ,CLE 
1174 eJ24~ 003241 OEF .-. 0288 03427 1;16J"43 llU CA' 
0175 0,5'46 "064,,,,, CCSB2 CLI 0289 aJ4:5f1 14('1(1016 'D' ~. r ,IDA TO ,. FRO" • INDIREcr 
rU76 03iU1 e676JI Ln' PAU 0290 034;11 "'5372:5 CP,6 ;DMKt 
0177 ",],,,, 1777f4 STO SP12. r STB INTO PlOE , IND lRECT 9291 03':\2 027434 Jt;F ".'jlI 
0118 03201 157784 r.PR 5P12.1 0292 ttJ.n;S £I274J6 .lrtP •• :1 
0179 03251 B21~~5 JMP CC9B;\ 0293 e34'3.d "02t1 4 t SEI ,RSS E," 
e18B 032~3 1176O" JS' E~~ I 01 0294 ~J4J!5 11121440 JMF CCADA 
~181 0.52"'. 0,,325a DE' '-4 "295 83436 117bil" JSE EA-Pt.1 
6182 r63;;t55 0"6U'd ceSB3 eL' 0296 03"37 "0J"'Jl'I r.EF '-7 
III 83 e32!5~ ~67fo32 Loa PAT2 02q7 ~3UP "O25"~ CC"DB ClA,CV' 
"164 U32!!7 17771/'15 ST' SPT3.1 STa INTO PAOE 3 Jt.IDIQECl 6298 1l'5,ul 01664"R tL' 
0185 B3:i160 1':57105 CP' SPT3.1 "299 0J44~ IiHHuoN' 'OF "ODULE lOOP 
1il186 03261 "2726. J"P CCSB. ";SBIil OJ443 rl'65313 UtRl LD' PBTI 
1187 03262 1176"" JSF ERRt.1 "JIU 03U4 .,45:'U .DB PST1 ADa FHnf4 BASE PAGE 
111188 B326J "03257 DEF --. 0302 03445 051632 l:PE PAT2 
11189 1326. ral1l64&1111 CCSB .. CLO i.o3fo::3 f314~ ~2745Q1 .IMF .. ~ 
0190 83265 067631 Loa PAll 16304 0J447 '-427452 JP4P .+~ 
8191 03;166 177706 "ro IIPST, I SlB INTO PAGES 1,2,3,0,1 INDIR. Bl05 834150 002iU t SEi,R!S E-. 
0192 03267 051703 CPi SPAn 031116 """IB 16411454 JtlF CCl'DI 
Bi93 115327" "27273 JMF ce.,s" 0301 03452 1 1 1fH:I 9 JSi! EMF'!. r 
1194 0J171 1176e" JSII ERRt .1 03"'S a3AS! 2i1JU4 CEF '-7 

PAG£ 01i124 '83 HP 20401BL PAGE 9~26 '.,,3 
HP 20401BL 

1195 83272 "03266 ntF ·-4 III 3 1/J9 WI 311 !54 1il~651ile CCE'OI CLtI ,ClE 
1196 1iJ3273 OR6Ulill ceSs' CLa 0310 IIIJ.5'l l~67632 tD!! PAT2 
1197 e3~74 16771~ LDO su "311 3"456 (147e32 IoDS P'T2 "08 FMOM CURRE~r" P.lGE 
0198 U27a .,'41382 are 2 fl3U 0J4~7 U~6~a4 INE 
1199 03276 e67714 LD. S3B 1313 0341'H'! 051631 cPO PUI 
":lie 03?71 ''''1303 STI 3 0314 1d3&61 0274fo' J"F .. , 
lUI ''':see .67712 LOB SBI 1315 03462 0.27'65 'HF .. ] 
"202 833U B240U J"F I STa 1NTO BASE PAGE WITH 9 i316 03463 I/IVl2".S Rn 
1203 03392 ElliPse. OCl I 0317 034"" 1d21467 JMP CCJ:lD' 
1204 eJJ.~ 067712 CCSB6 LD' SBI 0318 13,5465 117MHI J$e fIUU.1 
0285 111"304 055317 c •• SPA,a 0319 aHa" 003'!56 rf'f --8 
9216 0];105 027310 J"p CCS8' 032i 03467 UB6!500 cceD2 "l.S ,ClE 
9217 113306 11160' J •• ERAt·1 1321 93470 0676:51 I Dii PAT I 
0208 03307 9"'3302 DEF .-. 0322 10130471 147(033 .DB IPA':;', r "DB FRO" PAGE 2 INDIRECT 
1il21iJ9 0331' Q,,64"<a CCSB7 CLi 8323 liI.3472 057'-'3, cpa PAT2 
0218 OJ,! I 1!1676·n LDB CAL 0324 IiIl.'3 027415 JH," *+=' 
0211 IiJJ:-i12 114UOl BTl 1.1 srB r~DlRECT )11TH B 032' 9347' 1:127417 J~P .+3 
1212 03JU 0157643 CPO CAl 0326 03475 0e12e41 SEt ,~ss E'O 
8213 111331' 027317 JMP cess" 9327 0,5476 027501 JI'IP cceD:. 
82:14 03315 117"0" JSB ERitt. r 0328 Id:U77 1171509 J$iJ ERP1.1 
.2U OJ~U th13312 DE'f •• 4 U29 0l5,U: 003.71 DEf .·7 
1216 e3H7 01l250e CCSBB CLj ,eLf e338 ":lSi" 9.,6500 ceE-oJ: CLB,CLF 
8217 8332" Ba".,,, CLO 0331 0.5151'2 .,67632 LDt PAT:l 
1218 63321 P0(!1Si"!! hOP MODULE LOOP 111332 1iJ3!5~3 U7t134 'D9 IPAT •• , I ADB FRoM PAOE :5 INDIRECT 
8219 "J322 061313 UUI 1.0,6 PBTl 0333 OJ!51'" 00600. INa 
8228 0JJ23 "4131;) '0' PBTl ADA FRet'" USE PAGE 111334 B3!1i35 IHI763t CP' PUI 
"221 0332. 053632 CPA P"T2 11335 83eA6 B27'5U JHF "2 
0222 03~25 027327 JMP .. ~ 0336 11:1 39 !Il 7 021512 JHP ... 
8223 "3326 027331 JMP •• 3 03J7 "351~ 1ilI02~4" SEl E" 
111224 03~27 002111·1 SEl,RSS E·. 0338 1113911 027'14 ,"F CeR04 
111225 ilJ3~3" G27H3 JMP eC,t,Dt 111339 B31512 117610 JSO E~RI.I 
112;16 1113331 '1761" JSE E~~I" 03~1 03513 9~3!Ui3 IJEF •• 8 
1227 "'J3U 30332," &£F .-7 0341 113514 ""6"{/I0 CCIlD' ell!, ClE 
8228 D333J EtB25iH CC"DI ClA ,el! 93 .. 2 e3"1!5 ,,67631 LD~ PHI 
111229 83334 V63ft32 LIL' PAT2 1it3'3 113'516 U1fi3s <DB IIPAr,1 lOB FRO" PAGES 1,2,3,8, I INDIR. 
1231 IItJ335 djU63~ AD" PAT2 ADA FROM CURRENT PAGE (1)344 H3~17 IHI7632 cpa PAT2 
0231 113:536 8 111 2 Fht4 IN' 1iI3I .. 5 03!529 027522 JHF •• , 
8232 83337 053631 CPA P~TI 111346 laJ~21 "'27524 JHP •• 3 
1233 83'140 027342 JHP ... ~ 111347 "3~22 IUt20'1 9E~ ,';S8 E'I 
11234 83;'.1 0273044 J.F ·oJ 8;'48 BJ!523 027526 JHP CCtlD5 
111235 83342 Bllu·e Sf! E'I 1113"9 e3~24 1176[10 JS& ERRI", 
1236 83343 R;l7345 J"F tCU' 1iJ359 035., 03~516 D£F "" 
0237 8334. 11761!11 JSS ERRI.I 0351 03e26 11106911 ceSD' eLI ,ClE 
1il231 03345 .11:1335 DEf .... 8 83!i2 13!527 1~7725 LDI tU 
11239 833'6 811125,,, CC.tD2 eLI,CLF l;;SG3 13'38 8741112 sT! 2 
BUB il3:547 863631 LD.& PATI 0354 H3531 067726 LDi D3t 
1241 83J!'" 143633 '01 IPU" I ADA F~o" PAGE 2 INDIRECT "~55 "3"..,2 074n83 n6 3 
1242 8.1:5!51 "SJ&32 CPA PAU 8356 BJel3 06772. LDe ~at 
1243 "3~5~ "273154 JHP •• 2 8357 lUSH 02.011 JHf 1 ADS TO B FRO" B DIRECT 
8244 83353 "27J56 J"F •• ;, 0358 935.35 ~QlI1{h~1 DeT I 
8205 833'54 18211.1 8EI,RSI E·O "359 e3r5~6 801082 Ct&D6 CMe,StR 
8246 e331515 "273611) J"F CCAD3 936" 1/l3~;S7 027542 Jl1f •• .., 
8247 IlJJ3!56 117~9" JS~ E~RI.I 8361 B31541l' 0020.1 sn, RSS £'0 
lua 03357 eB335e fo[F *.1 il362 03541 \!I27!5"4 JMio1 CCflD7 
1i1249 1d33~" 1:1'025"" CC"D:5 CL.t,ClE 0363 e3~42 1176011 JSi ERP1.t 
82S0 03~61 163632 lD' PAl2 B36C 113!5 '3 893535 IlEF *-6 
8251 IIl:!62 1431'1;"4 <D' JP"', I ADA FRO" PAGE 3 IND IRECT 0365 illS44 B965i'0 CCED7 CLE,CLE 
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Listing 
Memory Reference Instruction Test 

PA.GE ~2~7 #.3 HP 20401BL po .IIl;l .. l.~;> 9 /h~3 HP 20401BL 

"366 ~·3'54~ ~~7~43 1 n, CAl (0148121 ~4"1.s i2'ilr 4( 4 ru·,I"olp, 
0367 kI.354'; 14411\11 A DE 1,1 'Od TO , FROM INDIREr:T il4&1 1'14" 14 \'!~1"31 4 I.P .. , " F'''T~ 
0J68 0..$547 ~J577:r3 tPE a il"lK I ~48:2 ~, 41'"15 r~s 1 ~ I 4 CP' FFlT? I TE~. CP' TEST ... COMP. 1'5 PAT T • 
~369 'tI3!;t50 .127<;~::, 'H' ,., ~483 ~4')1 fo 012h12;> JNf Gn? ('OU[I 
Ii!IJ712l ~3'5'51 ~271)54 .IMF · .. :.-; fl484 1:14"'"17 117'i\('r,', IS;;' EI'{P2. J ERPflR 
121371 ~355" '1021"41 SU,RSS , .. !{I4b:> !A4~2" ~Ql41~ 15 iff • ... 3 
flJ72 ,1,3<;'5,3 "'27 ";!)h .I1'1P CC{l;D~ 04S/:! ~4··21 ~f)5267 ,", f, TfI1I-' 
0373 ~13554 117HJ~1 J 56 ERPl.t e487 04("'22 ~34.\, 1 G lJ( IS2 , INCR. Lf'JOP COUNT 
121..'174 113")')5 tlVl~~546 lfF '·7 1il48B ~4"~3 t>?""'14 JM' LP, 
0375- 1il3'556 "11,,"i~11 C'ct:De CL.j ,elf rl4B9 114 .. ''? .... \H'I~.1roc: '0' "'UIlI)LJ:: lOOP 
~J76 005"\"57 ,i0b4.,t! CU 04Q9! t'4~~5 L!~1<4~4 lCt: ~2 ru,,~J, "Eo HST 
~377 i'I.35M-I "'iH~\!i 1'0 '0' MO[)ULE lOOP ~491 .14(1:::'" l1\1toO:;~0 CUrct F 
0378 kl3501 12756" .JMf I Tf. t 0492 l14c:l27 ~l6:> ~ 13 I ~:! lO, p .. 1T I 
0379 VJ.J~!'J2 0a4C'lH\ ITt DFF lC~V 049~ oJ4,~ ~" r.5~~1 J, oe, I='RTl I fER. CPB TEST-O\.lH.~. I' 5 PA'T. 
tJ80 1!3lHII'I O~C; Jl'if/'''''' 0494 1'141~ 31 .·2b.:J~ J H, Gl<~ GOOD 
0381 03~0E'1 001250 ERld r.Ef ERI?OK eo 49~ ~ 41/·,12 117 t'~\oi JS' t. t.R2.J E.R~IjR 

0.582 0J~"1 11'l'3'lel FIH DOF FIvE 1,1 0496 04.', S3 ~".d;!~I': ," .-" ~383 113A"'2 H'i:>IiIv,l 51> LE' 51 x t.r 1.11497 ;'4".34 (-1"'2"6 , 0' " fE!oI1' 
0364 ~Jf.I?''' l(1!'i~H'I:~ IHO rF..F IF ''I'', I 111 498 ~4v. ~~ ~~341rh' I:I(':! lSI , INC!? • lOOP COUNT 
~385 036~4 l22·H101 }.'lEU J"' I 0499 \14'nf, i'l26\ln .J~F LP~ 

0386 ~JM5 124nlt:2 .JMF 201 ~~eli 114("1:17 (h,;Z.1li4 r'l', IN! 
"387 03f:1l~6 rHjf~1!26 '" I<[T5 ~olZ I -.141"<1," 2l\l6d0.:1 ell!, I '-.Ii::I 
0388 e3f:1~7 ')02"~34 r,Ef RETfI ~~e2 ~4'7 41 1'16"'.H4 LP' In, P~T2 
0369 "J6"1 10(i\J0 t A')EIJI DE' 101 fl~~3 ~4"42 ~55316 CP' F£:jl :> I lEi<. cpe lES T -CO~Pl. I' 5 PA 1 T. 
0390 """'1 1~~Vl02 rE' 2" 05~4 1'.!4? 43 cl;?6(ldJ 'M, G D4 Goor 
0391 VlJ"12 I1t12fl43 un RETl .1 115~5 ~4,,14. Iln~\i'< _lSI" E ~~:>. 1 lRRfiR 
0392 ol3613 102-'b4 <E' PF f8. I PO~~ .J4·~4~ "1"4042 IE' ... ~ 
e393 ~J61jj IH3MH'3 SJF'IE '" S 15 0!:l~7 ,0)4.,4'; ~l b 12 6 t. lD' /I. rr::f'I~ 
0394 16 36J IS iJ~h:'i\."l S I f I). Hf 5" ~t1""8 ~l4;'&7 o3ArhHl GD< 152 • INCR. lOIJP COUJo,LT 
0395 03"1 ~ 105H\ 5112 j,EF 5IT5. I 0'5119 04-"5!' ¥o2~,l41 JM' LP. 
0396 "3~1l7 ~"1:I012 CT12 , CI \2 ~5hl 1014o'it P\v'V'i'i'fl '0' f'LOnIJlF. lOOP 
0..197 0.3h2~ "l64"~{l E'JHH l nl3 • ~t111 .,14"'152 ~1'I;?5~G lHUC! CU,CLF 
0398 ~1311,21 b4511!? I ~S T2 ,"B OT? 0~12 '.4'1'53 111''''''4('14 CLE,1 NF. 
0399 ~3622 (17 4\'!~H' 1 /I.~ T J STO " 0513 0M';4 fHd313 L pe 1.1). PSTI 
0400 0J'5'3 124~lI0 I ~ :5 T 4 JM~ V •• , 0514 ~ A~I'5!l ~1l.314 'N[ PBT2 tTER. 'NO TEST 
041!11 ~3<!t?d 11:l~t1i'l'I TAl r.EF '01 0515 "41"\'56 1J\e,' ~~2 SZA 
0402 dJIS(I~ 'HHW2!l 111 CC I 1 ~516 ~4;':!l7 IJ26lt-1 1M' •• ? E.RROP 
0403 0Jfi2e. ijI:l5·~ I? 1 t C I.r::F ", 0517 041"\6V 026'."64 J"' G D5 GOOfl 
04,,4 163"27 1106i.\1 ? II:! ", 173 0518 04>':'11 117~\:H\ .ISaJ UlR2.r [PROP 
0405 "J~JP' 1~5t313 Ilil rF' '172. , 0519 V, Ai'l'! 2 A~A"55 r,EF ... ~ 
0406 ,,3"31 tl5?")25 P.l1 oCl QH;~5:;)5 0520 .)4Il6~ El6~?67 l 0 ~ STEMP 
0407 031'132 125252 FA12 OCT 12~~'i? 0521 ~4M\<~ ~34"~1 6[;!: I S~ I INCR. lOOP {,OUNT 
04~8 0J.-.:33 IH~5f!14 IPH2 t:£F FAT5t. 0b22 itl4"f:I~ ~~6J,54 JM' l., 
04"'9 ~3')34 00"t'14 t p. T:.\ tFF P4 T6A 0523 ~4.)t')F. lUV"2;o;;WO! (L. ,CU: 
0410 aJ6;.5~ 1~5'H5 t If I.l eE' ItPA',1 0tl24 ~4H'" 'tl1'l(p!C'A CU,JNF-
0411 a Jf:l3F. 0501"'''' C' cpo A V,525 "'4"70 ~61 313 lP' , " Fall 
0412 ~J"'37 124 "1'3 C. J"' 3. r ~526 Pl4~; 1 i'll313 '"' PdTl J TER. ,ND TEftT 
0413 iilJ~40 124r''''4 <2 JH' " r "5 ... 7 "4~172 051313 tPO P03Tl 
0'14 031'041 0~2J56 03 '" CCt'lNI il'528 ~'4'P3 W!26<J77 JH' G [1f> l·C,OTl 
0415 03M? 002354 e. OFF b HIt l"A 0529 "4.i74 117d .... ,1 J,. Eq~2. , ERROr? 
0416 0J~43 A~3643 ,>I DE' CAl iI~30 ~ 4?175 V,t'4G7 J DE' , .. 
0417 0J644 "54(:')PiI LA 1 CPE I 0531 a4!."7~ "'~'5~(l7 , 0' fTEH .... 
0418 03"'415 124004 '21 _"'lP '. ! 0532 1;l4~71 "'34C'ii'l1 GD' 151 1 INCR. lOOP COUI,jT 
"'419 036415 124f1!i'l5 '31 J"' ~, r 0533 ~41'H" "2b f1 7", J"' LP. 
IU20 ~J647 "02447 ,., DE' Ccnti? 0534 e41 ~I ll025~!0 CL.I ,CU· 
0421 036 lW '102445 C~I DE' FADt t 0bo55 "'41~2 ~\('L64~4 cle,INP 
0422 03~!51 0121,\~H' " ,"L • 01)36 "'41.'13 "'61 1I4 lPI lD' FBT2 

PAGE 131£129 t/I;J3 HP 20401BL PAH "W'iP! _.J liP 20401BL 

0423 03t-52 1~1316 •• Cpo 411, , rl537 Pl4 HII~ ~11314 'N' FBT2 I TEQ. ._0 TEST 
0424 0:5"53 12400. '2 J"' " ! 

05JS ~41'~~ jlI<;1:'14 CPA FA T' 
0'25 03t-~4 1240"5 l3 J"' ~" 05059 041~6 "2f,tU JM' GO, GOOD 
0426 ~3~5!5 0025!56 .. OF.F C"~6 0540 041 :17 ! 17\"iI.a JS' ~R~'. I ER~OR 
0427 0JI}56 00255d '5 DE' RHll~ 0541 (1'111"-1 NUIP;.Q f,fF ... 
0426 0JI')57 IJA3fo57 "I DE' lAl 0542 04111 ?6'5267 L D~ HEMP 
0429 0366[4 f120v.l00 " '0' ~ 0543 1'14112 (I34'1f11 ron '51 I 
0430 03'i6! ~"2lH:l2 ,. SV 0544 04113 "2f.t03 J"' lP7 
0431 03ft62 124004 '2 .111F ',1 "~45 ,,411 d ~~""")~ '0' toIonlLt E lOOP 
0432 03fH.3 l24~e5 XJ J"' ~, I 0546 (tI4115 1:l~251i'V nCR2 eu.elf 
111433 "3664 2121265. .. DE' B,I,[Il;1 v!547 041 t~ "(i64~4 ClFi, 1NIl 
04;]4 QJ66!5 1)02656 '" tiEF C;Ct,rih 0~d8 k'" 117 M1313 LFe lOJ f'qT I 
0435 0J~1'I6 '131313 I' lOti PBll 0549 0412E' V,21314 .0' P"'H ITER. XOR TEST 
0436 ~3~67 1131.114 IS '0' PRT? 05~0 04U1 Oa3'i'02 CHt,SH 
0437 03il7P 124\,J03 I? J"' 3d 0551 0412:? 026124 J"' u~ ERROR 
0438 03b71 0132751 13 DE' CCORI'I "':>52 ~4t23 ~!26127 J"' GO' GO')O 
0439 03 .... 72 06D14 LA lO' peT2 0553 a41<4 117·~~~ J8' ERP2. r ERROR 
0440 eJt'.I7J 051314 I." C:P. PIH2 0~54 04125 Ml.t2t'! LEF ,., 
1Il441 0.J"74 1211~12'1\ L? J"' " I 

05'55 ~4U!:!I {165267 1 D' 6H;ttP 
0442 031575 124"115 L3 JHF ~d 0b56 ~4117 1134""'1 Gce 1S1 I tNCR. lOOP COUNT 
04A3 03676 f,~~rU4 L' lEF CelN~ 05'57 0413" «2bll1 J"' l" £1444 i!'I31517 ~~3t142 L~ LfF e AD 1.01 0558 ~41.11 0~25'10 ClA ,elE 
e445 037~91 065314 LB' lOE PBT2' 0559 0 4 132 0(lfJ4"'4 CU,lNB 
0446 037~t 12401~3 L2' JH' 3d 0560 04P3 ¥'61313 l", In' PBTI 
0447 ~:S7'n "03t23 LJE DE' CClBolo 0MI 04134 ~2t 313 '0' P3TI tTER. XOR TEST 
0449 0372:3 ~a0"HH' SP.AT1 Or.l • 0562 04135 ItPo:?o;l02 ". 0449 037 04 \,h15", I IS sp12 HF SP4T? 0M3 ~413"S ~2f'i 14~ J"P u? ER~OR 
{\450 0J7~!5 006~1l6 5P13 fiEF SPlIT,\ 0564 04137 0261'3 J"' GDO GOOD 
0451 037\3t HHi017 t IrSl I·.EF IIPS!,l 05155 0414" 1 t 7V'~~ JS' E.RP;!. J ERROP 
0452 1::'137217 ~7131' 5 , SH SPiT'" 0566 .H141 1\~'134 ron ·"5 
0453 03710 124pj02 sa JM' ,,, 0567 04142 065267 L DE BH:J'4P 
04'54 0:]711 003212 52 DE' CCSAft 0568 04143 ~3.dO"1 GO' IS1 I INCR. lOOP (':OUNT 
0455 0371? 075:317 sal sn SPAT.'! 0569 ",4144 ~26133 JMF LPQ 
04.56 tlJ713 1249'''3 52' J"' 3, J 0570 0414'5 fl(1250'" Cl"',CLF 
".57 037 14 01i'L331d3 5~c DE' cesB" 0571 0414'" 006404 clE,' t-p 
" .. 58 .,3715 041321 .. • U, .AD~I< 0572 04147 0H314 lPI0 , D' PBT2 
0459 0J7H e03~02 tB CM.I ,sza 0573 04150 021 J 14 '0' PBl2 fTER. xOR TEST 
0460 03711 12'~"4 D2 J"P " , 'Hi74 1114151 "0:?i102 fill 
0461 0372" 12AP05 DJ JHF ~" ~575 1d4152 ~2f\154 J"' '+2 ERROR 
0462 03721 00342. D. nEO I\.'ARI 0!)76 '-141 !)3 026151 JM. G[),! GOOD 
0463 03722 a"J'22 De DE' CCAD6 0577 04Hi4 1I7?'~~ JS. ~RR2. , ERROR 
0464 03723 007506 '" DI"K 1 neT 75j;J6 e578 041511; PJI'!4150 LE' he 
0465 03724 045322 DBI H' "DJl!I<~ 0579 04156 '165<167 lOB BTEI'IP 
0.66 03725 12""03 021 JH' 3.1 058~ 04157 '134.1101 Gtte lSI I INCFf. lOOP COUtH 
0467 03726 0(113'536 031 '" CCPiD" ~561 tlJ41'H'I Pl26141 J"' lP,., 
0466 04i100 OR' 40~0~ 0582 04161 iHHH'I00 _0' MODULE lOOP 
04.69 "'000 002~00 TCFA2 Cl. ,el,.E 0583 0411')2 O02500 T I( R2 r.U"Cl~ 
B410 040111 01;:16404 eli!, tNI\ 05f;4 \!I4103 ~')~6~4 ell!,r NR 
0471 040(l2 ~61313 lPI 1 D' PBTI 0585 e'1to4 (161313 lPl1 cr. PST 1 
0472 04e'~3 051113 CP> P8Tl ITER. r,PA TEST .. UTER. 1'5 PAll, 0586 Ql41'<)5 ~31314 10' PST' ITER. fOR TEST 
0473 "'41'104 026~ HI JH' '01 GOOD 'Hi87 ~41 "'1') 00J~"2 CM'.Sl,& 
047' 04013"1 117tHHI J59 ERP2.1 ERROR eb68 lH167 Ll'26171 JM' "2 £RROR 
0475 04006 00411'L03 DE' '·3 0~89 "417~ 2126174 J"' GO It Goon 
0476 0401~7 ~65'-67 1 D. STEMP 0590 1!J4t71 117C'1~" JS' E~R2. J fRROq 
0477 0401111 ~3'001 GEl r ., I INCR. lOOP COUNT 0591 04172 E'erot 1"'~ rEF ·-5 
"478 04011 026002 J"' LPI 0'592 0'\73 ~"'5267 10' fiTE~'" 
0479 04e-12 002!Hlla Cl.t ,ClE HEW T£sT 0593 iUl74 1"341--:'2!1 GlJ1I lS1 I INCR. LOOP COUNT 
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Listing 
Memory Reference Instruction Test 

PAOE 1"'.31 ."J HP 2040lBL PAGt UJJ Mal HP 20401BL 

"~94 B4115 02tiUi4 IHF LPt.1 111108 04~!57 065314 LP22 I.DS PBT2 
"595 1114171'1 9.,251dB CLA ,elE 111709 04360 ~7'JI7 STe SPHII ITER, sn TES! 
0596 ~"'117 "064f4 CL6,J Nil "710 I14J61 ~55J17 CP' SPAT" 
0!H17 04'2~0 V,I5IJ14 LP12 lD' PBT2 0711 UJ62 926366 JHF DO?2 GOOD 
8998 1:104201 "JUI3 IOIi P!3TJ ITER. lOR TEST 1i!1712 U~63 1170rl'R JSA EAR2.1 ERROR 
0999 04202 0R;sra2 CI4A,SZA e713 a4364 BII!436jl1 'EF .. -"6130 04203 02622!5 ,114F *+2 ERROR 0714 i4365 t161266 In. ATEMP 
0601 164204 026210 JHP GDU GOOD 071' 1c!4366 ilJ4~0Q' GD22 ISl • r~CR, LOOP COUNT 
061112 U2\1S 1170"'0 JaB ERP2.' ERROR 0116 UJ&7 £126357 JHF LP22 
06213 ""'11M U"42~1 LEf ··s 8717 04J71!1 9~'00111 hOP MODULE LOOP 
0604 04'l37 065~61 LD' BTE/'IP 0718 94371 "~24eQ! TUJ,2 cl' 
061i!1!5 04210 PJ401~1 6DI2 ISl I (toleR. LOOP COUNT 0719 04312 "06404 ru,J N9 
0606 .4?1I "26200 JMP lP12 072~ Ql4373 01/10~"1/I LPn ILE 
8607 04'12 ""250A CL." ,elF. 9121 0437" 361313 LD' PUt 
9608 04213 012164214 eLi!, INS 0722 04:'75 04131.4 I.D" F8T:&, ITER. ADA TEST""-,177777,E-s 
0609 04~1.d 061313 LP13 LD" peTl il723 04376 1D0JiIlB2 CH",SZA 
0618 .4215 03131:5 10" P~Tl ITER. lOR TEST 0'724 94377 0264ii'2 JHP -.3 ERROR 
0611 0421tt Se13!;! CP" pert 0725 04ue e02q41 sEI ,RSS 
0612 .4217 "26223 JI4P G%)Ja: GOOD 0726 0401151 e264~!5 JHP 0023 GOOO 
0613 oJ4:?2" t "d0e JSh ERR2. I e.RROR "727 04402 117~"'0 JU ERq2. J ERROR 
0614 214'21 a/il4215 LEF '·4 9728 '014.03 BiII4375 [EF .... 6 
"615 04'22 065267 LD' BTE14P ~729 044~4 0"5267 1011 &TE,",P 
0616 04'23 '340£11 GC13 ISJ I INCR LoOP COUNT 073" Q44a5 E:3'ilU GD~3 lSi I INCR, LOOP COUNT 
0617 114'24 026214 J/'IP LP13 0731 \14'06 02"373 JMP LP23 
0618 "'225 ~1t12'5ijl1l CI.,&,ClE 111732 Q4'~7 ~"2APp. Cl' 
0619 "4.226 0064(1.4 CLIi, INa 111733 Wl441P.1 i'iUi4"'A CLII,lo..Ie 
062111 W'227 061314 LPH Ln' PQT2 0734 04411 00ee"", LP204 eu 
0621 "423~ "31314 IOIi P9T2 ITER. lOR TEST 0735 0411112 0613t4 LD" P8T2 
0622 S4?31 B!H 314 CP' PST? 0736 1114'13 f41313 AU PSTI ITER, .0. lE51.A-177777 ,E-g 
0623 04232 02623o!1 JHP G'U4 BOOD 07J7 0441" 09312'02 CM",SU 
0624 d4233 117i'C10 JaB EQR2'.1 E.RAOR 111738 04415 1Il26421i!1 JHP 'AU ERROR 
062S 0423' UiII423'! nEf .. , 0739 U416 ilS2Ut SE), RSS 
0626 04235 065267 LD' BTEf4P 0740 '34417 026423 .IMF GD?4 GOOD 
0627 ""42']'6 0341301 GD104 lSi I INCR. LOOP COUNT 0741 0442~ 117~e", JSh ERR2. t ERROR 
0628 04'37 [126227 .;,..p lPt4 0142 1J442t 004413 DEF '·6 
0629 ~4240 01/li:'il0£1 hOP MODULF. LOOP 0743 iil4422 065267 I.De BTF.:t1P 
0t130 04241 "'02'50'21 TlU2 CL',CLE 111744 oJ4423 034"Al • GDa04 lSI I r~CR, LOOP COUNT 
0631 04242 "064~4 CLB,INe 0745 ~4.o124 026411 JHP LP2' 
0632 011243 061313 LPI5 In. peTl ITER. lD' TEST 0746 0442'5 0~24"A Cl' 
8633 "4~44 01)1.513 CP,I. ~8TI 9747 04426 006404 cu, INA 
863A 04'45 D26251 JHP GDftS GOOD 9748 04421 IlIt'10.11AA lP26 rlf 
0635 "424'" 117~i:0 Jse ERP2. J ERRCR 0749 ()'.0132 ~103:''29 L D' PATJ 
0t1S6 04:?47 911'4243 'Et '·4 El7!5r'1 1il4431 943020 'D' P"T3 ITER. ADA TEST-A-96Jt4b,E-" 
"'637 0425" 065~67 LD' BTEI'1P 0751 1i4431 053021 CPA ANS3 
0"'JS 94251 i'J4!311l1 SD15 ISl t INCR. Lnop COUNT 07~2 04433 026"35 JMP "1 GQOD 
9639 04252 026243 .'JoIP LPt5 0753 e4434 026431 'Mf •• 3 ERROR 
0643 04253 OI1J2'!UUI cL' ,CLE 97504 1i4435 ""2041 SEl,RSS 
0641 04254 0064"'. CLii,INR 07~5 040436 026442 Jt1P 60215 GOOD 
e642 04255 061314 LP16 LD" PRT? ITER, LDA TEST 075. (14437 1171'P" JSli ERR2.I ERROR 
66'3 01256 ~51314 CP" PBT2 1117!57 &144,/111' 0P 4 431 DEF .. , 
0644 04257 02f.i263 JI1F GDt6 6000 0758 24141 665261 LDe STEMP 
1i1645 04'-6Q: t 170qs" JSIi ERR2.1 ERROR 111759 e44.2 03"001 GD~!5 1S1 I INCR. LOOP COUNT 
8646 904::!61 004255 OEF .. , 0768 a4443 026427 JHP lP25 
0647 94262 865267 LD' eTEI'1P 0761 9444' 1!If1124~1/I Cl' 
06.8 "42b3 0.540ftl G016 ISl I INCR. LOOP COUNT 0762 e'A45 tH'6404 ClS.lhle 
0649 04:264 e'262ess JMF LPl6 0753 JUlo Ci('lIr'r,4p; LP~6 CLE 
I~!illj~ ~<12f,5 ItVlr;;\lii:lA 'OF ioIOOUU ,-oop 0764 1il4447 D6J~22 I..D' PH' 

PAGl 0032 '03 HP 20401BL PAGE li!a34 #it;] HP 2040lBL 

0651 04266 0"240. TLtB2' CLA, I~A "765 1il445Pi "'4:.022 '0' PAT4 ITER, .0. TEST .. A-114630,E-l 
SMS2 04267 "'-'6500 CL& ,ClE 07b6 U45! 063('J23 tp. ANS4 
8653 04270 06531J LP17 LDP. P9TJ ITER, LDB TEST 8767 1!4452 026454 JHP .. ~ GOOD 
0654 114271 055JIJ cPS PBTI 0768 \14453 026456 JHP '.J ERROR 
8655 04272 1/126276 JtlF GOt 7 Goon 111769 04.15' 00211140 SEl 
0656 04~73 117;>0", Jse ERR2.' ERRtlR 0778 04,/1515 1!126461 JHF 6D26 GOOD 
0657 04274 0P4:i!'1e DfF '·4 0771 1114451) 117~01l1 JU ERR2.1 ERROR 
8658 0427'5 1i161266 LD' ATEMP 0772 1114457 1",1445111 "Ef .. , 
0659 04276 111341;\9111 GDI7 lSi • INCQ. lOOP COUNT 0'173 13446f1 0b5267 LD' &TF.MP 
0660 "4~77 026271!1 JI'1F lP17 0774 11104461 ~340f'1 EiD:i6 lSi I INCR. LODP COUNT 
0661 0430A 002404 CLA, INA 0175 04'62 026446 J~F lP26 
8662 04301 1iI¥l6!5~H'I CL8,CLE 0776 044n 00240£1 Cl' 
066;]' 84302 065314 LP18 LDB P8T2 ITER. lOB TEST 0777 044604 0~64CU eLI,INR 
866. 1,14103 055314 cPS P9T2 0778 214465 0~21~"1!I LP.7 CLf 
8665 04304 026;SU JHP GOt8 0719 1114,/16" "6302' 10' PAT5 
0666 1543135 117""-0 JS8 ERR2.1 ERROR 15780 e4.t67 n0431i124 '0' P"5 ITER, ADA TEST-A-14631',E-8 
0667 04,3Q16 11104302 nl:'f 1t-4 0'81 U47P 05"~25 CPO ."'Sb 
111668 04J07 061266 l DA ATEI"P 111782 114471 026473 JH~ •• ? GOOD 
8669 11141Ul "34~fd0 GDI8 ISZ e 111783 U472 13:?647'5 JMP •• ::5 ERROR 
0670 84311 026J02 ,IMP LP18 111784 (H,/I73 002~41 SEl,RSS 
0671 04312 I/I000~~ 'Of MODULE LOOP 0785 U474 026500 JI"tF GD27 GOOD 
0672 0431::5 0021500 TStA2 CU,CLE 0786 04475 117~"" JSII f;.RR2.1 ERROq 
11167J 24314 0860404 Cll!,INe 0781 B447/S 0044"7 ,rF .. , 
111674 B4:'1t5 061313 LP19 LD' PBTl 07B8 04477 £11\15267 Loe BTEMP 
0675 14316 071317 au SP.lTIo4 ITER. slA TEST 0789 a4~p.~ "'3401/11 6D27 ISl I INCR, LDOP COUNT 
0676 04JI7 05tH7 CP,I SPIt.T", B79ft' 04~UJf 626465 JNP lP27 
8677 94320 026324 JHP 0019 GOOD 0791 04ee2 ge241l1fj cIA 
0678 04121 11700~ JSil ERP2. r ERROR 0792 \14503 111;'64\14 CLB,I"'8 
15679 04122 "04316 OEF "4 079S 04!HU 9013e40 LP28 CLf 
21680 04323 06521'J7 LOB SlEMP 0794 04505 El63026 L D' PAT6 
e681 04324 03"'101 GDig ISl I INC'; • LOOP COUNT 0795 04 !'i lIS it"3"26 'D' PAT6 ITER, 'D~ TEST.A-,JU62. E-l 
9682 043~5 212&::515 JMF LPI9 111196 Ufl07 953~27 CPA ."S6 
11683 "4326 002509 CL" ,CLE 0797 ".II!') 10 062651, J", ... 1i00D 
0684 04327 "064~4 CLi,lt<l8 0798 04511 026514 JMf •• J ERROR 
0685 04330 061J14 l.P:i21 LlU peT:&' 0799 04~12 002"'4" SEl 
0686 04.531 071317 STA SPATi1 ITER. STA TEST 0S9i'! 154"t3 02&517 JHF GD28 GOOD 
0687 04JJ2 ." 317 CP,I SPAT'" lUll U514 117eePJ JS. EPR2.1 ERROR 
0688 04333 026337 JMP GP21 GOOD 0802 8451 !5 0!d45116 "Ef '·7 
1689 0433' 1I700! JSB ERR2.t ERROR 0803 04516 0615:267 10' eTE"p 
069111 04~3!5 1504131 nEF --4 0ee4 04517 93""tll r,D:i8 lSi I INeR. LOOP COUNT 
0691 iil4JJ6 0615261 LDS BTEMP 0805 04"i20 0,26'151214 JHP lP?8 
0692 1iJ4J37 0340211 GD20 ISZ 1 INCR, lOOP COYNT 0806 04521 9011hHH! '0' "'ODULF LOOP 
"693 04340 026330 JMP LP::t1lJ 0821 e4522 8"~.oIIU TUB2 CL,I, rNA 
"694 043'1 0J11V~OI1l 'OF MODULE LOOP 0888 04623 01/1640Q1 Cla 
0695 "4342 g~241U TS1B2 Cl", p.u 1iJ809 1iJ452' "''''IIIit'll" LP:i9 CLE 
0696 043.013 "96500 Cli ,CLE "8U 04525 865313 LOi PST! 
8697 043.014 065313 LPCt LDB POll 0811 1:14526 065314 .LDh PBT2 ITER, ADB TE9T .. B-111777,E-' 
0698 04345 075317 sn SP,IT" ITER, STB TEST 9512 04527 0~""'''2 eu ,SZB 
0699 0434" ~!55317 cpa SP .. T-' 0813 04"5']'0 112653'3 JMF -.3 ERROr.! 
"790 "4~"7 fIl 26::5 S3 J"" G021 GOOD aU4 "64111i31 PH)2:J41 SEI,RSS 
0701 043"i0 11711l101i1 J98 ERR2.1 ERROR 0815 041532 9<"6536 JMF GD29 DHIIIO 
0702 04351 004:545 "EF .. - 0816 94533 117001/1 JSR ERR2. J ERROR 
070J 11143'52 "61266 LOA ATEI'1P 0817 045304 kl04526 nEF --6 
07e4 043"'i3 a341'10i' GD21 ISl • (NCR, LOOP COU~T 0B16 04'5315 ,~t\1266 La. HEMP 
078~ 2143154 026344 .111P LP21 0819 004~36 "3491mB GD:i9 ISZ " INCR. LOOP COUNT 
B706 04355 0B2.o1V14 CLA, JN~ 0520 041S37 926524 J,4)' LP29 
B707 04356 0"6500 CL8,elE 0821 04"40 0024;:'41 CLJ, pu. 
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Listing 
Memory Reference Instruction Test 

P,6GE ~03!5 UIJ HP 20401Bl, PAGE 0037 #~J HP 20401BL 

£1822 04541 00641H! Cl' 0936 060 12 ~"0001 Il~ ccT 1 
ElS23 il4'542 00"04q, LPJ0 OlE 0937 ~'6" t;, 101312 In3 I·EF J tla. t 
e824 04543 ~6531<4 lD' PB12 0938 06014 125252 PAT6.t OCI 12!52!'i2 
21825 04!544 045313 'D' P8T1 ITER. ADB TEST.S-177717,E-" 0939 ~6'H5 101315 II F,63 llF.F lIP"", I 
0"26 84545 fd07002 CMe,5IB "940 06"1t6 \!!00il('l~ 5pn3 GeT • 0827 04546 026551 JMP .+~ ERROR 0941 ~62117 1'" 1 J2e II F 52 [IEF lIPS"', I 
0828 04547 "02041 SEl, RSS 0942 'N' 98;29 04~5e r26554 JHF 6D39 GOOD .. NO EqRORS* 
13830 04'551 117900 J S. ERR2.1 ERROR 
0831 04'5S2 00<4544 OEF --6 
IHI32 '.145'53 061266 L D' "TEMP 
13833 04554 034~0" GD~0 , 51 • JNCR. LOOP COUNT 
0834 04'555 026'542 JHP LP30 
083'5 045'515 01112404 CLA, INA. 
0836 214!'i57 2106403 Cl' 
0837 0456" 00~"'4'" LP~ ! r.LE 
0838 04'51!11 067ld21Z1 LDQ PAT:5 
0839 04")~2 047i3'2~ 'D' PAT3 ITER, ADB TEST .. B-063146,E-e 
084~ ~4'51S3 057'121 CPQ ANS3 
0S41 04!564 026566 JHF .. ~ GOOD 
0842 "4565 1!.2657e JMP .+~ ERROR 
0S43 04~6~ 002rJ41 SEl,RSS 
0844 04567 "26573 J"F G03! GOOD 
084!S 04~70 117~00 JSB ERR2.1 ERROR 
13846 04511 204562 [EF .·7 
0847 04'372 061::!66 l D' "TEMP 
0848 04'!"3 1Z134~00 GUt , Sl • INCR. LOOP COUNT 
0849 ~4'574 02656A JMF LP31 
eSS0 04"i715 wH'124¥J4 CLA,JN.l 
0851 i345701; 0~64e0 Cl' 
0852 1"4577 00UliL40 lP~2 ClE 
0853 0461/10 ~67'2122 L D' PH4 
0854 ~46~1 ~47~2~ , Da P4T4 ITER. ADS TEST .. 9-11401;J0,E-l 
0855 04602 1!157,'lI?J cpa At.S4 
0lHS6 kl4t"':l3 ~26'HI5 JM' .. , GOOD 
0857 10:14604 e26607 JMF .+~ ERROR 
0858 0461115 IHt2~40 SEl 
0859 046131') e2M12 J", GDJ2 
2860 04607 1170~O JSQ EPR2. J EPROR 
0861 "461f1 1?1i'!41i~ I Of' ·-7 
0862 041') 11 0612fl6 LV' ATEMP 
08(!3 .a461~ (134~01'1 GUJ2 IS' • I NCP. lO(lP COUNT 
08641 iU613 ~26577 J"F lP32 
0865 04614 ~lt!2404 CLA, I 111,1. 
0866 "4615 eM400 (La 
0e67 04616 0e004" lP33 elf 
0868 04,; 17 061~24 '" PAT'!') 
0869 k}4(1i2~ 047V.::" 'DO PHS ITER. A. DB TEST .S-14631", E-" 
0871 ~4621 11S71l25 LP' ;INS!) 

0871 ~4t'-22 ~266:24 JMF ·+2 GOOD 
0872 04623 ~26'"J21'i JMF ••. J E.RROR 
0873 ~4f12d 0:;'::'11)41 SEl ,RSS 
~874 1.14625 026631 Jk; GD33 GOOD 
0815 04626 117M)~ JSB ERR2. t ERROR 
0876 0 d 627 02462\11 tfF ··7 
0877 04t.l:5111 0612"6 CU, j TEMP 
0876 o:I4f131 034[10\1 GD3,s I Sl , INCR. LOOP COUNT 

pA.GE 0~36 *03 HP 20401BL 

0879 04"32 026616 Jl1f Lt>33 
£1880 24633 0102404 n,t,lN,Io 
£1881 !d4634 'U6400 Cl' 
0882 04f13~ 21'Hl~"PJ L.P:5. ClE 
0883 04"36 0671'l26 L D' pn6 
0884 ".637 047026 ... FAT6 ITER. ADS T£5T.9-,,31462,£-1 
2885 04640 057027 c:pe ANS6 
0886 0"641 02664,3 JMP '+2 GOOD 
!!I887 04642 "2664'5 J.F ·+3 ERFlOR 
"688 241'l43 ~02040 BEl 
0889 04644 ~26650 JMP GD34 I;oon 
0690 0464'5 117B0\l1 .ISI! ERR2.1 ERRI)R 
111891 0214"146 NJ4liJ7 DfF .·1 
0802 1lI4~4i" £'61266 l D' HEMP 
0693 a4t'1~0 11'340011) GDJ4 J SI • fIllCR. lOOP COUNT 
13694 04t'151 ~2663!5 JOF LP:U 
111895 04~52 f1100~00 '0' MODULE lOOP 
0696 04(,'53 0"2151110 CLj,CLE 
0897 IU~'54 fi06400 Cl' 
0898 0.155'5 126656 JHF RETN. J 
0899 04"56 001P0F1 REl N DfF BASic 
0900 050e0 0 •• 50P10A 
0901 05~0B 00125m ERf,2 Off EA-ROft 
Pl9~2 13'510101 002~~6 ,,)'YEt Dff RET2 
B903 051i'I")2 106~ra2 IF lYE DEF lSlX.) 
0904 0'5~"3 fiHHj00:3 S I~ '0' 
0905 05~~4 063"''''3 LD' S I. 
09~6 051'10'5 002'-'1214 ,., 
0901 0!5~06 0"'2~04 .. , 
0908 1351107 0730~3 STO SI5 
0909 05"10 127003 JHP 515, t 
0910 05011 10601 t 5115 '" S1l6. J 
0911 1!l5~12 1oJ000ltl IH OCT 1 
0912 0!5~13 1061313 IIl2 nEF IIZ3.1 
1'1913 051/114 05252'5 ploni ... OCl ~525P5 
0914 35~15 10611113 IIPIo2 DfF I tPAl, I 
0915 0!5!Z1~ 00001il0 5PH2 reI • 0916 05017 U6:t'117 I IFSI Off 1 JPS~, J 
0917 05;1122 "3U63 PA, T3 oCI 0314tr.3 
13918 0'5i1'21 12163\46 "illS;' OCI 063U6 
0919 05'i'2? 14631.4 PAT04 DC' Uti314 
~920 05~23 114630 ,ANS04 OCT 1146.10 
0921 05024 e63146 PAlS OCT e153146 
0922 ~5"25 146;' 14 J,f',S5 DCI 14153'4 
0923 052'26 114-531 PAT6 DC' 1146]1 
09204 05021 ~31462 ANS6 (JeT ~3141\2 
0925 06"1321 OR' f\ll00F1 
0926 060'i5f'1 001230 ERfi.J Dff ERPOR 
0927 06"'01 002011 sIn DE' fOET3 
0928 061'102 1013ee Isix DE' IBASF., , 
21929 0601113 01ilOOB0 S,E 'OP 
1lI930 06~04 062003 LD' SI. 
.9~1 0630~ 002A04 .. , 
0932 06f1~15 002~04 'N' 0933 e6307 217200,3 91' STS 
B934 11'60121 126603 J"F SlIS, I 
.9~5 015011 101307 SIl6 DEF sITe. J 
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SHIFT-ROTATE INSTRUCTION TEST 

Tape No. HP 20402B 

Listing No. HP 20402BL 

Listing 
Shift-Rotate Instruction Test 

5-55/5-56 





PAGE DS01 HP 20402BL 

00B1 

C6 0001 

PABE 0091 HP 20·102DL 

0091 AS".B,A.a,L,T 
BAD 1""6547 
END il~614e 
FA S1d64i':1: 
FB U6453 
JSA ii065153 
JSB ~H16564 

PAT 'HI6~52 
,AMASK 0I365ti7 
AMont IH'I6462 
AMSK 1 il06606 
ASPEC 3~66137 
BACK {l064ll2 
IUSlC o "62yH'I 
8MA,SK 0~5'57~ 
SHOD I IHH';U3 
BSPEC r!G0746 
CHECK !HHi4CH 
CONl 0wHi555 
I::O~2 0g6~56 

ERROR IH!6eJ3 
ILL! '3~s575 
ILL2 Oe657f.t 
1L.1.3 0;16':571 
ILL" (1136603 
ILLS I]'H;b01 
ILI..6 l!'0M92 
11.1.7 (3IH5IHl3 
lL.!..1I 0066\'l4 
ILl,C I1H36501 
,"IT 1'l0~340 
I N5AR "A6557 
I.PAT IH165!i-4 
HODt ~fi6.31 
"'1 NST 1'1<l;f,411 
NPASS ~t!t~.26 
P002~) ~HH50" 
j30021 ~\J.t!516 

F'e~~2 \:l1/J.te25 
P002J (30",'534 
P~iil.i!" 0001343 
P~02~ ~H."l.t 552 
PJij026 (:I'2!.HI61 
P?~I:27 {H!:lA5i'0 
rr.224 00!5r.Jl3 
PI C'Z.:(i \H!A!H7 
PU?1 IHI.;60t'l 
p l1t122 '0"4615 
P 1U23 004624 
P 1024 3U633 
PU2S iUI HI42 
p li'~;!o ~\'!4f.151 
PteV' iH~..t6bWi 
? ~ 1 ;;:a iHI4~6' 
::-1121 ",Z4f,76 
"1122 0~47€5 

Pl123 0:)4714 

PAGE 

Pl124 
Pl12S 
Pll2fi 
P 1121 
P1220 
P1221 
P1222 
Pl223 
F122. 
P122. 
P 1221 
PIJ2. 
PIJ21 
P1322 
P1J23 
PIJ24 
Pl32S 
P1326 
P1327 
Pl.20 
P 1421 
P10422 
P 1423 
P 14204 
p 1425 
p 1426 
Pt 427 
Pl!520 
Pl!521 
P1!522 
PI.2J 
P1524 
P152!5 
PI.2. 
PI.21 
PI02. 
P1621 
P1622 
Pl623 
P162A 
P162!5 
P1626 
PI027 
P172~ 
Pil2! 
P1722 
P 1723 
Pl724 
P172!5 
p 1726 
p 1727 
PA'I 
PAS2 
PAS3 
PAS4 
PASS1 
PilSS2 

P.AGE 

P~SS3 
p;\SSd 
PAT1 
PA 12 
PAT3 
PAT4 
?AT!5 
P,A 16 
PA. T7 
ioiP,A! 
SETUP 
SEVE", 
SHH 
SHIH 
SI'U.SI'I 
SO\'fC 
'551-1_1 
S$f1Bl 
5iA~T 

SUBt 
TtreA 
T lIJ0D 
T AIlR 
rE/'I? 
TP,H .. Ne 

ra 0111 2 

004723 
13~4732 
0047011 1 
11Ii!l.e7!50 
01.4757 
02'4706 
\3~0S77~ 

~{H:i"~4 
11I'J5022 
005031 
IJIlI!5040 
005047 
01H50!56 
IHH'506!5 
1110501. 
11I0!510~ 
305112 
00'!1121 
005130 
005137 
'305146 
0051!55 
11I0!H604 
"IHllla 
e0521i!l2 
0;35211 
"0'!522" 
0~S227 
0a5236 
0052A5 
fal1l5254 
1112!5263 
005212 
005301 
G053lB 
IH,!5317 
1305326 
",,5335 
005344 
('.25353 
"I.H5Je2 
"~!5371 
005.480 
00:'15407 
025416 
0~5425 

005434 
0135443 
~a!54!52 
0a5461 
1Z10!547e 
006571 
0~6572 
006573 
e06574 
005500 
"'2I!5610 

)]003 

ralHi720 
~0603~ 

~04fHH' 
034501 
".104502 
~tU50J 

0'(145o" 
130<4505 
00.-1536 
0.Ja'551 
~IH53n 

,,·;HiS\!2 
e~t'!'H3 
I'!J~"24 
0;,6605 
y1~6562 

~HH'i5f!? 

~0l\~u6 

~HH 35.1 
M~J6t 

In:16~1 .. 1 
~~1'\521 
~~!\550 

'JM5f.~ 
C;;Hi553 

SRROPSIr 

Listing 
Shift-Rotate Instruction Test 

HP 20402BL 

UP 20402BL 
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Listing 
Shift-Rotate Instruction Test 

PAGE 11114 *'1 HP 20402BL PAGE 00e,.; *212 HP 20402BL 

OUI ,&S"9,.,8.L,T 0114 04668 ""eu", P1i27 DCl O. 
""91 "451018 DR!. 4S""1I Oll~ 214661 O""0U DCl 10 
eBB2 0415(110 B'''0tl P,Ql OCT J OliO "'662 00£11!1!5I!J OCl ~. 
81.3 US01 usee, P~ r. oct UOQltill 8117 04663 00' 4~7 OCl 7417 
IiUIIU 04'502 1001111i1t PIT3 ocT U1tHliill 8116 04664 170359 OCl 179:35111 
'H1Be il4S03 07417e PA t4 OCT 17H'9 0119 li'4665 052515 DCl 'fi251~ 
lee6 US04 1t'I3M'7 PATs eel U3607 81.1 0466e 125242 OCl 12!52"2 
Oot7 a's,,! 1'~2~' PATe eel 1215252 01.1 04661 ~HHHHh' PII.o oCl 0 
0". UsrUI 952525 PAT1 OCT Pl'l25n5 01 •• 04/')70 1FII~~IH" oCl U''''h19 
BIJB9 "'fhl1 I1IBU082 PU28 DCl 2 0123 04t1l1 lePiPJAA CCl L0f19I1lB 
III1U 84!HI 10e""" OCT 1 BI/I0A8 012. e·H72 r7417f1 DCl 14$17~ 
lOll 041511 "'''1302 DCl 10"8"2 Ol'~ 04613 193606 DCl 1CJ~6"6 
liJl2 ""!!lIZ 11170361 OCT ~7fl3MJ 0120 00lil674 12!5:?!52 OCl 1215252 
1lB13 04'13 107410 OCl U1416 8127 04l'!7~ (,52'52. DCl 52524 
001' 0.51' Hi2!524 oCl '52~:l4 0128 U676 0IHHHI~ P1l21 DCl • lIIe15 841515 ra2~2~2 DeT e2!5292 8129 Uti" 160f"10 vCl 16n0"0 
111916 04'10 rage900 pet21 OCl " 113" U701lJ! 1601110" oCl 16n0AIlJ! 
"017 04'17 141F100 eCT 145 .. 1"" 8131 047131 017~36 OCT 1711136 
Blue 04'28 1409100 eCT UA01110 0132 94702 161'1741 DCl 1607"1 
0819 14'21 "3fH~'4 OCT £136137. "133 04733 16~2!52 OCl J6!52'i2 
1102B 04'22 141703 oCl 14171113 0134 "47A4 012S25 OCI J 21526 
.021 041523 1'2~2e OCT 1~2!52!5 0135 047\55 ""00e1" P1122 OCl • 1.22 '4!!24 .2~25. OCl 02!52!52 0130 "47~6 19""'01 OCl lIitil"k1 
0023 U!52!5 90"""2 p.e22 OCl 2 1137 047'''7 U81H!11 DCI 1000"'1 
U24 041526 600001 DCl I "138 0471e 074170 oCl 7417111 
"825 U!521 e009103 ocT 3 ''139 04711 103607 OCT te36~7 
"026 iI4!530 11111368 OCT 1'''3~'' 0140 04712 1252'ei;S OCT 12152H:5 
8027 04'31 007417 OCT 7417 ill 41 U713 "~2524 OCl 521!12' 
0028 Ul!l32 1!H521!12!5 OCT 'H52!5~ft ill 42 04714 IU""0Il1e Pl123 OCT • 01!129 14'33 12~2e2 OCT 12~2!'i2 "143 04715 !1! 60 IH'I A OCT tHHH1A 
'e3e U5:U 1I!J01!10e P8I!23 OCT HUHHt!! 01U 04716 "60~1/!0 DCl 69)FI 13 101 
OOJI "45315 eo",,,. oCl 4"A"101 U.5 04717 017"36 DCl 17P3A 
e,,32 ~"30 14"0"" OCl lIA0"" "1.46 0472F1 16\'1741 DCl teA7'1 
1133 ue37 83&074 OCl 0315974 U41 04'21 165252 CCI 1652~2 
1034 O.54e 1417e3 OCT 1417ioJJ "148 04722 012525 OCT 1252"1 
803e 04541 0~2'2S ocT 0!525~5 "1 .. 9 04723 000~Q!9 PI124 OCT e 
9136 04542 12e.~2 OCT 12!52~2 815a 04724 0~"0"'0 OCI • In7 9.!5.3 9""i/J02 PSU24 OCT :2 01'1 0025 """GH'!9 OCT • BIll 38 "4!U4 000000 eCl " OIe2 04'26 0741'0 DCl 74170 
en9 U!54~ 0""002 eCT 2 0153 04727 oe3616 OCT 3606 
sue ''''546 B7~36" OCT e7n:56g USA "4730 225252 Del 252" 
eUI 04!'!47 007416 OCT 7416 "155 04131 1352524 DCl 52524 
Be42 0455O 052524 OCT 5252. 0156 047:52 B0"[)~0 P 1125 DCl e 
e,,43 84551 025252 OCT 2!525~ BH57 114733 061b,?00 DCI 6"'0e~ 
ee4. "41552 000''''11) PBi25 OCT e uslS 04734 060"00 'Cl 60111"'" 
eus 04553 040009 OCT ,HHHlil e1~9 04735 0171"36 cel 1713311 
IU6 04SI!I' 040000 OCT ,,,OU il169 .,4736 !!I60"41 CCl 69704t 
"1141 "4~5~ 036"74 ocT :"6r.7' U61 11147;'7 0652f12 cel 6525' 
£I ""a e4!51!16 041703 ocT 4170.1 0162 041<i0 012525 OCl 12525 
0049 84557 052525 Ocl 52!12!'!i 1i!!163 0.741 0.aIlHHlg P1126 DCl 0 
S iii 5" "4e:e0 "215252 OCl 2525:l " 164 "4742 1~~ee" Del 10111QHHt 
01~1 ueol 000iH52 P0i26 OCT 2 U6!! "4743 liHHH10 DCI 10001119 
eee2 ~'502 e000"" OCT e 0166 0.74,4 074170 DCl 7"170 
Sl!53 045153 "iH!l0B2 aCl 2 iZl167 "4745 103-506 DCl 1036"6 
el54 04!!64 1711136l1li ocl 17"'360 0108 04746 125252 OCT 12115282 
IS5e: e~5&e: 087416 Oel 7416 016~ 1d4747 1!152524 Del 5252" 
11e:6 14566 052e24 ocT 52524 0171d 04700 1d00000 P1127 OCI 0 

PAGE e09!5 1:82 HP 20402BL PAGE 0007 #02 HP 20402BL 

iHUS7 .. e07 1.52~2 DCT 1252!52 9171 ~47!51 ""0014 DCl I' 
eeee 04570 000920 PU27 OcT 20 0172 04752 00111014 DCl I' 
"BDII 041571 g"""111 DcT II 9173 04753 1417e3 OCl 1417013 
eo00 845'2 eS8B311 OCl JO 0174 04754 036074 DCl 3607' 
"061 84573 1030.7 CCl U'J36147 0175 "475~ 052535 GCl 521535 
"062 US74 a74110 DCl 7~17" 0176 04756 125242 OCl 12!52"2 
0003 1il457e: 1252'. OCT 12!52!\2 0177 04757 e00004 p lc20 CCI • "a64 0411576 .e2~2e cCl e2'2" 9178 04760 ~00302 vel 2 
eaO" 14"77 "£1000" Plt20 OCl 4 0179 04761 i:00i\"6 CCl • 1000 046('1" 10"""" OCT Ullagll 111180 tiJ4762 1607~13 oel 16074" 
0067 0'011 ueee4 OCl U"H' .... ill 81 04763 "17036 CCl 17036 
100. a 4tIQI 2 86e'·13 oCl 6174" ~182 04'~4 1112'5252 OCT 2'ei2!5' 
8"69 o.6ra3 1l7D30 Dcl 11783. 0163 04165 152!i24 OCl 152524 
1878 846"" 12e2!5B OCT 12!52"" Ub4 04766 0~HH101 P1C21 DCl I 
8071 "046015 01!12~24 OCT 5252' 0185 04767 00(100" DCl 0 
0072 14606 9""9111 PlI21 OCl I USa 0477P1 0"00i'11 DCl I 
£1173 14007 lU0SS DCl ""0l1li/11 0187 04771 174170 DCl 174170 
1IIB7~ 040U 14£1l'1l1 DCl 14,,9'111 0188 [,4772 iH:l3607 DCl 36B7 
te7e .. 011 "3417 • OCT "34170 IU9 04773 025252 oCl 252~~ 
8070 .. 012 1430.7 OCT 1436117 019W "'4774 152525 OCl 1~2~:l5 
1077 14613 IOe2'. OCT 1615252 0191 0'775 0000~' P1C:22 aCl • 117. "01. 1iI121!125 DCl 121525 £0192 04776 01/!0'H~2 OCl 2 
1179 "01' "'''''''4 PII" OCT 4 et93 04717 0'='''006 DCl 0 
leao 84610 eelOOl OCT 1 0194 \15~00 161:i741 DCl 161217·1 
1"1 "017 IUilI05 DCT S 0195 0~~l.ll 1617036 OCl 17"3~ 
1 .. 2 84020 16&17." OCT 1607.111 019tJ U5,J02 1252!!2 OCI 12!52!52 
.. 13 0'021 017n, OCT 17835 6197 1iI~""J 052525 DCI !52!52!'i 
eeu 1402. 12e2'1 DCT 1215251 8198 05004 0000~ 1 PU23 DCl I Ie.' U623 le2e24 DCl 52152' ~199 05005 100li!1ifl DCl Ue0QI0 
11111&6 '4624 IUICHHl1 PU'~ DCT 1 02e0 05006 1000"1 DCl 18fl0"1 
1l1li1 .... e 1!14IiH"" DCT '''e'' "201 00"o7 07417" Del 7 .. t7" 
ueB 04020 " .. eeel DCT 41eat 0282 0!S010 103607 Dcl 1036"7 
""89 "027 "'11170 DCl 34179 e2a3 051111 1252t52 DCl 1215252 
""90 U03e IU3607 DCT ~'617 02eo 051312 052525 oCT 5252~ 

'''91 U631 065252 DCl 6'5252 Baes 0:>01:3 0t:hl"S, P042" OCI • .,,112 14632 012525 DCl 121525 620. fIt!!01' 000eli!2 DCl 2 
8093 0.633 00e0"4 PIl,4 DCT 4 8207 05.1~ 0000106 OCI 0 
"894 04634 0011000 DCI 0 0208 165016 06"74$0 DCl 6074" 
a"ge 0403e B£l0004 DCl • 0209 "SU1 "'7036 oCl 17836 
fiJI96 14630 86174£1 DCT 6117411 e210 05a20 11125252 DCl 2325~ 
8097 04637 8l7eH OCT 1783. 9211 05321 i1152524 OCI '.e2' 
819. 04640 02'2'e DCT 25215" 9212 eS022 "'0\:JUI Plll25 Dcl I 
""99 140.1 e'2e2' DCl 52152. 0213 05023 0"0000 OCT 0 
eUI 1IJ4642 e0~001 PUiS OCT 1 6214 05B24 "0"""1 OCT 1 
lUI 04643 ""'0PI DCl .""IUI 0215 0502'5 074170 DCl 741714 
IU2 04644 £1"0001 DCl ."',, .. 0216 05026 11:103607 DCl 3607 
OU3 8464e 111311.70 DCl 3417. j217 0:5027 025252 DCl 2!!25:l 
0104 1IJ4646 0430e7 DcT "36B7 0218 165030 052525 oCl 52525 
010' '46~7 B6!52!i2 OCl 6525:1 0219 05031 008210, Pl426 OCl 0 
OU. 040ee '1"'2, DCl 121525 8:220 05332 000002 OCl 2 
6117 uoel 'U8""4 PII.O OCT 4 0221 05i'133 ~"HHHl6 OCT 0 
1108 "4652 0e,,,,,,,, DCT • "222 05kl34 16074e OCl 1607'" 
0109 140'3 81.10084 OCl 0 "223 11:15035 "17036 DCl 1193& 
1110 U6!!4 16f11741!1 DCT 16ft7 •• 022.:1 05036 125252 OCl 125252 
1111 040e, 117.34 OCT 17e3. 8225 05937 "~2!524 ocT 15252' 
1112 140'0 12e250 OCT 12528Dl il226 ij5.a41!1 000040 Pl~27 CCT '0 
0113 14&'7 ee •• 24 OCl 52152. 8227 051341 1211"0020 OCl 20 
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Listing 
Shift-Rotate Instruction Test 

PAGE 0006 _02 HP 20402BL PAGE 0aU _02 HP 20402BL 

1/1228 i4:H142 000060 OCT 6~ 0342 05224 110340 OCT 170340 
0229 ,,5043 ""7417 OCT 7.\7 0343 05225 052!H55 OCT 52~(!If'i 

111238 i1!JI1U 11036" OCT 17A368 0344 05226 125242 OCI 1252.42 
0231 05045 052525 OCT ~252P'i 0345 05227 ""01(100 Ple2'" oCI 0 
6232 05046 125232 OCI 12!J252 0346 05230 {t00000 OCI • 
0233 0~Ul UHHHJ0 P1320 OCT 100"110 0341 052Jl """""0 !JeT • 8234 eS0!50 {:i0"0e0 OCT • 0346 05232 07417" OCI 7417" 
0235 U5:l51 100"'H't CCI U""r.!0 0349 :iJ~233 "03606 OCI 361!16 
111236 1:15052 074170 OCI 1417Q 0J5d 1)5234 025252 CCT 25252 
O,,37 0"0'53 U~6"15 CCI 10315"6 0'351 052~5 052524 CCT 521524 
"238 0!5A5' 025252 OCI 2525' 163152 052315 000000 Pl~21 OCT • 
1:1239 .,5055 152524 eCT 1!525::U 16353 05237 021illiHHl CCT 20111"~ 

0240 0~e!H5 140000 P1321 OCI 14"9~£1 0354 052,f{:l 0200~1i'I OCT 2"""" 0241 05057 02 11HH' " OCT 20091i1 eJ~5 165241 0171)36 OCI 17eJ~ 

8242 051]60 160909 OCT 1611191118 raJ56 95242 92~741 OCT 21t7.1 
024~ 1:15061 017,,36 OCT 17036 0357 ~S243 0252\)2 (.jeT 2525:> 
02044 05062 160'''1 OCT 1607"1 0J06 0~244 " L2~25 OCI 12525 
02 .. 5 05~63 025252 oCI 2!525:2 0359 et5245 01/1111000 P le22 CCT e 
0246 05064 152525 OCT 1!525:15 i!36'd ~5246 UiHh:l" OCT lIHHhl0 
1i!12H a5065 'HHH:101 PL;'22 OCI 1 .36\ 05247 lIHHHH! OCI 1000-." 
02 .. 6 e5~66 U0~00 OCT UHU!lA" 0362 "''5250 074110 eCl 7417'" 
0249 a5067 100001 l:Cl 1000"1 1:1363 05251 10J61l6 OCI 10J6"'6 
02~0 05070 1:174110 OCI 7.17~ 0J64 iH5252 125252 OCI 12!52""2 
k1251 051371 taJ607 OCT U:!6"7 0365 0::)2:53 0t12524 OCT !52524 
"252 o1f:h172 125252 OCT 12!5262 0366 05254 0001:199 Ple23 OCT • 
e253 0~~173 B52~25 eCT 52!52ft 0Jtl7 05255 020'HHJ OCT 2'HI0~ 

&1254 ~~074 1::14"'011(1 Pl"23 OCI 43000 0366 0:'256 £129009 OCT 20110~ 

02~5 0ti01!5 020900 OCI 29000 I/IJ69 ~:i257 0170;'6 eCT 17036 
0256 "b07e 060000 OCT 60{!H'" 0;:S71d 1:15260 120741 OCT 1201"1 
0257 1:I:S~77 017""6 OCI 17e136 037\ ~5261 120252 OCT 1252"2 
kl25t1 "SUD 160741 OCI 1601"1 0372 1Q5262 012525 OCI 12525 
02t19 ~~101 1252~2 OCT 1252152 0373 05263 1:l011l000 Pie 24 eCI • 
~260 05102 1)~2525 OCT 52525 0374 0ti26" i3IHHJi30 OCT • 
0261 05103 1'300300 Pl~24 eCT ~ 0375 0f:1265 0000e0 OCI 0 
0262 0;)104 ,"HUH!0 OCT • 0376 05266 074170 OCI 7411111 
tl263 05105 00000" eCT • 0377 05257 "".5606 CCI 3606 
0.264 05106 074170 OCT 7"llA ~378 05270 025252 OC I 2:5252 
0265 1:15197 0~;S606 CCT 36e6 ~379 3:J271 O5252" OCT 5252" 
1iJ266 a511. U25.2.52 OCI 25252 16J80 05272 UHHHH!I Ple25 OCI ue0~" 
9267 IiHHl1 052524 OCI 5252" 1:1361 05273 02e0ee UCT 20e0~ 

0268 95112 0400"0 Pl~25 OCI 4iU11i1111 0382 "b274 121/1000 uCl 1200A0 
0269 05113 "20000 OCI 201UHI 0383 05275 'H1036 OCT 170311 
0279 t!!HU 06000B OCI 6UCl!l0 038~ 05276 1207041 OCT 120741 
0271 0511~ 011031S OCI 17036 0J8~ ~5277 0,i5252 CCT 2525' 
2272 i!l5116 ta607~1 OCl 6074t "Jab 05JI:l0 112525 OCI 1125~5 

0273 .5117 10125252 OCT 2525:> .,J67 et!5301 IHHHH'1 Pll:26 ecT \ 

"27~ Idb120 1152525 oCl 52525 0J88 ~530" 109009 oCl iii"'"'' 0 
~275 95121 IIHHHH30 PIJ26 ocI • 0389 05J03 HHJ001 CCl lBIH!I!al 

0276 05122 USBS0 OCl 10Q1"Q0 1639" 053wl4 074170 eel 74170 
0271 (6'5123 19000111 OCT 1I1I,,0JJJ0 ~391 0~J11I5 103607 eCI 10361117 
0278 05124 074170 oCI 74171.\ 0392 05396 125252 OcI 12!5252 
0279 ~5125 103606 OCI 10JIS~6 0393 95J97 052525 OCI 52521'1 
0260 05126 125252 OCT 125252 0J94 05310 0~0000 P If.21 I.;CT • 
0281 0512" 052524 "CT 521!52" 0395 05311 IH!l0004 eCl 4 
0282 05130 ~\!I~iilU p 1327 OCI 10 £0396 05312 0~~004 OCT • 
0283 1il:5131 0kHHt04 OCI 4 0.197 05J13 1417~3 eCT 1417"3 
0;284 1.t5132 000014 OCI U 0.198 U5J14 ~.5b064 eCI 36364 

PAGE 0009 "1d2 HP 20402BL fo'AGE 0011 #02 HP 20402BL 

.285 0:5133 141703 OCI 104171;13 0399 ~5315 052525 ocI !5252!5 
0286 0513" 036014 OCI 3607. 21409 1:15316 125242 OCI 12!524l2 

"287 05135 052525 OCI 52525 e.Ull 05317 0~0004 Pl620 eCT 4 
1i!1288 B~136 125252 OCI 12!S2"2 ,,402 05320 e00011H3 eel • 
0289 "'137 I::IQI/I01l.!4 P 1.20 OCT 4 0403 05321 00001014 eCT • 
0290 05140 i:"HHHI0 eCI • 0,,04 05322 16~740 LCI 11SA7·0 
0291 0~141 0~0~1d4 CCT 4 il405 05323 017Q134 OCT 17034 
0292 0b142 0607"0 CCT 6074" 0406 '45324 10525250 CCI 2525~ 

0293 05143 01703" CCT 17034 0407 0!5~2!5 152524 cc I 1525:14 
i:l294 1d5144 0252!5a CCT 2525" 0408 05316 000001 PLE21 eCI \ 
0295 05145 S!52524 CCT 52524 154"9 05327 01ZJ012100 GCI • 
~296 05146 01i10B01 Pl"21 OCI I 111410 05330 0~90'~1 eCT I 
~2W7 05147 090"0g OCT 0 0411 05331 17417~ OCl 174170 
0298 0~H;0 090~01 OCI I 0412 ~5J32 003607 eCI 36~7 

0299 05151 034\70 OCT 3"17~ 0413 05333 02~252 OCT 2525:;i' 
0301d 05H52 003697 OCT 361117 IU14 05.~34 152525 ocl 1525:;15 
0391 05153 025252 OCT 25257 0415 05330 00"OO" Pit22 ocI • 
0302 Iilb154 012525 eCT 1252" 0416 05J3!1 e\:S0A~1/I oCT • 
0303 1115155 00"0tt4 P1422 eCT • 111417 053.17 0fHlIH:!4 oCI • 
0.11.14 \c'j5156 0;'IHHI0 OCT 0 0418 0:)340 Ib0741 (jeT 1607·1 
0305 d51'07 o 1010 i:1l:l 4 OCI 4 0419 1115341 01103 .. ocT 17034l 
0.306 05160 16£174111 "Cl 16ti!7"QI 12142111 05342 1252:50 GCI 12!52~0 

0307 13511)1 .H703" OCI 1103" 0421 05.543 IiItl2525 OCI 52521'i 
0JI1I6 05Ui2 12!S2~0 OCI 12521'i0 0422 05J44 01110001 P It23 OCI 1 
"J99 135153 05252" OCT 52524 ~42J 05J4!5 0~000e eCT 0 
"JU 111'5164 1d.:HH~01 P142.5 OCI I 0424 ~5J46 IiHhHH~l CCT \ 
k1311 00165 000121 o iii OCl • B42t1 05347 014170 eCT 7"17D1 
8312 ~;H66 0"1)001 OCT \ ~42b 05350 0~3607 eCI 3607 
0J13 I3!H67 034170 OCT 3.17A 042/ 053bl 025252 COC" 2525~ 

031<1 1:l517~ 0iU607 ec, JeIJ7 i!428 ij5352 052525 OCI 5252111 
03H> 16:)171 025252 OC I 252!S~ 0429 0j353 0000~4 Pif24 CCT • 
d316 ltti172 012525 OCI 1252*" 0431i'1 053!)4 001J000 OCI • 
aJ17 .a5113 001!1iiHt14 P 1424 CCI • ~431 ~S355 011J1!0e<4 eCT • 
QlJ18 115174 000090 CCI • 9432 t'l5J56 06074" OCT 6074A 
0319 0ti175 0k100~4 ceT • 0433 0SJ"i7 011~34 OCI 1703" 
0J20 1115176 0611740 OCI 6074" .,4J4 rJ)5350 02'5250 OCT 2'3250 
~321 0~H77 011034 OCT t11!13A 043f> 0B.5.r,1 052'i2" eCl 52524 
1::1322 0:l,l\!l0 025250 OCI 2'25D1 943ft 05362 \J0l:1UiLll Pte25 OCl I 
eJ2J 052111 ij521524 eel 5252" 0437 05363 11::1000'0 CCI 1000"''' 
0J24 ~~2a2 iHiW1001 p 141 25 LCI \ 0438 ~5364 190"01 eCT U01lrJIl 
iM2fl 1:152213 21lJ e'2lkHI OCT • ~439 kI!:>J1!I5 B7H1e cCT 7417~ 

"J26 052~4 IHhHHll OCT 1 ()440 IZJbJ66 U3607 CeT 10:56~7 

0327 05205 034170 oCI 3" lTa tl441 1115.567 12t1252 CCT 12!5252 
0321j 1d'52~6 003607 OCl 3607 0442 0..),!11Z1 052525 OCT ~2!32'\ 

21329 1:15207 ~25252 OCT 2525:1 0.u.s 0'5.371 2100004 Plt26 CCT 4 
0J311J 115210 k112525 OCT 12525 0444 1:15J72 IhtB001 OCT \ 
KlJ"l 11~211 e"0~"'4 Pl"26 OCI • 0445 "5J73 0'tl00~5 OCI 5 
03J2 kI:>212 IH"':H:H:1Ii!J GCI • 0446 "5.57" 160140 eCI 16074" 
l:IJ33 I:lfl21J a.,0004 OCI 4 "441, 1:)537':5 017035 eCI 11035 
iii 334 iHi21' 161174e OCI 1607"" wl446 0:l376 1252~1 eCl 125251 
11335 1115215 kl17034 eCT 11034 id449 0.:)377 052524 eel 1521524 
0336 16521f1 12~250 OCI 125250 04516 (;I54~0 0"'~040 Plt27 OCT 4. 
I1IJ31 0:)217 052524 OCI 52'524 0451 "~41(11 BItII:IBil0 OCT • 
033i6 1:1:>220 1600048 P 1427 eCI •• i!A:,2 05AkI;? 13110040 OCT 4. 
0J39 015221 000000' OCT • O4:'3 05403 0""417 eCT 7417 
0340 1d5222 "eIllS4" OCI •• 1!l454 05.1~4 170340 OCT 1183'" 
O341 05223 01117401 CCI 1417 l;i4S5 054(Hi "52505 CCl 52!51115 
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Listing 
Shift-Rotate Instruction Test 

'AGE l!Ieu '.2 HP 20402BL ,.Sf, iUll4 '112 HP 20402BL 

8456 1'''6 125252 DCI 1252"2 .570 !lt5!578 8816a8 eCI 1621 
1457 85"7 ,.,1'4. PI721 eCI ~I e!511 851511 BU62! eel 1621 
8458 85411 111121 OCI 21 8572 U572 111622 eCI 1622 
8459 85411 "alllies oCI 60 0573 .5.73 181623 OCI 1623 
1i1461 1'412 117416 eCI 1III7,U6 8574 1557~ 091624 DCI 1624 
1461 Ift,113 07036. DCI 71l136i1 iI,75 1&57' iJ11Il62f5 DCI 1625 
1462 8'414 1.2524 OCI 1f52fS!>" 1576 8'576 181625 OCT 1626 
11453 15415 125252 eCI 21525~ 0577 85577 UI627 eCI 1627 
IU6. 15416 n8118 PI721 eCT II 11518 aSfl011l 011720 eCI 1728 
1465 05417 Bl81U OCT 4 .'79 85501 811721 eel 1721 
14f16 I1542ti1 i"IU4 eCI 14 1581 051582 0111722 eeT 1722 
e467 85421 14I7ea OCT 141703 0581 15683 881723 DCI 1723 
1458 a~"22 136114 OCT 36'7· e582 1115tH"41 Y81724 OCI 1724 
1469 8'423 152525 DCI 1525'5 IiJB83 15685 "",725 eCI 1725 
8471 054U 1252Ga DCI 282152 8584 85586 811726 OCI 1726 
1471 85425 ea8"8 P1722 OCT 48 8585 8f:1687 801127 OCI 1727 
8472 1&'26 BIIB2. OCI 2. 8586 85618 •• 8038 PoSS2 OCI 31 
1473 eb427 a8B068 OCI 58 0581 85611 e •• 831 OCI 31 
1474 1'438 ea7417 OCT 7417 0~88 "!;SU2 0"8932 UCI 32 
8475 .5431 17ea58 DCI 1713_8 0:589 05613 000933 CCI 33 
0476 85432 852525 eCT 52.25 8.98 85S14 OlihHJ34 DCI U 
0477 85433 12152!52 CCT 125252 01:191 05615 'H!I,e35 OCT 35 
1)4118 115434 1110'''1111 PI723 eCT Ie e~g2 111:)616 """"36 DCI 35 
'479 1!543!5 0lBel4 DCI 4 8593 051517 018937 OCI 37 
1481 85436 118814 eCT 14 8594 05620 IiJfiJU3g eCT 1138 
IU1 85437 141783 OCI 14.7"3 0595 .,5621 0IUau OCT 1131 
8482 U~44" 136174 DCI 361lJ7. 1596 05U2 gB1IiI"2 ecI U"2 
•• 83 85441 152525 OCI 52'25 8~97 85623 101033 OCT 1133 
'<4a4 85442 1252'2 DCI 125252 8598 85~24 161934 OCT 1134 
1485 85443 8tUU14. PI724 DCI 48 8599 85625 sa,"~5 OCI 113' 
8486 85444 880828 DCT 28 8688 05626 111136 OCI 1836 
,.87 ,5445 881Y58 OCI 68 .681 85627 881.37 DCT 1137 
"488 85446 Be7416 DCI 7416 1iJ682 855~8 11113a OCI 1138 
1489 89447 "1036B OCI 7B36A 9603 85531 '81131 DCI 1131 
8491 854" 852524 eCI 5252· 86". 85632 881132 eCI 1132 
8491 .~451 825252 DCl 2525:11 "6ob 85633 181133 OCT 1133 
8492 15462 801818 PI72S OCI II "6&6 85634 101134 DCI 11~4 
80493 8S453 Iy,ea. oCI 4 e6e7 1ii1563!5 8UUe: eCT 1138 
e494 '''.54 88.814 OCI 14 0688 9563. 881136 DCI 1135 
.495 .'455 841783 DCI 4.783 111689 .5637 081137 DCI 1I~7 
8496 8!54'S6 836874 OCT 36874 1iJ618 85648 8812~1I eCI 1238 
8497 05457 852525 DCT 5252" 9611 85641 881231 GCT 1231 
8498 8546. 8252U DCI 2!52!5a 8612 85642 181232 DCI 1232 
8499 85461 Ihl.148 PI716 DCI 41 8613 85643 881233 DCI un 
8588 815462 .e8828 OCT 28 1614 eSt.4. "81234 CCT 1234 
8511 ' .. 53 111868 DCI 61 1615 85645 88123. OCT 1235 
8.12 85464 •• 7416 OCI 7416 8616 15646 081236 OCI 1236 
U583 .5465 178368 OCT 178368 8617 85547 UUa7 OCI 1237 
85.04 1I!S466 852'!!124 DCI '21524 1:1618 156!!1 "8133" OCI 1338 .'15 85467 1252'2 OCT 12.2"2 8619 15551 BU1331 eCI 1331 
1586 85478 UUII PI727 OCI 418 1621 85652 8.na2 eCI 1332 
85.7 85471 "18211. Del 288 8621 85653 811~3a OCI 1333 
lHlea as.72 8U6U OCT 581 1iJ622 066.4 een34 Del 1334 
luseg 8'471 87417, OCT 7417_ 8623 056515 8UJ3t\ eCT 13a' 
1115111 1'474 103617 oCl 1113617 1/1624 15656 1813;S6 eCT n36 
11511 .547. 125252 oCI 12152152 16625 056~7 801337 eCT 1337 
.512 g~47. 852.25 DCI !52!52B 8626 8S66f1 "",.31 eCI 143111 

PASE .8n '12 HP 20402BL PA61 UIII5 .02 HP 20402BL 

"13 1115477 IIele8 OCT 8 1627 U5561 .81431 DCI 1431 
•• 14 .5580 11882, PoSS! DCI 21 8628 85662 181432 DCl 1432 
851' 85591 .88821 OCI 21 0529 85651 aal4l~ OCI 1433 
8516 85!512 BII8822 OCI 2. '638 &1566. 8, .. a. OCl 14304 
0517 851513 880823 OCT 23 0631 US66' 181"35 OCI 143' 
8618 8553. .80824 eCI 24 8.32 05666 U1436 GCT 1436 
8519 855.5 88012. DCI 2' 8633 05667 •• 1437 DC I 1431 
0'28 055la6 108126 OCT 26 0634 .5670 811.38 eCT 1530 
0521 ""07 BI8827 eCT 27 0635 85671 881531 eCT 1531 
8522 0'51. .81828 eCI 1028 8.36 115672 011632 tCI 1532 
.523 85'11 811821 eCT 1121 0637 15673 811533 eCT 1533 
1524 15512 8U822 eCT 1122 0638 1115674 UI'~4 OCT 1534 
IS2S 15'13 111123 DCI te23 8639 156715 101.3. .. CI 1535 
052' 85514 811824 Del 1024 86U 8SII}76 ""1536 eCI UI36 
8527 85515 881125 OCT 112' 1641 I f:I 677 8115~7 eCI 1537 
8528 05515 811.26 DCI 1126 1642 e570" 081638 OCI 16~' 
8!S29 115817 811.27 eCI 1127 0643 "~701 801631 oCI 1531 
8~n8 .8'21 '01121 DCI 1121 0e44 .5782 8115~2 OCI 1632 
8531 8"21 811121 ocT 1121 06045 05703 11101633 eCI 1533 
1.32 85522 .81122 OCI 1122 0646 1i15714 801634 eCI 1634 
8533 85523 8.1123 OCI 1123 8647 85785 IU'163!5 eCT 1635 
8.34 15524 111124 eCI 1124 B6~8 IilS706 BU6;S6 DCI 1615 
.,3' 85525 801125 eCT 112' 0649 85787 BU637 tCI 1637 
8536 85526 II 1125 DCI 1126 0651i1 85711 IU7aa DCI 1738 
11537 85527 1111127 OCt 1127 0651 Y5711 IU7U DCT 1131 
8538 0353' GU2am DCI 122G "flea 05712 801732 DCT 1732 
8.39 .5531 IU2U DCI 1221 1i165J 85113 101733 eCI 1733 
154' "'32 881222 DCI 1222 "6~4 95114 B817.14 DCI 1734 
8541 u553~ 8111223 DCI 1223 8655 .5715 UI7~. OCT 173' 
8542 a5534 811224 OCT 1224 0656 1i15716 181736 eCI 17;,6 
8543 1'535 801225 OCI 122' 1rl6~7 .5717 0U737 OCT 1737 
85.4 85536 811226 eCI 1225 16ba 1110728 8e"e68 PASS3 OCT 68 
8545 85537 801227 eCI 1227 1559 .5721 880861 ect 61 
11546 0'5154' IIU3al CCI 1321 8b61 85722 8alll062 DCT 62 
.547 85.41 .81321 DCl 1321 £1(1)1 85723 IIIHU'6;S OCT 63 
1'548 e'3.2 881322 GCT 1322 061)2 11'572' IUli1l164 eCT 64 
8549 8.543 111323 OCI 1323 9663 .5725 188065 OCT 65 
.551 '155". 811;S24 OCT 1~24 066" 05726 IBB\l66 eCI 65 
8551 85.45 101325 OCT 132' 9665 8b727 elilUQ61 OCI 67 
8552 1115546 1111326 eCI 1325 i:lbb6 e5138 81111068 DCT 1168 
.553 15547 181327 eCI 1327 IIIb67 85731 .81061 eCT 1861 
8.64 855.8 1111428 DCI 1428 0668 1II~7"2 0'Ub2 OCI 1862 
8555 n551 .11421 eCl 1'21 8669 "~7 33 ee 1163 eel U63 
85.6 85 •• 2 881422 DCI 1422 8678 rU73. ""Ub4 eCI 1864 
8557 05553 'U423 DCI 1423 8571 tJ~136 aela65 eCT 1865 
8558 85554 181424 eCl 1424 11672 1115736 leUflb OCl 1166 
8559 .'5.5 81142. OCT 142ti tl673 85737 Bue67 eCI U67 
8561 8.556 811425 CCI 1426 "674 857'1 BOlUI eel 11611 
'561 15557 '01427 DCI 1427 8675 15741 0"1161 DCI 1161 
8562 .5561 111.2. OCI 1528 iJ676 85742 811162 Del 1162 
1563 05561 811'21 OCI 1'21 i611 ""743 11111163 GCI 115~ 

11564 85!Ui2 .11522 OCT 1522 0678 e~744 1l1li164 eCT 1154 
85.5 '''63 111'23 OCT 1523 111619 '15745 ""1165 eCI 1165 
11566 15564 111524 DCI 1'24 1iJ68it .'5746 III 166 OCI 1166 
8567 0555. 101525 OCT 1525 1681 1115747 '''1167 DCl 1167 
81568 85566 811526 OCT 1526 1582 1'7511 8"1261 OCT \a51 
"569 il5667 11111521 OCT 1527 1168" '97'1 111261 eeT 1251 
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Listing 
Shift-Rotate Instruction Test 

JoIAGE ""16 1102 HP 20402BL PAGE 0il18 Jlf;kJ2 HP 20402BL 

"'684 1115752 ""'12 62 oel 1262 0796 06134 liHH774 CCl 17701 
e66~ "57~3 001263 Ocl 1263 0799 061JIS "U77S ccl 1775 
0686 "~7'" 0012641 Oel 1264 0809 06136 "01776 DCl 1776 
0687 0575' 001265 oel 1265 0B01 06137 001777 DCl 1777 
0688 05756 0~1266 L1Cl 1266 0602 0610'0 iHHHH"~ ENL DCY • 
0689 05757 001267 uCl 1267 1i160J 06200 GRG 620o", 
0690 3~7612 th11360 cel 1360 0804 \162"0 00270" BA~ IC CL" ,eeE A-e,E-, 
e691 ~S761 001361 eel 1361 0805 kl6201 00"\1"0 kOF 
Ii'!(l.S12 ,,5762 001362 eel 1362 080b 06202 "00U0 Sl' 
Ub9J 0~763 ""1363 Cel 1363 0&07 062oJ3 U2iUH I'ILT IU SlA FltLED 
Ii'IM/4 1::15164 ih11364 cel lJ64 0806 062iit4 "1116400 Cle B-O 
069!» 0511S5 IiHH365 cel 136~ 0&09 "621;5 1::10411:513 CLE, SLB E-a 
'1696 05766 001366 cel 1366 "8U 06206 102,,,'1 I-tL T 01 SlB FAILED 
1Ll697 "57!:!7 001367 Gel 1361 2611 .,6201 1302"." SE2 
klf,~8 0::!71" '601469 CCI 1<$60 0812 ~6210 h:l2001 MLT ~1 elE FA fLED 
11699 05771 001461 cel 1461 BS1J 00211 002;'00 CCE E-, 
0700 0S772 001462 LeI 1462 0614 "0212 """0S9 elf, SL. E-. 
0701 .,;5773 001463 ccl 1463 0815 06213 10210191 !'iLl e L 4 NOT -. 
16702 00774 001464 Gel 146. 0816 96214 "92049 St::l 
16703 0577b ""1465 ocl 1465 0817 "'6'.15 102~"1 i'1L T 01 E NOT -. 
0/04 "~77b kHH466 cel 1466 0818 06216 1.302300 eee E-I 
070:5 .,5777 001467 oel 1467 0d 19 06217 0i!40~" elf,5LB E-a 
11706 .a60'!0" 001:360 ~Cl 15M! 0620 06220 102001 I"oLT 01 B NOT .. 
1d107 iJ6~ut 01.11561 cel 1561 0821 06221 0021d4g SE2 
0,~8 0~110~ IHH562 CCI 1~62 0822 136222 102~01 "ll .1 E ~jOT -0 
071119 061H1J 0"1563 OCI 1563 082.5 06223 0020a4 IN' A-I 
0711:) 061'0d ""1564 oel 1~64 0824 ~62:l4 IU6ldU INi .-1 
0711 06"105 0"1~b5 CCI 156~ 0825 .H1225 0"UH10 AL5 
0712 06~06 IHIi.b66 CCI 1566 0826 06226 005009 "e' i171 J 06~g7 001567 oel 1367 0627 06227 IHHUH'I A.' A-I 
0114 0bOU 01:11669 GCl 16M! 0828 wlb230 0051'HJ ".5 B-1 
071 !:I 0boJl1 301661 eel 16el 0829 06231 0"21i1111 8LA,RSS 
0116 ~61,) 12 001662 eel 16152 0830 ,,6232 102001 ML 1 01 A NOT -I 
0717 kltl"lJ 001663 CCI 1663 0831 1.16233 ij06011 SLil,RSS 
~718 06014 ~Hl1664 eCI 16154 13832 06234 102001 "L 1 01 i3 NOT at 
0719 0t1015 l'HH665 eel 1665 083.5 06235 102S01 L 1,0\ ~ 1 A-e77777 
0720 06016 001666 CCI 1666 0834 06236 Hl6!)01 L lB 01 9-077117 
13121 06~ 17 01:1166] cel 1667 l:leJ:t 136237 002004 IN' A*hHhH~0 
0722 "6~20 001769 CCI 1760 118Jb 06240 0061104 IN' a-1UH3e0 
0723 061321 001761 eel 17tH 08J7 06241 I'"~ US0 'l5 
0724 I!Ib02.? ihll1'62 'Cl 1162 0838 ~6242 0liHHHHI 8LS 
~725 1Il6~23 IH1170J oel 1763 0839 "6243 ""2\1:.!1 SSI.,k5S 
0726 0b024 001164 eCl 176. 0840 06244 1020i1 .ll 01 ALS FAILED 
~7 <.7 0bk'25 'HJ176~ OCI 11eS 0641 062415 006921 6S~,RSS 

0128 0M12t1 ""1766 oCl 1766 0842 "~246 102'''H ~LT 01 Bla FA nED 
11129 ~HJIIl27 IHJ1767 CCI 1751 0843 ~6247 002404 C.L", INA A'I 
t1730 06":50 !/IiI"07e PASS4 cel 70 0844 ~b2tJ0 0~6404 CL6, INS .-1 
07J1 061J~1 IiHUH!!71 CCI 71 "645 062t11 1"'11200 f\AL A-2 
~i'J2 05032 000072 CCI 72 0646 06252 005200 .B' B-2 
07:53 06U3~ 00riH!73 cel 73 0647 0b2~3 00eeU tiL' 
0734 06~'JII. 'iHhh174 CCI 1. 111848 062~4 102001 "Ll 01 R'l FAILED 
a7 J5 00035 0l/hl075 oel 75 0549 0~255 "04010 ala 
"736 060J6 0",H176 GCT ,. 0a~~ l!Io2~6 !la2!!01 "L 1 01 .Bl FAILED 
,,737 1'36037 00007? eel 71 08!H 06257 001J0il1 ' .... Ii '-1 
0738 ~6lJ.cle "aU7a oel 1079 tl852 06260 01iH5J00 ,.' B-1 
~7J9 06iiJ41 001071 ~cT 1071 0653 06261 00211111 SU,RSS 
1.174ta e6<J.t~ IhH072 CCl 1072 ~854 06262 102"o1 ~lT U RA. FAILED 

PAGE 0017 1III~2 HP 20402BL PAGE 0019 l1li-02 HP 20402BL 

0741 0b043 001073 CCI 11173 01!55 06;263 11100011 SLY,RSS 
0742 06044 001074 eCl 107~ 08bb 062b4 102001 ~LT 01 R8R F. tLED 
e-7.3 0604rli 001075 oel U75 "'857 06265 10251'1 l." 01 "-077777 
fIIl"4 \16"46 00U76 nel 1076 0858 05266 106501 LH! 01 a-0711,7 
0745 061ot47 001'i417 CCI un 0859 06267 "16100B 'i<S A-077776 
12!746 06050 001170 oel 117111 0860 06270 00~00B ••• e-077776 
0747 06oa51 "01171 ocr L171 ~861 I/Ib271 092030 ss. ,Sl.A 
~/4a 0Q352 O,11172 eeT 1112 0862 1)6272 U2iUli toiL 1 e 1 AlS FAILED 
0749 IHl0~3 001173 eel 1173 0863 "b273 IH'6030 SSB ~ SL9 
~lS0 ~6.a54 1301174 eel 111< 0864 Ub274 U20i'lL MLT 01 "lS FA I LED 
~751 Mi35S •• 1175 ec1 117!5 na65 06275 "'iii 241U Cl..~, I Nt. '-I 
1)752 06056 01111176 CCI 1176 0866 kt5276 006404 CLtl, INa .-1 
~753 06057 ~IU117 CCI 1177 9867 ~b277 0Q115'J0 ER' A-0 
0754 iJ6060 1301270 cel 1270 086& 06JI1l~ 010123" 1 SEl,hSS E-I 
0755 1!16'Hd I3IH271 OCT 1271 0&69 06Jel 102"~1 foojL 1 0! ER/. FA I L~D 
07156 06062 "91272 aCl 1272 087O .,6;'''2 kI~0d40 CLc 
0757 06063 001273 OCI 1273 0611 \:10303 ~wJ55~13 ERi B'. 
0158 06064 001274 aCT 1274 111872 06304 01112041 SEi ,ASS Eol 
01!)9 t3f:1065 (:1\:11275 CCI 1275 1J873 06305 102001 I"Ll 01 ERR FAILED 
"7be 06066 001276 eel 1276 0674 U6306 00160111 'l' Ea l5, A"1 
0761 06"'67 ~iU217 cel 1277 0875 06307 092940 aE' 
0762 06f.1l70 001370 cel 1370 0876 06J10 102001 "ll 21 ELA F,I..tI.ED 
0763 06071 !lHH371 cel 1;]71 "877 06311 0132300 cc~ A-e,E-t 
0764 0607l' 0"'372 cel 1372 e878 06312 00b600 'L' A-l,E-1!! 
"765 IiIb(J73 a01373 CCI 1373 ~879 0631:5 0{,6011 SLIi!,RSS 
0766 06074 001374 cel 137' taBS0 0b314 U2e01 HL 1 e 1 Ete FA tLED 
0767 06~75 "o1375 ccr 137' 08&1 06315 "o1700 'IF 
0768 06076 0k"'lJ76 eCl IJ76 1;\882 06316 01:'1100 .. , 
0769 tl5+t71 0~lJ77 cel 1377 0883 06317 001UB "R& 
0770 "5ue 001470 oel 1479 0884 0632i1 001100 ,.5 
0771 06101 001471 cel 1471 i!8&5 053:?1 001100 'R. 
0772 Ilb1A2 'HH472 eel 1472 0886 06322 00~Ul SL",RSS 
111773 96U3 '''/11473 c.eT 1473 tl887 1:'0323 102091 .Ll 01 .lLF FAILED 
0774 06LIZ4 001474 cel 1474 ~888 1lI6324 013570111 elF 
~775 146103 0010475 oCl 1475 0889 06325 00510" ••• 
iii 776 ~6106 IIHH476 Gel 1476 ild90 06326 005100 ".$ 
0771 1il6h'17 001417 oel 1-'77 08'il 06327 005100 ".$ 
iii 778 kl61U 001579 ael 1~70 0892 06339 005109 oRS 
!tJ779 06111 ~H1i1571 cel 1571 08~J 01)331 006011 SlB, RSS 
0780 I!Ib112 01.:11572 eel 1572 0894 ~6332 102001 ~LT ill BlF FAILED 
0781 06113 001573 ael 1573 ~89~ 00333 1a02.04 eLA, INA 
~762 06114 0011bo14 eel 15H 1J6~6 063.54 0\11110 "R5 t SLA 
0783 "btl!) 001575 eel 1575 a8~7 06335 102001 t1l T et ARS,Sl.l FAILED 
0784 06116 001~]6 cel H576 0898 06336 006~04 c.Le, INa 
076~ ~6117 0\"111:117 eel 1577 0899 0&337 0~51l0 iRS I SL9 
07{)6 0b12~ 90167~ cel 1679 "~01rl "6340 10211101 "ll 01 BRS,SLB FAILED 
g7&7 06121 001071 eel 1611 0901 1ilI6~Ul 002.70111 CL" ,ceE 
0788 06122 0"1612 ael 1672 09t1~ 136342 12101610 ELI.,SLA A"I,E-" 
"78~ 061~3 0"'16J3 cel 1673 09i!J~ 0b343 ~IH5Ul ER.t,5LA A:lE0,E-t 
11179(;1 06124 001674 eel 1674 10:1904 ,,63414 1~20'H "ll 01 ElA,SLA OR ERA,SLA FAILED 
0791 06125 001675 CCT 1675 090~ 06345 062555 1Nn LDA CONI 
0792 0b126 iHH676 cel 1676 1Il90b 063416 072552 STO PAT 
il793 00127 801677 cel 1677 0907 06347 1t162"5!S6 LD,l CON2 
0794 0013e 00177£1 cel 1770 0911.18 11.16350 kl725b7 au INSAR 
0195 abUl 21tH 771 cel 1771 0909 00351 1&62551 LD' RP,U 
0796 06132 'HH772 CCl 1772 mg10 1563:52 "72553 Sf> TPAT IhlTlAllZE AND MODifY 
0797 06133 801773 eel 1773 0911 063~3 026462 JMF AHODI 
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Listing 
Shift-Rotate Instruction Test 

PAGE 1102111 ""2 HP 20402BL PAGE 0022 #02 HP 20402BL 

8912 0635' 16251)7 SURT LD' INSAR,l 1~26 06536 "blbS., LD8 BAD BAD PATTERN-B 
0913 86355 912686 'NI "I'ISK I U27 116537 U2eel HLT BI LOOK 
091' 96356 052e75 CPA ILLI 1 S65 .. ERA ,ClE, ERA 1./128 06!5040 9625137 LD' JNSAR 
89115 B6351 026581 JHP ILLC 1~29 216541 £142561 AD, SUBI 
8916 "6368 "52576 Cpj ILL2 1 !5156 .. ERA,CLE, ELA 1030 06642 07255111 S .. TADR 
au? 86361 126511 JH' ILLe U:51 £I6~04J 162!5ISQ LD' UDR.I BAD INSTR. CODE 
0918 86362 ,U52511 CPA ILL3 1 !5llS.ERA, elE, SlA, ERA 1032 il654. 1661552 LOt PAT, I ORIGINAL PATTERN 
8919 "6363 11268111 JH' ILLC IJJ3 D65.45 102~1:I1 "Lt 01 LOOk 
0920 06:56' 05261/18 cpo ILL4 1576-ERA, elE, SL"', ELA 103' e664b 126'1533 JH' ERROR, I 
0921 86363 826e!1 JH' ILLC lltJ5 00547 00efl08 BAt CCl • 8922 06366 0!5261i!1l CPA ILLe 166!5"EL A, elE, ERA h1J6 U6650 ihHHu'e TALR tct e 
0923 .6367 026e01 JHP ILLC 10Jl 06552 0041507 RPl-T DE' pel!l2~ 

111924 06:51111 &52602 CPA ILL6 1666 .. ELA"CLE ,ELA 1038 36a52 fdld,j,:seg PAl DE' PAll 
8'25 06J'1 026581 JHF ILLC U39 "'65!5J 0~A5",' TP,t. T DEF P0a2A 
8926 "0372 0526GIJ CPA ILL7 1675"[lA,CLE, SLA, ERA h140 06554 01tr451l6 lP# T nEF PATT 
8927 e6J7J 820581 JHF ILLC 1041 065!5!S 0il45i>e ttl\'.1 nEF PAll 
0928 51637. 952604 CPA ILL8 1676-ELl, CLE, SLA, ELA 10.2 P6~b6 "UltlS'H!I CO~2 DE> PASSI 
11929 0631f1 826511 J"F ILLC HI.3 0o~57 1t0t55~ilI 1t-.6AR CfF PASS1 
8931 1I16J16 162567 LD' INSA~, J P [CKUP LEGAL INSTRUCTION 10414 ~6!560 IHle.,03 lEi'P tct 0 
8931 ~6377 e99iH1B SETUP .OP SU SHU OR SHU U.S 0b561 1717J1 SUE I eCl 177777 
0932 S64f11S 0J6557 15' INSAH UPDA TE INSTk. ARRAY ADDRESS 1046 06562 071177 501Ft DCI 77771 
8933 0641i!11 e0i1U9 CHECK NDF SHIFT AND CHECK SUBR. JSB TUH!lA U41 06663 016t5U JS' JS. TueA 
093~ 06492 062562 BALK LD' FAT 1046 06564 01O~21 JS' JSE TU0B 
8935 064121J IiH525:5. CP' LPAT IhSTR. COMPLETED SEVEN PATTERNS? li:l49 ~6!5Mj 072513 SSI- A 1 STA SHU 
0936 96404 e2fUll JHF ,.. INST 1050 06!:166 872524 581-S, ST' SHBI 
09;,7 0640e "1II2Ide .. IN' NOT _ MODIFY fOR NEXT PATTERN 1051 06567 17J777 A"'~SK eCl 173777 
0938 06406 072!'Hi2 ST' PAT NEXT TEST Pol rTERN 10152 ~657i1 0~4d'~B BP1,lSK tCl e1iJ41iJ~1 
1219:39 e6A01 036e53 iSZ TPAT ADDR. OF NEXT GOon PATTERN 11o!5J 06!571 £135610 PAS 1 DEF PASS' 
09 .. " 06410 ~2641J1 JHF CHECK 1\:!!54 06572 0057221 PA52 CEF PASS] 
"941 1i16Hl D36!5~:S N I~Sl IS' TPAT ADDR. Of NEXT GOOD PATTERN 1055 ~6!573 U06"30 PASJ OEF PASS. 
0942 06412 062!H55 LD' CONI 11656 06!57. 00216140 PAS4 DE' END 
0943 06413 072552 SU PAT Us7 .,6575 0iH565 ILll ccr 1565 
0944 1;16.'4 Q6255/ L p. INUR U58 06!)76 001566 ILL2 eCl 1566 
"''iil4S 06413 fil52511 CP> PASI 1059 06577 eli; 1515 ILL. CCl 1575 
0g46 1J6416 026"26 JHP "PASS 112160 eI6600 'HH576 ILL4 tct le76 
'H147 0&417 "52512 tP' PAS2 U61 .,6601 "161665 ILL5 eCT 1665 
0948 06412" 1It264~6 JHF NP,ASS 1062 06602 1!11!11666 ILI.6. CCT 1666 
0949 06421 ilb257;, tFA PAS3 1063 "6603 "1iI1675 ILL7 eCT 1676 
09151 216.22 826426 JHf NPASS 1064 86604 001676 ILL6 eCT 1676 
0961 06423 l6~a514 cp, PA.S4 1065 066e5 109e.1!I0 SM,&SK cct UtHH"" 
0952 06424 826UI JHP MODI - ALL tNSTR. COMPLETE FOR A OR B 1066 06M~b 01211717 AMSKI tcr 1771 
09153 86425 826354 J.' START 1067 "6607 0021504 ASPEC CLi,CLE,INA 
1119154 216A26 "62551 "pASS LOA RPAT 1068 e66U' 21011565 ERi ,CU:,ERA" le6e 
0955 06427 072563 ST' TPAT 1069 "6611 "B2k132 SZ. 
8966 86438 212635.4 JHF START 1070 06612 Ul20"1 HL1 U ERA,CL.E,ERA fAILED 
8957 116431 062556 /'lOti LD' CON2 1071 06blJ 002B4e BE2 
8958 .6~J2 0725e7 "TA INSAIi INIT • INSTR. ARRAY 9,tSE ADDRESS 1012 .,661' 1921101 tilT 01 E NOT _ 0 
8959 "6433 5:162551 LD' RPAT 137J 06615 3024"4 CL', INA 
0960 1164J4 .72553 STA TPAT IN IT • 0000 Pl TT. ARRAY BASE ADDR U14 06616 0015615 ER,I.,CLF~,ELA le66 
6961 li!643ei 0625515 LD' CONI 1075 061511 '1IJ211182 SlA 
8962 064J6 872552 BU PAl INIT • PATT. ARpA't BASE ADDH. 1076 061520 102081 I-Il1 et ERA,CLE,ElA fAilED 
8g63 86437 162557 LD' INSAR, J 1077 06621 002"421 iEJ 
.96~ 9044" 012510 •• e 8HASK !d78 06622 102001 "'ll 01 E NOT .e 
0965 86441 ""2g02 8ZA A-a FOR BHODI 1079 06623 0024t14 Cli, INA 
1iJ9b6 06442 026462 JHF AHODI le80 06624 001515 ERi,CLE,SLA,£P.A 1575 
8967 06443 162557 BH' 0 I LD' I/'cSA~, t 1381 06625 1I!I2~"1 HLl f1 SlA FAILED 
0968 li6U. 032~7~ 10' 8MASl( lOR 00,11188 1082 156626 117020lt2 &20 

PAGE 11021 '1112 HP 20402BL JlAGl 0023 '-32 HP 20402BL 

0969 064.5 172567 S\. INUR, I IN8TR. HODIFIED 1083 06~21 102901 tiLT U ERA, elE, SI.A, ERA FAILED 
11910 064.6 1:56551 lSI INUII ADD ONE TO INSTR. ADDRESS 1084 061530 002048 IE< 
0971 1ilI6447 062551 LD' INUA ua5 ""6631 102001 !'ilT U E NOT ." 
8912 B64S9 85251. cPA PAU 108b 06632 "212484 Cl", INA 
''iil13 06451 1264153 J"' FB 1087 06633 001576 ER" ,eLF.,aLA,ElA le7. 
0974 06"152 1264'3 J"' B"ODI NOT _ 1088 066J. 10208 I HL1 Bl SlA fA flED 
09115 06453 062556 FB LD' eON2 1089 0663! 0020"2 HZ' 
"976 1216454 072557 SU INUIi INIT • INSTR. ARRAY BASE AnDR. 1090 96536 192iH!11 Hl 01 ERA, ClE, SlA, ElA FA ILED 
13977 06455 9625154 LD' as 1091 06637 8020'0 iE' 
0978 06456 872 .. 01 au CHECK SET UP JSB TO B SHIFT-CHECK SUBR !IHlI2 0664" U2flel 'Lt 01 E ~OT .0 
0979 0.457 062!5156 LD' SSHBl 11693 06641 1.162605 LDot SI'1ASK UD01", 
098~ 064651 912317 ST' SETUP SETUP pROPER SHIFT INSTR. 1094 06642 001665 El" ,CLE,ERA 16~!5 
0~81 "6,61 026687 JHF ASPEC "'95 06643 002~H12 SZA 
1i1962 "6,.62 162567 AMlD I LD' HISAA,I 1096 06644 102E1et HL' 01 ELA,CLE,ERA FAILED 
0983 86463 912~67 AN' AMASK AND 173777 1097 0664!i 01112041 SEl 
9964 864';4 172567 BTA INSAA, I 1098 "66.6 U2fi!S1 "Lt 01 E NOT .8 
0985 96"615 0365'7 lSi INUR ADO ONE TO INSTR. ADDRESS 1099 1116647 IiJb26!!1S LD" SHAS" 1I1JBSOe 
9986 1116466 062557 l.D" INS"" 11021 !!I06!!0 ""1666 EL~,CLE,ELA 1666 
el9&7 "6467 052514 CPA PAS4 1 UI! l}66!H 002""2 SZA 
1i!19&8 06418 026"2 JHP FA 1102 066!5? 102(101 "'i,.1 01 ELA,ClE,ElA FAILED 
0989 06.71 5126402 JH' AMODI NOT _ 

1103 "6653 002040 SE' 
0999 06.72 062556 FA LD' CON2 1104 05654 U21!1l1tl .Lr 01 E NOT _0 
0991 06413 972557 BU INSAR RESET IHSTR. ARRAY BASE ADDR. t Hl5 06655 0626~ri lD. SHAS'" 1I!I""eg 
0992 06474 962!56J L )' JSA 1106 06656 0e 1675 EU,ClE,SLA,ERA 167ri 
0993 96415 872 ... 5" CHECK SETUP JSA TO l SHIfT-CHECK SUBR. 1107 06"b7 10200' hL' fI SlA FAILED 
0994 06476 062!t65 LD' BSHAI lU6 06660 a020"2 SZA 
09915 06477 072377 SU SETUP SETUP pROPER SHIFT INSTR. 1109 06661 1£'120"1 HLl 01 ELA, CLE, SlA, ERA FAllED 
0996 06.00 2126746 JHP aSPEc 1110 066152 ,,0Ullle 5El 
0997 "630' 9J65151 ILLC 151 INSAfi 1111 0b663 102801 "L 1 01 E NOT .0 
9998 06.02 0625152 SE~EN LOA PAT 1112 0666' 062605 LD" SHASh. 100000 
0999 06511J3 15525154 CPA LPAl SEVEN PATTERNS COMPLETED? 1113 05665 'HH 675 ELi,CLE,:'LA,ERA 1676 

"'B" 061521. 026411 JHF NINST 1114 e6666 1020U ~LT ~1 stA FAILED 
100f "6~BI5 "365~2 lSi PAT NoT - 1115 06667 00201i!!2 SH 
1802 216"06 e36553 151 TOAT 1116 "6670 1020131 _Ll U ELA,CLE,SlA,ERA FAILED 
1003 061507 026'82 J.' SEVEN 1111 0667 t 0820'" SEl 
101:14 06510 80S Bl!!iJ UUA hOP 1116 06612 1020211 Ht 0' E NOT _Ii!! 
ua' 0.ell ""0e149 eli 1119 06613 U3Ul cUi CLEAR oVERfLOIrl INDICATOR 
1006 .6512 162552 LD' PAT, 1 1120 06674 182101 S Te SET O\lERFLO~ INOICAToR 
101117 06'13 "OlhJB0 SH'I NO' 1121 06675 102301 80s SK IP UN OVEHLO\lrl SET 
U08 "6~H4 ""'''!l01 hOP 1122 066H 102001 .L1 01 STC OR 50S FAILED 
1089 065Hi 15~e53 CPA TPH.I 1123 136677 UJ301 80' t SkIP ON OVERFLOIrl SET AND CLEAR 
1013 06516 126511 JM' T10U,1 1124 057\!0 U211101 _L' 01 sos,c FAILED 
1011 1216517 81653J JSI ERROR NOT _ 1125 216701 102201 sCt SKIP ON OVERfLow CLEAR 
lU2 0652. 126511 JH' TU8A,1 lRROR RETURN 1126 ~6702 102001 HL t 01 80S,C OR SOC MALFUNCTION 
1013 86521 oaee01 TUBB hO' 1127 ~6703 102301 50S SKIP ON OI,tERFLow SET 
110114 1ilI6522 ""Ii!IS4e eLE 1128 i21611U 902091 oss SHOllLD NOT SKIP 
1015 i!b!523 1665'2 LD" PAT, I 112~ 11:16705 102001 .L1 01 SOS SKTP IIIHEN (]VERFLol'( CLEARED 
1016 061!!12' 0911180111 SHill NOP l1JId i216701'1 103101 cLe CLEAR oVERflOW INDrCHOR 
1017 06526 ",,,eBBB hO' 1131 067B7 062!562 LD' SOVfc ;'-077777 
1018 06526 860001 LD' I 1132 06710 00200. IN. ,A-10'''UI0-0VERFlOIIt SHOULD BE SET 
1019 06527 1565~3 CPS TPHoI 1133 "6111 103301 SOE C SKIP ON OVERflow SET 
1020 86530 126521 JHF Tue8,1 1134 1.'16712 102001 "L I 01 INA DID NOT SET OVERFLOW 
1021 06531 016!'!J3 JSS ERRON NOT _ 1135 061105 103101 CLt CLEM! QVERfLOIil INDIC,uOR 
1022 051532 126t'121 JHP 118iJ9,1 ERROR RETURN 113b 1116714 062561 LD' SUBI A-111771 
1023 06e33 iJaililel ER.OR .OF IIJ7 0671~ 082004 IN' ,hD0B8l1B,E_l'""O\lERFLOW CLEAR 
1024 1!16!534 012547 IT' BAD 1138 06716 10221111 soc SKIP ON OVERFLOW CLEAR 
iii! 2'5 06535 16255J LD' TPAT.I 9000 PATTERN-A 1139 1116717 1.20U "U 01 UNLIKE SIGNS CAIJSED OVERFLON TO 

5-62 



PAGE 0024 '''2 

1 U0-BE SET 
lUI ia6120 103U1 
1142 06121 062!561 
11 .. 3 06122 "42615 
1144 00723 103301 
1145 0672' 1~2001 
1146 0612~ 103181 
1147 06726 962562 
lU8 0~727 U4261i5 
1149 067Je 102281 
lib. 06731 102lHII 
1151*SE SET 
11~2 i5b732 lB31U 
11.3 -SbJ."S3 0.,3400 
1154 007J4 042561 
1155 667;15 1~22il 
liS_ 16736 1020111 
1157 06137 103Utl 
11'8 867411 ltJe24"0 
IH;19 tl6741 IlI40000 
1160 iJ6142 U2201 
1161 1!6743 102001 
1162 06744 00004" 
1163 .,6745 0263e4 
1164 06746 0S650" 
1165 d6747 005565 
1166 L1075t11 0061102 
1167 136751 U21J91 
11b8 136752 e02B4a 
1169 -'6733 1021!101 
1170 06154 906 .. "" 
1171 06755 "'I1!:1566 
1172 1Z167!56 \H!16002 
1173 067H 10211101 
1174 ~676" e02048 
1175 06761 102001 
1176 06762 02164.14 
1177 06763 1j~~'7' 
1176 eb76' 1021101 
1179 O6765 00bllJ02 
1180 "b766 1020U 
1181 06161 'H'I2"40 
1162 t3b770 102001 
1183 06771 ""6414 
1184 06772 005576 
1165 06713 U21HH 
116" -'677A 11106''')2 
lIa] .167]5 102991 
1188 06776 0020." 
1189 iJ6777 1132381 
1190 07"0£1 066665 
1191 07001 "Ob6155 
1192 07~1J2 SB60B2 
119J ta1003 1"2001 
1194 070U' 9021Uo 
1195 07005 U29fa1 
11~o 070[c16 06661d5 

11 97 070~7 ~B5666 
1198 217010 006002 
1199 07011 Hl2001 
120tl 07~12 0e20~9 
1201 07013 192011 
1202 07014 06660~ 
1293 ,,7:111t:! "~567!S 
120. 07016 1020111 
120' 07~11 906002 
1206 ;a7020 1I:J21ihl1 
1207 1'17021 00204" 
1208 01,,22 10:?001 
1299 itJ7J23 066605 
1210 07024 0e!5675 
1211 kl7(J25 1021:101 
1212 07"26 0Elb002 
1213 ~7027 102081 
1214 0703" ~0204e 
1215 "7031 102001 
1216 07032 103101 
1217 010133 102101 
1218 07034 te231111 
1219 910135 102901 
t 220 01eJ36 103301 
1221 97037 102001 
1222 07~40 102201 
12~J 07Q41 102001 
1224 97042 10231111 
1225 97£143 002001 
1226 1IJ704A 102001 
1227 97045 10311iH 
1228 1i7~46 10166562 
1229 1'7047 IUb"" .. 
1231' 07050 1033131 
1231 1IJ71l151 lIIl2liHll 
1232 01052 U3101 
1233 070~3 U66561 
1234 071-154 0!1690 .. 
1235 it705!5 10;t2U 
1236 "71356 U2'''H 
1237-SE SET 
12;,6 070!57 103UI 
1:2:39 071360 066561 
1240 07061 '46605 
1241 ''''''62 1033et 
1242 97063 102B1H 
1243 07064 103Ul 
12 .. 4 0706'5 066~62 
12 .. 3 07066 "4661215 
1246 01!a67 U2201 
1247 "707i! 102tt1Jl 
12 .. 8*8£ SET 
1249 07011 103101 
1250 "7~72 11074"" 
1251 07~73 !U6561 
1252 1iJ7~74 182281 
1253 07075 102£"11 

BSfEC 

HP 20402BL 

CLC 
lD'" SUB 1 
A.D'" SJ1ASIC 
50S C 
HL t 01 
C~. 
LDA SDYf'C 
,t.OA SMASI< 
soc 

CLEAR OVERFLO~ INDICATOR 
A-I77771 
ADD 1090"B 
SKIP ON OVERFLOW SET 
AOA DID NOT SlT OVERFLOH 
CLEAR OVERfLO" INDICATOR 
A-917777 
ADD HHH10e 
SKIP ON OVERFLOW CLEAR 

I-oLT U UNLIKE SIGNS CAUSED ovERFLOW TO 

CLt 
CC' 
,t.U sue 1 
soc 
,.LT IiIl 
CLC 
CL' 
AD" " sct 
HL T 01 
CLf 
J"F ST "RT 
CLlI,CLE, INS 
ERS,CLE,i::RB 
sz. 
... LT 01 
SE! 
tooLl 01 
cLS,INB 
ERQ,CLE,ELB 
SZB 
I'ILT 01 
OE' 
Hl1 IU 
CLB,INe 

CLEAR OVEHfLOW I NO leA TOR 
A-177777 
ADD 177177 
SKIP ON OVH.FI..OW CLEAR 
ILLEGAL SET OF OVERFLOW 
CLEAR QVEHflOw INDICATOR 
A-0~~00" 
ADD "QIi!!IHH'1 
SK I P ON OVERFLoW CLEA.R 
ILLEGAL SET Of OVERfLOW 

5565 

ERB,CLE,ERB FAILED 

E NOT _Ii!! 

ERB,CLE,ELB fAILED 

E NOT -B 

ERB,ClE,8LB,ERB ~'!S75 
i'lLl kll SLB FAILED 
SU 
HL T S1 
SE' 
"LT e1 
CLi,INB 

ERB,CLE,SLB,ERB FULED 

E NOT _0 

E.RB,ClE,SLB,EL8 0i'576 
i'lLT 21 SLB FAILED 
.zo 
i'lLT at 
SEl 
"Ll 01 
LD8 S,U,S.c. 
ELi ,ClE, ERB 
ale 
I1LT iH 
SEI 
HL 1 01 
LOB SHASK 

ERB,CLE,SLB,ELB FAILED 

NOT _g 
10000" 
5665 

ELB,CLF.,ERB FAILED 

HP 20402BL 

ELi,CLE,EL8 
SlE 
"'LT 01 
SEl 

ELB,CLF.,ELB FAILED 

I1LT 01 E NOT _0 
LDS SMASI.: ""HUh., 
ELi, ClE, SLB,ERS 567'5 
"LT 01 SLB FAILED 
SZ. 
Hl1 0. 
SEl' 

ELB,CLf,Sl8,ERe FAILED 

~LT 1!1 E NOT 
LOll StlASII. ""HI00 
ELa,CLE,~Ls,ERB 5676 
~l' 01 SLB FAILED 
SZ. 
I-LT U 
SEI 
''IT 01 
CLC 
nc 
so' 
"L t 01 
SOS C 
"'loT 01 
80C 
I'ILT 01 
'OS 
R.S 
liLT loll 
CLjj 
LDi' SOVt"c 
I.B 
80S C 
HlT Bt 
CLe 
LDIii SUBI 

"0 
SOC 
HLT U 

CLe 
LC' SUBl .D. SMASK 
SOS e 
kL t eI 
CLO 
LOS SOVfC 
AD. SMASk 
.CC 
-L 1 01 

CLe 
CC. 
'00 SUB 1 
60C 
kL t 01 

£LB,CLE,SlB,ERB FULED 

E NOT _1/1 
CLEA.R OVERFLOW INDICATOR 
SET OVEA.F!".Ofll INDICATOR 
SKIP ON OVERFLow SET 
STO OR 50S FAILED 
SKIP ON OVERFLOW SET AND CLEAR 
S05,e FAILED 
SKIP (m OVERFLOW CLEAR 
S05,e OR soc MALFUNCTION 
SKIP ON OVERFLO~ SET 
SHOULD NOT 51( IP 
50S SK tP ~HEN ovERFLOIII CLEARED 
CLEAR OVERFLOW INDICATOR 
8-e:77777 
B-109000-0VERFLOW SHOULD BE SET 
SKIP ON OVERfLO'ltj SET 
I tHt DID NOT SET OVERFLOW 
CLEAR OVERFLOIII INDICATOR 
a-I77777 
B-"aB000,E-l .. 0ve:RFLOW CLEAR 
SKIP ON OVERFLO\lj CLEAR 
UNLIKE SIGNS CAUSED OVERf'lOW TO 

CLEAR OVERFLOw INDICATOR 
a-I77777 
ADD-100"88 
SKIP ON OVERFLOW SET 
ADB DID NOl SET OVERFLOW 
CLEAR OVERfLOW INDICATOR 
a-017771 
ADD 10"IHHJ 
SK IP ON OVERFLoW CLEAR 
UNLIKE SlClNS CAUSED OVERFLOIoil TO 

CLEAR OVERFLOH INDICATOR 
e-177771 
ADD 177171 
SKIP ON OVERFLOW CLEAR 
ILLEGAL SET OF OVERFLOW 

PAGE:. 0"26 'D2 

1254 07076 10J1S1 
1255 a70n 006408 
1256 07100 044001 
12~7 £1711111 102201 
1258 07t'<l2 102001 
12~9 071113 0"'004" 
12M1 07 U' 026354 
1261 
.. NO ERRORS. 

Listing 
Shift-Rotate Instruction Test 

cLe 
eLa 
us 1 
soc 
HLl SI 
C!LE 
JHP SURr 
ENE 

HP 20402BL 

CLEAR OVERFLOW INDIC"TOR 
8-SS0~"0 
ADD 039009 
SKIP ON OVERFLQIII CLEAR 
ILLEGAL SET Of OVERFLOW 
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HIGH MEMORY ADDRESS TEST 

Tape No. HP 20404A 

Listing No. HP 20404AL 

Listing 
High Memory Address Test 

5-65-/5-66 





PAGE ilUh 

Baal 
aEgN 
FINI 
GOOD 
LUR 
NEWI 
AADR 
RED 1 
REoa 
SADR 
WAT 1 
•• NO 

PAGE 

li!Ie"l 

00760e 
1'107631 
007023 
0£17643 
IU!7637 
0"7642 
'076" 
01'17617 
0076.1 
907607 

ERRORS. 

liH1I112 tlliJL 

AstoB,a.B,L,T 
"0f112···· •• ••••• .. ·.·········.~EMORY 
0003 0760121 URG 7630S 
"004 07flee 1eI2!5Al 8Ef.iN LIA 01 
0805 01601 073641 :,fA SADR 
0906 07602 0736 4 2 ~TA RADR 
"0£17 B761~3 102001 I-1L T IU 
0eae 0761114 UH55e1 '-IA U 
SiUIt) 0760!5 0~6'!04 ,"a 
0910 071106 077643 >fa LAOR 
SBtl 07607 173641 IoIRT1 'fA SA OR, I 
tHU2 370UI 002~e4 '" 0013 07611 0!53643 CPA LAOR 
aB14 07612 027~1!5 ,"p REB 
0015 (J7613 03764 1 18I SADR 
O016 07614 027607 J.p HRTl 
0017 B761~ 063642 REt 1 LD. RADR 
O018 17616 07315.1 SfA SADR 
0019 07617 1536.1 REI2 CPA SAnR,l 
a020 071520 ~27623 J.p GOOD 
a921 07621 1676.1 LDa S"DR, J 
e&22 'a7622 102Z01 HL T OJ 
£1023 07~23 0636'1 GOeD LeA SolDR 
0024 1111624 002004 "A 
"02' 01625 0531143 CPA LA DR 
0026 97626 021631 ,.P FINt 
eel 21 01627 9J7~41 ISZ SA OR 
"e28 016J0 0211!>17 J.P RED2 
0029 07631 106'501 F I" 1 Lla OJ 
eel0 01632 306.~20 sse 
0931 07633 ~27PJ37 J.P NEWt 
eaJ2 07634 0636.2 Lno RAOA 
"033 0763!5 IH36.1 ." SAIlR 
00,3' 07636 027607 J'. WRTt 
0035 07637 t02lHH t<fEl'l HLT 01 
0036 07640 0276e., JOP 9EGN 
0037 076.1 00011100 S,ulR UCT • a035 016·H! 001110"0 RAIR UCT • 
"039 01643 0e00~0 LAtR UCT • 0049 ""D .. NO ERRORS. 

HP 20404AL 

HP 20404AL 

"DURESS TEST ••••••••••••••••••••••••• 

LOAD STARTING ADDR.OF BLOCt( INTO 
SURTING AODR. TO "'OPI'.lNG STOP.4G 
ST. ADOR. RESTORE LDCN. 
PUT LAST AODR. OF BLOCK INTO B 
LOAD lo ... n AOOR. OF BLOC~ INTO 8 
LAST "'ODR.+l 
STORE LAST AOOR.+1 
STORE A ODRESS 
INCR. TO NEXT ADOR. 
IS WRITE L.OOP COlllPLETE? 
JMP TO READ lOOP 
INCR. WORKII1G ",OOR. 
00 NEXT AllI)R. 

RESTORE START HIG ADDR. 
18 "ODR. GOOD 
YES 
NO 
A-GOal) ADOR. a-BAD CONTENTS 

INCR. wORKI"IG ADDR. BY 1 
IS PEtD lOOP CO~PLETE1 
ONE PASS COMPLETE' 
INCR. WORKING AODR. BY 1 
DO NEXT .UOR. 
lOAn Bioi. "EG. INTO B 

B I T1 '-I 
BITt!5-0' -CONTINUE L.OOPING 
RESTQRF.: STARTING ADDP. 
DO ANOTHER PASS 
PUT IN HEW STARTING aDDREss 

Listing 
High Memory Address Test 
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LOW MEMORY ADDRESS TEST 

Tape No. HP 20403A 

Listing No. HP 20403AL 

Listing 
Low Memory Address Test 

5-69/5-70 





PUE 1111 

1181 
BnN 
, IHI 
800D 
LADR 
NE"I 
RUR 
REDI 
RED2 
SUR 
"RTI 
•• NO 

PAGE 

."1 

0UIU 
•• 1131 
IIIl1U2J1 
.a0I'~ 
0UI37 
SIBle2 
010115 
"".117 

DB"'I 001117 
ERRORS. 

8812 '01 

AI~B, •• 8.L,T 
1.82 ......... _.- .................... ".E"ORY 
lin 8IUI OliO uCla 
8e8. 00180 182801 BE'" LU !!II ... , IUJUl 878141 ITA UDR 
8806 a8112 1781'2 IITA RAOR 
1.17 IIU3 102all "LT 01 
a"a .11" 106501 LIB al 
8019 IIL"S 816384 IhB 
0811 IIU6 .7.143 liB LA DR 
8811 81107 171141 MRlI ITA SADI!f, I 
1112 IIlIlSlI 11J21!114 INA 
8813 Balli 05114~ CPA LADR 
III. 11112 02.115 .M' REDI 
111&15 IIII~ 03.141 18Z SADR 
.a16 Ball. aU107 .M. NRTI 
1117 OlliS 061142 RHI LOA RADR 
alii 11116 071141 ITA SADR 
1019 11117 15.141 RE~2 CPA UDR,I 
8820 88128 02.12~ JM. BOOD 
1021 11121 16.141 .os UDR,I 
8822 11122 II2Ul HLT 81 
8"2:5 S812:5 BOll'l GOOD LOA IADR 
feU 0112. 182114 I"A 
8025 01125 ""U~ C'4 LADR 
1826 88126 12.131 J"P flNI 
8.27 ' .. 27 .3.141 III SAOR 
.028 'BI~8 .U1I7 JMP REDt 
'029 11131 106581 FI~1 LIB II 
.'31 BI132 Bti51211' UB 
.831 .ml3~ 82.137 .N' NE"1 
'132 1813. 86a"2 LDA RADA 
'833 1rlll13S 978141 IU SADR 
•• 30 .8136 0UU7 •• P ORTI 
.135 11137 112111 NEhl "LT '1 
8136 .'1.' 82.11B JOP BEGN 
.837 ISIU ."011 SUR OCT • '838 •• 10&2 111111188 RADR OCT • .139 8114~ 090118 LAtR UCT • .... fOD .. NO !RROR~;s. 

HP 20403AL 

HP 20403AL 

ADDREsa TEST ••••••••••••••••••••••••• 

LOAD BTARTINa ADDR.OF BLOCK INTO 
STARTING ADDR. TO NOAKING STORAB 
8T. AOBR. RESTORE LOCN. 
PuT LAST ADDil. OF BLOCK INTO 8 
LOAD LAST ADD •• 0, 3LOCK INTO 8 
LAST ADDR.+l 
STORE LAST ADDR.+! 
STORE ADDRESS 
INCR. TO NEXT ADDA. 
IS NR ITE LOOP COMPLETE! 
JM" TO READ LOoP 
INCR, 1II0RKlN8 ADDR. 
DO NEXT lDDR. 

RESTORE SURTINS lDDR. 
IS ADDR. BODO 
YES 
NO 
A-SOOD "DDR. e-aAa CONTENTS 

JNCR. WORKING ADDR, BY 
IS READ LOOP COMPLETE! 
ONE PASS COMPLETE 
INCR, .,ORKINQ unR. BY 
DO NEXT ADDR. 
LOAD SN. REO. INTO B 

BnUI-t 
ansa-II -CONTINUE LOoPING 
RESTORE STARTINB ADnR • 
DO ANOTHER PASS 
PUT IN HEN STARTING ADDRESS 

Listing 
Low Memory Address Test 
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HIGH MEMORY CHECKERBOARD TEST 

Tape No. HP 20512A 

Listing No. HP 20512AL 

Listing 
High Memory CIlLlckerboard Test 

5-73/5-74 





PUf UOI 

'all UPlB,A .. 8.L,T 
ADDR ellJ761:i1l 
BUN IU17521 
C~TA 1107651 
COHP 117553 
EHDI 117652 
fRRI 0976201 
ERR2 1"7626 
fRR3 117634 
PIKR 9"7657 
HOLD U7655 
INCR ,,,.7563 
"SKi .07653 
NEHI 017617 
ONES II II 1!U 6 
O'EN U75B1 
PATT "'176.8 
RDwT U71S5. 
READ 9,7'36 
RETN B",647 
SUR e07656 
S~AG 087611 
MAlT ee7'27 .. NO E~RORS* 

PASf ""a .. , 
BlU 
'Dlh 
1 •• 3-
eel4* 
"'815* 
""a6 
In7 
ana 
88U 
8eu 
8811 
1112 
1113 
IllS' 
eeu 
leu 
1117 
11111 
1119 
lUI 
1121 
1122 
1123 
1024 
112' 
Iue 
IIZ7 
1821 
OIU 
0031 
0131 
1132 
un 
113" 
1035 
leU 
1137 
1138 
103g 
lUI 
1141 
lua 
'143 ..... 
1145 
1146 
1147 
IUS 
1149 I.,. 
.nl 
Inz 
Ina 
1"4 
•• 5S 
1156 
8"7 

HP Zll5 HEHDR, CHECKERBOARD TEIT 

,,,, .. 
875.1 .. ZUl OPEN 
175.1 UZ5Il 
17512 e'36'6 
87'03 102.1\ 
12I1,U 1I!I25"1 
111505 "36152 
"7586 11131184 
17507 .73.55 
"'18 16:1682 
'7~H 1 e4:16!515 
17512 In92a 
.'151:1 127!51a 
17151' a124g" 
07515 173651 
87510 073657 
87517 173654 
17'2' 10361. BEGN 
07521 173688 
07522 063657 
87523 173851 
17524 la~6!1i. 
i75U ... au 
07526 027'36 
87527 063651 _RIT 
117838 1111018 
07'31 113411 
07532 lIuea 
1111533 17J615a 
8783. 117563 
nU5 127527 
07538 a.3a81 READ 
17537 .... 10 
17541 127'46 
17541 103681 
87542 102112 
87503 117621 
87, .. 81311" 
87545 127552 
11546 "2", ONUI 
17S47 lun8 
0755' 112012 
17551 117826 
.7552 17365, CO~' 
n553 15315. 
17554 .27558 
17"5 117134 
175,6 1136,. 
17557 Inu • 
• 71581 1736151 
17861 117563 
175$1 127536 

ORG 7151B8 
kLT 1\ 
LIA II 
IT' STAR 
"LT 11 
LIA 1\ 
au ENDI 
C"', tHA 
'TA ~QLD 
LDA ENDl 
AD' HOLD 
au 
J"' OPEN 
CLA 
ITA CNTR 
." FI)CR 
." /lDIIIT 
LOA SUR 
." ADOI' 
LDA FIKR 
ITA CNTR 
LDA RDWT 
ILA J"' R'[AD 
LOJ CNTR 
SLA 
CCA,RSS 
CLA 
'TA ADDR. t 
JI. INCR 
JH' WRIT 
LOJ CNTR 
ILA 
JH' OHU 
LOA AOIR.I 
IU 
JSB ERRI 
CMA 
JM' COMII 
elA, IN. 
ADA ADDR.I 
IU 
JIB fRR2 
ITA ADDR.I 
CiliA ADDR.I 

J"' •• 2 
JII ERU 
LDA ADDRo! 
CHA 
IU "DDR.r 
JII INCR 
JH' READ 

HP 20512AL 

HP 20512AL 

SET BURTING ADDRESS 

SET ENDING ADDRESS 

2'S COMPLEMENT OF END 

GET END ADDRESS 

SURT "DDRESS GREATER THAN END 
CLEAR Ace 

LOAD THE STARTING ADDRESS 

SET UP COUNTER 

19 TH Is A READ OR MR ITE PASS! 
READ 
tIIRITE 
"S OR ,tS 
ITORE ItS 
ITORE "S 

+, THE SYSTEM 
80 "RITE NEKT LOCATiON 
REArI 1'1 OR "S' 

I'S 
"S 
ERROR 
1ft UP TO STORE COHPLEHENT 

lET UP TO RE:AD ,'I 
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SECTION VI 

MAINTENANCE DATA 

6·1. INTRODUCTION. 

6-2_ This section contains diagrams and tables that 
provide essential data for troubleshooting, maintenance, 
and repair. Included are signal indexes, wiring information, 
logic equations, schematic diagrams, and parts information. 
The scope and purpose of this data is discussed in the 
paragraphs which follow. 

6-3. ABBREVIATIONS AND MNEMONICS. 

6-4. The abbreviated terms used in expressing reference 
designations, electrical values, and part descriptions are 
included in Section VII, Replaceable Parts. Signal abbrevi· 
ations, commonly referred to as mnemonics, are listed and 
defined in the signal index presented in Table 6-1. This 
index lists all signals and supply voltages routed through the 
connector pins on the plug.in cards installed in the Card 
Cage Assembly, and the Display Board located behind the 
Front Panel Assembly. Pertinent reference data for each 
signal is also included. 

6-5. Reference numbers are listed in Table 6-1 for 
those signals routed through the sockets on the Backplane 
Assembly. These numbers (typically 015 associated with 
signal AAF) provides a cross-reference to the sequential line 
numbers listed in the reference column of the Backplane 
Wiring List, Table 6-2. By referring to line 015 in Table 6-2, 
complete wiring and interconnection information can be 
found for signal AAF (refer to Paragraph 6·13). 

6·6. Those signals routed through interconnecting 
cables, rather than through the Backplane, are designated 
by asterisks in the reference number column of Table 6-1. 
Signals routed between I/O Control Card A15 (refer to 
Volume Three) and an external device are designated by a 
single asterisk (*); signals routed between the Core Memory 
Stack Assembly and associated plug-in cards in the Card 
Cage Assembly are designated by a double asterisk (**); 
signals routed through the Display Board Cable Assembly 
are designated by a triple asterisk (***). 

6-7. The source column of Table 6-1 lists the reference 
designation and pin number of the assembly on which each 
signal originates. This source is useful as a test point 
reference, or as a reference to the assembly schematic 
diagram that provides circuit level coverage for the signal. 

6-8. EQUATIONS. 

6-9. Logic equations are provided for all signals listed 
in the Signal Index, Table 6-1. Two operators are used. A 
"+" is used to indicate a logical "OR" condition. For 
example C = A + B states that if either A or B is true then C 
is true. (The exclusive OR condition is not used.) A "*,, is 

used to indicate a logical "AND" condition. For example C 
= A *B states that both A and B must be true for C to be 
true. Consequently if either A or B is false C will be false. 
When parentheses are used the quantity within the paren
theses is treated as a single term. A bar over a quantity is 
used to indicate a logical inverse or negative quantity. 

6-10. The equations in Table 6-3 are written to indicate 
input conditions required to produce a given output signal. 
The equations have been arranged with a minimum of 
"OR" conditions to facilitate trouble shooting. When a 
given signal is shown with several equations, anyone of the 
given equations can produce the desired signal. The 
equations are in a reduced form and do not necessarily 
reflect the logic hardware. 

6-11. INTERCONNECTIONS AND WIRING DATA. 

6-12. INTERCONNECTION DIAGRAM. The overall 
interconnection diagram presented in Figure 6-1 shows the 
relationships and primary interconnections between major 
Computer assemblies. Detailed interconnection and wiring 
data presented within this section is described below. 

6·13. BACKPLANE WIRING LIST. Wiring data for the 
plug·in card sockets located on the Backplane Assembly are 
presented in Table 6-2. This information must be used in 
conjunction with the schematic diagrams within this section 
to determine signal and power interconnections for the 
plug-in cards installed in the Card Cage Assembly and the 
Display Board located behind the Front Panel Assembly. 

6-14. The quickest means of tracing a signal (either 
physically or schematically) is to first determine the 
reference number of the signal. This can be done by using 
the pin number indexes (if included on the schematic 
diagram), or by referring to the signal index presented in 
Table 6-1. Once the reference number is established, the 
signal can be located in the Backplane Wiring List by 
referring directly to the corresponding line number listed in 
the reference column of Table 6-2. For example, assume 
that interconnecting or wiring information is desired for 
signal AAF. By referring to the mnemonic listing in Table 
6-1, it can be established that 015 is the reference number 
for signal AAF. This number provides a direct reference to 
line 015 in Table 6-2 where signal AAF is listed. 

6-15. The following data for signal AAF is presented on 
this line: 

a. As specified in the source column, signal AAF 
originates on assembly A14, the Shift Logic Card installed 
in slot 14 of the Card Cage Assembly. 

b. As specified by numerical entry "14" at the 
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intersection of line 015 and column A14, signal AAF is 
routed through pin 14 of the Shift Logic Card to pin 14 of 
socket XA14 on the Backplane Assembly. 

c. As specified by the numerical entries at the inter· 
section of line 015 with columns A5, A12, and A13, signal 
AAF is routed from pin 14 of the Shift Logic Card to the 
pins specified for the Instruction Decoder Card, the Timing 
Generator Card, and the optional Parity Error Card. 

d. Three wires are used to route signal AAF through 
the Backplane. One wire is connected from pin 14 of XA14 
(the socket for Shift Logic Card A14) to pin 14 of XA13 
(the socket for Instruction Decoder Card A13); another 
wire is connected from pin14 of XA13 to pin 56 of XA12 
(the socket for Timing Generator Card A12); a third wire is 
connected from pin 56 of XA12 to pin 55 of XA5 (the 
socket for optional Parity Error Card A5). 

e. Signal AAF can be checked on the Backplane at any 
one of the four socket pins listed (XA14·14, XA13·14, 
XA12·56, or XA5·55), or at a corresponding pin number on 
any of the four associated plug·in cards (A14·14, A12·14, 
A12·56, or A5·55). (The Extender Card must be employed 
to gain access to pins on the plug· in cards.) 

f. By referring to the schematic diagrams for 
assemblies A5, A12, A13, and A14, signal AAF can be 
traced to all associl!ted circuit components. 

6·16. It should be noted that the layout of the Back· 
plane Wiring List is similar to the actual physical layout of 
the Backplane and Card Cage. However, signal mnemonics 
and associated pin numbers are not listed alpha· 
numerically. For this reason, reference numbers are used 
for locating data, rather than attempting to locate 
mnemonics or pin numbers at random. 

6·17. WIRING DIAGRAMS. Wiring diagrams are in· 
cluded in this section for the following items: 

a. Backplane Assembly 

b. Display Board Cable Assembly 

c. Rear Panel Assembly 

d. Capacitor Board Assembly 

e. Heat Sink Assembly 

6·18. SCHEMATIC DIAGRAMS. 

6·19. Schematic diagrams are included in this section for 
all electrical assemblies comprising the basic Computer, 
with the exception of I/O Control Card A15 which is 
covered in Volume Three. These diagrams are arranged 
according to reference designation prefix. 

6·20. Where applicable, a partial assembly configuration 
code is included on each schematic diagram for identi· 
fication purposes. As an example, Board Revision 916 
specified at the upper left hand corner of Figure 6·9, is the 
assembly configuration code for Sense Amplifier Card 
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02114·6005. Unless otherwise noted herein, or to the 
extend specified in supplementary documentation hereto, 
this schematic diagram is applicable to all such assemblies 
bearing Board Revision number 916 or subsequent. (Refer 
to Paragraph 6·24 for a further explanation of assembly 
configuration codes.) 

6·21. When using the schematic diagrams, be sure to 
observe all notes. If included on the diagram, use the pin 
number index to determine signal reference numbers when 
locating information in the Backplane Wiring List presented 
in Table 6·2. 

6·22. PARTS INFORMATION. 

6·23. This section contains diagrams and tabular data 
used in locating, identifying, and ordering replacement 
parts and assemblies. Included are part location diagrams, 
reference designation indexes, replaceable parts numbers, 
and manufacturers code numbers. For a complete list of 
replaceable parts and manufacturers' codes refer to Section 
VII, Replaceable Parts. 

6·24. PART LOCATION DIAGRAMS. Part location 
diagrams identify parts by reference designation and show 
the relative location of each part on the assembly to which 
it attaches. Where applicable, an assembly configuration 
code is included on each part location diagram for purposes 
of identification. For example, A·916·22 specified at the 
upper left hand corner of Figure 6·8, is the assembly 
configuration code for Sense Amplifier Card 02114·6005. 
Unless otherwise noted herein, or to the extent specified in 
supplementary documentation hereto, this part location 
diagram is applicable to all such assemblies bearing 
assembly configuration code A·916·22 or subsequent. 
(Note that "916" is that portion of the code used in 
identifying the Sense Amplifier Card schematic diagram 
presented in Figure 6·9.) 

6·25. REFERENCE DESIGNATION INDEXES. The 
reference designation indexes (typical of which is Table 
6·7) lists parts alpha·numerically by reference designation. 
A separate index is presented for each major assembly. 
Each index provides HP stock number, general description, 
manufacturer's part number, and manufacturer's code for 
each part. 

6·26. REPLACEABLE PARTS TABLE. Replaceable 
parts are listed alpha· numerically by HP stock numbers in 
Table 7·2 of Section VII, Replaceable Parts. This table 
summarizes the information presented in the reference 
designation indexes, and provides the following additional 
information for each part: 

a. Typical manufacturer of the part expressed as a five· 
digit code (refer to the code list of manufacturers presented 
in Table 7 ·3). 

b. Manufacturer's part, stock or drawing number. 
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c. Total quantities of each part used in the Computer. b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 
6-27. ORDERING INSTRUCTIONS. When ordering 
replacement parts, each part must be identified by the 
Hewlett-Packard stock number. To order a part that is not 
listed in the tables, include the following information: 

a. Instrument model number. 

6-28. Address your order or inquiry to your local 
Hewlett-Packard field office (listed at the rear of this 
manual). 

Table 6-1. Signal Index 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

AAF 015 A14-14 A Addressable Flip-Flop 

ADD 02S A13-17 Add instruction, decoded 

ADF 029 A13-25 Add Function 

ANF 031 A13-23 AND Function 

ASG 030 A13-4 Alter-Skip Group, decoded 

BAF 016 A14-4 B Addressable Flip-Flop 

CO 022 A14-57 Carry bit 0 

C4 105 Al1-S0 Carry bit 4 

CS 131 A10-S0 Carry bit S 

C12 155 A9-S0 Carry bit 12 

C16 177 AS-SO Carry bit 16 

CO-X ** A2-17, U Common line for memory address XXOX, decoded X-function 

CO-y ** Al-17, U Common line for memory address OX XX , decoded Y -function 

C1-X ** A2-1S, V Common line for memory address XX1X, decoded X-function 

C1-Y ** A1-1S, V Common line for memory address lXXX, decoded Y -function 

C2-X ** A2-19, W Common line for memory address XX2X, decoded X-function 

C2-Y ** Al-19, W Common line for memory address 2XXX, decoded Y -function 

Note: Reference numbers denote signals routed through S6-pin connectors; asterisks denote signals routed 
through 4S-pin connectors (refer to Paragraphs 6-3 thru 6-7). 
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Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

C3-X ** A2-20,X Common line for memory address XX3X, decoded X-function 

C3-Y ** Al-20,X Common line for memory address 3XXX, decoded Y -function 

C4-X ** A2-2l, Y Common line for memory address XX4X, decoded X-function 

C4-Y ** Al-2l, Y Common line for memory address 4XXX, decoded Y -function 

C5-X ** A2-22, Z Common line for memory address XX5X, decoded X-function 

C5-Y ** Al-22, Z Common line for memory address 5XXX, decoded Y -function 

C6-X ** A2-23,AA Common line for memory address XX6X, decoded X-function 

C6-Y ** Al-23,AA Common line for memory address 6XXX, decoded Y -function 

C7-X ** A2-24, BB Common line for memory address XX7X, decoded X-function 

C7-Y ** Al-24, BB Common line for memory address 7XXX, decoded Y -function 

CAO-X ** A2-2,B Common Anode line for memory address XXXO, decoded 
X-function 

CAO-Y ** Al-2, B Common Anode line for memory address XOXX, decoded 
V-function 

CAl-X ** A2-4,D Common Anode line for memory address X;CXl, decoded 
X-function 

CAl-Y ** Al-4,D Common Anode line for memory address XlXX, decoded 
V-function 

CA2-X ** A2-6, F Common Anode line for memory address XXX2, decoded 
X-function 

CA2-Y ** Al-6, F Common Anode line for memory address X2XX, decoded 
V-function 

CA3-X ** A2-8,J Common Anode line for memory address XXX3, decoded 
X-function 

CA3-Y ** Al-8,J Common Anode line for memory address X3XX, decoded 
V-function 

CA4-X ** A2-l0, L Common Anode line for memory address XXX4, decoded 
X-function 

CA4-Y ** Al-lO, L Common Anode line for memory address X4XX, decoded 
V-function 

CA6-X ** A2-l4,R Common Anode line for memory address XXX6, decoded 
X-function 

CA6-Y ** AI-14,R Common Anode line for memory address X6XX, decoded 
V-function 

CA7-X ** A2-l6, T Common Anode line for memory address XXX7, decoded 
X-function 

CA7-Y ** Al-16, T Common Anode line for memory address X7XX, decoded 
V-function 

CCO-X ** A2-l,A Common Cathode line for memory address XXXO, decoded 
X-function 

CCO-Y ** Al-l,A Common Cathode line for memory address XOXX, decoded 
V-function 

CCl-X ** A2-3,C Common Cathode line for memory address XXXI, decoded 
X-function 

CCl-Y ** Al-3, C Common Cathode line for memory address XIXX, decoded 
V-function 
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Model 2114B Section VI 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

CC2-X ** A2-5,E Common Cathode line for memory address XXX2, decoded 
X-function 

CC2-Y ** Al-5,E Common Cathode line for memory address X2XX, decoded 
Y-function 

CC3-X ** A2-7,H Common Cathode line for memory address XXX3, decoded 
X-function 

CC3-Y ** Al-7,H Common Cathode line for memory address X3XX, decoded 
Y-function 

CC4-X ** A2-9,K Common Cathode line for memory address XXX4, decoded 
X-function 

CC4-Y ** Al-9, K Common Cathode line for memory address X4XX, decoded 
Y-function 

CC5-X ** A2-11,M Common Cathode line for memory address XXX5, decoded 
X-function 

CC5-Y ** A1-11, M Common Cathode line for memory address X5XX, decoded 
Y-function 

CC6-X ** A2-13,P Common Cathode line for memory address XXX6, decoded 
X-function 

CC6-Y ** Al-13, P Common Cathode line for memory address X6XX, decoded 
Y-function 

CC7-X ** A2-15,S Common Cathode line for memory address XXX7, decoded 
X-function 

CC7-Y ** Al-15,S Common Cathode line for memory address X7XX, decoded 
Y-function 

CKR. - A24Jl-24 Clicker signal 

CLC 014 A14-23 Clear Control signal 

CLF 013 A14-17 Clear Flag signal 

CLR 272 A24-81 Clear switch Register 

CMF 032 A13-22 Complement Function 

CPA 033 A13-36 Compare instruction, decoded 

CRS 234 A15-13 Control Reset to I/O 

CSR 005 A14-50 Clear Switch Register (negative-true) 

DML 259 A24-84 Display Memory switch output 

DSCY 320 A2-1 Driver Switch Control, Y -function 

EDT 526 A16-62 End of Data Transfer 
EFF 349 Enable Flag Flip-Flop 

EIR 065 A12-83 Enable Instruction Register 

ENF 067 A12-34 Enable Flag (T2 buffered) 

EOF 034 A13-24 Exclusive OR Function 

EPH 308 Enable Phase 

ESR A15 Enable Service Request -
EXECUTE 104 A12-17 Execute Phase (PH3 display) 

EXT 316 A12-65 External Clock input 

EXTEND 292 A14-62 Extend Indicator 
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Section VI Model2114B 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

FETCH 102 A12-20 Fetch phase (PH1 display) 

FLG 0 323 A16-4 Flag signal 0 

FLG 1 242 A17-A23-4/49 Flag signal 1 
* A15-2 

FLG 2 243 A15-35 Flag signal 2 
* A15-3 

FLG 3 324 A15-53 Flag signal 3 

GND 337 Power Supply Ground 

GND 338 Power Supply Ground 

GND 339 Power Supply Ground 

GND 340 Power Supply Ground 

GND 352 Power Supply Ground 
RW 024 A14-64 Halt Instruction, decoded (negative-true) 

IDS" 312 A16-82 Hold Interrupt System (negative-true) 

HLL 264 A24-80 Halt switch output 

1Atj * A15-E Interrupt Address 0 (negative-true) 

1Al * A15-D Interrupt Address 1 (negative-true) 

ro * A15-5 Interrupt Address 2 (negative-true) 

lA3 * A15-7 Interrupt Address 3 (negative-true) 

lA4 * A15-F Interrupt Address 4 (negative-true) 

m * A15-G Interrupt Address 5 (negative-true) 

lAK 232 A15-10 Interrupt Acknowledge 

IDO ** A3-1 pia Inhibit Drive current line (0-3K), bit 0 

IDO ** A4-1 pia Inhibit Drive current line (4-7K), bit 0 

ID1 ** A3-2 pia Inhibit Drive current line (0-3K), bit 1 

ID1 ** A4-2 pia Inhibit Drive current line (4-7K), bit 1 

ID2 ** A3-3 pia Inhibit Drive current line (0-3K), bit 2 

JD2 ** A4-3 pia Inhibit Drive current line (4-7K), bit 2 

ID3 ** A3-4 pia Inhibit Drive current line (0-3K), bit 3 

ID3 ** A4-4 pia Inhibit Drive current line (4-7K), bit 3 
-

ID4 ** A3-5 pia Inhibit Drive current line (0-3K), bit 4 

ID4 ** A4-5 pia Inhibit Drive current line (4-7K), bit 4 

ID5 ** A3-6 pia Inhibit Drive current line (0-3K), bit 5 

ID5 ** A4-6 pia Inhibit Drive current line (4-7K), bit 5 

ID6 ** A3-7 pia Inhibit Drive current line (0-3K), bit 6 

ID6 ** A4-7 pia Inhibit Drive current line (4-7K), bit 6 

ID7 ** A3-8 pia Inhibit Drive current line (0-3K), bit 7 

ID7 ** A4-8 pia Inhibit Drive current line (4-7K), bit 7 

ID8 ** A3-11 pia Inhibit Drive current line (0-3K), bit 8 

ID8 ** A4-11 pia Inhibit Drive current line (4-7K), bit 8 
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Model 2114B Section VI 

Table 6-1. Signal Index (Cant) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

ID9 ** A3-17 pia Inhibit Drive current line (0-3K), bit 9 

ID9 ** A4-17 pia Inhibit Drive current line (4-7K), bit 9 

ID10 ** A3-18 pia Inhibit Drive current line (0-3K), bit 10 

ID10 ** A4-18 pia Inhibit Drive current line (4-7K), bit 10 

ID11 ** A3-19 pia Inhibit Drive current line (0-3K), bit 11 

ID11 ** A4-19 pia Inhibit Drive current line (4-7K), bit 11 

ID12 ** A3-20 pia Inhibit Drive current line (0-3K), bit 12 

ID12 ** A4-20 pia Inhibit Drive current line (4-7K), bit 12 

ID13 ** A3-21 pia Inhibit Drive current line (0-3K), bit 13 

ID13 ** A4-21 pia Inhibit Drive current line (4-7K), bit 13 

ID14 ** A3-22 pia Inhibit Drive current line (0-3K), bit 14 

ID14 ** A4-22 pia Inhibit Drive current line (4-7K), bit 14 

ID15 ** A3-23 pia Inhibit Drive current line (0-3K), bit 15 

ID15 ** A4-23 pia Inhibit Drive current line (4-7K), bit 15 

ID16 ** A3-24 pia Inhibit Drive current line (0-3K), bit 16 

ID16 ** A4-24 pia Inhibit Drive current line (4-7K), bit 16 

IDO ** A3-A pia Inhibit Drive current line (0-3K), bit 0 

IDO ** A4-A pia Inhibit Drive current line (4-7K), bit 0 

ID1 ** A3-B pia Inhibit Driw current line (0-3K), bit 1 

ID1 ** A4-B pia Inhibit Drive current line (4-7K), bit 1 

ID2 ** A3-C pia Inhibit Drive current line (0-3K), bit 2 

ID2 ** A4-C pia Inhibit Drive current line (4-7K), bit 2 

ID3 ** A3-D pia Inhibit Drive current line (0-3K), bit 3 

ID3 ** A4-D pia Inhibit Drive current line (4-7K), bit 3 

ID4 ** A3-E pia Inhibit Drive current line (0-3K), bit 4 

ID4 ** A4-E pia Inhibit Drive current line (4-7K), bit 4 

ID5 ** A3-F pia Inhibit Drive current line (0-3K), bit 5 

ID5 ** A4-F pia Inhibit Drive current line (4-7K), bit 5 

ID6 ** A3-H pia Inhibit Drive current line (0-3K), bit 6 

ID6 ** A4-H pia Inhibit Drive current line (4-7K), bit 6 

ID7 ** A3-J pia Inhibit Drive current line (0-3K), bit 7 

ID7 ** A4-J pia Inhibit Drive current line (4-7K), bit 7 

ID8 ** A3-R pia Inhibit Drive current line (0-3K), bit 8 

ID8 ** A4-R pia Inhibit Drive current line (4-7K), bit 8 

ID9 ** A3-U pia Inhibit Drive current line (0-3K), bit 9 

ffi9 ** A4-U pia Inhibit Drive current line (4-7K), bit 9 

IDlO ** A3-V pia Inhibit Drive current line (0-3K), bit 10 

ID10 ** A4-V pia Inhibit Drive current line (4-7K), bit 10 

ID11 ** A3-W pia Inhibit Drive current line (0-3K), bit 11 

ID11 ** A4-W pia Inhibit Drive current line (4-7K), bit 11 
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Section VI 

SIGNAL 
MNEMONIC 

IDI'2 

!D12 

!D13 

!D13 

TI5I4 

!D14 

ID15 

!D15 

!D16 

m16 

lEN 

IFF 

IIR 

INDIRECT 

INT 

lOB 1 

lOB 1 

lOB 2 

lOB 3 

lOB 4 

lOB 5 

lOB 6 

lOB 7 

lOB 8 

lOB 9 

lOB 10 

lOB 11 

lOB 12 

lOB 13 

lOB 14 

lOB 15 

lOCO 

10F 

lOG 

IOI 

100 

lOS 

1R-T5 

IRQ 1 
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REF. 
NO. 

** 
** 
** 
** 
** 
** 
** 
** 
** 
** 
233 

350 

309 

103 

254 

106 

107 

108 

109 

132 

133 

134 

135 

156 

157 

158 

159 

178 

179 

180 

181 

027 

037 

038 

019 

020 

314 

035 

235 

* 

Table 6-1. Signal Index (Cont) 

SOURCE 

A3-X 

A4-X 

A3-Y 

A4-Y 

A3-Z 

A4-Z 

A3-AA 

A4-AA 

A3-BB 

A4-BB 

A15-8 

A12-18 

A15-33 

All-50 

All-46 

All-42 

All-44 

A10-50 

A10-46 

A10-42 

A10-44 

A9-50 

A9-46 

A9-42 

A9-44 

A8-50 

A8-46 

A8-42 

A8-44 

A14-19 

A13-21 

A13-52 

A14-77 

A14-13 

A14-61 

A13-12 

A22-6 
A23-33 
A15-14 

DEFINITION 

P/O Inhibit Drive current line (0-3K), bit 12 

P/O Inhibit Drive current line (4-7K), bit 12 

P/O Inhibit Drive current line (0-3K), bit 13 

p/O Inhibit Drive current line (4-7K), bit 13 

P/O Inhibit Drive current line (0-3K), bit 14 

P/O Inhibit Drive current line (4-7K), bit 14 

P/O Inhibit Drive current line (0-3K), bit 15 

P/O Inhibit Drive current line (4-7K), bit 15 

P/O Inhibit Drive current line (O-3K), bit 16 

P/O Inhibit Drive current line (4-7K), bit 16 

Interrupt Enable 

Inhibit Flag Flip-Flop 

Inhibit Instruction Register 

Indirect phase (PH2 display) 

Interrupt 

Input/Output Bup , bit 0 

Input/Output Bus, bit 1 

Input/Output Bus, bit 2 

Input/Output Bus, bit 3 

Input/Output Bus, bit 4 

Input/Output Bus, bit 5 

Input/Output BUS, bit 6 

Input/Output Bus, bit 7 

Input/Output Bus, bit 8 

Input/Output BUS, bit 9 

Input/Output BUS, bit 10 

Input/Output BUS, bit 11 

Input/Output Bus, bit 12 

Input/Output BUS, bit 13 

Input/Output Bus, bit 14 

Input/Output BUS, bit 15 

I/O Control, Output 

Inclusive OR Function 

Input/Output Group, decoded 

I/O Input 

I/O Output 

I/O Switch Address 

Instruction Register, bit 15 (negative-true) 

Interrupt Request 1 
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Model 2114B Section VI 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

IRQ 2 236 A21-6 Interrupt Request 2 
A22-33 

* A15-15 

IRQ 3 237 A20-6 Interrupt Request 3 
A21-33 

* A15-16 

IRQ 4 238 A19-6 Interrupt Request 4 
A20-33 

* A15-17 

IRQ 5 239 A18-6 Interrupt Request 5 
A19-33 

* A15-18 

IRQ 6 240 A17-6 Interrupt Request 6 
A18-33 

* A15-19 

IRQ 7 241 A15-20 Interrupt Request 7 
* 

ISG 315 A12-50/86 Inhibit Strobe Generator 

ISR 018 A14-73 Input Switch Register 

ISZ 036 A13-61 Increment, Skip if Zero 

JMP 039 A13-84 Jump instruction, decoded 

JSB 040 A13-7 Jump Subroutine instruction, decoded 

LAO *** A25P4-18 Loader Address, bit 0 

LA1 *** A25P4-19 Loader Address, bit 1 

LA2 *** A25P4-W Loader Address, bit 2 

LA3 *** A25P4-V Loader Address, bit 3 

LA4 *** A25P3-18 Loader Address, bit 4 

LA5 *** A25P3-19 Loader Address, bit 5 

LA6 *** A25P3-W Loader Address, bit 6 

LA7 *** A25P3-V Loader Address, bit 7 

LA8 *** A25P2-18 Loader Address, bit 8 

LA9 *** A25P2-19 Loader Address, bit 9 

LA10 *** A25P2-W Loader Address, bit 10 

LA11 *** A25P2-V Loader Address, bit 11 

LA12 *** A25Pl-18 Loader Address, bit 12 

LA13 *** A25Pl-19 Loader Address, bit 13 

LA14 *** A25P1-W Loader Address, bit 14 

LA15 *** A25P1-V Loader Address, bit 15 

LAL 260 A24-79 Load Address switch output 

LAMP COM 347 Power Supply Lamp Common ground 

LAMP COM 348 Power Supply Lamp Common ground 

LDL 267 A24-73 Load switch output 

LES 271 A24-11 Loader Enable Switch output 
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Section VI Model 2114B 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

LML 263 A24-82 Load Memory switch output 

LNS 261 A24-7 Phase Loop Switch output 

LRS 017 A14-72 Least significant bit Right to Sign bit 
M12 503 A2-8 Memory address bit 12 
MO 295 A2-16 Memory address bit 0 (negative-true) 

M1 296 A2-26 Memory address bit 1 (negative-true) 

M2 297 A2-20 Memory address bit 2 (negative-true) 

M3 298 A2-70 Memory address bit 3 (negative-true) 

M4 299 A2-72 Memory address bit 4 (negative-true) 

M5 300 A2-66 Memory address bit 5 (negative-true) 

M6 301 Al-16 Memory address bit 6 (negative-true) 

M7 302 Al-26 Memory address bit 7 (negative-true) 

M8 303 Al-20 Memory address bit 8 (negative-true) 

M9 304 Al-70 Memory address bit 9 (negative-true) 

M10 305 Al-72 Memory address bit 10 (negative-true) 

M11 306 Al-66 Memory address bit 11 (negative-true) 

M12 217 A2-14 Memory address bit 12 (negative-true) 

MCJ 351 Al-74 

MIL 061 A12-61 Memory Interlock 

MIT 071 A12-77 Memory Inhibit Time 

MMD2 215 A7-49 Memory Module Decode 

MON 268 A24-5 Memory On 

MOR 026 A14-16 M-register OR output 

MPT 216 A7-45/83 Memory Protect bit 

MRO 110 All-45 M Register bit 0 

MR1 111 Al1-37 M Register bit 1 

MR2 112 Al1-41 M Register bit 2 

MR3 113 Al1-49 M Register bit 3 

MR4 136 A10-45 M Register bit 4 

MR5 137 A10-37 M Register bit 5 

MR6 138 A10-41 M Register bit 6 

MR7 139 A10-49 M Register bit 7 

MR8 160 A9-45 M Register bit 8 

MR9 161 A9-37 M Register bit 9 

MR10 162 A9-41 M Register bit 10 

MR11 163 A9-49 M Register bit 11 

MR12 182 A8-45 M Register bit 12 

MRDO *** A11-10 M Register Display, bit 0 

MRDl *** A11-L M Register Display, bit 1 

MRD2 *** A11-11 M Register Disp'lay, bit 2 

MRD3 *** A11-M M Register Display, bit 3 
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Model 2114A Section VI 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

MRD4 *** A10-10 M Register Display, bit 4 

MRD5 *** AlO-L M Register Display, bit 5 

MRD6 *** AlO-11 M Register Display, bit 6 

MRD7 *** A10-M M Register Display, bit 7 

MRD8 *** A9-10 M Register Display, bit 8 

MRD9 *** A9-L M Register Display, bit 9 

MRDlO *** A9-11 M Register Display, bit 10 

MRD11 *** A9-M M Register Display, bit 11 

MRDl2 *** A8-10 M Register Display, bit 12 

MRDl3 *** A8-L M Register Display, bit 13 

MRDl4 *** A8-11 M Register Display, bit 14 

MRDl5 *** A8-M M Register Display, bit 15 

MRT 069 A12-82 Memory Read Time 

MRTO 072 A12-75 Memory Read Time TO 

MST 070 A12-84 Memory Strobe Time 

MTE 064 A12-81 Memory Timing Enable 

MWL 066 A12-80 Memory Write Level 

MWT 068 A12-73 Memory Write Time 

OPO 041 A13-53 One Phase Operation (negative-true) 

OVF 291 A14-8 Overflow Flip-Flop 
P1235 502 A12-78 PH1, PH2, PH3, or PH5 
P123 077 A12-11 PH1, PH2, or PH3 

PEH 218 A5-62, A15-83 Parity Error Halt (negative-true) 

PEl 269 A5-61 Parity Error Indicator 

PH1 073 A12-16 Phase 1, Fetch 
PH2 074 A12-15 Phase 2, Indirect 
PH3 075 A12-26 Phase 3, Execute 
PH4 076 A12-22 Phase 4, Interrupt 
PH5 333 Phase 5 
PH5 313 A16-83 Phase 5 (negative-true) 
PINT 307 A5-50 Parity Interrupt (negative -true) 
PIRQ A15 Power Failure Interrupt Request 

PON 257 A15-3 Power On Pulse 

POPIO 078 A12-42 Power On Pulse to I/O 

PRH 10 244 A15-74 Priority High on Select Code 10 

PRH l1/PRL 10 245 A23-3 Priority High to Select Code l1/Priority Low on Select Code 10 

PRH 12/PRL 11 246 A22-3 Priority High to Select Code 12/Priority Low on Select Code 11 

PRH 13/PRL 12 247 A21-3 Priority High to Select Code 13/Priority Low on Select Code 12 

PRH 14/PRL 13 248 A20-3 Priority High to Select Code 14/Priority Low on Select Code 13 

PRH 15/PRL 14 249 A19-3 Priority High to Select Code 15/Priority Low on Select Code 14 
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Section VI Model 2114B 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

PRH 16/PRL 15 250 A17-23 Priority High to Select Code 16/Priority Low on Select Code 15 

PRH 17/PRL 16 251 A17-23 Priority High to Select Code 17/Priority Low on Select Code 16 

PRL4 255 A15-24 Priority Low on Select Code 4 

PRL 5 258 A5-52 Priority Low on Select Code 5 

PRL 6 334 A16-3 Priority Low on Select Code 6 

PRS 266 A24-77 Preset Switch output 

PWF 322 Power Supply Power Fail detect signal 

RARB 049 A13-72 Read A into R Bus 

RBO 114 All-53 R Bus, Bit 0 

RBO 042 A13-20 R Bus, Bit 0 (negative-true) 

RB 1 115 All-59 R Bus, Bit 1 

RB2 116 All-57 R Bus, Bit 2 

RB3 117 All-70 R Bus, Bit 3 

RB4 140 A10-53 R Bus, Bit 4 

RB 5 141 A10-59 R Bus, Bit 5 

RB6 142 A10-57 R Bus, Bit 6 

RB7 143 A10-70 R Bus, Bit 7 

RB8 164 A9-53 R Bus, Bit 8 

RB9 165 A9-59 R Bus, Bit 9 

RB 10 166 A9-57 R Bus, Bit 10 

RB 11 167 A9-70 R Bus, Bit 11 

RB 12 183 A8-53 R Bus, Bit 12 

RB 13 184 A8-59 R Bus, Bit 13 

RB 14 185 A8-57 R Bus, Bit 14 

RB 15 186 A8-70 R Bus, Bit 15 

RBRB 043 A13-71 Read B into R Bus 

RF 2 079 Al2-64 Run Flip-Flop 2 (negative-true) 

RL4 023 A14-80 Rotate Left 4 

RMSB 044 A13-62 Read Minto S Bus 

RNL 265 A24-76 Run switch output 

RPRB 045 A13-65 Read Pinto R Bus 

RSM 0-5 311 All-12/19 Reset M Register bits 0-5 (negative -true) 

RSM 6-9 047 A13-32 Reset M Register bits 6-9 (negative-true) 

RSM 10-15 048 A13-35 Reset M Register bits 10-15 (negative-true) 

RSP 256 A15-6 Restart Pulse (negative-true) 

RTS 501 A13-27 Internal Read T into S Bus 

RTSB 046 A3-34 Read T into S Bus 

RUN 095 A12-63 Run Signal 
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Model 2114B Section VI 

Table 6-1. Signal Index (Cant) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

SO ** A6-A pia Sense current line (0-3K), bit 0 

SO ** A7-A pia Sense current line (4-7K), bit 0 

Sl ** A6-B pia Sense current line (0-3K), bit 1 

Sl ** A7-B pia Sense current line (4-7K), bit 1 

S2 ** A6-C pia Sense current line (0-3K), bit 2 

S2 ** A7-C pia Sense current line (4-7K), bit 2 

S3 ** A6-D pia Sense current line (0-3K), bit 3 

S3 ** A7-D pia Sense current line (4-7K), bit 3 

S4 ** A6-E pia Sense current line (0-3K), bit 4 

S4 ** A7-E pia Sense current line (4-7K), bit 4 

S5 ** A6-F pia Sense current line (0-3K), bit 5 

S5 ** A7-F pia Sense current line (4-7K), bit 5 

S6 ** A6-H pia Sense current line (0-3K), bit 6 

S6 ** A7-H pia Sense current line (4-7K), bit 6 

S7 ** A6-J pia Sense current line (0-3K), bit 7 

S7 ** A7-J plo Sense current line (4-7K), bit 7 

S8 ** A6-K pia Sense current line (0-3K), bit 8 

S8 ** A7-K plo Sense current line (4-7K), bit 8 

S9 ** A6-U pia Sense current line (0-3K), bit 9 

S9 ** A7-U pia Sense current line (4-7K), bit 9 

S10 ** A6-V pia Sense current line (0-3K), bit 10 

S10 ** A7-V pia Sense current line (4-7K), bit 10 

Sl1 ** A6-W pia Sense current line (0-3K), bit 11 

Sl1 ** A7-W plo Sense current line (4-7K), bit 11 

S12 ** A6-X pia Sense current line (0-3K), bit 12 

S12 ** A7-X plo Sense current line (4-7K), bit 12 

S13 ** A6-Y pia Sense current line (0-3K), bit 13 

S13 ** A7-Y pia Sense current line (4-7K), bit 13 

S14 ** A6-Z plo Sense current line (0-3K), bit 14 

S14 ** A7-Z plo Sense current line (4-7K), bit 14 

S15 ** A6-AA pia Sense current line (0-3K), bit 15 

S15 ** A7-AA pia Sense current line (4-7K), bit 15 

S16 ** A6-BB pia Sense current line (0-3K), bit 16 

S16 ** A7-BB pia Sense current line (4-7K), bit 16 

SO ** A6-1 plo Sense current line (0-3K), bit 0 

SO ** A7-1 plo Sense current line (4-7K), bit 0 

Sl ** A6-2 plo Sense current line (0-3K), bit 1 

Sf ** A7-2 pia Sense current line (4-7K), bit 1 

S2 ** A6-3 pia Sense current line (0-3K), bit 2 

S2 ** A7-3 plo Sense current line (4-7K), bit 2 
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Section VI Model 2114B 

Table 6-1. Signal Index (Cant) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

S3 ** A6-4 pia Sense current line (0-3K), bit 3 

S3 ** A7-4 pia Sense current line (4-7K), bit 3 

S4 ** A6-5 pia Sense current line (0-3K), bit 4 

S4 ** A7-5 pia Sense current line (4-7K), bit 4 

S5 ** A6-6 pia Sense current line (0-3K), bit 5 

S5 ** A7-6 pia Sense current line (4-7K), bit 5 

S6 ** A6-7 pia Sense current line (0-3K), bit 6 

S6 ** A7-7 pia Sense current line (4-7K), bit 6 

S7 ** A6-8 pia Sense current line (0-3K), bit 7 

S7 ** A7-8 pia Sense current line (4-7K), bit 7 

S8 ** A6-9 pia Sense current line (0-3K), bit 8 

S8 ** A7-9 pia Sense current line (4-7K), bit 8 
S9 ** A6-17 pia Sense current line (0-3K), bit 9 

S9 ** A7-17 pia Sense current line (4-7K), bit 9 

S10 ** A6-18 pia Sense current line (0-3K), bit 10 

S10 ** A7-18 pia Sense current line (4-7K), bit 10 

Sl1 ** A6-19 pia Sense current line (0-3K), bit 11 

Sl1 ** A7-19 pia Sense current line (4-7K), bit 11 

S12 ** A6-20 pia Sense current line (0-3K), bit 12 

S12 ** A7-20 pia Sense current line (4-7K), bit 12 

S13 ** A6-21 pia Sense current line (0-3K), bit 13 
-

S13 ** A7-21 pia Sense current line (4.:7K), bit 13 

S14 ** A6-22 pia Sense current line (0-3K), bit 14 
-
S14 ** A7-22 pia Sense current line (4-7K), bit 14 

S15 ** A6-23 pia Sense current line (0-3K), bit 15 

S15 ** A7-23 pia Sense current line (4-7K), bit 15 

S16 ** A6-24 pia Sense current line (0-3K), bit 16 

S16 ** A7-24 pia Sense current line (4-7K), bit 16 

SAL 084 A12-35 Set Address of Loader 

SBO 060 A13-19 S Bus, bit 0 (negative-true) 
SB15 197 A8-31 S Bus, bit 15 

SCL 262 A24-83 Single Cycle switch output 

SCL 0 220 A15-61 Select Code Least significant digit, octal 0 

SCL 1 221 A15-64 Select Code Least Significant digit, octal 1 

SCL 2 222 A15-63 Select Code Least Significant digit, octal 2 

SCL 3 223 A15-59 Select Code Least Significant digit, octal 3 

SCL 4 224 A15-62 Select Code Least Significant digit, octal 4 
SCL 5 225 A15-67 Edect Code Least significant digit, octal 5 

SCL 6 226 A15-65 Select Code Least significant digit, octal 6 

SCL 7 227 A15-68 Select Code Least significant digit, octal 7 

SCM 0 228 A15-81 Select Code Most significant digit, octal 0 
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Model 2114B Section VI 

Table 6-l. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

SCM 1 229 A15-S0 Select Code Most significant digit, octal 1 

SCM 2 230 A15-72 Select Code Most significant digit, octal 2 

SCM 3 321 A15-S4 Select Code Most significant digit, octal 3 

SCO 062 A12-24 Single Cycle Output 

SEO OS5 A12-51 Switch Exclusive OR 

SFC 010 A14-21 Skip if Flag Clear, decoded 

SFS 012 A14-27 Skip if Flag Set, decoded 

SIN 270 A24-9 Single Instruction switch output 

SIR 231 A12-25 Set Interrupt Request (T5 buffered) 

SKF 252 A15-12 Skip on Flag signal 

SL 14 021 A14-71 Shift Left, bit 14 

SLM 007 A14-75 Shift Left Magnitude 

SL 0 009 A14-69 Shift Left Zero 

SPARE 063 

SPARE 253 

SRD 0 *** All-16 Switch Register Display, bit 0 

SRD 1 *** All-T Switch Register Display, bit 1 

SRD2 *** All-17 Switch Register Display, bit 2 

SRD 3 *** A11-U Switch Register Display, bit 3 

SRD4 *** A10-16 Switch Register Display, bit 4 

SRD 5 *** A10-T Switch Register Display, bit 5 

SRD 6 *** A10-17 Switch Register Display, bit 6 

SRD 7 *** A10-U Switch Register Display, bit 7 

SRD S *** A9-16 Switch Register Display, bit S 

SRD 9 *** A9-T Switch Register Display, bit 9 

SRD 10 *** A9-17 Switch Register Display, bit 10 

SRD 11 *** A9-U Switch Register Display, bit 11 

SRD 12 *** AS-16 Switch Register Display, bit 12 

SRD 13 *** A8-T Switch Register Display, bit 13 

SRD 14 *** AS-17 Switch Register Display, bit 14 

SRD 15 *** A8-U Switch Register Display, bit 15 

SRG 052 A13-59 Shift Rotate Group, decoded 

SRM 008 A14-78 Shift Right Magnitude 

SRQ 10 325 A23-19 Service Request from Select Code Address 10 

SRQ 11 326 A22-19 Service Request from Select Code Address 11 

SRQ 12 327 A21-19 Service Request from Select Code Address 12 

SRQ 13 32S A20-19 Service Request from Select Code Address 13 

SRQ 14 329 A19-19 Service Request from Select Code Address 14 

SRQ 15 330 A1S-19 Service Request from Select Code Address 15 

SRQ 16 331 A17-19 Service Request from Select Code ,Address 16 

SRQ 17 332 A16-19 Service Request from Select Code Address 17 
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Section VI Model 2114B 

Table 6-1. Signal Index (Cant) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

SSPM 082 A12-74 Switch Store in P and M registers 

SSR 025 A14-42 Set Switch Register 

ST 0 198 A6,A7-4 Set T Register bit 0 (negative-true) 

ST 1 199 A6,A7-8 Set T Register bit 1 (negative-true) 

ST 2 200 A6,A7-12 Set T Register bit 2 (negative-true) 

ST 3 201 A6,A7-16 Set T Register bit 3 (negative-true) 

ST 4 202 A6,A7-20 Set T Register bit 4 (negative-true) 
--ST 5 203 A6,A7-24 Set T Register bit 5 (negative-true) 

ST 6 204 A6,A7-28 Set T Register bit 6 (negative-true) 

ST 7 205 A6,A7-32 Set T Register bit 7 (negative-true) 

ST 8 206 A6,A7-36 Set T Register bit 8 (negative-true) 

ST 9 207 A6,A7-52 Set T Register bit 9 (negative-true) 

ST 10 208 A6,A7-56 Set T Register bit 10 (negative-true) 

ST 11 209 A6,A7-60 Set T Register bit 11 (negative-true) 

ST 12 210 A6,A7-64 Set T Register bit 12 (negative-true) 

ST 13 211 A6,A7-68 Set T Register bit 13 (negative-true) 

ST 14 212 A6,A7-72 Set T Register bit 14 (negative-true) 

ST 15 213 A6,A7-76 Set T Register bit 15 (negative-true) 
--
ST 16 214 A6,A7-80 Set T Register bit 16 (negative-true) 

STBA 053 A13-73 Store T Bus in A 

STBB 050 A13-74 Store T Bus in B 

STBT 051 A13-26 Store T Bus in T 

STC 011 A14-25 Set Control, decoded 

STF 006 A14-15 Set Flag, decoded 

STM 0-5 055 A13-58 Store T bus bits 0- 5 in M 

STM 6-9 056 A13-63 Store T bus bits 6-9 in M 

STM 10-15 057 A13-66 Store T bus bits 10-15 in M 

STP 0-9 058 A13-68 Store T bus bits,0-9 in M 

STP 10-15 059 A13-67 Store T bus bits 10-15 in M 

STR 054 A13-64 Store instruction, decoded 

SWRO 273 A24-46 Switch Register input bit 0 

SWR 1 274 A24-33 Switch Register input bit 1 

SWR2 275 A24-34 Switch Register input bit 2 

SWR 3 276 A24-45 Switch Register input bit 3 

SWR4 277 A24-48 Switch Register input bit 4 

SWR 5 278 A24-31 Switch Register input bit 5 

SWR 6 279 A24-36 Switch Register input bit 6 

SWR7 280 A24-47 Switch Register input bit 7 

SWR 8 281 A24-32 Switch Register input bit 8 

SWR9 282 A24-35 Switch Register input bit 9 

SWR 10 283 A24-50 Switch Register input bit 10 
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Model 2ll4B Section VI 

Table 6-1. Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

SWR 11 284 A24-26 Switch Register input bit 11 

SWR 12 285 A24-37 Switch Register input bit 12 

SWR 13 286 A24-49 Switch Register input bit 13 

SWR 14 287 A24-51 Switch Register input bit 14 

SWR 15 288 A24-78 Switch Register input bit 15 

SWSA 080 A12-43 Switch Store in A 

SWSB 081 A12-37 Switch Store in B 

SWST 083 A12-36 Switch Store in T 

TO 087 A12-3 Time period 0 

Tl 088 A12-10 Time period 1 

T2 089 A12-9 Time period 2 

T3 090 A12-14 Time period 3 

T4 091 A12-19 Time period 4 

T5 092 A12-21 Time period 5 

T7 093 A12-44 Time period 7 

TIM 086 A12-76 Time period 1 to Memory 

T3IO 101 A12-31 Time period 3 to I/O 

TIT2 096 A12-66 Time periods 1 and 2 

T3T4 097 A12-54 Time periods 3 and 4 

T4T5 098 A12-53 Time periods 4 and 5 

T6T7 099 A12-33 Time periods 6 and 7 

T7S 100 A12-29 Time period 7, Strobed 

TS 094 A12-68 Time Strobe 

TAN 2 144 A10-54 T Bus bits 4-7 ANDED 
TAN 3 168 A14-5 T Bus bits 8-11 ANDED 

TAN 4 187 A8-54 T Bus bits 12-15 ANDED 
TAN 1 118 All-54 T Bus bits 0-3 ANDED 

TBO 127 All-62 T Bus bit 0 (negative-true) 
A15-49 

TB1 128 All-61 T Bus bit 1 (negative-true) 
A15-50 

TB2 129 All-64 T Bus bit 2 (negative-true) 
A15-51 

TB3 130 All-63 T Bus bit 3 (negative-true) 
A15-36 

TB4 153 A10-62 T Bus bit 4 (negative-true) 
A15-52 

TB5 154 A10-61 T Bus bit 5 (negative-true) 
A15-54 

TB12 317 A8-62 T Bus bit 12 (negative-true) 

TB13 318 A8-61 T Bus bit 13 (negative-true) 

TB14 319 A8-64 T Bus bit 14 (negative-true) 
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Section VI Model 2114B 

Table 6-1. Signal Index (Cant) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

"Tl3f5" 196 A8-63 T Bus bit 15 (negative-true) 

TRO 119 Al1-15 T Register bit 0 

TR1 120 All-36 T Register bit 1 

TR2 121 All-25 T Register bit 2 

TR3 122 All-30 T Register bit 3 

TR4 145 A10-15 T Register bit 4 

TR5 146 A10-36 T Register bit 5 

TR6 147 A10-25 T Register bit 6 

TR7 148 A10-30 T Register bit 7 

TR8 169 A9-15 T Register bit 8 

TR9 170 A9-36 T Register bit 9 

TR10 171 A9-25 T Register bit 10 

TRll 172 A9-30 T Register bit 11 

TR12 188 A8-15 T Register bit 12 

TR13 189 A8-36 T Register bit 13 

TR14 190 A8-25 T Register bit 14 

TR15 191 A8-30 T Register bit 15 

TRO 123 Al1-14 T Register bit 0 (negative-true) 

TR1 124 All-16 T Register bit 1 (negative-true) 

TR2 125 Al1-24 T Register bit 2 (negative-true) 

TR3 126 All-26 T Register bit 3 (negative-true) 

TR4 149 AlO-14 T Register bit 4 (negative-true) 

TR5 150 A10-16 T Register bit 5 (negative-true) 

TR6 151 A10-24 T Register bit 6 (negative-true) 

TR7 152 A10-26 T Register bit 7 (negative-true) 

TR8 173 A9-14 T Register bit 8 (negative-true) 

TR9 174 A9-16 T Register bit 9 (negative-true) 

TRlO 175 A9-24 T Register bit 10 (negative-true) 

TRl1 176 A9-26 T Register bit 11 (negative-true) 

TR12 192 A8-14 T Register bit 12 (negative-true) 

TR13 193 A8-16 T Register bit 13 (negative-true) 

TRl4 194 A8-24 T Register bit 14 (negative-true) 

TR15 195 A8-26 T Register bit 15 (negative-true) 

TR16 219 A5-52 Parity output (negative-true) 

TRD 0 *** All-13 T Register Display, bit 0 

TRD 1 *** All-P T Register Display, bit 1 
TRD 2 *** Al1-14 T Register Display, bit 2 

TRD 3 *** A11-R T Register Display, bit 3 

TRD4 *** A10-13 T Register Display, bit 4 

TRD 5 *** AlO-P T Register Display, bit 5 
TRD 6 *** A10-14 T Register Display, bit 6 
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Model 2114B Section VI 

Table 6-1 Signal Index (Cont) 

SIGNAL REF. 
MNEMONIC NO. SOURCE DEFINITION 

TRD 7 *** A10-R T Register Display, bit 7 

TRD 8 *** A9-13 T Register Display, bit 8 

TRD 9 *** A9-P T Register Display, bit 9 

TRD 10 *** A9-14 T Register Display, bit 10 

TRD 11 *** A9-R T Register Display, bit 11 

TRD 12 *** A8-13 T Register Display, bit 12 

TRD 13 *** A8-P T Register Display, bit 13 

TRD 14 *** A8-14 T Register Display, bit 14 

TRD 15 *** A8-R T Register Display, bit 15 

XDSCY 527 Power Supply External Driver Switch Control 

XINT * A15-C External Interrupt (negative-true) 

XMRO 512 A16-19 External Memory Register Bit 0 

XMR1 513 A16-18 External Memory Register Bit 1 

XMR2 514 A16-11 External Memory Register Bit 2 

XMR3 515 A16-26 External Memory Register Bit 3 

XMR4 516 A16-28 External Memory Register Bit 4 

XMR5 517 A16-27 External Memory Register Bit 5 

XMR6 518 A16-29 External Memory Register Bit 6 

XMR7 519 A16-30 External Memory Register Bit 7 

XMR8 520 A16-31 External Memory Register Bit 8 

XMR9 521 A16 -36 External Memory Register Bit 9 

XMR10 522 A16-36 External Memory Register Bit 10 

XMR11 523 A16-32 External Memory Register Bit 11 

XMR12 524 A16-59 External Memory Register Bit 12 

XPH4 310 A12-13 External Phase 4 (negative-true) 

XRTS 525 A16-84 External Read T into S Bus (negative-true) 

YN7 293 Al-58 XX7XX 

Y7N 294 Al-50 X7XXX 

-2V 336 Power Supply Supply Voltage 
-12V 003 Power Supply Supply Voltage 
-12V 345 Power Supply Supply Voltage 
-12V 346 Power Supply Supply Voltage 
+5V 335 Power Supply Supply Voltage 
+5V 341 Power Supply Supply Voltage 
+5V 342 Power Supply Supply Voltage 
+12V 002 Power Supply Supply Voltage 
+12V 343 Power Supply Supply Voltage 
+12V 344 Power Supply Supply Voltage 
+20V 001 Power Supply Supply Voltage 
+30V 004 Power Supply Supply Voltage 
+30V 289 Power Supply Supply Voltage 
+30V 290 Power Supply Supply Voltage 
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Section VI 

NOTES: 

1. SLOT A4 IS RESERVED FOR AN ADDITIONAL INHIBIT DRIVER 
CARD WHEN THE 8K MEMORY OPTION IS INSTALLED. 

2. SLOT A5 IS RESERVED FOR THE OPTIONAL PARITY ERROR CARD. 
3. THE EMPTY SLOT A7 IS FILLED WITH AN ADDITIONAL 

SENSE AMPLIFIER CARD WHEN THE SK MEMORY OPTION 
IS INSTALLED. 

4. THE 4K MEMORY STACK IS REPLACED BY AN 8K STACK 
WHEN THE 8K MEMORY OPTION IS INSTALLED. 

5. THE 48 PIN CONNECTOR ON THE I/O CONTROL CARD IS USED 
WITH THE I/O EXTENDER OR MULTIPLEX OPTIONS. 

6. SLOT A16 IS RESERVED FOR THE DIRECT MEMORY ACCESS 
OPTION. SLOTS A17 THROUGH A23 ARE RESERVED FOR 
I/O OPTION INTERFACE CARDS. 
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Model 2114B Section VI 

Table 6-2. Backplane Wiring List 

MEMORY LOGIC INPUT/OUTPUT 
0 - u 15 ~ ~ 

!!~ u U 0: W 
0: 0: ;::- ~,... ~~ 

0 0 z 
o:~ 0 - W W ~:§ W"," .... ;::0: 0: 

~ 0: .... 0: .... 0: u: u: "'= ", .. ~~ 
U w 

~ >-0: ~Q .... Wu 
§~ §~ too ~::::i ~::; :u :u :'" :'" .... '" '" ~ ... 0 > > .... Zw 0: 0 C Z g; g;~ ~~ ~~ 

0:0: z~ z~ !:;c:; !::t; !::(; !::c:; ~ffi ~~ 
~c:; 

'" g g § g g ~ fffi w'" w'" 0:0 0:0 0:0 0:0 ~g g 0 0 
~C ~C c~ c~ c~ c~ ...... " '" 

REF SIGNAL SOURCE Al A2 A3 A4 A5 A6 A7 AS A9 AI0 All A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 
001 +20V PS 43~4 431.t 431.t4 43~4 

002 +12V PS 4344 43~4 431.t4 - BUS BAR i-:-.. 4344 
003 -12V PS 6940 6~0 694c - BUS BAR 6940 

004 +30V PS 36 36 
005 CSR A14 79 79 79 79 50 

006 STF 19 15 9 9 9 
007 SLM 175~7 74/77 74/17 174~5 75 75 75 

008 SRM 76 7642 7642 7642 78 

009 SLO 77 69 

010 SFC 21 5 5 5 
011 STC 25 22 22 22 
012 SFS 27 25 25 25 
013 CLF 32 17 7 7 7 

014 CLC 23 21 21 21 

015 AAF 55 56 14 14 

016 BAF 56 55 11 4 

017 LRS 72 72 

018 ISR 21 21 21 21 73 
019 IOI 64 43 43 43 43 77 66 24 24 

020 100 13 20 20 

021 SL14 74 71 

022 CO 78 57 

023 RL4 73 73 73 73 80 

024 HIN 71 64 

025 SSR 22 22 2:t 22 42 

l°is8 10/20 10/20 2068 16 026 MOR 38 38 

027 lOCO A14 84 84 84 84 19 70 

028 ADD A13 17 76 

029 ADF 58 58 58 58 25 

030 ASG 4 28 

031 ANF 65 65 65 65 23 

032 CMF 55 55 55 55 22 

033 CPA 36 31 

034 EOF 60 60 60 60 24 

035 IR15 12 69 

036 ISZ 28 23 61 32 

037 10F 56 56 56 56 21 

038 lOG 57 52 56 69 

039 JMP 4 84 

040 JSB 32 7 

041 OPO B 53 

042 RBO 51 20 

043 RBRB 7 7 7 7 71 

044 RMSB 34 34 34 34 62 

045 RPRB A13 29 29 29 29 65 

046 RTSB A3 34 32 32 32 32 

047 RSM6-9 A13 12 19 32 26 

048 RSMI0-15 19~2 19 35 

049 RARB 5 5 5 5 72 

050 STBB 6 6 6 6 74 

051 STBT 3 3 3 3 26 

052 SRG 59 63 

053 STBA 4 4 4 4 73 

054 STR 46 64 

055 STMO-5 11 11/18 58 

056 STM6-9 A13 11 18 63 16 

02114-9014-C 
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Section VI Model 2114B 

Table 6-2. Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT/OUTPUT 
- z ~ 

~~ 
U U U " " " 

w 

" " ~:: ~,... 

~~ " i=" " 
z 

" -
~~ 

.... 

~ 
::: " .... " .... " >" ;;: ;;: ~~ ~~ ",;;l U w .... ~" ~ §~ §~ =" ~:; ~::; Zw "" .... u .. :!! :! ~ " z !::c:; !::t; !:Ci c 

~ ~~ ~~ "" z~ z~ -'" !~ t:;~ :IE g g g ~ :;~ w" w" "" "" "" ",,, ~~ g g g " g ~ .. ~ .. .. ~ .. ~ .. ~ .. ~ ....'" "'" .. 
REF SIG:-iAL SOCRCE AI A2 A3 A4 A5 A6 A7 A8 A9 AID All A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 
057 Sn1l0-15 A13 11'18 18 66 

058 STPO-9 9 9 28 9 28 68 
059 STPI0-15 + 9'28 28 67 

060 SBO A13 35 19 

061 ~IIL A12 56 56 61 

062 SCO -e-t--- 24 28 
063 SPARE 59 59 

064 ~ITE 49 81 

065 EIR 83 44 

066 ~IWL 54 80 

067 DIF 22 34 46 46 46 
068 ~IWT 12 12 73 

069 MRT 18 18 82 

070 ~IST 41 41 84 

071 ~IIT 30 30 54 54 77 
072 MRTO 22 22 75 

073 PHI 16 56 15 

074 PH2 15 77 

D75 PH3 30 26 5 37 

076 PH4 22 50 34 81 

077 P123 11 26 

078 POPI0 45 42 17 17 
079 RF2 64 75 

080 SWSA 43 57 

081 SWSB 37 80 

082 SSP~I 74 75 

083 SWST 36 15 69 

084 SAL 8 8 8 8 35 

085 SE~ 51 13 81 

086 TIM 46 76 

087 TO 3 54 18 19 

088 TI 10 9 18 

089 T2 9 10 84 

090 T3 51 14 29 65 

091 T4 19 37 34 

092 T5 21 6 58 

093 T7 44 31 79 60 

094 TS 68 78 36 20 

095 RUN 63 50 50 

096 TIT2 66 3 

097 T3T4 54 38 49 78 

098 T4T5 53 42 51 80 

099 T6T7 33 41 83 

100 T7S 29 76 

101 T310 31 11 11 11 

102 FETCH 20 25 

103 INDIRECT 18 28 

104 EXECUTE A12 17 27 

105 C4 All 78 80 

106 lOBO 7 50 35 26/a5 26is5 

107 lOBI 5 46 38 29/a8 29/a8 

108 IOB2 9 42 41 30~1 30ZU 

109 1083 8 44 45 45ie4 4%4 

110 MRO 60 45 12 

111 MRl 64 37 

112 MR2 All 38 41 
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Model 2114B Section VI 

Table 6-2. Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT/OUTPUT .. - U i!!i ~ 
~ 

~~ U U .. .. w 

~ ~ ,...- ;::-

~~ ~6 
.. ;:: .. .. z 

a:~ - ,... : .. ,... .. ,... .. :E~ ~~ ~ffi 
U w !< > .. "' .. ,... 

> 
Wu ~~ ~~ !:: .. ~:; ~:; :z:u :z:u .... ,...u ~ ~ ~ M N i!!i >,... .... z~ z~ !::t:; !::c; !::t; !::Ci !ffi ~~ 

~(; ;;i a; a:~ ~~ ~f§ ~ffi w" w" .... .... .... .... ~~ g g g g g g g g ::: Q .. ~ ~" ~" ,,~ ,,~ ,,~ ,,~ ,...'" .. 
REF SIGNAL SOURCE Al A2 A3 A4 A5 A6 A7 A8 A9 AlO All A12 A13 A14 A15 A16 A17 A18 A19 A20 A2l A22 A23 A24 

113 MR3 All 84 49 

114 RBO 71 69 53 55 

115 RBI 67 59 

116 RB2 68 57 

117 RB3 66 70 

118 TANI 54 22 

119 TRO 41 15 60 57 

120 TRl 38 36 66 58 

121 TR2 35 25 16 59 55 

122 TR3 37 30 53 77 

123 TRO 6 6 14 

124 TRl 4 4 16 10 

125 TR2 14 14 24 44 

126 ~ All 8 8 26 6 

127 TIill All/AI 5 62 82 49 

128 TID All/A15 61 50 

129 TB2 All/AI5 64 51 

130 TB3 All/AI 5 63 36 

131 ca AI0 78 80 

132 10B4 81 50 42 42~7 42/'17 

133 IOB5 82 46 51 51100 51100 
134 lOBS 84 42 53 53101 5%1 

135 IOB7 83 44 52 521a4 52104 
136 MR4 82 45 

137 MR5 78 37 

138 MR6 60 41 

139 MR7 64 49 

140 RB4 69 53 71 

141 RB5 67 59 

142 RB6 68 57 

143 RB7 66 70 

144 TAN2 54 11 

145 TR4 25 15 46 54 78 

146 TR5 24 36 52 75 

147 TR6 26 25 

148 TR7 23 30 70 

149 TR4 22 22 14 7 

150 TR5 12 12 16 9 

151 TR6 28 28 24 82 43 

152 TR7 AI0 20 20 26 45 

153 TB4 AlO/All 62 52 

154 TB5 AI0/All 61 54 

155 CI2 A9 78 80 

156 IOB8 75 50 54 27/54 271;4 

157 10B9 76 46 56 31/56 28/56 

158 IOBI0 73 42 5S 31/sS' 31/58 

159 10Bll 74 44 55 5%0 551;0 

160 MRS 38 45 

161 MR9 S4 37 

162 MRIO 82 41 

163 MRll 78 49 

164 RB8 69 53 71 

165 RB9 67 59 

166 RBI0 6S 57 

167 RBll 66 70 

168 TAN3 5 
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Section VI Model 2114B 

Table 6·2. Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT /OUTPUT 
- !:!~ u u u '" " ~ w 

'" '" i=_ 

~~ ~P1 0 " ~ " _'" - w ~~ wo:- .... i=", .... ~ 
'" "'''' .... '" .... '" >a: u: ,,- ~~ "co "';:!! 

U w 

~ "0 

~ 
w wu 

§~ §~ t::co ~::::i ~:::i ",u "'u "w a: o .... u 
~ ~ :! ~ :: > > .... a:'" ,,~ 2~ !::c:; !::c:; !::t; !::c:; !~ !;;u ~c:; " 0:- :: 

iji a:~ ~n~ ~~ fffi w" w" a: co a:o a:o .",' "w ~~ g " 0 g g g 0 0 g o~ ~" ~" ,,~ ,,~ ,,~ ,,~ .... '" _co " 
IlEF SIGNAL SOUIlCE Al A2 A3 A4 AS A6 A7 A8 A9 AIO All AI2 AI3 AI4 AI5 AI6 AI7 AI8 AI9 A20 A21 A22 A23 A24 

169 TIl8 17 IS 79 46 

170 TR9 15 36 18 29 

171 TRIO 16 25 34 

172 TRll 18 30 33 33 

173 TR8 30 30 14 83 68 

174 TR9 60 60 16 70 
-

175 TRIO 58 58 24 

176 TRll A9 68 68 26 30 

177 CI6 A8 80 35 

178 IOBI2 34 50 57 57158 57/58 

179 IOBI3 46 61 6149 6149 

180 IOBl4 42 65 65is2 65ia2 

181 10BI5 33 44 74 74is3 74ia3 

182 MRI2 25 45 

183 RBl2 53 71 69 

184 RBl3 59 67 

185 RBl4 57 68 

186 RBI5 70 66 45 

187 TAN4 54 20 

188 TRl2 10 15 55 

189 TRl3 4 36 49 

190 TRI4 6 25 43 

191 TR15 3 30 5 30 

192 TRI2 66 66 14 

193 TRI3 76 76 16 

194 TR14 74 74 24 

195 TRI5 82 82 26 7 81 

196 TBl5 63 24 

197 SBl5 AS 31 3 

198 STO A6/A7 4 4 13 

199 STI 8 8 17 

200 ST2 12 12 23 

201 ST3 16 16 27 

202 ST4 20 20 13 

203 ST5 24 24 17 

204 ST6 28 28 23 

205 ST7 32 32 27 

206 ST8 36 36 13 

207 ST9 52 52 17 

208 STIO 56 56 23 

209 STll 60 60 27 

210 STI2 64 64 13 

211 ST13 68 68 17 

212 ST14 72 72 23 

213 STI5 76 76 27 

214 STI6 A6/A7 60 80 80 

215 MMD2 A4 10 23 

216 MPT A4 50 70 

217 MI2 A2 14 52 42 50 

218 PEH AS 62. 27 83 

219 TR16 A5 80 80 52 

220 SCLO A15 61 75 16 

221 SCLI 64 76 16 34 

222 SCL2 63 16 16 34 

223 SCL3 59 71 16 34 

224 SCU A15 62 50 16 34 
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Model 2114B Section VI 

Table 6-2_ Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT/OUTPUT 
Q - U Z ~ 

:!~ U U '" .. .. w 

~ '" .... - i=-

i~ ~~ 
.. i=", '" 

z 

ffi ffi 
.. - w WN 

~~ 
.... 

~ 
;;: 

.... '" .... '" u: ~~ ",;:l U w >a: => .. .... 
:> :> ~~ ~~ !:: .. ~::::i ~:; Zw "'0 ....u ~ q i5 g; g; ~H~ ~~ 

a: a: z~ z~ !::(; !::r:; !::c::; ~ffi .... u ~c:; .. < g g g g g g ~ffi w" w" "''' "''' "''' "''' ~~ a;g " g ::: ~< ~< <~ <~ <~ <~ .... '" .. 
REF SIGNAL SOURCE Al A2 A3 A4 A5 A6 A7 A8 A9 AIO All Al2 Al3 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 
225 SCL5 A15 66 67 49 16 34 

226 SCL6 65 34 16 34 

227 SCL7 68 34 

228 SCMO 59 81 14 

229 SCM1 80 37 14fs7 14~7 
230 SCM2 A15 72 

231 SIR A12 53 25 32 I 32 32 

232 IAK A15 20 10 10 

233 lEN A15 8 8 

234 CRS A15 13 13 
235 IRQ1 A22/A23 31 6 33 

236 IRQ2 A21/ A22 29 6 33 

237 IRQ3 A20/A21 41 6 33 
238 IRQ4 A19/A20 42 6 33 

239 IRQ5 A18/A19 29 37 6 33 

240 IRQ6 A17/ A18 45 6 6 33 

241 IRQ7 A17 38 33 

242 FLGl A17-A23 4 4~9 4~9 
243 FLG2 Not Used 35 

244 PRH10 A15 74 23 

245 PRHll/PRLlO A23 23 3 

246 PRH12/PRLll A22 \ 23 3 

247 PRH13/PRLl2 A21 23 3 

248 PRH14/PRLl3 A20 23 3 

249 PRH15/PRLl4 A19 23 3 

250 PRH16/PRLl5 A18 23 3 

251 PRH17/PRLl6 A17 3 

252 SKF A15-A23 38 12 12 

253 SPARE 68 68 

254 INT A15 6 33 

255 PRL4 A15 63 24 72 

256 RSP A15 30 6 

2ii7 PON A15 46 46 38 3 66 66 

258 PRL5 A5 58 73 23 

259 DML A24 60 84 

260 LAL 62 79 

261 LNS 45 7 

262 SCL 57 83 

263 LML 59 82 

264 HLL 28 8 80 

265 RNL I 41 76 

266 PRS 49 23 77 

267 LDL 52 73 

268 MON A24 79 5 

269 PEl A5 61 29 

270 SIN A24 60 9 

271 LES 67 11 

272 CLR 41 81 

273 SWRO 33 46 

274 SWR1 82 33 

275 SWR2 52 34 

276 SWR3 83 45 

277 SWR4 33 48 

278 SWR5 82 31 

279 SWR6 52 36 

280 SWR7 83 47 
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Section VI Model 2114B 

Table 6·2. Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT/OUTPUT 
co - ~ ~ ~ 

~~ ... ... ... '" w 

~ 
;::-

!~ ~6 
c ~ z -> _x co - ffi .... - .... ;::", 

It WN ~; .. : ... w 

~ "': "': .... '" .... '" >", .. ~~ "'co .... w ... w ... 
!!~ §~ :co ~::; ~:::; : ... " ... Zw "'co ....~ ... ~ ... M N co 

~ 
> .... ~!:: "'''' z~ z~ !::t; !::c:; !::(; !::c:; iffi 1;;'" ~'" c ii:SE :;~ ~~ ~~ ~ffi w'" w'" "'c "'c "'c "'co :;~ ;;;c §: '" g g g g ~ g g il: c~ ~c ~c c~ .. ~ ,,~ c~ ...... ~~ co 

REF SIGNAL SOURCE Al A2 A3 A4 A5 A6 A7 A8 A9 AIO All AI2 AI3 A!4 AI5 AI6 AI7 AI8 AI9 A20 A21 A22 A23 A24 
281 SWR8 A24 33 32 

282 SWR9 I 82 35 
283 SWRIO 52 50 
284 SWRll 83 26 
285 SWRI2 33 37 
286 SWRI3 82 49 
287 SWRI4 52 51 
288 SWRI5 A24 83 78 

289 +30V PS 211e7 

290 +JOV PS 1«'68 

291 OVF AI4 8 23 
292 EXTEND AI4 62 30 
293 YN7 Al 58 69 

294 Y7N Al 50 72 

295 MO" A2 16 14 

296 MI A2 26 13 

297 M2 A2 20 12 

298 M3 A2 70 11 

299 M4 A2 72 79 

300 M5 A2 66 80 

301 M6 Al 16 77 

302 M7 Al 26 78 

303 M8 Al 20 71 

304 M9 Al 70 72 

305 MIO Al 72 67 

306 Mil Al 66 68 

307 PINT A5 7446 50 70 

308 EPH Not Used 

309 IIR Not Used 

310 XPH4 AI2 13 77 

311 RSMO-5 All 12~0 12/19 

312 HIS AI6 79 82 

313 PH5 AI6 32 32 58 76 83 

314 lOS AI4 61 

315 ISG AI2 50 73 

316 EXT External 65 

317 TBI2 A8 62 

318 TBI3 A8 61 

319 TBl4 A8 64 

320 DSCY A2 10 I 

321 SCM3 AI5 84 

322 PWF PS 27 

323 FLGO AI6 30 4 

324 FLG3 Not Used 53 

325 SRQIO A17-A23 66 19 

326 SRQll 64 19 

327 SRQI2 44 19 

328 SRQI3 68 19 

329 SRQ!4 63 19 

330 SRQI5 67 19 

331 SRQI6 A17-A23 43 19 

332 SRQI7 Not Used 

333 PH5 A2 75 21 

334 PRL6 A16 71 3 

335 +5V PS 39~0 BUS BA.1' 
39~0 

336 -2V PS 47~8 BUS BA 47~8 

6·26 



Model 2114B Section VI 

Table 6-2. Backplane Wiring List (Continued) 

MEMORY LOGIC INPUT/OUTPUT 
0 - .., z ~ 

~ 

~~ 
.., .., 

~ .. .. ~ 

ffi ~ ~~ i=- ~~ ~~ i=", '" 
z 

a:~ 
_)( 0 

~: 
.... .... :: a:", .... a: .... a: >", u: i!~ "';:! 

..,~ 
Z "' .. .... ~.., w.., 

!!~ !!~ !:: .. ~~ ~:::::i "'.., "'.., Zw "' .. .... .., fl ~ .. N 0 Z :::!:: ~!:: "'''' z~ z~ !::t; !::s !::i;; !::t; !ffi 1;;'" ~;:; 

~ 6 .. 
"'''' "'''' ~~ ~~ fffi w" w" "' .. "''' "''' "' .. z"' "' .. .. g g 6 g g g [E Q~ Q~ ~'" ~'" "'~ "'~ "'~ .. ~ ..... _Q "'~ '" '" '" 

REF SIGNAL SOURCE A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12 A13 A14 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 

337 GND PS 1/2 BUS BAr 1~ 

338 GND PS 851a6 BUS BAr 8%6 

21a6 2/42 
339 GND PS 2 86 

340 GND PS 11a5 86 1/41 
85 

341 +5V PS 39 39 

342 +5V PS 39 40 

343 +12V PS 43 43 43 

344 +12V PS 44 44 44 

345 -12V PS 69 69 69 

346 -12V PS 70 70 70 

347 LAMP COM PS 17/71 
R5 

348 LAMP COM PS 1B172 
Rn 

349 EFF Not Used 

350 IFF Not Used 

351 MCJ A1 174-76 

352 GND PS 2~4 

501 RTS A13 32 27 

502 P1235 A12 78 51 

503 M12 A2 8 52 50 

512 XMRO A16 68 19 

513 XMRI 81 18 

514 XMR2 79 11 

515 XMR3 56 26 

516 XMR4 80 28 

517 XMR5 54 27 

518 XMR6 68 29 

519 XMR7 81 30 

520 XMR8 79 31 

521 XMR9 56 36 

522 XMRI0 80 33 

523 XMRll 54 32 

524 XMR12 17 59 

525 XRTS 
, 

36 84 

526 EDT A16 62 62 

527 XDSCY GND 62 85 

529 IOGIO A13 12 15 15 

530 XMMDO A4 62 15 
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Figure 6;-2. Top View of Computer Showing Assembly Locations 

... -------

-, 
................ 

NOTES: 

2114B 

A300 
CAPACITOR 
BOARD 
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SUPPL Y) 
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(P/O POWER 
SUPPL Y) 

REGULATOR 
ADJUSTMENT 

1. ASTERISK (*) DENOTES 
OPTIONAL ITEM 

2. REFER TO VOLUME THREE 



Table 6-1. Logic Equations 

AAF ::: 'AAf!t 

AAF FLIP FLOP 
D A T A ::: Mo~t:m1T 

CLOCK ::: P123*TO*TS 

A REGISTER 

ARO FF 

DATA 

CLOCK 

ARl FF 

DATA 
CLOCK 

AR2 FF 
DATA 
CLOCK 

AR3 FF 
DATA 
CLOCK 

AR4 FF 
DATA 

CLOCK 

AR5 FF 

DATA 

CLOCK 

AR6 FF 

DATA 

CLOCK 

AR7 fF 
DATA 

CLOCK 

ARB FF 
DATA 
CLOCK 

AR9 FF 
DATA 

CLOCK 

ARlO Ff 

DATA 

CLOCK 

::: "rtrcr 
.- STBA 

::: TI~T 

::; STBA 

::: ig~ 
::: STBA 

::: TSJ 
::: SrBA 

::: 1'9''4 

::: STBA 

::: "f'S; 
::: STBA 

::: TS'b 

::: STBA 

::: rS7 
::: STBA 

::: iS1:r 
= STBA 

:::T~ 

::: STBA 

::: TBTU' 

::: STBA 
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ARll ff 
DATA = nrrr 
CLeCK = STBA 
AR12 ff 
DATA = i~ 
CLOCK = STBA 
AR13 ff 
DATA = '1tJ'n 
CLeCK = STBA 

ARl4 ff 
DATA = iST4 
CLOCK = STBA 

ARl5 ff 

DATA = jgT5 

CLOCK = STBA 

ADD = EIR*IR14*~*~ 
ADf = ADD*PH3*T34 
ADf = ASG*T45 
ADf = ISZ*PH3*T34 
ADf = JSB*PH3*Tl2 
ADf = Pl23*T67 
ADf = PH4*T34 

ANA = ~*TRT1*IRl2*T~ 
ANf = ANA*PH3*T34 
ASG = OPO*l1IT5*IRIO 

A REGISTER 

BRO ff 
DATA = TmT 
CLOCK = STBB 

BRI ff 
DATA = TST 
CLOCK = STBB 
BR2 ff 
DATA = ~ 
CLOCK = STBB 
BR3 ff 

DATA = Ttrl 
CLOCK = STB8 
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BR4 FF 
DATA = rs-z; 
CLOCK = STBB 

BR5 FF 
DATA = TS5 
CLOCK = STBB 
BR6 FF 

DATA = TBl) 

CLOCK = STBR 

BR7 FF 

DATA = TB7 
CLOCK = ST8R 

BR8 FF 
DATA = 11m 
CLOCK = STBB 

BRY FF 

DATA = Ttfl1 

CLOCK = STB8 

BRlO FF 
DATA = Ten 
CLOCK = STBR 

BRll FF 
DATA = TtITT 
CLOCK = ST8B 

BRl2 FF 
DATA = ~ 
CLOCK = STBB 

BR13 FF 
DATA = mn 
CLOCK = STBB 

BR14 Ff 

DATA = mI4 
CLOCK = STBB 

BR15 Ff 
DATA = ~ 
CLOCK = STBB 

6-29c 



BAF = B1W'F' 
BAF FF 
DATA = MOR*MRO 
CLOCK = P123*TO*TS 
DIRECT SET = T7 
COF FLIP FLOP 
DATA = ASG*SOR*Tl*TS*TRO 
DATA = ASG*T3*TRS*TRO*E 
DATA = ASG*T3*TRS*~*~ 
DATA = ASG*T4*TR4*TR3*TRO*RBlS*RBO 
DATA = ASG*T4*TR4*~*RBT5 
DATA = ASG*T4*TR3*~*~S1 
DATA = ASG*T4*TR4*TRj*TRO*RBlS 
DATA = ASG*T4*~*TR3*TRO*RBO 
DATA = ASG*SOR*TS*TRl*TRO 
DATA = ASG*~*TS*TRl*~ 
DATA = ASG*TS*TR5*fR4*TR3*rRl*TRO 
DATA = CPA*SOR*PH3*T4 
DATA = IOS*SFS*T4*OVF 
DATA = IOS*SFC*T4*<WF' 

DATA = ISZ*PH3*T4*C16 
DATA = SKF*T4 
DATA = SRG*T4*TR3*m:rtf 
CLOCK = TS 

DIRECT CLR = TO 
DIRECT SET = ClW 

CO = COF*T67 
Cl = R80*S80+R80*CO+SBO*CO 

C2 = RBl*SBl+RBl*Cl+SBl*CI 

C3 = RB2*SB2+RB2*C2+SB2*C2 

C4 = RB3*SB3+RB3*C3+SB3*C3 

C5 = RB4*SB4+RB4*C4+SB4*C4 

C6 = RBS*SB5+RBS*C5+SBS*CS 

C7 = RB6*SB6+RB6*C6+SB6*C6 

C8 = RB7*SB7+RB7*C7+SB7*C7 

C9 = RB8*SB8+RB8*C8+SB8*C8 

CIO = RB9*SB9+RB9*C9+SB9*C9 

CII = RBIO*SBIO+RBIO*CIO+SBIO*CIO 

C12 = RBII*SBll+RBll*Cll+SBll*Cll 

C13 = RB12*SB12+RB12*CI2+SB12*C12 
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Cl4 = RBI3*SBI3+RBI3*CI3+SBI3*C13 
CIS = RBI4*SB14+RB14*CI4+SB14*C14 

Cl6 = RBIS*SBlS+RBlS*CIS+SBIS*C15 

COX = PON*(MWT*Mr~+MRT*M12)*MRTT*~*MR9 
CIX = PON*(MWT*~~+MRT*MI2)*~*M~*MR9 
C2X = PON*(MWT*MT2+MRT*MI2)*~*MRIO*~~ 
C3X = PON*(MWT*RT~+MRT*MI2)*MRTT*MRIO*MR9 
C4X = PON*(MWT*~T~+MRT*M12)*MRll*MRTO*~9 
CSX = PON*(MWT*RT~+MRT*MI2)*MRll*M~~*MR9 
C6X = PON*(MWT*RT2+MRT*M12)*MRll*MRlO*~9 
C7X = PON* (MWT*MT2+MRT*M12) *MRIl*MRlO*MR9 
COY = PON*(MIT*RT2+MRTO*M12)*~*~*~ 
CIY = PON*(MIT*RT2+MRTO*M12)*~*~*MR3 
C2Y = PON* (MIT*MT2+MRTO*~1l2) *t=mS*MR4*~ 
C3Y = PON*(MIT*RT2+MRTO*MI2)*~*MR4*MR3 
C4Y = PON*(MIT*RT2+MRTO*M12)*MR5*~*~ 

C5Y = PON*(MIT*~TZ+MRTO*M12)*MR5*RR4*MR3 
C6Y = PON*(MIT*~r~+MRTO*MI2)*MR5*MR4*~~ 
C7Y = PON*(MIT*RT~+MRTO*MI2)*MRS*MR4*MR3 
CAO-X = PON*MRTO* (f.1T2"+t-1l 2) *~*~*M1rn 
CAl-X = PON*MRTO*(~+MI2)*~~*~*MRO 
CA2-X = PON*MRTO*(MTZ+MI2)*M~*MRl*R~ 
CA3-X = PON*MRTO*(RT2+M12)*M~*MRl*MRO 
CA4-X = PON*MRTO*(MT2+M12)*MR2*RRT*~ 
CAS-X = PON*MRTO*(RT2+MI2)*MR~Rl*MRO 
CA6-X = PON*MRTO*(~+MI2)*MR2*MRl*~ 
CA7-X = PON*MRTO*(RTZ+MI2)*MR2*MRl*MRO 
CAO-Y = PON*MRTO*(M~+M12)*~*RR5*~ 
CAI-Y = PON*MRTO*(RTZ+M12)*~*RR5*MR4 
CA2-Y = PON*MRTO*(~+M12)*~*MRS*~ 
CA3-Y = PON*MRTO*(RTZ+M12)*~*MRS*MR4 
CA4-Y = PON*MRTO*(MTZ+M12)*MR6*~*~ 
CAS-Y = PON*MRTO*(RT2+MI2)*MR6*~*MR4 
CA6-Y = PON*MRTO*(MTZ+MI2)*MR6*MRS*~ 
CA7-Y = PON*MRTO*(~+M12)*MR6*MRS*MR4 
cco-X = (MIT*M12+MRT*R~)*~2*MRT*~ 
CCI-X = (MIT*MI2+MRT*~)*~2*MRT*MRO 
CC2-X = (MIT*M12+MRT*M~)*~2*MRl*~ 
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CC3-X = (MIT*M12+MRT*RT2)*~*MRl*MRO 
CC4-X = (MIT*M12+MRT*RT2)*MR2*RRT*~ 
CCS-X = (MIT*M12+MRT*RT2)*MR2*~*MRO 
CC6-X = (MIT*M12+MRT*RT2)*MR2*MRl*~ 
CC7-X = (MIT*M12+MRT*M12)*MR2*MRl*MRO 
CCO-Y = (MIT*M12+MRT*RT2)*~*RR5*~ 
CCI-Y = (MIT*M12+MRT*RT2)*~*~*MR4 
CC2-Y = (MIT*M12+MRT*~)*MR~*MRS*~ 
CC3-Y = (MIT*M12+MRT*M12)*MR6*MRS*MR4 
CC4-Y = (MIT*M12+MRT*RT2)*MR6*~*~ 
CCS-Y = (MIT*M12+MRT*RT2)*MR6*~*MR4 
CC6-Y = (MIT*M12+MRT*RT2)*MR6*MRS*~ 
CC7-Y = (MIT*M12+MRT*RT2)*MR6*MRS*MR4 
CIO ff 
DATA = m+m1+TRQS'+~+mT 
CLOCK = RSM6-9 

CII ff 
DATA = TAT+m1+TRQ6+TRQ'3+~ 
CLOC,K = RSM6-9 
CI2 ff 
DATA = TA2+TRQ7+TRQb+~+T~+~QER tATr-~ 
CLOCK = RSM6-9 
CI3 ff 
DATA = m+n:crr 

CLOCK = RSM6-9 
CI4 ff 
DATA = TA4+~ 
CLOCK = RSM6-9 

CIS ff 
DATA = lAS+~ 
CLOCK = RSM6-9 

CLC = T4*TRll*TR8*TR7*TR6 
CLf = T4*TR9 
Cff fLIP fLOP 

DATA = ~ 
CLOCK = CP+EXT 

CMf = ASG*T3*TR9 
CMf = PH4*T12 
CMf = PH4*TS 
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CPA = EIR*IR14*TRTl*IR12 
CRS = CLC*SCMO*SCLO 
m = ~*m'l"'fnoiI6s 

DMLF FLIP FLOP 
DATA = DML 
CLOCK = ntz 

E FF 
J 

J 

J 

J 

J 

J 

J 

K 

K 

K 

K 

K 

K 

K 

CLOCK 

EIR 
EIR 
ENF 

EOF 
EOF 
EOF 
EOF 
EOF 
EOF 
EOF 
ESR 
EXECUTE 
EXTEND 

FETCH 
m 

= ADD*PH3*T4*C16 
= ASG*T3*TR7 
= ASG*T5*TR2*C16 
= SRG*T3*TR8*TR7*TRO*RB15 
= SRG*T3*TR8*TR7*TR6*RBO 
= SRG*TS*TR2*TRl*TRO*RBO 
= SRG*T5*TR2*TRl*TRn*RBlS 
= ASG*T3*TR7*TRO 
= ASG*T3*T'R7*TR6 
= SR6*T3*TR8*TR7*TRO*Ra15 
= SRG*T3*TR8*TR1*TR6*~ 
= SRG*T4*TRS 
= SRG*T5*TR2*TRl*~*~ 
= SRG*T5*TR2*TRT*TRO*~ 
= TS 

= ~*l"R'S 
= ~*orcr*DRrr 
= T2 

= ASG*T3*~ 
= EIR*CPA*PH3*T34 
= EIR*JSB*PH3*T34 
= EIR*XOA*PH3*T34 
= LOD*PH3*T34 
= STR*SEO*PH3*T2 
= P123*Tl 
= IEN*~*INTERRUPT CONTROL 
= PH3 FF 
= E*DELAY 

= PRT F'F' 
= IOG*'TTm*TR7*mr; 
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IAK = T~~RUPT-tu~T~r*PHl*Tl 
100 = MIL*MIT*(RT2+MR12)*~ 
101 = MIL*MIT*(M~+MR12)*l~ 
102 = MIL*MIT*(MT~+MR12)*~ 
103 = MIL*MIT*(MT2+MR12)*T~ 
104 = MIL*MIT*(MT~+MR12)*T~ 
105 = MIL*MIT*(MT2+MR12)*T~ 
106 = MIL*MIT*(MT2+MRI2)*T~ 
101 = MIL*MIT*(MT2+MRI2)*~ 
108 = MIL*MIT*(MT2+MRI2)*T~ 
109 = MIL*MIT*(M~+MR12)*i~ 
1010 = MIL*MIT*(RT2+MRI2)*TRln 

1011 = MIL*MIT*(M~+MRI2)*~T 
1012 = MIL*MIT*(MT2+MRI2)*iRl~ 
1013 = MIL*MIT*(RT2+MRI2)*T~~ 
1014 = MIL*MIT*(RT2+MR12)*TRl~ 
1015 = MIL*MIT*(Ml2+MR12)*TRiS 
1016 = MIL*MIT*(MI2+MR12)*lRT6 
INDIRECT = PH2 ff 

INSTRUCTION REGISTER 
IRI0 ff 

DATA = TRIO 
CLOCK = PH1*T2*TS 
DIRECT CLR = PRtin 
IRll ff 

DATA = TRII 
CLOCK = PHl*T2*TS 
DIRECT CLR = TSRPTT 
IRl2 ff 

DATA = TRl2 
CLOCK = PHl*T2*TS 
DIRECT CLR = l'Rl*TT 
IRl3 ff 

DATA = TR13 

CLOCK = PH1*T2*TS 
DIRECT CLR = PRliTl 
IRl4 ff 

DATA = TRl4 
CLOCK = PHl*T2*TS 
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DIRECT CLR = 'l'RrrrT 

IR15 ff 
DATA = TRIS 

CLOCK = PHl*T2*TS 
DIRECT CLR = ~TT 
INTERRUPT ENABLE ff 

SET = STf*SCMO*SCLO 

CLEAR = CLF*SCMO*SCLO 

INT = PINT+ESR*(fLGO+FLGl+FLG2+IRQ4+XINT+POWER FAIL IRQ) 

INTERRUPT CONTROL fF 
DATA = I 
CLOCK = ~m+TO*TS 
DIRECT CLR = STf+CLf+CLC+STC+CRS+PH4*T310 

lOA = EIR*TRT4*IRI3*IR12*TRTT 
lOBO = IOCO*(RBO+SBO) 

lOBI = IOCO*(RBI+SBl) 

IOB2 = IOCO*(RB2+SB2) 
IOB3 = IOCO*(RB3+SB3) 
IOB4 = IOCO*(RB4+SB4) 

IOB5 = 10CO*(RBS+SBS) 

IOB6 = IOCO*(RB6+SB6) 

IOB7 = IOCO*(RB7+SB7) 

IOB8 = IOCO*(RB8+SBS) 

IOB9 = IOCO*(RB9+SB9) 

IOBI0 = IOCO*(RBIO+S810) 

IOB11 = 10CO* (RBI I +5811) 

IOB12 = IOCO*(RB12+SB12) 

IOB13 = IOCO*(RB13+SB13) 

IOB14 = IOCO*(RB14+SB14) 

IOB1S = IOCO*(RBIS+S81S) 

lOCO = T4S*TR8*TR7*rnb 

10f = IOA*PH3*T34 

10f = IOG*T4S 

lOG = OPO*IR15*IRIO 

101 = IOG*SEO*T2 

101 = IOG*T4S*TR8*rn7 

100 = IOG*T34*TR8*TR7*TRb 

lOS = IOG*PI23*TR5*T~*~*~*T~*TRO 
ISR = 101*105 

ISR = 101*SEO 



ISZ 
JMP 
JSB 
LALF 
DATA 
CLOCK 

LDLF 
DATA 

CLOCK 

LMLF 
DATA 

CLOCK 
LOD 
LRS 
MIL 
LRS 
MIT 

MIT ff 
SET 
SET 
SET 
CLEAR 

MOR 

FLIP 

FLIP 

FLIP 

M REGISTER 
MRO fF 
DATA 
CLOCK 
DIRECT SET 

MRI Ff 
DATA 
CLOCK 
DIRECT SET 

MR2 fF 
DATA 
CLOCK 
DIRECT SET 

= EIR*TRT~*IR13*IR12*IRll 
= EIR*~4*IR13*~*IRll 

= EIR*~*TRTl*IR12*IRll 
FLOP 

= LAL 

=~ 

FLOP 

= LDL 

= 'Rr2' * CAL *t:Rt: 

FLIP 

= LML 

= ~ 

= EIR*IR14*IR13*IR12 

= SRG*TS*~*TRl*TRO 

= 1 

= SRG*T3*TRB*TR7*TR6 

= ISl*MTE*PH3*TS*DELAY 

= MTE*T3*TS*n! 
= MTE*l5'R'l*T3*TS 
= MTE*ISl*PH3*TS*TS 

= T6 

= Tmr 
= STMO-S 

= RSMO-5 

= nrr 
= STMO-5 

= RSMO-5 

= ~ 

= STMO-S 

= RSMO-S 
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MR3 FF 
DATA = TIn 
CLOCK = 5TMO-S 

DIRECT SET = RSMO-5 
MR4 FF 
DATA = T91; 

CLOCK = STMO-5 
DIRECT SET = R5MO-S 

MRS FF 

DATA = irr5 
CLOCK .- 5TMO-5 

DIRECT SET = RSMO-S 

MR6 FF 

DATA = nr;; 
CLOCK = 5T"16-9 

DIRECT 5ET = R5M6-9 

MR7 FF 

DATA = l'B7 
CLOCK = 5TM6-9 

DIRECT SET = RSM6-9 

MR8 Ff 
DATA = TIm 
CLOCK = 5TM6-9 

DIRECT SET = RSM6-9 

MR9 fF 

DATA = j{fq 

CLOCK = 5TM6-9 

DIRECT SET = RSM6-9 

MRIO ff 

DATA = -rnDf 
CLOCK = STMIO-IS 

DIRECT SET = RSMIO-15 

MRII Ff 
DATA = 'TeTT 
CLOCK = STMIO-15 

DIRECT SET = R5MIO-lS 
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MR12 ff 
DATA = TB'T2 
CLOCK = STMIO-IS 

DIRECT SET = RSMIO-15 

MR13 Ff 

DATA = Ten 
CLOCK = STMIO-IS 

DIRECT SET = RSMIO-15 

MR14 Ff 
DATA = TSTl+ 
MR15 ff 

DATA = T'Srs 
DIRECT SET = RSMIO-IS 

CLOCK = STMIO-IS 

CLOCK = snnO-iS 

DIRECT SET - RSMIO-IS 

MRDO = MRO 

MROI = MRI 

MRD2 = MR2 

MRD3 = MR3 

MRD4 = MR4 

MRD5 = MRS 
MRD6 = MR6 

MRD7 = MRl 
MRD8 = MR~ 
MRD9 = MR9 

MROIO = MRIO 

MRDII = MRll 
M~D12 = MR12 

MRO = MROft 
MRI = M'Rirr 
MR2 = r;mF"n" 

MRJ = M~rr 
MR4 = M~4Tt 
MRS = M~rt 
MR6 = r.m6rt 
MRl = MRrrf 
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MR8 = ~Rtrrr 
MR9 = m<9tr 
MRlu = R~I'O" FF 
MRll = ~TT-rr 

-----------
~ = (~H5*MRO+PH5*XMRO) 

MRT = (PR;*MRl+PH5*XMRl) 
-----------

MR2 = (PH'5* t-tq 2 + PH5*XMR2) 
-----------

~ = (PR;*M~3+PH5*XMRJ) 
----------

MR4 = (PH5*MR4+Ph5*XMR4) 
----------

;;;ms = (~R;*MR5+PH5*XMR5) 
-----------

Fmb = (PH5*MR6+PrlS*XMR6) 
-----------

mr7 = (~*MK7+PH5*XMR7) 
---------

MRS = (PH5*MR8.PH5*XMR8) 
---------

~ = (l'Ff!;*MR9+Ph5*XMR9) 
-----------

mrru = (~*MRIO+PH5*XMRIO) 
----------

rouT = (~*MRll+PH5*XMRll) 
~ = MMD*l5H5 

MRT ff 

SET = TO*TS*MTE 

CLEAR = T2*TS 

MRTO ff 

SET = MTE*TO 

CLEAR = T2*TS 
MS 

DATA 

CLOCK 

fLIP fLOP 

MST 

~ 

rgr 

MTE 

MTE 
MTE 

MTE 

= MRT*~*Srn*AAr*ITAr*(~~H1)*(J~~PH~)*Tl 
= TS 

= MS*<Tt*T2 

= JSS*PH3 

= STR*PH3 

= MON*P1235*ITS 

= MON*P1235*Cm:r 

= MON*P1235*R1"T 

= MONi~P1235*Y7N 
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MTE = MON';tP123S*m7 
MWL = MTE*AAf 

MWL = MTE*BAf 

MWL = MTE*ISG 

MWL = MTE*ISZ*PH3 

MWL = MTE*JS8*PH3 

MWL = MTE*SEO 

MWL = MTE':l-STR":l-pH3 

MWT ff 
SET = MTE'lI-!"5Z*T4 

SET = MTE*ISl*PH3*T6E. 

SET = MTE*f5'Fi1*T4 

CLEAR = T6 

OPO = EIR*PHl*T~T4*T~J*TK~ 

OVERfLOW fLIP fLOP 
DATA = ADO*PH3*T4*TB15*SBlS*S815*~ 
DATA = ADD*PH3*T4*TBT;*SBlS*RBlS 
DATA = ASG*TS*TR2*TBlS*SB15*RB15 
DATA = ASG*T5*TR2*TB15*~r;*RB15 
DATA = IOG*STf*P123*T~*T~*T~*T~*T~r*T~o 
CLOCK = TS 

DIRECT SET = OVff 

DIRECT CLR = IOG*CLf*P123*TS*TR;*lR4*TRJ*~*~*TRO 
OVf = OVff*DELAY 

OVf = IOG*STf*TS*SCMO*SCLl 
Qi1F' = IOG*CLf*SCMO*SCLl 

m = PWf"XPf 

PHI = Rf2*rn-rr*~R5 
PH2 = Rf2*PH2 ff*~ 
PH3 = Rf2*PH3 ff*P"R'5 

PH4 = Rf2*PH4 ff*~ 

PH4 = XPH4 

PI23 = PHI+PH2+PH3 
p1235 = PHI+PH2+PH3+PHS 

PHI fLIP flOP 

J = SET PH2 ff 

J = SET PH3 ff 

J = SET PH4 ff 

K = lOLf*STEPI*m~ 
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K = LPMF 

K = PH2*JMP~sti-PH~*lRI; 
K = PH3*~lPR4-rr 
K = PH4 
CLOCK = LN5~T7':I>TS 
DIRECT CLR = l'U~+PRSF 

PH2 FLIP FLOP 
J = PHl~5ri PH4 rt~OPO~TR15 

J = PH2*TR15 
K = SET PHI FF 
K = SET PH3 fF 
K = SET PH4 ff 
CLOCK = LNS*T7*TS 
DIRECT CLR = ~+RSF 

PH3 FLIP FLOP 

J 

J 

J 

J 

J 

J 

K 

= DMLF*STEPl*STEP2 
= LMLF*STEPl*STrP2 
= PHl*~~R4-rr*nPn*j~*TRI; 
= PHl*~iPR4-rr*npu*RSP*TRT5 
= PH2*~ET PR4-rr*j~*iRtS 
= PH2*~~R4-rr*RSP*TRTS 
= SET PHI fF 

K = SET PH4 fF 
CLOCK = LNS*T7*TS 
DIRECT CLR = ~+PRSF 
PH4 fLIP FLOP 
J = Rfl*INT*JM~*~g 
J = RFl*INT*RSP 
J 

K 

CLOCK 
DIRECT CLR 

PON 
POPIO 

P REGISTER 
PRO Ff 
OATA 
CLOCK 

= RFl*INT*T~P; 
= SET PHI FF 

= LNS*T7*rS 
= l'TI~+PRSF 
= PWf*XPF*OELAY 
= (~+PRSF) *T5 

= TmJ 
= STPO-9 
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PRl FF 
DATA ::: TfJT 

CLOCK :: STPO-9 

PR2 FF 

DATA ::: ~ 

CLOCK ::: STPO-9 

PR3 FF 

DATA ::: TB'1 

CLOCK ::: STPO-9 
PR4 FF 
DATA ::: TSt; 

CLOCK ::: STPO-9 

PR5 FF 

DATA ::: TS'5 
CLOCK :: STPO-9 
PR6 FF 

DATA ::: T86 
CLOCK ::: STPO-9 
PR1 Ff 

DATA ::: iS7 
CLOCK ::: STPO-9 

PR8 Ff 

DATA ::: TS~ 

CLOCK :: STPO-9 

PR9 FF 
DATA ::: TIft; 

CLOCK ::: STPO-9 

PRlO FF 
DATA ::: m11r 
CLOCK ::: STPlO-15 

PRII FF 

DATA ::: 'fBI! 
CLOCK ::: STPIO-15 

PR12 FF 
DATA ::: rnn 
CLOCK ::: STPIO-15 

PR13 FF 

DATA ::: TSn 
CLOCK ::: STPIO-15 
PR14 FF 

6-32d 



DATA :: TBTZ+ 

CLOCK :: STPIO-lS 

PRlt; FF 

DATL\ = rtrf15 
CLOCK = STPIO-15 

PRHIO = PRL6*PRLS*PRL4 

PRL4 = POWER FAIL CONTROL 

PRSF FLIP FLOP 

DATA = PRS 

CLOCK = ~*m*[M[ 

PWF = 12 VOLTS 
RARB = AAF*'J'51j*P123*Tl 

RAR8 = AAF*P'ffJ*P123*Tl 
RARb = ADD*PH3*T34*mrr 

RARH = ASG*T3*TR8 

RARe = ASG*T4S*Y~TT 

RARt:3 = CPA*PH3*T34*IRIT 
RAR8 :: EIR*PH3*T34*r~T4*T~T 

RAR8 = IOG*T4S*TR6*fRIT 

RAR8 :: OPO*T3*TRT5*~rr*!RT~ 

RARB = OPO*T4S*TR\5*!Rll*IRTo 

RARR = S TRi~PH3*T 2*TfITT 

RBRB = ADO*PH3*T34*HH 1 

RHR8 = ASG*T3*rn~*IR11 
RBR8 = ASG*T4S*IR11 

RBRe = BAF*P123*~'R3'"'Tl 
RBR8 :: BAF'"'J"StJ'"'P123*Tl 
RBRB = CPA*PH3*T34*IRII 

RBR8 = IOG*T3*rnb*IRll 

RBRt3 :: IOG*T4S*i"Rb'"'IRll 

RBR8 :: OPO*T3*~T5'"'IRll*~U 

RBRe = OPO'"'T45*T~T5*IRll*~!] 

RBRtl :: EIR*PH3*T34*~T4*IRll 

RBR8 = STRnPH3*T2*IRll 

RBO :: ISl*PH3*T34 

RBO :: RPRB*~RO+RAR8*ARO+R8RB*B~ 

RBI :: RPRB*PKT+RARB*ART+R8R8*g~ 

RB2 = RPRR*~R2+RARB*AR2+RBR8*BR2 
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RB3 
RB4 

RBS 
RB6 

RB7 
RBB 
RB9 

RB 10 

RBlJ 
RB12 
RBI3 

RB14 

RBEl 

= RPRB*PRJ+RARB*~3+RBR8*BR1 
= RPRB*P~4+RARB*~4+RBRB*~ 
= RPRB*PR5+RARB*AR5+RBRB*BR5 
= RPRB*P~b+RARB*~b+RBR8*~ 

= RPRB*PR7+RARB*AR7+RBRB*8R7 
= RPRB*~~+RARB*~~+RBRB*~ 
= RPRB*~+RARB*~~+R8RB*g~ 

= RPRB*PRrrr+RARB*A~~+RBRB*gp~ 
= RPRB*PRTT+RARB*ARTT+RBRB*SRIT 
= RPR8*~T2+RARB*ART~+RBRB*B~~ 
= RPRB*'Pt<TI+f~ARB*Ai:rr1+HBRB*B~ 
= RPRB*~T4+RARB*A~4+RBRB*BRT4 
= RPRB*PRT5+RARB*A~+RBRB*BRT5 

= HIN*TS 
= ~rT*T75 

~ 

Rf2 

Rfl 
J 

fLIP fLOP 

J 

J 

= STEPl*~TEP2*R5P 
= STEPl*S~~*RNL 
= STEPl*~2*LDLf 

K = HIN+HLL+PEH 
CLOCK = T5 

DIRECT CLR = PUf\1 
Rf2 fLIP fLOP 

J = 5TEPl*~Tr~ 
K = RrT 
CLOCK = T75 

DIRECT CLR = roN 
RL4 = 5RG*T3*TR8*TR7*TR6 
RL4 = SRG*T5*TR2*TRl*TRO 

RMS8 = JSB*PH3*T34 
RPRB = JS8*PH3*T12 

RPR8 = PH3*T67 
RPRB = PH4*T12 
RPRB = PH4*T34 
RPRB = PH4*T5 

RPRb = OPO*T67 

~-=~ 

RSMIO-IC; 
RSMIO-15 

= PH4*T7 

= UPU*PHl*T7S*IRlO 
= upn*PHl*T7S*~rrr 
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~Ttr=r5 

RTSf-3 

RT5B 

RTSe 

RTS8 

I<5P 
RUN 

SAL 

SCLF FLIP 
DATA 

CLOCK 

St30 

580 

SBO 

~ 

SBO 

SBO 

SBO 

581 

582 

583 

SB4 

585 

586 

SA7 

588 

SB9 

5810 

5811 

5812 

5813 

5814 

581':; 

SCLO 

SCLl 

SCL2 

SCL3 

SCL4 

SCL5 

:; PH4*T7 

= EIR*~*PH3*T5*IR12 
= EIR*~~PH3*T34 

= EIR*~*PHl*T67 
= EIR*PH2*T67 
= PON*POWER FAll FLAG*POWER FAIL DIRECTION 

= RF2 
= LDLF*STEPl*sTr~*T2 

FLOP 

= SCL 

= Rr"2 
= ASG*T45*TR2 

= JSB*PH3*T12 

= PH3*T67 

= PH4*T34 

= ~*R[[*OPO*T67 
= RTSB*TRO+RMS8*MRO·ISR*SRO 

= STn*5tU*oPO T67 
= RTSB*TRl+RMS8*MRl+ISR*SRl 

= RTSA*TR2+RMSB*MR2+ISR*SR2 

= RTSA*TR3+RMSB*MR3+ISR*SR3 

= RTSB*TR4+RMSB*MR4~ISR*SR4 

= RTSB*TR5+RMSB*MR5+ISR*SR5 

= RTSB*rR6+RMS8*MR6+ISR*SR6 

= RTSA*TR7+RMS8*MR7+ISR*SR7 

= RTSB*TR8+RMS8*MR8·ISR*SR8 

= RTSB*TR9+RMSB*MR9+ISR*SR9 

= RTSB*TRlO+RMSB*MRlO+ISR*SRlO 

= RTSB*TRll+RMSB*MR1l+ISR*SRll 

- RTS8*TR12+RMSB*MR12+ISR*SR12 

= RTS8*T813+RMSB*MR13+ISR*SR13 

:; RTSA*TR14+RMSB*MR14+ISR*SR14 

= RTSA*TR15+RMSB*MRlS+ISR*SR15 

= ~'2'*m*Tfn) 
= T~"*THr*TRO 
= T~'2*TRl*Tri"O' 
= T'R'2*TR1*TRO 

= TR2*TlIT*T'R'lT 
:; TRZ*rnT*TRO 
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SClf> :: TR2*TRl*Tl<U 
SCl7 :: TR2*TRl*TRO 

SCMO :: T~5*i1<4*i~j 

SCMI :: i~;*rn4iqR3 

SCM? :: ~*TR4*T~J 

SCM3 :: T~5*TR4*TR3 

SCM4 = TRS*TW+'*i~j 
SCM5 :: TRS*'rn'4*TR3 
SCM6 :: TRS*Tt~4*T'R1 

SCM7 :: TRS*TR'+*TR3 

5CO = ~NC*~*Cn[r*lMlF 
sco :: '~FlC * RSP * [nrr * 0 MlF 

SCO :: nFlC * ffSp i} mcr ~~ S C l F 

SEO :: lAlF+lMlF 

SfC :: T~*TR7*i~6 

5FS :: T~tt*TRl*TR6 

SIR = TS 
SKF(XX) :: IOG*SFC*SCM(X)*SCl(X) 
SKF :: sfc*TNT~~u~T-rNAS[!*SCMO*SCLO 

SKF :: IEN*SfS 

SKf :: IEN*SFC 
SKf :: SFc*~~-rATC~~TTTIN*SCMO*SCLO 

SlO :: SRG*T5*~~*TRl*T~ 

SlO :: SRG*T3*~B*TR7*T~ 

Sl14 :: SRG*T5*rRI*Tff(J' 

Sll'~ :: SRGi~T 3*TR7*TRb 

SlM = SRG*T3*TRb 
SlM :: SRG*T5*TT<U 

S REGISTER 

SRO fF 
DATA :: ~ 

CLOCK :: swRO 

DIRECT SET :: SSR*RBO 
DIRECT CLR :: CSR 

SRI ff 

DAT~ :: ~~T 

CLOCK :: SWRI 

DIRECT SET :: SSR*RBI 

DIRECT CLR :: CSR 

SR2 FF 
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DATA = S'R2 

CLOCK = SWR2 

DIRECT SET = SSR*RB2 

DIf~ECT CLR = CSR 

SR3 FF 

DATA = ~ 
CLOCK = SWR3 

DIRECT SET = SSR*RB3 

DIRECT CLR = CSR 

SR4 FF 

DATA = '5TF. 
CLOCK = SWR4 
DIRECT SET = SSR*RB4 

DIRECT CLR = CSR 

SRS FF 

DATA = ~ 
CLOCK = SWR5 

DIRECT SET = RB5*SSR 

DIRECT CLR = CSR 

SR6 FF 

DATA = ~; 
CLOCK = SWR6 

DIRECT SET = SSR*RB6 

DIRECT CLR = CSR 

SR7 FF 

DATA = ~~ 
CLOCK = SWR7 

DIRECT SET = SSR*RB7 

DIRECT CLR = CSR 

SR8 FF 

DATA = ~~ 
CLOCK = SWR8 
DIRF..CT SET = SSR*RB8 

DIRECT CLR = CSR 

SR9 FF 

DATA = ~CJ 

CLOCK = SWR9 
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DIRECT SET = SSR*R89 
DIRECT CLR = CSR 

SRIO FF 
DATA = ~~TiT 
CLOCK = SwRIO 
DIRECT '5ET = SSR*RBIO 

DIRECT CLR = CSR 

SRll FF 
DATA = ~TT 
CLOCK = SWRII 

DIRECT SET = SSR*RBII 

DIRECT CLR = CSR 

SR12 FF 

DATA = 'S'~ 
CLOCK = SWR12 

DIRECT SET = SSR*RBI2 
DIRECT CLR = CSR 

SR13 FF 
DATA = ~n 
CLOCK = SWR13 

DIRECT SET = SSR*R813 
DIRECT CLR = CSR 

SR14 FF 
DATA = ~~T4 

CLOCK = SWR14 

DIRECT SET = SSR*RBI4 

DIRECT CLR = CSR 

SRlS FF 

DATA = SRI; 
CLOCK = SWRlS 
DIRECT SET = SSR*R815 

DIRECT CLR = CSR 

SRDO = SRO 

SRDI = SRI 

SRD2 = SR2 
SRD3 = SR3 

SRD4 = SR4 
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SRD5 = SRS 

SRD6 = SR6 

SRD7 = SR7 

SRD8 = SR8 

SR09 = SR9 

SRDI0 = SRI0 

SRO 11 = SRll 

SRD12 = SR12 

SRDI3 = SRI3 

SRD14 = SR14 

SRDlS = SRlS 

SRG = opo*'rnTS*!TITlJ 

SRM = SRG*T3*m7*TR6 

SRM = SRG*T5*~T*TRO 

SRM = SRG*TS*'Tl<2*TRO 

SSPM = lDLF*STEPl*STr~~T2 

SSPM = lDMF*T2 

SSR = 100*105 
---------

'5TU = (MST*(MT2+M12)~SO) 
------------

5TT = (MST* (MT2+1'-112) *51) 
--------------

Si2 = (MST*(MT2+M12)*S2) 
--------

'IT3 = (MST*(MT2+M12)*S3) 
-----------

~ = (MST*(MT2+M12)*S4) 
--------

~ = (MST*(MT2+MI2)*SS) 
---------

'5T6 = (MST*(MT2+MI2)*S6) 
_a. ________ 

-rrr = (MST*(MT2+M12)*S1) 
---~----

~ = (MST*(MT2+M12)*S8) 
------------

~ = (MST* (MT2+M12) 'I}S9) 
--------

STI1J = (MST*(~+MI2)*S10) 
----------

~ = (MST*(MT2+MI2)*Sll) 
-----------

"STT2 = (MST*('MT2+MI2)*S12) 
--------------

'ST"M = (MST*(MT2+MI2)*S13) 
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------------
~ = (MST*(MT2+M12)*S14) ____ ~_ .. _ a. ___ 

-rrrs = (MST*(~+M12)*S15) 
-------------..-

Si'T6 = (MST*(MT2+M12)*S16) 

STBA = AAF*~*EIR*PH3*T5*TS*IR12 
STBA = AOO*PH3*T4*TS*~ 
STBA = ASG*T3*TS*TRll 
STBA = ASG*T5*TS*TR2*~rr 
STBA = EIR*PH3*T4*TS*~*T~TT 
STBA = IOG*T5*TS*TRS*~*TRTI 
STBA = LOO*PH3*T4*TS*~rr 
STBA = SRG*T3*TS*T~rr*TR9 
STBA = SRG*T5*TS*TR4*~rr 
STBA = SwSA*TS 

STBB = ADD*PH3*T4*TS*IRll 

STB'8 = ASG*T3*TS*IRll 
STBB = ASG*T5*TS*TR2*IRll 
ST8B = BAF*CPA*EiR*PH3*T5*TS*IR12 
ST88 = EIR*PH3*T4*TS*IRll 
STBB = IOG*T5*TS*TRS*iH7*IRll 
ST88 = LOO*PH3*T4*TS*IRll 
STBB = SRG*T3*TS*IRll*TR9 
STB8 = SRG*T5*TS*TR4*IRll 
STBB = SWSA*TS 

ST8T = AAF*P123*Tl*TS 
STBT = BAF*P123*Tl*TS 
ST8T = ISZ*PH3*T4*TS 
ST8T = JSB*PH3*T2*TS 
STBT = Pl23*TO*TS 
ST8T = STR*PH3*T2*TS 
STBT = SWST*TS 
STC = T4*~*TR8*TR7*TR6 

STEPl FLIP FLOP 
DATA = RNL+RSP+LDLf+LMLf+DMLf+SCLf 

CLOCK = T2 
DIRECT CLR = l'"cr'fJ+PRSf 

STEP 2 FLIP fLOP 
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DATA 
CLOCK 

= STEP 1 

= T1 
DIRECT CLR = P~+PRSF 
STF 
STMO-S 

STMO-5 

STMO-S 

STMO-S 

STMO-s 

STMO-s 

STM6-9 
STM6-9 
STM6-9 
STM6-9 

STM6-9 

STMIO-15 
STMIO-lS 
STMlO-lS 

STMIO-lS 

STPO-9 

STPO-9 
STPO-9 

STPO-9 

STPO-9 

STPO-9 

STPO-9 

STPO-9 

STPO-9 

STPlO-lS 

STPIO-IS 

STPlO-lS 

STPlO-lS 

STPlO-lS 

STP 10-15 ' 
STPlO-15 

STPIO-15 

STPIO-15 

STR 

= T3*YR'lJ*rn"7*TR6 
= EIR*~*PHl*T7S 
= PH2*T7S 

= PH3*T1S 

= PH4*T7S 

= OPO*T7S 

= SSPM*TS 

= PH2*T7S 
= PH3*T7S 
= OPO*T7S 
= TIPn*EIR*PHl*T7S 

= SSPM*TS 

= PH2*T7S 
= PH3*T7S 
= OPO*T7S 

= SSPM*TS 

= JMP*PH1*TS*TS*~~ 
= JMP*PHl*T7S*TRt; 

= JMP*PH2*T7S*~T5 
= JSB*PH3*T4*TS 

= PH3*T7S 

= PH4*T2*TS 

= PH4*T4S*TS 

= OPO*T7S 

= SSP~*TS 
= JMP*PH1*TS*TS*~ 
= JMP*PHl*T7S*~I5 
= JMP*PH2*T7S*~T5 
= JSB*PH3*T4*TS 

= PH3*T7S 
= PH4*T2*TS 
= PH4*T4S*TS 

= OPO*T7S 

= SSPM*TS 

= EIR*IR14*IR13*IR12 
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SWSA = AAf*LMLf*T2 
SWSB = BAf*LMLf*T2 

SWST = LMLf*T2 
TIM = P1235*Tl 

m = SRG*E*T3*TR8*TR7*TR6 
nrn = (SCMO*SCL4*IOI+RSM6-9)*~ 
l1IT = (SCMO*SCL4*IOI+RSM6-9)*~TT 
TS'2 = (SCMO*SCL4*IOI+RSM6-9)*~ 
1m = (SCMO*SCL4*IOI+RSM6-9)*~T3 
TEJ4 = (SCMO*SCL4*IOI+RSM6-9)*~ 
TS"5. = (SCMO*SCL4*IOI+RSM6-9)*~TS 
Trm" = SRG*E*T3*TR8*i~*TR6 

TO fLIP fLOP 
DATA 
CLOCK 

= TO*lT*12*i3*f4*i~*T6~XiEND*T1-EXTEND*T6 
=~ 

Tl fLIP fLOP 
DATA = TO 
CLOCK = ~Ft 
T2 FLIP fLOP 
DATA = Tl 
CLOCK = (!F'r 

T3 fLIP fLOP 
DATA = T2 
CLOCK = ~ 
T4 fLIP FLOP 
DATA = T3 
CLOCK = (!t'r 

T5 fLIP fLOP 
DATA = T4 

CLOCK = ~r 

T6 EXTEND fLIP fLOP 
DATA = T5 
CLOCK = ~ 
DIRECT SET = TSZ*T5+PHJ*T5 
DIRECT CLR = -rn!* TS + PHl* TS 

T7 EXTEND ff 
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DATA = PH1+T6 EXTEND 
CLOCK = ~J!' 
DIRECT SET = ~*T5+PH~*T5 
DIRECT CLR = ~Z*T5+J5R~*T5 
T6 FLIP FLOP 
DATA = T7 EXTEND 
CLOCK = eFt 
T7 fLIP FLOP 
DATA = T6 
CLOCK = ~ 
T12 = Tl+T2 
T34 = T3+T4 
T45 = T4+T5 

T67 = T6+T1 

T75 = T7*T5 

TS = CFF*DELAY 
T310 = T3 

TAN 1 = iSo*m*Ts~*nr~ 
TAN2 = iti1*"f'ln)*T{J;*nr4' 

TAN3 = igTT*iB~*ig~*fS~ 
TAN4 = is'~TBI7+*~*TBT~ 
TBO = ADf*RBO*5BO*CO 
TBO = ADF*RBO*~tr*etr 
TBO = ADF*1fB1)'*SBO*~ 
TBO = ADF*RStr*'Sti(T*co 
TBO = ANF*RBO*SBO 
TBO = CMF*mm 
TBO = EOF*RBO*Strn" 
TBO = EOF*m31i*SBO 

TBO = IOF*RBO 
TBO = 10F*SBO 
T80 = 101*1080 
TBO = RLF*R812 
T80 = 5AL*LAO 
T80 = SLO*R815 
T80 = SRG*T5*TR2*TR1*~ 
T80 = 5RM*R81 
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TBI = AOF*RBI*SBI*CI 
TBI = AOF*RBI*~*~ 
TBI = AOF*mIT*SBl*n 
TBI = AOF*mrr:ll-~BT*CI 
TBI = ANf*RBI*SBI 
TBI = CMf*lmT 
TBI = EOF*RBI*~T 
TBI = EOF*mIT*SBl 
TBI = IOF*RBI 
TBI = IOF*SBI 
TBI = 101*IOBl 
TBI = RLF*RB13 
TBI = SAL*LAI 
TBI = SLM*RBO 
TBI = SRM*RB2 

TB2 = AOF*RB2*S82*C2 
TB2 = AOF*RB2*~2*t!'2 
TB2 = AOF*~*SB2*~ 
TB2 = AOF*RB'2*SB2*C2 
TB2 = ANF*RB2*SB2 
TB2 = CMF*~ 
TB2 = EOF*RB2*~2' 
TB2 = EOF*~*SB2 
TB2 = IOF*RB2 
TB2 = IOF*SB2 
TB2 = 101*IOB2 
TB2 = RL4*RB14 
TB2 = SAL*LA2 
TB2 = SLM*RBI 
TB2 = SRM*RB3 

TB3 = AOF*RB3*SB3*C3 
TB3 = AOF*R83*~3*el 
Ta3 = AOF*~*SB3*a 
TB3 = AOF*mrl*~'l*C3 
Ta3 = ANF*RB3*SB3 
TB3 = CMF*mJJ 
TB3 = EOF*RB3*~3 
Ta3 = EOF*lfi33*SB3 
TB3 = IOF*RB3 
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T83 = IOF*S83 
T83 = 101*1083 

T83 = RL4*RB15 

T83 = SAL*lA3 

T83 = SLM*R82 

T83 = SRM*R84 

T84 = ADF*R84*S84*C4 

T84 = ADf*R84*St'J4'*E4' 

T84 = ADF*R"S4*S84*C4' 

T84 = ADF*~*Sti4*C4 
T84 = ANFiH~84*S84 

T84 = CMF*'f.<!:JZ+ 

T84 = EOF*RB4*~g4 
T84 = EOF*lfS4*SB4 

TB4 = IOF*R84 

T84 = IOF*S84 

TB4 = 101*1084 
T84 = RL4*R80 

T84 = SAL*LA4 

T84 = SLM*RB3 

T84- = SRM*R85 

T85 = ADF*RBS*SBS*CS 

T85 = ADF*RBS*SS;*C5 

T85 = ADF*R'S5*S8S*C'5 

T8S = ADF*~*~;*CS 
T8S = ANF*RB5*S8S 

T8S = CMF*"Fm'5 

T85 = EOF*R8S*~g5 
T8S = EOF*~*S85 
T8S = IOF*R8S 

T8S = IOF*S8S 

T8S = 101*1085 

T85 = RL4*R81 

T8S = SAL*lAS 

T85 = SLM*RB4 

T85 = SRM*R86 

T86 = ADF*Q86*S86*C6 

T86 = ADF*RB6*SS6'*C6' 
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T86 = ADF*'R'BO*SB6*Cb 
TB6 = ADF*1mb*m!b*C6 
T86 = ANF*RB6*SB6 
T86 = CMF*mr6 

TB6 = EOF*R86*SB6 
T86 = EOF*mr5*SB6 
T86 = IOF*R86 
T86 = IOF*SB6 

T86 = 101*IOB 
T86 = RL4*RB2 
T86 = SAL*LA6 
T86 = SLM*R8S 
T86 = SRM*R87 

T87 = ADF*R87*S87*C7 
TB7 = ADF*RB7*sB7*e'1 
T87 = ADF*-m:r7*S87*C7 
T87 = ADF*-m:r7*mJ7*C7 
TB7 = ANF*R87*SB7 
T87 = CMF*1m7 
T87 = EOF*R87*~7 
TB7 = EOF*mr7*S87 
T87 = IOF*RB7 
T87 = IOF*SB7 
T87 = 101*1087 
T87 = RL4*RB3 
T87 = SAL*LA7 
TB7 = SLM*RB6 
TB7 = SRM*R88 

T88 = ADF*RB8*S88*C8 
TB8 = ADF*RB8*SBlJ*el! 
T88 = ADF*mm*S88*~ 
TB8 = ADF*mJ'S*'Slm*C8 
T88 = ANF*R88*S88 
T88 = CMF*R'tm 
T88 = EOF*RB8*'Slm 
TB8 = EOF*lm'S*SB8 
T88 = 10F*RB8 
TB8 = 10F*S88 
T88 = 101*1088 
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T88 = RL4*RB4 
T88 = SAL*LA8 
T88 = SLM*R87 
T88 = SRM*RB9 
TB9 = ADf*RB9*S89*C9 
T89 = ADf*R89*'gg~*~ 
T89 = ADF*~*SB9*~ 
T89 = ADf*~*~*C9 
T89 = ANF*RB9*SB9 
T89 = CMF*Rri'li 
T89 = EOF*R89*S'S~ 
TB9 = EOF*Jm-r;*SB9 
T89 = IOF*RB9 
TB9 = IOF*5B9 
TB9 = 101*1089 
TB9 = RL4*R85 

TB9 = SAL*LA9 
TB9 = SLM*R88 
TB9 = SRM*RBIO 

TBIO = ADF*RBIO*SBIO*ClO 
TBIO = ADf*RBIO*~*~ 
TBIO = ADf*~*SBIO*~ 
TBlO = ADf*~*~srrr*CIO 
TBlO = ANF*RBIO*SBIO 
TBIO = CMF*mtr 
TBIO = EOf*RB 1 O*~trnr 
TBIO = EOF*fmTO'*SBIO 
TBlO = 10F*RBIO 
TBIO = IOF*SBIO 
TBIO = 101*IOBIO 
TBIO = RL4*RB6 

TBlO = SAL*LAIO 
TBlO = SLM*RB9 
TBlO = SRM*R811 

TBII = ADF*RBII*SBIl*Cll 
TBII = ADf*RBIl*'g'STT*eTT 
TBII = ADF*~*SBll*eTT 
TBII = ADf*~*~STT*Cjl 
TBII :: ANF*RBlI*SBII 
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TBll = CMf*-mrrT 
TBll = EOf*R811*~ 
TBII = EOf*mrrr*S811 
TBII = IOf*R811 
TBII = IOF'*SB 11 
TBII = 101*10811 
TBII = RL4*RB7 
T81l = SAL*LAll 
TBII = SLM*R810 
T811 = SRM*R812 
TBII = ADf*RB12*SB12*C12 
TB12 = ADf*RB12*SBTZ*E!2 
TB12 = ADf*RBT~*SB12*er~ 
T812 = AOf*~*Serz*C12 
TB12 = ANF*RB12*SB12 
TB12 = CMf*mIT2 

TB12 = EOf*RB12*Sm 
T812 = EOf*mJ!"2*SB12 
TB12 = IOF*RB12 
TB12 = IOf*SB12 

TB12 = 101*IOB12 
TB12 = RL4*RB8 

TB12 = SAL*LA12 
TB12 = SLM*RBll 
TB12 = SRM*RB13 

TB13 = ADf*RB13*SB13*C13 
TB13 = AOf*RB13*SBT3*eTl 
TB13 = AOf*~3*SB13*etl 
TB13 = AOf*~*~3*C13 
TB13 = ANf*R813*S813 
TB13 = CMf*m~ 
TB13 = EOf*RB13*~fIT3 
TB13 = EOf*mrr~*SB13 
TB13 = IOf*RB13 
TB13 = 10F'*SB13 
T813 = 101*IOB13 
TB13 = RL4*R89 

TB13 = SAL*LA13 
TB13 = SLM*RB12 
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TB13 = SRM*RB14 

T814 = ADF*RB14*SB14*C14 

TB14 = ADf*RB14*SBT4*~ 
TBl4- = ADF*RB!4*SB14*CT4 
TB14 = AOF*RBT4*SBT4*C14 
T814 = ANF*RB14*SB14 

TB14 = CMF*mIT'4 

1BI4- = EOF*RB14*SS"f4 

TB14 = EOf*RlIT4'*SB14 

TB14 = 10f*RB14 

TB14 = IOf*SBI4 
TB14 = 101*10814 

T814 = Rl4*RBIO 
TBl4- = SAl*lAl"~ 
TB14 = SlM*RBI3 

TBI4- = SRM*RB1S 

TB15 = ADf*RB15*SB15*C1S 
TBlS = ADf*R81S~§Ts~crs 
T81S = ADF*RST5~SBlS*cr~ 
TBlS = ADF*RST;*s~T~*ClS 
TBlS = ANf*RBlS*SBlS 

TB15 = CMf*~5' 
TB15 = EOf*RB15*Stf~ 
TBlS = EOf*'RtIT5*SBlS 

TB15 = IOf*RB15 

TB15 = IOF*SBlS 

TB15 = 101*1081S 

TB15 = Rl4*RBll 

TB15 = SAl*lA15 
TBlS = SLM*RB14 

TB15 = SRG*T3*~*IR7*R81S 
TB15 = SRG*TS*~~*~*RBlS 
TB15 = SRG*E*T5*TR2*TRl*TRO 

TBlS = SRM*RBO 

T RF.:GISTER 
TRO FF 

DATA = "f'8O 
DIRECT CLR = "ST{J 
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DATA = TBT 

DIRECT CLR = 'Sf! 

TR2 FF 
DATA = ~ 
DIRECT CLR = ill 

TR3 FF 
DATA = Ttn' 
DIRECT CLR = ~ 

TR4 FF 
DATA = fSZ; 

DIRECT CLR = ~ 
TR5 FF 
DATA = TS5 

DIRECT CLR = ~ 

TR6 FF 
DATA = TSb' 

DIRECT CLR = "ST6 

TR7 FF 
DATA = TS7 

DIRECT CLR = ~ 

TR8 FF 
DATA "- in 
DIRECT CLR = 5113 

TR9 FF 
DATA = 'mtJ 

DIRECT CLR = ~ 

TRlO FF 
DATA = rnnr 
DIRECT CLR = ~ 
TRll FF 
DATA = nrrr 
DIRECT CLR = ~ 

TR12 FF' 
DATA = Ttrr2 
DIRECT CLR = ~ 
TR13 FF 
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DATA = TBTJ 
DIRECT CLR = ~ 
TR14 FF 

DATA = i~ 
DIRECT CLR = ~~ 
TRlS FF 

DATA = TBT5 
DIRECT CLR = ~TTS 
CLOCK = 5TBT 

TRO = T~ij tF 
TRI = T~r tF 
TR2 = ~tF 
TR3 = ~rF 
TR4 = lR~rF 
TRS = T~S"rF 
TR6 = TRg=FF 
TR7 = T~F 
TR8 = l~F 
TR9 = ~q-rF 
TRIO = ~rrr-FF 
TRII = TRrr-rf 
TR12 = mT2'tf 
TR13 = T~Y,-rf 
TR14 = ~I4 tf 
TRIS = i~-rf 
~ = TRO ff 
~ = TRI fF 
~ = TR2 ff 

~ = TR3 ff 

TR4 = TR4 Ff 
TR5 = TRS ff 
TRb = TR6 ff 

~ = TR7 Ff 
~ = TR8 fF 
~. = TR9 fF 
~ = TRIO Ff 
~ = TRII fF 
~ = TRI2 fF 
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TIrr! = TR13 FF 

TTIT4 = TR14 FF 

T'Rrn = TR15 FF 

TROO = TRO 

TRO 1 = TRI 

TR02 = TR2 

TR03 = TR3 
TRO,4 = TR4 
TR05 = TR5 
TR06 = TR6 
TR07 = TR1 
TR08 = TR8 

TR09 = TR9 

TROIO = TRIO 
TROll = TRll 

TR012 = TR12 

TR013 = TR13 
TR014 = TRI4 

TROIS = TRI5 

Y1N = mITT'S ~rRI,()lTM~~ 

YN1 = 'R~1J:SMR7:SRR6 

XOA = EIR*~*IR13*~*IRTT 
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Tabll'li--1. Badplane Assembly (02114-6022) and Cbassis Mounted 
Parts. Reference Designation Index 

HP 
DESCRIPTION PART :\0. 

0170·0022 C: FXD MY 0.1 UF 20% 600 VDCW 

1901·0033 DIODE: SILICON 100 MA 180 WV 

2110-0036 FUSE: CARTRIDGE 8 AMP 125V 

.' 
0490·0474 RELAY: 3 PDT 10A/115A 32 VDC 

0757·0984 R: FXD MET FLM 10.0 OHM 1% 1/2W 

3101·0030 SWITCH: TOG SPST 15 AMP 125 VAC 

1251-1387 CONN: PC 86 (2 x 43) CONTACTS 

1400-0084 FUSEHOLDER: EXTRACTOR POST TYPE 

. 

~IFR. MFR. 
CODE NO. PART NO. 

09134 TYPE 24 

28480 1901-0033 

75915 312008 

94696 W88X11 

28480 0757-0984 

88140 8906K368 

83315 7556-G 

79515 342014 



Model 2114B 
Volume Two 

BLU(22) 
FROM 
A24J1-21,22 

WHT (22) (+30V) 

FROM j YEL(26) 
A24J1-24 

,/ (CKR SIGNAL) 
A24J1-17,'18 
(LAMP COM) 

---------

@ ® 

RED(12)~ 

~ 

@ 

.. 

@ @ 

K1 AND CR1 
(SEE DETAIL A) 

/ 
I 

-t-4-

ORN (22) ro 
~ 27 

C3,F1, R1,S1, XF1 
/(SEE DETAIL B) 

V RED (26) 

<'" 

WHT-RED I I II n4 I 

(18) ~~r =-,,1-1 "" H r}1 I ~ 
~ ~ ..n-;; 47 48 II 7~ / t~~ 

1'\ ,. ,-,--:::1,/ WH' -RED-BLU/ ~ f.-- ,..H 
--... _, (18) --,,-J f.----'"" 11,--l...l--..LL-----L.l--.Ll.,6=9/=-7"0 .L.L----LL( 

---" 69/70 VI0(18)--

XA1 XA2 XA3 XA4 XA5 XA6 XA7 XA8 XA9 XA10 XA11 XA12 XA13 XA14 XA15 XA16 XA17 XA18 XA19 XA20 XA21 XA22 XA23 

/RED (12) 

/ 

; 

WHT - RED - BLU 
V/(18) 

.J---- V 10 (18) 

V-
~ 

I©I @ @ @ © @ @ @ @ @ @ ~ @ @ @ @ ",@ @ @ @ @ @) I@I 
~~}~~~~~~~~/~~~~~~~~~U V FROM POWER SUPPLY GROUND LEAD FROM RED (22) 

02114-9012-1A 
02114- 9022-1A 
02114 - 9030-1A 
2039 - 3 

POWER SUPPLY 
NOTE: 

1. NUMBERS IN PARENTHESES 
DENOTE WIRE SIZE 

RELAY K1 
(STANDARD 0490-0474) 

F1 AND XF1 

AC CABING FROM HEAT SINK 
AND REAR PANEL 

RELAY K1 
(MODIFIED 0490-0474) 

SOLDER THE TWO OUTSIDE 
CONTACTS CLOSED. MAKE 
CERTAIN ARMATURE IS CLOSE 
TO CORE CONTACT. 

DETAIL A 

S1 

DETAIL B 

o 
o 0 
== = 
== = 

TOP VIEW 

Section VI 
Figure 6-3 

Figure 6-3. Partial Bottom View of 90mputer 
Showing Backplane Assembly (02114-6022) and 

Chassis Mounted Parts, Part Location 
and Wiring Diagram 
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Table 6-5. Driver/switch Card (02114-60427 I, Reference Designation Index 

REFERDiCE HP 
DESCRIPTIO!'II 

MFR. 
DESIG!'IIATIO!'ll* PART NO. CODE NO. 

C1-C16 0160-0154 C: FXD MYLAR 2200 PF 10% 28480' 
C35,C36 0160-0134 C: FXD MICA 200 PF 5% 300 VDCW 14655 
C37 0140-0210 C: FXD MICA 270 PF 5% 28480 
C39 0140-0151 C: FXD MICA 820 PF 2% 28480 
C41,C42 0160-0363 C: FXD MICA 620 PF 5% 28480 
C43 0170-0019 C: FXD MY 0.1 UF 5% 200 VDCW 28480 
C44 0180-0142 C: FXD ELECT 20 UF -10+100% 25 VDCW 56289 
C50-C64 0160-2055 C: FXD CER 0.01 UF +80-20% 100 VDCW 91418 

CR1,2,4,6,7 ,9,11.12,14,16,17, 1901-0040 DIODE: SILICON 30 MA 30 MV 07263 
19,21,22,24,26,27,29,31,32, 
34,36,37,39,42,4 7 ,52,57 ,62, 
67,72,77 

CR3,8,13,18,23,28,33,38,41, 1910-0034 DIODE: GERMANIUM 25 V 28480 
46,51,56,61,66,71,76 

CR90,CR91 1901-0050 DIODE: SILICON 75V 28480 

MC16,36,47 ,56, 76,96,107,116 1820-0130 INTEGRATED CIRCUIT: TTL 28480 
MC17,67 1820-0063 INTEGRATED CIRCUIT: TTL 56289 
MC26,37 ,46,66,86,97 ,106,126 1820-0374 INTEGRATED CIRCUIT: TTL 28480 
MC27,57 1820-0370 INTEGRATED CIRCUIT: TTL 28480 
MC77 1820-0127 INTEGRATED CIRCUIT: TTL 28480 
MC87 1820-0372 INTEGRATED CIRCUIT: TTL 01295 
MC115,117,125,127 1820-0378 INTEGRATED CIRCUIT: TTL 28480 

Q1,2,4,5,7,8,10,l1,13,14,16,17, 1854-0246 TRANSISTOR: SILICON NPN 07263 
19,20,22,23,25,26,28,29,31, 
32,34,35,37,38,40,41,43,44, 
46,47,56 

Q3,6,9,12,15,18,21,24,27,30, 1854-0013 TRANSISTOR: NPN SILICON 2N2218A 04713 
33,36,39,42,45,48 

Q50,51,52 1854-0094 TRANSISTOR: SILICON NPN 07263 
Q53 1853-0012 TRANSISTOR: PNP SILICON 2N2904A 04713 
Q55 1853-0016 TRANSISTOR: SILICON PNP 2N3638 07263 

R1,6,ll,16,21,26,31,36,41,46, 0698-3435 R: FXD MET FLM 38.3 OHM 1% 1/8W 28480 
51,56,61,66,71,76 

R2,7,12,17,22,27 ,32,37 ,42,47, 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W 28480 
52,57,62,68,72,77 

R3,4,8,9,13,14,18,19,23,24,28, 0757-0280 R: FXD MET FLM 1K OHM 1% 1/8W 28480 
29,33,34,38,39,43,48,53,58, 
63,67,73,78,104 

R79 0698-3429 R: FXD MET FLM 19_6 OHM 1% 1/8W 28480 
R86 0698-4099 R: FXD MET FLM 139 OHM 1% 1/8W 28480 
R87 0698-3530 R: FXD MET FLM 470 OHM 0.5% 1/8W 28480 
R88,R89 0698-5513 R: FXD MET FLM 391 OHM 1% 1/8W 28480 
R90 0757-1060 R: FXD MET FLM 196 OHM 1% 1/2W 28480 
R92 0698-3690 R: FXD MET OX 22 OHM 5% 1W 28480 
R96,R97 0811-2084 R: FXD WW 43 OHM 1% 5W 28480 
R98,R99 0757-0984 R: FXD MET FLM 10.0 OHM 1% 1/2W 28480 
R101 0757-0284 R: FXD MET FLM 150 OHM 1% 1/8W 28480 
R102 0698-3132 R: FXD MET FLM 261 OHM 1% 1/8W 28480 
R103 0757-0417 R: FXD MET FLM 562 OHM 1% 1/8W 28480 
R105,R106 0683-1025 R: FXD MET FLM 1K OHM 5% 1/4W 01121 

T1-Tl6 9100-1226 TRANSFORMER: PULSE 28480 

W1-W4 8159-0005 JUMPER WIRE 28480 

*Reference Designation Prefix Al and A2 

Section VI 

MFR. 
PART NO. 

0160-0154 
RDM15F221J3C 
0140-0210 
0140-0151 
0150-0363 
0170-0019 
TYPE40D D36039 
TA 

FDG 1088 

1910-0034 

1901-0050 

1820-0130 
USN 7451A 
1820-0374 
1820-0370 
1820-0127 
SN 74H11N 
1820-0378 

2N3643 

2N2218A 

YPE2N3646 
2N2904A 
2N3638 

0698-3435 

0757-0401 

0757-0280 

0698-3429 
0698-4099 
0698-3530 
0698-5513 
0757-1060 
0698-3690 
0811-2084 
0757-0984 
0757-0284 
0698-3132 
0757-0417 
CB 1025 

9100-1226 

8159-0005 
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VV~ OOCR6 
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Figure 6-4. Driver/Switch Card (02114·60427), Part Location Diagram 
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Table 6-6_ Inhibit Driver Card (02114-60429), Reference Designation Index 

REFERENCE HP MFR. MFR. 
DESIGNATION * PART NO. DESCRIPTION CODE NO. PART NO. 

C1-C17 0160-0938 C: FXD MICA 1000 PF 5% 28480 0160-0938 
C50-C53 0180-0142 C: FXD ELECT 20'UF -10+100% 25 VDCW 56289 TYPE 40D D36039 
C54-C58 0180-0155 C: FXD ELECT 2.2 UF 20% 20 VDCW 28480 0180-0155 
C59 0140-0208 C: FXD MICA 680 PF 5% 28480 0140-0208 

CR1,3,5,7 ,9,11,13,15,17 ,19,21, 1910-0034 DIODE: GERMANIUM 25V 28480 1910-0034 
23,25,27,29,31,33 

CR2,4,6,8,10,12,14,16,18,20, 1901-0050 DIODE: SILICON 75V 28480 1901-0050 
22,24,26,28,30,32,34 

MC16,26,36,46,56,66,S6,96,106 1820-0054 INTEGRATED CIRCUIT: TTL 01295 SN 7400N 
MC57 1820-0071 INTEGRATED CIRCUIT: TTL 01295 SN 7440N 
MC76 1820-0068 INTEGRATED CIRCUIT: TTL 56289 USN 7410A 

Q1-Q34 1854-0246 TRANSISTOR: SILICON NPN 07263 2N3643 

R1-R17 0811-2084 R: FXD WW 43 OHM 1% 5W 28480 0811-2084 
R25 0683-1025 R: FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 
R26 0757-0407 R: FXD MET FLM 200 OHM 1% 1/8W 28480 0757-0407 

2 

IT 00 

I 
R 17 

CR34 88 CR33 EJ 00 00 
R 16 ~ CR32 88 00 00 

B @D CR30 00 RI5 00 

@D 00 00 ~ 
R " 

B CR26 CR25 
00 00 

~ R13 88 00 00 
RI2 ~ I + C 51 B @D R" 

00 88 CR21 

00 
RIO ~ 00 88 (Rig B B 00 

@D CRIB 88 CRI7 ~ R 9 00 00 
CRI6 88 00 B @::) 00 

RB 

88 ~ 
CR 13 

@::J ~ !ill R7 

I + C 52 I I C58+1 B @=> R6 

88 @0 00 [§E] 

@::J R5 88 
00 

B 00 CR9 

00 
R. ~ ~ 88 00 ~ 

~ R 3 EM 88 CR5 B 00 
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Figure 6-6. Inhibit Driver Card (02114-60429), Part Location Diagram 
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Table 6-7 _ Sense Amplifier Card (02114-6005), Reference Designation Index 

REFERENCE HP MFR_ MFR. 
DESIGNATION * PART NO. DESCRIPTION CODE NO. PART NO. 

C20-C25 0160-2055 C: FXD CER 0.01 UF +80-20% 100 VDCW 91418 TA 
C26-C31 0180-0155 C: FXD ELECT 2_2 UF 20% 20 VDCW 28480 0180-0155 

MC1,11,21,31,41,51,61,71,81, 1820-0137 INTEGRATED CIRCUIT 28480 1820-0137 
91,101,111,121,131,141, 
151,161 

MC37,47 ,57,77 ,87 1820-0327 INTEGRATED CIRCUIT: TTL 01295 SN7401N 
MC67 1820-0071 INTEGRATED CIRCUIT: TTL 01295 SN7440N 

Q1,2,4,5,7 ,8,10,11,13,14, 16, 1853-0036 TRANSISTOR: SILICON PNP 04713 SP-3612 
17,19,20,22,23,25,26,28, 
29,31,32,34,35,37,38,40, 
41,43,44,46,47,49,50 

Q3,6,9,12,15,18,21,24,27,30, 1854-0215 TRANSISTOR: SILICON NPN 04713 SPS3611 
33,36,39,42,45,48,51,52 

R1,2,11,12,21,22,31,32,41,42, 0757-0401 R: FXD MET FLM 100 OHM 1% 1/8W 28480 0757-0401 
51,52,61,62,71,72,81,82,91, 
92,101,102,111,112,121, 
122,131,132,141,142,151, 
152,161,162,171 

R3,13,23,33,43,53,63,73,83, 0757-0280 R: FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280 
93,103,113,123,133,143,153, 
163 

R4,14,24,34,44,54,64,74,84, 0757-0419 R: FXD MET FLM 681 OHM 1% 1/8W 28480 0757-0419 
94,104,114,124,134,144, 
154,164 

R5,7 ,15,17 ,25,27 ,35,37 ,45,47, 0698-7310 R: FXD FLM 1.65K OHM 25% 1/8W 28480 0698-7310 
55,57,65,67,75,77 ,85,87, 
95,97,105,107,115,117, 
125,127,135,137,145,147, 
165,157,165,167 

R8,18,28,38,48,58,68,78,88, 0698-3155 R: FXD MET FLM 4.64K OHM 1% 1j8W 28480 0698-3155 
98,108,118,128,138,148, 
158,168 

R9,19,29,39,49,59,69,79,89, 0757-0440 R: FXD MET FLM 7.50K OHM 1% 1j8W 28480 0757-0440 
99,109,119,129,139,149, 
159,169 

[IbP.I] 02114 - GO os 
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R 117 §J 
§I] ~ ~ 

8 8 8 ~ 
~ ~ 8 

R t07 

~ 
~ ~ ~ 8 @ @ 

IRl081 

~ ED 8 ED 
~ B ~ ~ B @ @ 8 B 

~ E!D 8 0 
8 e 8 §J @i) 

~ ~ [ffij ~ B ~ ~ 8 
R7? G 

E7TI ~ ffij 8 8 8 [§J ~ EJ ~ 8 
R 67 

~ 
~ ~ ~ 8 8 8 §J 
EJ B 8 ~ 8 8 8 G 
ED B [ill ~ 
0 ED 8 

R47 

B E ~ ~ B 8 @> 8 ED ~ 0 EJ 8 B 
8 8 8 §] CI8 

§D ~ ~ ~ 
0 §:!J 8 

R 27 
§.U 8 

0 ~ 0 e 8 e §TI 

~ 0 0 8 0 §J 

E ~ El ~ 8 8 (8 
~ E.J ~ e rn 

R7 me ru rnrn~ 0 EJ m 8 8 §:] ~ 

R172 0757-0416 R: FXD MET FLM 511 OHM 1% 1j8W 28480 0757-0416 
R173 0698-3446 R: FXD MET FLM 383 OHM 1% 1j8W 28480 0698-3446 

DWG REV J 

R174 0757-0419 R: FXD MET FLM 681 OHM 1% 1j8W 28480 0757-0419 

Figure 6-8 .. Sense Amplifier Card (02114-6005), Part Location Diagram 
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Table 6-8_ Arithmetic Logic Card (02114-60424), Reference Designation Index 

REFERENCE HP 
DESCRIPTION 

MFR. 
DESIGNATION * PART NO. CODE NO. 

Cl 0180-0155 C: FXD ELECT 2.2 UF 20% 20 VDCW 28480 
CII-CI3,CI5-CI7 ,21-23,25-27, 0160-2055 C: FXD CER 0.01 UF +80-20% 100 VDCW 91418 

31-33,35-37,62,81-83,85-87, 
91-93,95-97,101-103,105-107 

CRI-CR4 1910-0022 DIODE: GERMANIUM 5 WIV 28480 
CR5-CR8 1901-0040 DIODE: SILICON 30 MA 30 MV 07263 

MC11 1820-0374 INTEGRATED CIRCUIT: TTL 28480 
MCI2,13,15-17 ,32,33,35-37, 1820-0077 INTEGRATED CIRCUIT: TTL 01295 

97,107 
MCI4,22,23,25-27,81-83,92, 1820-0327 INTEGRATED CIRCUIT: TTL 01295 

93,95,103-105 
MC21,31,87,91 1820-0127 INTEGRATED CIRCUIT: TTL 28480 
MC62,101 1820-0956 INTEGRATED CIRCUIT: CTL 07263 
MC85 1820-0305 INTEGRATED CIRCUIT: TTL 01295 
MC86,96,102,106 1820-0310 INTEGRATED CIRCUIT: DTL 07263 

QI-QI2 1854-0215 TRANSISTOR: SILICON NPN 04713 

Rl,2,5,21,22,25,41,42,45,61, 0683-4715 R: FXD COMP 470 OHM 5% 1/4W 01121 
62,65,101-104 

R87-94 0686-2215 R: FXD COMP 220 OHM 5% 1/2W 01121 
R3,23,43,63 0683-3015 R: FXD COMP 300 OHM 5% 1/4W 01121 
R4,24,44,64, 71-7 4,95-98 0683-1015 R: FXD COMP 100 OHM 5% 1/4W 01121 
R6-8,10,26-28,30,46-48,50, 0683-1025 R: FXD COMP 1000 OHM 5% 1/4W 01121 

66-68,70,75-86,100,105-108 
R9,29,49 0683-5615 R: FXD COMP 560 OHM 5% 1/4W 01121 
R69 0683-8215 R: FXD COMP 820 OHM 5% 1/4W 01121 

*Reference Designation PrefIX A8, A9, AI0, and All 

MFR. 
PART NO. 

0180-0155 
TA 

1910-0022 
FDG 1088 

1820-0374 
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SL 3459 
SN7483N 
U6A996259X 

SPS3611 

CB 4715 

Et;l2215 
CB 3015 
CB 1015 
CB 1025 

CB 5615 
CB 8215 

Section VI 

6-46 

§1] 
R48 

R8 

R28 

RG7 

R47 

R27 

R7 

RGG 

R4G 

~ 
~ 

~ ~ @D 

E 
EJ 

eo 
oe 
eo 
eo 
ee 
ee 
c£P 

~ 
~ 
(illJ 
[ill] 
[jiliJ 
R81 

R80 

R79 

R86 

R85 

R84 

R83 

@0 

~ 
C§) 

E=s 
@D 

c::J 
~ ~ ~ 

BBB 

Figure 6-10. Arithmetic Logic Card (02114-60424), Part Location Diagram 
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Table 6-9_ Timing Generator Card (02114-60426), Reference Designation Index 

REFERENCE HP MFR. MFR. 
DESIGNATION * PART NO. DESCRIPTION CODE NO. PART NO. 

C1 0140-0198 C: FXD MICA 200 PF 5% 28480 0140-0198 
C2 0140-0192 C: FXD MICA 68 PF 5% 28480 0140-0192 
C6-C9 0160-2204 C: FXD MICA 100 PF 5% 28480 0160-2204 
C101-153,159** 0160-2055 C: FXD CER 0.01 UF +80-20% 100 VDCW 91418 TA 

§ 
§] 8 ~ @ 

~ §] ooCR2 

;@' 8 8 8 8 8 8 u 

@8 ~ ~ @8 ~ ~ 
CR1-10,41,50 1910-0022 DIODE: GERMANIUM 5 WIV 28480 1910-0022 EJ EJ EJ B B B EJ 
DS1 2140-0217 LAMP: INCD 2.7V 0.06A 92966 2303 

MC12,21,22,31,32,92,102 1820-0077 INTEGRATED CIRCUIT: TTL 01295 SN7474N 
MC13,14,17 ,23,24~27 ,41,42,72, 1820-0071 INTEGRATED CIRCUIT: TTL 01295 SN7440N 

74,81 
MC15,16,33,43,44,75,91,94,95 1820-0127 INTEGRATED CIRCUIT: TTL 28480 1820-0127 
MC25,34,35,93,l07 1820-0130 INTEGRATED CIRCUIT: TTL 28480 1820-0130 
MC26,73,84,96,103 1820-0129 INTEGRATED CIRCUIT: TTL 28480 1820-0129 
MC36,46,82 1820-0075 INTEGRATED CIRCUIT: TTL 01295 SN7473N 
MC37,47 1820-0956 INTEGRATED CIRCUIT: TTL 07263 SL3459 
MC45 1820-0070 INTEGRATED CIRCUIT: TTL 01295 SN7430A 
MC71 1820-0370 INTEGRATED CIRCUIT: TTL 28480 1820-0370 
MC76 1820-0328 INTEGRATED CIRCUIT: TTL 01295 SN7402N 
MC77,87 , 1820-0301 INTEGRATED CIRCUIT: TTL 01295 SN7475N 
MC83,86,104-106 1820-0372 INTEGRATED CIRCUIT: TTL 01295 SN74H11N 
MC85,97 1820-0327 INTEGRATED CICCUIT: TTL 01295 SN7401N 

~ ~ ~ ~ ~ ~ CGD ~ EJ EJ B B B B B 
R56 

[ill] 

~ ~ CGD CG!J CGD CGD (§D ffiill 
<oN 

EJ EJ B B B B B 
[§] ",N 

;!;, 
!illJ cDn ,n 

<t(l) 
~ ~ ~ ~ ~ ~ ~ [§] =, 

N 

0"" 

~ 

~ ~ ~ E::l 

~ 
@ GD 
" ~ ~ §) ~ @D ~ ~ 
~ 

Q1 1854-0246 TRANSISTOR: SILICON NPN 07263 2N3643 @~ EJ EJ B B B EJ I 
Me 77 S ~ 

R1,4,82 0683-1825 R: FXD CaMP 1800 OHM 5% 1/4W 01121 CB 1825 
R2,3,10,1l,13,16,18, 55-57, 0683-1025 R: FXD CaMP 1000 OHM 5% 1/4W 01121 CB 1025 

80,81 
R5,31,40,59 0683-4715 R: FXD CaMP 470 OHM 5% 1/4W 01121 CB 4715 
R12,15,17,30 0683-3315 R: FXD CaMP 330 OHM 5% 1/4W 01121 CB 3315 
R14,70,75 0683-1015 R: FXD CaMP 100 OHM 5% 1/4W 01121 CB 1015 
R41,79 0683-3915 R: FXD CaMP 390 OHM 5% 1/4W 01121 CB 3915 
R58 0683-3905 R: FXD CaMP 39 OHM 5% 1/4W 01121 CB 3905 

~ ~ ~ ~ @D ~ ~ R3J 
~ EJ EJ B B EJ EJ I S ~R50 
x 

Me 87 ~ 
R70 

@ CR41 

~ ~ ~ ~ §) ~ IiliJ ~ 

EJ EJ B EJ EJ B @2) 

~ 
~ §D CGD ~ ~ @) 

W1,2 8159-0005 JUMPER WIRE 28480 8159-0005 6 6 6 6 6 6 
Y1 0410-0173 CRYSTAL: QUARTZ 25 OHM 28480 0410-0173 

XY1 1200-0199 SOCKET: CRYSTAL 91506 8000-AG9 REV B 

, " 

" 
" 

Figure 6-12. Timing Generator Card (02114-60426), Part Location Diagram 

*Reference Designation Prefix A12 ** For Revision 933 delete C147. 
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Table 6-10. Instruction Decoder Card (02114-60425), Reference Designation Index 

REFERENCE HP MFR. MFR. 
DESIGNATION* PART NO. DESCRIPTION CODE NO. PART NO. Qu Qo Qb & Qu Qo Qu 

Cl 0140-0198 C: FXD MICA 200 PF 5% 28480 0140-0198 
C2-C55 0160-2055 C: FXD CER O.OI·UF +80-20% 100 VDCW 91418 TA 

MC11 1820-0074 INTEGRATED CIRCUIT: TTL 01295 SN7454N 
B B B 

[;] 

~ ~ ~ ~ " ClO (II Cl2 

MC12 1820-0370 INTEGRATED CIRCUIT: TTL 28480 1820-0370 
MC13 1820-0371 INTEGRATED CIRCUIT: TTL 28480 1820-0371 
MC14,27 ,44,47 ,51,71,7 4,96,106 1820-0127 INTEGRATED CIRCUIT: TTL 28480 1820-0127· 
MCI5,35,55,57,81,82,83,86, 1820-0130 INTEGRATED CIRCUIT: TTL 28480 1820-0130 

92,95,105 
MCI6,26,34,36,46,56,87,97,107 1820-0071 INTEGRATED CIRCUIT: TTL 01295 SN7440N 
MC17 1820-0381 INTEGRATED CIRCUIT: TTL 28480 1820-0381 

~ ~ ~ ~ B B ~ (13 ( 14 (15 ( 16 (17 

~ 
f:::1 B B ~ ~ ~ ~ ~ ClB ( 19 ( 20 (21 (22 

MC21 1820-0085 INTEGRATED CIRCUIT: TTL 28480 1820-0085 
MC22 1820-0084 INTEGRATED CIRCUIT: TTL 01295 SN7453N 
MC23,85 1820-0379 INTEGRATED CIRCUIT: TTL 28480 1820-0379 
MC24,33,43,52,77 1820-0327 INTEGRATED CIRCUIT: TTL 01295 SN7401N ~ ~ ~ B B ~ SJ (23 (24 (25 ~ G2) "B (2, 

MC25,45,84,93,94,104 1820-0129 INTEGRATED CIRCUIT: TTL 28480 1820-0129 
MC31,41,42 1820-0077 INTEGRATED CIRCUIT: TTL 01295 SN7474N 
MC32 1820-0384 INTEGRATED CIRCUIT: TTL 28480 8120-0384 
MC37 1820-0956 INTEGRATED CIRCUIT: CTL 07263 SL3459 
MC53 1820-0383 INTEGRATED CIRCUIT: TTL 28480 1820-0383 
MC54 1820-0380 INTEGRATED CIRCUIT: TTL 28480 1820-0380 
MC73,91,l02 1820-0374 INTEGRATED CIRCUIT: TTL 28480 1820-0374 

B B B B B B B 
IE] 

El G::J 
@J 

§ 
MC75 1820-0382 INTEGRATED CIRCUIT: TTL 28480 1820-0382 
MC76 1820-0310 INTEGRATED CIRCUIT: DTL 07263 U6A996259X 
MC103 1820-0070 INTEGRATED CIRCUIT: TTL 01295 SN7430A B B B B B B 
Rl,3 0683-3315 R: FXD COMP 330 OHM 5% 1/4W 01121 CB 3315 
R2 0683-4715 R: FXD COMP 470 OHM 5% 1/4W 01121 CB 4175 
R4 0683-1025 R: FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 EJ ~ ~ ~ ~ ~ ~ 

~ 
Me 81 MC62 M C8 3 MC84 Me 8 5 Me86 MC87 ~ 

R5,31 0683-3915 R: FXD COMP 390 OHM 5% 1/4W 01121 CB 3915 
R6 0683-8215 R: FXD COMP 820 OHM 5% 1/4W 01121 CB 8215 

~ @:D @) E) ~ 

B B B B B B B 
~ ~ ~ @D E) E) C3 

B EJ EJ EJ B B 
.& & & ~ & & 69 

DWG REV B 

Figure 6-14. Instruction Decoder Card (02114-60425), Part Location Diagram 

*Reference Designation Prefix A13 
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Table 6-11. Shift Logic Card (02114-6003), Reference Designation Index 

REFERENCE HP MFR. MFR. 
DESIGNATION * PART NO. DESCRIPTION CODE NO. PART NO. IThP.TI 02114 -6003 

C-921 -22 

Cl-59,81,82 0160-2055 C: FXD CER 0.01 UF +80-20% 100 VDCW 91418 TA 
C101,102 0180-0155 C: FXD ELECT 2.2 UF 20% 20 VCDW 28480 0180-0155 

MC11,13,17 ,25,33,67 ,95,97 ,106 1820-0127 INTEGRATED CIRCUIT: TTL 28480 1820-0127 
MC12,34,35,43,62,72,105 1820-0125 INTEGRATED CIRCUIT 07263 U5F771139X 
MC15,56,64,75 1820-0383 INTEGRATED CIRCUIT: TTL 28480 1820-0383 
MC16,26 1820-0077 INTEGRATED CIRCUIT: TTL 01295 SN7474N 
MC21,31,61 ,82,86,87 ,92,103, 1820-0130 INTEGRATED CIRCUIT: TTL 28480 1820-0130 

104 
MC22,41,51 ,52,53,55,57,65,74, 1820-0372 INTEGRATED CIRCUIT: TTL 01295 SN74H11N 

96 
MC27,42 1820-0374 INTEGRATED CIRCUIT: TTL 28480 1820-0374 
MC32 1820-0377 INTEGRATED CIRCUIT: TTL 28480 1820-0377 
MC36,37 ,45,46,47 1820-0956 INTEGRATED CIRCUIT: CTL 07263 SL3459 

Q ~ ~ ~ ~ ~ C I C2 C3 R41 C4 C5 C6 
@D 

0 ~ 

~ 

~ ~ ~ Q ~ C7 C8 C9 CIO CII §i] 
§II 

~ 
§] Q Q Q ~ Q ~ ~ C 12 CI3 C ,. crs C ,. C'1 C 16 IiliJ 
~ 
@:!D 

~ Q ~ Q ~ ~ §ill 
§!] 

C 19 C 20 C 21 C 22 C 23 C 2. 

MC63,76 1820-0382 INTEGRATED CIRCUIT: TTL 28480 1820-0382 
MC66,71,94 1820-0071 INTEGRATED CIRCUIT: TTL 01295 SN7440N 
MC73,77 ,81,85,91,93,101,102 1820-0070 INTEGRATED CIRCUIT: TTL 01295 SN7430A 
MC83 1820-0065 INTEGRATED CIRCUIT: TTL 01295 SN7470N 

~ ~ E ~ ~ ~ ~ C 25 C 26 C 27 C28 C 2' 

MC84 1820-0370 INTEGRATED CIRCUIT: TTL 28480 1820-0370 
MC107 1820-0327 INTEGRATED CIRCUIT: TTL 01295 SN7401N ~ Q ~ E E ~ ~ 

/+ cl021 

C 30 C3I C32 C33 C 3. 

R1,30 0683-1025 R: FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 
R31 0683-3315 R: FXD COMP 330 OHM 5% 1/4W 01121 CB 3315 
R19,41 0683-4715 R: FXD COMP 470 OHM 5% 1/4W 01121 CB 4715 
RlO-18 0683-1015 R: FXD COMP 100 OHM 5% 1/4W 01121 CB 1015 ~ ~ ~ E ~ ~ ~ C35 06 C 31 C 38 C 3. C40 

~ 
0!D 

~ ~ ~ ~ ~ ~ ~ C 4' C42 C43 C44 C45 C46 C 41 

I:§:ill 

Q ~ Q ~ E B ~ C 48 C 49 C 50 C5I C 52 

~ C53 Q C54 Q C55 Q C 56 Q C 57 Q C 56 ~ C 59 

DWG REV A 

Figure 6-16. Shift Logic Card (02114-6003), Part Location Diagram 

*Reference Designation Prefix A14 
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Figure 6-20. Display Board Cable Assembly 
(02114-6016>, Wiring Index and Part Location 

Diagram 

NOTES: 

1. White wires from Pl,2,3,4-BB,24 are soldered 
together and covered with shrink tubing in P5 
hood. 

2. Spare wires in cables for P2 thru P4 are color 
coded WHT-BLK; spare wires in PI cable are 
color coded WHT-BLK, WHT-BRN, and 
WHT-YEL. 

3. Indexed items are as follows: 

Item Qty. Material
Description 

1 
2 
3 
4 
5 
6 
7 
8 
9 

4 
5 
4 

10 
5 
4 
5 
1 
1 

Hood, plastic 
Connector, 48-Pin 
Clamp Hood 
Screw, Self Taping 
Screw, Set 
Cable, 15 Condo 
Cable Ties 
Clamp 
Holder-Conn 

PIN 
ORIENTATION 

R EAR VIEW 

P4 ~P3 
P2 UP1 

I I 
I I 

II 

Matl-Part 
No. 

02116-4001 
1251-0335 

02116-4004 
0624-0096 
3030-0143 
8120-1281 
1400-0249 

02114-2008 
02114-2009 

Pin Index (PI) 

CABLE ASSEMBLY A25 

WIRE 
FROM SIGNAL COLOR TO 

Pl-lO MRD12 BLU P5-l9 
Pl-ll MRDl4 - NC 
Pl-13 TRDl2 BRN P5-W 
Pl-14 TRDl4 WHT-RED P5-22 
Pl-16 SRDl2 VIO P5-20 

Pl-17 SRDl4 YEL P5-Z 
PI-IS LA12 * Pl-19 
Pl-19 LA13 * Pl-lB, 

Pl-22 
Pl-22 +5V * Pl-19, 

Pl-Z 
Pl-23 LAMP COM BLK P5-24, 

Pl-AA 

Pl-24 GND . * Pl-BB 
Pl-L MRDl3 ORN P5-Y 
Pl-M MRDl5 - NC 
Pl-P TRDl3 RED P5-X 
Pl-R TRDl5 GRN P5-AA 

Pl-T SRDl3 GRY P5-2l 
Pl-U SRDl5 WHT-ORN P5-23 
Pl-V LA15 * Pl-BB 
Pl-W LA14 - NC 
Pl-Z +5V * Pl-22 

Pl-AA LAMP COM * Pl-23 
Pl-BB GND WHT Pl-24 

Pin Index (P2) 

CABLE ASSEMBLY A25 

WillE 
FROM SIGNAL COLOR TO 

P2-l0 MRDB GRN P5-ll 
P2-ll MRDlO WHT-BRN P5-l5 
P2-l3 TRDB YEL P5-l0 
P2-l4 TRDlO RED P5-U 
P2-l6 SRD8 BLU P5-l2 

P2-l7 SRDlO WHT-RED P2-l7 
P2-l8 LA8 * P2-l9, 

P2-V 
P2-l9 LA9 * P2-l8 
P2-22 +5V * P2-Z 
P2-23 LAMP COM BLK P5-24, 

P2-AA 

P2-24 GND WHT P2-BB 
P2-L MRD9 VIO P5-l3 
P2-M MRDll WHT-ORN P5-l7 
P2-P TRD9 BRN P5-T 
P2-R TRDll ORN P5-V 

P2-T SRD9 GRY P5-l4 
P2-U SRDll WHT-YEL P5-l8 
P2-V LAll * P2-lB, 

P2-W 
P2-W LAlO * P2-V, 

P2-Z 
P2-Z +5V * P2-22, 

P2-W 

P2-AA LAMP COM * P2-23 
P2-BB GND WHT P2-24 

* Denotes internal connection in hood. 

INTERCONNECTION 

FROM TO FROM 

AS-lO A24J2-l9 P3-l0 
P3-ll 

AS-13 A24J2-W P3-l3 
AS-14 A24J2-22 P3-l4 
AB-16 A24J2-20 P3-l6 

AS-17 A24J2-Z P3-l7 
AS-22, Z AS-IS P3-lB 
AB-22, Z AB-19 P3-l9 

AS-22, Z AB-lB,19 P3-22 
P3-23 

AS-23,AA A24J2-24, BB 

P3-24 
AS-24, BB AS-V 
AS-L A24J2-Y P3-L 

P3-M 
AB-P A24J2-X P3-P 
AS-R A24J2-AA P3-R 

A8-T A24J2-2l P3-T 
AB-U A24J2-23 P3-U 
A8-24, BB A8-V P3-V 

P3-W 
A8-22, Z A8-l8,19 

AB-23,AA A24J2-24, BB 
P3-Z 

A8-24, BB A8-V P3-AA 
P3-BB 

INTERCONNE CTION 

FROM TO FROM 

A9-l0 A24J2-ll P4-l0 
A9-ll A24J2-l5 P4-11 
A9-l3 A24J2-10 P4-l3 
A9-l4 A24J2-U P4-l4 
A9-l6 A24J2-l2 P4-l6 

A9-l7 A24J2-l6 P4-l7 
A9-22,Z A9-lB P4-lB 

A9-22,Z A9-l9 P4-l9 
A9-22, Z A9-l8, 19, V, W 
A9-23,AA A24J2-24, BB P4-22 

P4-23 

A9-24 A9-BB 
A9-L A24J2-l3 P4-24 
A9-M A24J2-l7 
A9-P A24J2-T P4-L 
A9-R A24J2-V P4-M 

A9-T A24J2-l4 
A9-U A24J2-lB 

P4-P 
P4-R 

A9-22, Z A9-V P4-T 
P4-U 

A9-22, Z A9-W P4-V 

A9-22, Z A9-V, W P4-W 
P4-Z 

A9-23,AA A24J2-24, BB 
A9-BB A9-24 

P4-AA 
P4-BB 

Pin lodex (P3) 

CABLE ASSEMBLY A25 INTERCONNECTION 

WIRE 
SIGNAL COLOR TO FROM TO 

MRD4 RED P5-M AlO-lO A24J2-M 
MRD6 GRY P5-5 AlO-ll A24J2-5 
TRD4 BRN P5-L AlO-13 A24J2-L 
TRD6 VIO P5-4 AlO-14 A24J2-4 
SRq4 ORN P5-N AlO-16 A24J2-N 

SRIl6 WHT-BRN P5-l6 AlO-17 A24J2-l6 
LA4 * P3-l9 AlO-24;BB AlO-18 
LA5 * P3-24, AlO-24,BB AlO-19 

P3-lB 
+5V - NC 

LAMP COM BLK P5-BB, AlO-23,AA A24J2-24, BB 
P3-AA 

GND WHT P3-l9 AlO-24, BB AlO-18,19 
P3-BB 

MRD5 GRN P5-R AlO-L A24J2-R 
MRD7 WHT-ORN P5-B AlO-M A24J2-8 
TRD5 YEL P5-P AlO-P A24J2-P 
TRD7 WHT-RED P5-7 AlO-R A24J2-7 

SRD5 BLU P5-S AlO-T A24J2-S 
SRD7 WHT-YEL P5-9 AlO-U A24J2-9 
LA7 * P3-W AlO-22, Z AlO-V 
LA6 * P3-V, AlO-22, Z AlO-W 

P3-Z 
+5V * P3-W AlO-22 AlO-V, W 

LAMP COM * P3-23 AlO-23,AA A24J2-24, BB 
GND * P3-24 AlO-24,BB All-18,19 

Pin Index (P4) 

CABLE ASSEMBLY A25 INTERCONNECTION 

WIRE 
SIGNAL COLOR TO FROM TO 

MRDO WHT-ORN P5-2 All-lO A24J2-2 
MRD2 GRN P5-E All-ll A24J2-E 
TRDO WHT-YEL P5-3 All-13 A24J2-3 
TRD2 YEL P5-D All-14 A24J2-D 
SRDO WHT-RED P5-l All-16 A24J2-l 

SRD2 BLU P5-F All-17 A24J2-F 
LAO * P4-l9, All-24,BB All-lB 

P4-V 
LAI * P4-l8, All-24, BB All-19 

P4-24 
+5V - NC 

LAMP COM BLK P5-BB, All-23,AA A24J2-24, BB 
P4-AA 

GND WHT P4-l9, All-24, BB All-lB, 19, V, W 
P4-BB 

MRDl RED P5-B All-L A24J2-B 
MRD3 GRY P5-J All-M A24J2-J 
TRDl BRN P5-A All-P A24J2-A 
TRD3 VIO P5-H All-R A24J2-H 

SRDl ORN P5-C All-T A24J2-C 
SRD3 WHT-BRN P5-K All-U A24J2-K 
LA3 * P4-lB, All-24,BB All-V 

P4-W 
LA2 * P4-V All-24, BB All-W 
+5V - NC 

LAMP COM * P4-23 All-23,AA A24J2-24, BB 
GND * P4-24 All-24, BB All-lB, 19, V, W 

Pin Index (P5) 

CABLE ASSEMBLY A25 

WIRE 
FROM SIGNAL COLOR TO 

P5-l SRDO WHT-RED P4-l6 
P5-2 MRDO WHT-ORN P4-l0 
P5-3 TRDO WHT-YEL P4-l3 
P5-4 TRD6 ·VIO P3-l4 
P5-5 MRD6 GRY P3-11 

P5-6 SRD6 WHT-BRN P3-l7 
P5-7 TRD7 WHT-RED P3-R 
P5-8 MRD7 WHT-ORN P3-M 
P5-9 SRD7 WHT-YEL P3-U 
P5-l0 TRDB YEL P2-l3 

P5-ll MRDB GRN P2-l0 
P5-l2 SRD8 BLU P2-l6 
P5-l3 MRD9 VIO P2-L 
P5-14 SRD9 GRY P2-T 
P5-l5 MRDlO WHT-BRN P2-11 

P5-l5 SRDlO WHT-RED P2-l7 
P5-l7 MRDll WHT-ORN P2-M 
P5-lB SRDll WHT-YEL P2-U 
P5-l9 MRDl2 BLU PI-IO 
P5-20 SRDl2 , VIO Pl-16 

P5-2l SRDl3 iGRY Pl-T 
P5-22 TRDl4 WIlT-RED Pl-14 
P5-23 SRDl5 WIIT-ORN Pl-U 
P5-24 LAMP COM ,BLK Pl-23, 

P2-23, 

* P5-BB 

P5-A TRDl BRN P4-P 
P5-B MRDl RED P4-L 
P5-C SRDl :ORN P4-T 
P5-D TRD2 :YEL P4-l4 
P5-E MRD2 ·GRN P4-ll 

P5-F SRD2 BLU P4-l7 
P5-H TRD3 ' VIO P4-R 
P5-J MRD3 , GRY P4-M 
P5-K SRD3 WHT-BRN P4-U 
P5-L TRD4 BRN P3-l3 

P5-M MRD4 RED P3-l0 
P5-N SRD4 ORN P3-l6 
P5-P TRD5 , YEL P3-P 
P5-R MRD5 ' GRN P3-L 
P5-S SRD5 i BLU P3-T 

P5-T TRD9 . BRN P2-P 
P5-U SRD-ll WHT-YEL P2-U 
P5-V TRDll ORN P2-R 
P5-W TRDl2 BRN Pl-13 
P5-X TRDl3 . RED Pl-P 

P5-Y MRDl3 ORN Pl-L 
P5-Z SRDl4 YEL Pl-17 
P5-AA TRDl5 GRN Pl-R 
P5-BB LAMP COM BLK P3-23, 

P4-24, 

* P5-24 

Section vr 
Figure 6-20 

INTERCONNECTION 

FROM TO 

A24J2-l All-16 
A24J2-2 All-lO 
A24J2-3 All-13 
A24J2-4 AlO-14 
A24J2-5 AlO-ll 

A24J2-6 AlO-17 
A24J2-7 AlO-R 
A24J2-B AlO-M 
A24J2-9 AlO-U 
A24J2-l0 A9-l3 

A24J2-ll A9-l0 
A24J2-l2 A9-l6 
A24J2-l3 A9-L 
A24J2-l4 A9-T 
A24J2-l5 A9-ll 

A24J2-l6 A9-l7 
A24J2-l7 A9-M 
A24J2-l8 A9-U 
A24J2-l9 AB-lO 
A24J2-20 AS-16 

A24J2-2l AB-T 
A24J2-22 AS-14 
A24J2-23 AB-U 
A24J2-24, BB AS-23,AA; 

A9-23,AA 

A24J2-A All-P 
A24J2-B All-L 
A24J2-C All-T 
A24J2-D All-14 
A24J2-E All-ll 

A24J2-F All-17 
A24J2-H All-R 
A24J2-J All-M 
A24J2-K All-U 
A24J2-L AlO-13 

A24J2-M AlO-lO 
A24J2-N AlO-16 
A24J2-P AlO-P 
A24J2-R AlO-L 
A24J2-S AlO-T 

A24J2-T A9-P 
A24J2-lB A9-U 
A24J2-V A9-R 
A24J2-W AS-13 
A24J2-X A8-P 

A24J2-Y AB-L 
A24J2-Z AB-17 
A24J2-AA AB-R 
A24J2-24, BB AlO-23,AA; 

All-23,AA 



2114B 

Table 6-13. Power Supply Assembly (0?114.6020), Overall Reference Designation Index 

REFERENCE HP 
DESCRIPTION 

MFR. MFR. 
DESIGNATION PART NO. CODE NO. PART NO. 

A300 (see fig. 6·21) 02114·6013 CAPACITOR BOARD 28480 02114·6013 
A301 (see fig. 6·23) . HEAT SINK ASSEMBLY . . 
A302 (see fig. 6·24) 02114·6010 REGULATOR CARD 28480 02114·6010 

B1,2 (see fig. 6·25) 3160·0072 FAN: TUBE AXIAL 115V 60 Hz 28480 3160·0072 

C1,2 (see fig. 6·25) 0160·3043 C: FXD CER 2X 0.005 UF 20% 250 V AC 56289 29C147A·CDH 
C4,5 (see fig. 6·22) 0180·0228 C: FXD ELECT 22 UF 10% 15 VDCW 28480 0180-0228 
C21,70 (see fig. 6·21) 0180·2224 C: FXD ELECT 13,000 UF +75·10% 50 VDCW 56289 36D133G050BF2A· 

DaB 
C31,33 (see fig. 6·21) 0180·2223 C: FXD ELECT 160,000 UF +75·10% 10 VDCW 56289 36Dl64G010DF2A· 

DaB 
C41,42 (see fig. 6·21) 0180·1875 C: FXD ELECT 100,000 UF +75·10% 20 VDCW 28480 0180·1875 
C51 (see fig. 6·21) 0180·2225 C: FXD ELECT 270,000 UF +75·10% 3 VDCW 56289 36D274GOO3DF2A· 

DaB 
C52 (see fig. 6·21) 0180·1868 C: FXD ELECT 4900 UF +75·10% 40 VDCW 28480 0180·1868 

CR8,9 (see fig. 6·22) 1901·0344 DIODE: SILICON 28480 1901·0344 
CR17,18 (see fig. 6·22) 1901·0495 DIODE: SILICON 50 PIV 12A 28480 1901·0495 

F2,6 (see fig. 6·21) 2110·0055 FUSE: CARTRIDGE 4 AMP 250V 75915 312006 
F3,4 (see fig. 6·21) 2110·0010 FUSE: CARTRIDGE 3 AG 5 AMP 250V MAX 75915 312005 
F5 (see fig. 6·21) 2110·0036 FUSE: CARTRIDGE 8 AMP 125V 75915 312008 

FL1 (see fig. 6·25) 9100·1934 INDUCTOR: FILTER 20 AAC 28480 9100·1934 

J1 (see fig. 625) 1251·0315 CONN: MALE 3 WIRE 250V lOA 83315 7556·G 

R61 (see fig. 6·25) 0811·2649 R: FXD WW 2 OHM 3% 12.5W 91637 RH·10 
R62,63 (see fig. 6·25) 0811·2650 R: FXD WW 50 OHM 3% 12.5W 91637 RH·10 
R64 (see fig. 6·25) 0811·2648 R: FXD WW 5 OHM 3% 12.5W 91637 RH·10 
R65,66 (see fig. 6·25) 0811·2647 R: FXD WW 200 OHM 3% 12.5W 91637 RH·10 

S302 (see fig. 6·22) 0440·0069 SWITCH: THERMOSTAT 43° C ± 2° 28480 0440·0069 

T1 (see fig. 6·22) 9100·1235 TRANSFORMER: POWER 28480 9100·1235 
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Figure 6-21. Capacitor Board (02114·6013), Part Location Diagram 

Table 6-14. Capacitor Board (02114-6013), Reference Designation Index 

REFERENCE HP MFR. 
DESIGNATION * PART NO. DESCRIPTION CODE NO. 

CR5· 7,10·16,19-22,30,31 1901-0164 DIODE: SILICON 200PIV 3A 04713 
R3 0811·1857 R: FXD WW 400.0HM 5% 5W 28480 
XA302 1251-0498 CONNECTOR: PC 22 CONTACTS 28480 

;l<Reference Designation PrefIX A300 

6-60 

Section VI 

MFR. 
PART NO. 

1N4721 

0811-1857 

1251-0498 
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Table 6-15_ Heat Sink Assembly, Reference Designation Index 

REFERENCE HP 
DESCRIPTION 

MFR. MFR. 
DESIGNATION * PART NO. CODE NO. PART NO. 

C10 0180-0229 C: FXD ELECT 330F 10% 10 VDCW 28480 0180-0229 

CR1-CR4 1901-0499' DIODE: SILICON 400 PIV 12A 04713 MR1124 

Q1-Q5 1854-0410 TRANSISTOR: SILICON NPN 04713 SJ 2017 
Q10,11 1854-0264 TRANSISTOR: SILICON NPN 04713 2N3715 

R2 0811-2646 R: FXD WW 250 OHM 3% 50W 91637 RH-50 
R10-R13 0811-1661 R: FXD WW 0_39 OHM 5% 2W 28480 0811-1661 
R14 0757-9084 R: FXD MET FLM 10.0 OHM 1% 1/2W 28480 0757-0984 
R15 0811-2490 R: FXD WW 0.1 OHM 3% 5W 28480 0811-2490 
R16,17 0811-0040 R: FXD WW 1 OHM 1% 5W 28480 0811-0040 

RV1 0842-0001 VARISTOR: 110 VDC 04773 RY-58 

S301 0440-0065 SWITCH: THERMOSTAT SPST 75° C ± 5° 38643 120M 

~ 

*Reference Desil~nation PrefIX A301 
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Section VI 

GRY 1221 

WHT-GRN 
1221 

S301 
IMOUNTED 
ON SIDE OF 
HEAT SINKI 

6-63 



Section VI 2114B 

Table 6-16. Regulator Card (02114-6010), Reference Designation Index 

REFERENCE HP MFR. MFR_ 
DESIGNATION * PART NO. DESCRIPTION CODE NO. PART NO. 

C71 0180-0291 C: FXD ELECT 1 UF 10% 35 VDCW 28480 0180-0291 
C72 0180-0159 C: FXD ELECT 220 UF 10% 10 VDCW 28480 0180·0159 
C73 0160-0168 C: FXD MY 0.1 UF 10% 200 VDCW 28480 0160-0168 
C74 0160·230'l C: FXD MICA 47 PF 5% 28480 0160-2307 
C75 0180-1714 C: FXD ELECT 330 UF 10% 6 VDCW 28480 0180-1714 

CR41,42,51·53 1901·0028 DIODE: SILICON 0.75A 400 PIV 28480 1901-0028 
CR43,44,45,56 1901-0040 DIODE: SILICON 30 MA 30 MV 07263 FDG 1088 
CR45 1902·3104 DIODE: BREAKDOWN 5.62V 5% 28480 1902·3104 
CR46 1902-0049 DIODE BREAKDOWN: 6.19V 5% 28480 1902-0049 

MCI 1820-0105 INTEGRATED CIRCUIT: VOLTAGE REGULATOR 28480 1820-0105 
MC2 1820-0054 INTEGRATED CIRCUIT: TTL 01295 SN7400N 

Q6,7,23,24 1854-0053 TRANSISTOR: SILICON NPN 2N2218 04713 2N2218 
Q12 1853-0052 TRANSISTOR: SILICON PNP 04713 2N3740 

R21,41 0757-1000 R: FXD MET FLM 51.1 OHM 1% 1/2W 28480 0757-1000 
R22 0698-3415 R: FXD MET FLM 19.6K OHM 1% 1/2W 28480 0698-3415 
R23,26,44,46,49 0757-0198 R: FXD MET FLM 100 OHM 1% 1/2W 28480 0757-0198 
R24 0757-0839 R: FXD MET FLM 10K OHM 1% 1/2W 28480 0757·0839 
R25 0757-1090 R: FXD MET FLM 261 OHM 1% 1/2W 28480 0757-1090 
R27 2100·1755 R: VAR WW 100 OHM 10% LIN 1/2W 28480 2100-1755 
R28,37 0698-3405 R: FXD MET FLM 422 OHM 1% 1/2W 28480 0698-3405 
R31,32 0698-3400 R: FXD MET FLM 147 OHM 1% 1/2W 28480 0698-3400 
R33 0757-0819 R: FXD MET FLM 090 OHM 1% 1/2W 28480 0757-0819 
R34 0698-3407 R: FXD MET FLM 1.96K OHM 1% 1/2W 28480 0698·3407 
R35 0757-0833 R: FXD MET FLM 5.11K OHM 1% 1/2W 28480 0757-0833 
R36 2100-1761 R: VAR WW 10K OHM 10% LIN 1/2W 28480 2100-1761 
R38,51 0757·0159 R: FXD MET FLM 1000 OHM 1% 1/2W 28480 0757·0159 
R40 0698·3390 R: FXD MET FLM 19.6 OHM 1% 1/2W 28480 6098-3390 
R42 2100·1756 R: VAR WW 200 OHM 10% LIN 1/2W 28480 2100-1756 
R43,50 0757-1078 R: FXD MET FLM 1.47K OHM 1% 1/2W 28480 0757-1078 
R45,47 0683-1025 R: FXD COMP 1000 OHM 5% 1/4W 01121 CB 1025 
R48 0683-0475 R: FXD COMP 4.7 OHM 5% 1/4W 01121 CB 0475 
R52 0698-0090 R: FXD MET FLM 464 OHM 1% 1/2W 28480 0698-0090 
R53 0683-4715 R: FXD COMP 470 OHM 5% 1/4W 01121 CB 4715 

*Reference Designation Prefix A302 
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Figure 6-25 
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Figure 6·25. Rear Panel Assembly (02114-0009), 
Part Location Diagram and Wiring Diagram 
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WARNING 

Dangerous line voltage is present in the 
Power Supply even when Power switch Sl 
is in the Off position. Do not attempt to 
remove the protective cover over the 
Pow-er Supply, or attempt any 
maintenance whatsoever in the area of the 
Power Supply, unless the power cord has 
first been removed from the power source. 
Do not connect any grounded test 
equipment to the Power Supply unless an 
isolation transformer is connected 
between the main power source and J1 at 
the rear of the Computer. Then use 
caution when making test measurements. 
Failure to heed this warning could result 
in death or injury. 
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2114B Section VII 

SECTION VII 

REPLACEABLE PARTS 

7·1. INTRODUCTION. 

7·2. This section contains information for ordering 
replacement parts for the HP 2114B Computer. Table 7·1 
contains reference designations and abbreviations used in 
this manual. Table 7·2 contains a list of replaceable parts in 
alphanumeric order of their HP stock number. Table 7·3 
provides a code list of manufacturers. 

7·3. Table 7·2 provides the following information: 

a. Part description (refer to Table 7·1 for an 
explanation of abbreviations used in the DESCRIPTION 
column). 

b. Typical manufacturer of the part given in a 
five·digit code (refer to Table 7·3 for a list of 
manufacturers' codes). 

c. Manufacturer's part number. 

d. Total quantity of each part used in the HP 2114B 
Computer. 

7·4. A separate parts list and part location diagram for 
each assembly with the exception of the 110 Control card 

02114·6007 (refer to Volume Three, 110 System Op· 
eration) is given in Section VI of this manual. This section 
lists the parts in alphanumeric order of their reference 
designations. 

7·5. ORDERING INFORMATION. 

7 ·6. To order replacement parts, address the order or 
inquiry to the local Hewlett·Packard field office. See the 
list at the rear of this manual for field office addresses. 

7·7. Specify the following information for each part 
when ordering: 

a. Instrument model and serial number. 

b. Hewlett·Packard part number. 

c. Description. 

d. Circuit reference designation. 

7·8. To order a part not listed in Table 7·2 give a com· 
plete description of the part and include its function and 
location. 

7·1 



Section VII 2114B 

Table 7-1. Reference Designations and Abbreviations 

REFERENCE DESIGNATIONS 

A = assembly J = receptacle connector TB = terminal board 

B = motor K = relay TP = test point 

BT = battery L = inductor U = integrated circuit 

C = capacitor M = meter V = vacuum tube, neon 
CP = coupler MC = microcircuit bulb, photocell, etc. 
CR = diode P = pi ug connector VR = voltage regulator 

OL = delay line Q = transistor W = cable, jumper 
OS = device signaling (lamp) R = resistor X = socket 
E = misc hardware RT = thermistor Y = crystal 
F = fuse S = switch Z = tuned cavity, 
FL = filter T = transformer network 

ABBREVIATIONS 

A = amperes IMPG = impregnated Pia = part of 
AC = alternating current IN. = inch, inches POLY = polystyrene 
AFC = automatic frequency control INCO = incandescent PORC = porcelain 
ALUM = aluminum INCL = include(s) pas = position (s) 
AL-ELECT = aluminum electrolytic INS = insulation(ed) POT = potentiometer 
ASSY = assembly INT = internal PP = peak-to-peak 

1/0 = inputloutput PT = point 
BFa = beat frequency oscillator 

PWV = peak working voltage 
BE CU = beryllium copper K = kilo = 1000 
BH = binder head 

LH = left hand R = resistor 
BP = bandpass 

LIN = linear taper RECT = rectifier 
BRS = brass 

LK WASH = lock washer RF = radio frequency 
BWO = backward wave oscillator . 

LOG = logarithmic taper RH = round head or right hand 
C = capacitor LPF = low pass filter RMO = rack mount only 
CCW = cou nterclockwise 

milli = 10.3 RMS = root-mean square 
M -

CER = ceramic 
MEG mega = 106 RWV = reverse working voltage = 

CMO = cabinet mount only 
MET FLM = metal film 

COEF = coeffi ci en t 
METOX = metal oxide 

SoB = slow-blow 
COM = common MFR = manufacturer SCR = screw 
CaMP = composition MHz = megahertz SE = selenium 
COMPL = complete MINAT = miniature SECT = section(s) 
CONN = connector MOM = momentary SEMICON = semiconductor 
CP = cadmium plate MTG = mounting SI = silicon 

CRT = cathode-ray tube MY = Mylar SIL = silver 
CTL = capacitor-transistor logic SL = slide 
CW = clockwise N = nano (10.9 ) SPOT = single-pole, double-throw 

N/C = normally closed SPG = spring 
OC = direct current 

NE = neon SPL = special 
OEPC = deposited carbon 

NIPL = nickel plate SPST = single'pole, single-throw 
OPOT = double-pole, double-throw 

NO. = number SR = split ring 
OPST = double-pole, single-throw 

N/O = normally open SST = stainless steel 
OR = drive 

NPN = negative-positive- STL = steel 
ELECT = electrolytic negative 
ENCAP = encapsulated NPO = negative positive zero TA = tantalum 
EXT = external (zero temperature TO = time delay 

coefficient) TGL = toggle 
F = farads 

NRFR = not recommended for THO = thread 
FH = flat head 

field replacement TI = titanium 
FIL H = fillister head 

NSR = not separately replaceable TOL = tolerance 
FXO = fixed 

TRIM = trimmer 
giga (109) aBO = order by description 

G = TTL = transistor-transistor logic 
00 = outer diameter 

GE = germanium TWT = traveling wave tube 
OH = oval head 

GL = glass 
OX = oxide 

GNO/GRO = ground(ed) U(J.l) = micro = 10-6 

henries 
P = peak 

H = 
PC = printed circuit VAR = variable 

HOW = hardware 
PF = picofarads = 10.12 farads VOCW = direct current working volts 

HEX = hexagonal 
PH = Phillips head 

HG = mercury , 
PH BRZ = phosphor bronze WI = with 

HR = hour(s) 
PHL = Phillips W = watts 

HZ = hertz 
PIV = peak inverse voltage WIV = working inverse voltage 

10 = inner diameter PNP = positive-negative- WW = wirewound 
IF = intermediate frequency positive W/O = without 
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~ Part No. 

0121-0105 
0140-0151 
0140-0192 
0140-0198 

0140-0208 
0140-0210 
0160-0134 
0160-0154 
0160-0168 

0160-0363 
0160-0938 
0160-2055 
0160-2139 
0160-2198 

0160-2204 
0160-2307 
0160-3043 
0110-0019 
0170-0022 

0180-C100 
0180-0106 
0180-0116 
0180-0142 
0180-0155 

0180-0159 
0180-0197 
0180-0228 
0180-0229 
0180-0291 

0180-0374 
0180-1714 
0180-1743 
0180-1746 
0180-1868 

0180-1875 
0180-2223 
0180-2224 
01lW-2225 

0410-0173 
0440-0065 
0440-0069 
0490-0474 
0683-0475 

0683-1005 
0683-1015 
0683-1025 
0683-1525 
0683-1825 

0683-3015 
0683-3315 
0683-3905 
0683-3915 

Table 7·2. Replaceable Parts 

Description # 

C:VAR CER 9-J5 PF NPO 
C:FXD MICA 820 PF 2~ 
C:FXD MILA 68 PF 5% 
C:FXO MILA lUO PF 5% 

C:FXO MILA bdO PF 5% 
C:FXO MICA 270 PF 5% 
C:FXO MICA 22UPF 5~ 300VDCW 
C:FXO MYLAK 220UPF 10i 
C:FXU MY U.l UF 10~ 200VDCW 

~:FXD MICA b20PF 5% 
L:fXD MICA 1uOOPF 5~ 
C:FXD CcR O.vl UF +80-20% 100VDCW 
L:FXD C~~ L20 PF +80-20' 1000VOCW 
C:FXD HILA 20 PF 5% 

C:FXU MICA 10~ PF 5~ 
C:FXD MICA ~1 PF 5% 
C:FXD CE~ 2 X v.005 UF 20; 250VAC 
C:FXD MY 0.1 UF ~z 200VDCW 
C:FXD MY O.lUF 20i 600VDCW 

C:FXO tl~CT 4.7 UF 10i 35VDCW 
C:FXD tlELT bO UF 20~ 6VDCW 
C:fXD ELECT 0.8 UF 10i 35VDCW 
C:fXD ElELT 20UF -10+100% 25VOCW 
C:FXO ~l~eT L.2 UF 20~ 20VDCW 

C:FXD ELECT 220 UF 20~ 10VDCW 
C:FXD ELELT 2.2 UF 10% 20VDCW 
C:FXD ELcLT 22 UF 104 15VDCW 
C:FXD ELECT ~3 Uf 10' 10VOCW 
e:FXD ELeCT 1.0 UF 10~ 35VDCW 

C:fXD ELECT 10 Uf 10i 20VDCW 
C:FXD EL~LT ~30 Uf 10~ 6VDCW 
C:FXD tLECT 0.1 UF 10~ 35VDCW 
C:FXD ELECT 1j Uf 10% 20VOCW 
e:FXD ELtCT 4~OOUF +75-10~ 40VDCW 

C:FXD ELELT 10y,OOOUF +75-10~ 20VDCW 
C:FXD ELtCT 100,000 Uf +75-10~ 10VDCN 
C:FXD ELECT 13.uOO Uf +75-10~ 50VDCW 
~:FXD ELe~T lIO.OOO Uf +75-10Z 3VDCW 

CRYSTAl:QUARTl 25 UHM 
SkITCH:THc~MuSTAT SPST 75 DEG C 
ShITCH:THERMuSTAT 43 UEG C 
RElAY:3PUT 1uA 115/32vue 
R:FXD LUMP 4.7 UHM 5~ 1/4W 

R:FXD CuMP 10 UHM 51 1/4W 
R:fXD CUMP 100 UHM 5~ 1/4" 
R:fXD CUHP luOO OHM 5~ 1/4W 
R:fXD CuMP 1500 uHM 5~ 1/4W 
R:FXO LUMP Iboa uHM 5* 1/4W 

R fXD CuMP 300 uHM 5~ 1/4W 
R FXD CuMP 330 uHM 5% 1/4W 
R FXD CUMP 39 UHM 5% 1/4H 
R FXD CuMP 390 UHM 5% 1/4W 

Mfr. 

28480 
28480 
28480 
28480 

28480 
28480 
14655 
28480 
28480 

28480 
28480 
91418 
91418 
28480 

28480 
28480 
56289 
28480 
09134 

28480 
28480 
28480 
56289 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
56289 
56289 
56289 

28480 
38643 
28480 
94696 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 

Section VII 

Mfr. Part No. 

0121-0105 
0140-0151 
0140-0192 
0140-0198 

0140-0208 
0140-02lD 
ROM15F221J3C 
0160-0154 
0160-0lb8 

0160-0363 
0160-0938 
TA 
TYPE 6 
0160-2198 

0160-2204 
0160-2307 
29C147A-CDH 
0170-0019 
TYPE 24 

0180-0100 
0180-0106 
0180-0116 
TYPE 400 036039 
0180-0155 

0180-0159 
0180-0197 
0180-0228 
0180-0229 
0180-0291 

0180-0374 
0180-1714 
0180-1743 
0180-1746 
0180-1868 

0180-1b75 
360164Gu10Df2A-OQ8 
360133G050bF2A-OQS 
36Dl74G003DF2A-DQ8 

0410-0173 
120M 
0440-0069 
W88X11 
C8 01+75 

C8 1005 
C6 1015 
C8 1025 
Cd 1525 
C.S 1825 

ca .3015 
C8 3315 
eB 3905 
C6 3915 

TQ 

40 
1 
2 
1 
2 

1 
2 
4 

32 
1 

4 
17 

312 
1 

25 

4 
1 
2 
2 
1 

1 
1 
1 
6 

11 

1 
8 
2 
1 
1 

25 
1 
1 
2 
1 

2 
3 
2 
1 

1 
1 
1 
1 
1 

1 
49 

171+ 
1 
.3 

16 
23 

1 
6 

# See introduction to this section for ordering information 
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Table 7-2. Replaceable Parts (Continued) 

~ Part No. Description # Mfr. Mfr. Part No. TQ 

0683-4115 R:fXO &:;UMP 470 OliM 5% 1/4W 01121 C6 4115 97 
0683-5615 R:fXO CuMP 5bO UHM 5l: 114 .. 01121 C6 5615 12 
0683-8215 R:fXO COMP (JiO OHM 5: 1I4W 01121 C6 8215 5 
0686-2215 R:fXO CUHP 22U uHM 5* 1I2W 01121 fB 2215 32 
0698-0090 R:FXO HH FUI .. bit OHM U 112W 28480 0698-009D 1 

0698-3132 R:FXO MeT FLM 261 OHM U 1/8W 28480 0698-3132 2 
0698-3155 R:FXO MH FlH 4.64K OHM 1: 1/8W 28480 0698-3155 18 
0698-3390 R:FXO Mi:T flM 19.6 OHM U 112 .. 28480 0698-3390 1 
0698-3394 R:FXO MH fLH 31.6 UHM U 1I2W 28480 0698-3394 1 
0698-3400 R:FXO MeT flM 147 OHM U 1I2W 28480 0696-3400 2 

0698-3405 R:fXO MH FLM 422 OHM U l/2W 28480 0698-3405 2 
0698-3401 R:fXD Mt:T fLM 1.96K OHM 1~ 1/2W 28480 0698-3401 1 
0698-3415 R:FXD MET FlM 19.6K OHM I: 1/2W 28480 0698-3't15 1 
0698-3429 R:fXD MH fLM 19.6 OHH 1:1: 1/8W 28480 0696-3429 4 
0698-3435 R:FXD MET FlH 38.3 OHM U1/8W 28480 0698-3435 38 

0698-3446 R:fXD MH flM 383 OHM U 1/8W 28480 0698-3446 1 
0698-3530 R:fXO MH fLM 470 OHM 0.5' 1/8W 28480 0698-3530 2 
0698-3690 R:FXO MH UX 22 UHM 5: lW 28480 0698-3690 2 
Ob91:!-4099 R:fXO MET FLM 139 OHM 1* 1/8W 28480 0698-4099 2 
0698-5490 R:FXO MH flM 2K OHM 1~ 1/8W 28480 0698-5490 26 

0698-5513 R:FXD MET fLH 391 OHM 1* 1/8W 28480 0698-5513 4 
0698-1310 R:FXD FLM 1.65K 25% 1/8W 28480 0698-7310 34 
0151-0159 R:FXD MeT fLH 1000 OHM l' 1/2W 28480 0-751-0159 2 
0151-0198 R:fXD MeT fLH 100 OHM 1* 1/2W 28480 0751-0198 6 
0757-0280 R:fXD HeT fLH lK OHM 1: 1/8W 28480 0751-0280 93 

0151-0284 R:FXD HeT fUI 150 OHM 1:1: 1/8W 28480 0751-0284 2 
0151-0288 R:FXO HcT FLM 9.09K OHM 1~ 1/8W 28480 0751-0288 25 
0151-0289 R:FXD MH fLM 1~.3K OHM 1* 1/8W 28480 0757-0289 24 
0157-C346 R:FXD MeT Hi'! 10 OHM 1% 1/8W 28480 0157-0346 1 
0757-0401 R:fXD MET FLM 100 OHM U 1I8W 28480 0151-0401 85 

0151-0401 R:FXD MH fut 20u OHM U 1/8W 28480 0757-0407 1 
0151-0416 R:fXil MET flM !>J.l OHM 1:1: 1/8W 28480 0157-0416 1 
0757-0417 R:fXD'MeT fLH 562 OHM U 1/8W 28480 0157-0417 2 
0157-0419 R:FXO MeT flM od1 OHM U 1/8W 28480 0751-0419 18 
0157-0440 R:fXO Mf:T fUI 7.,OK OHM 1* 1/8W 28480 0157-04ltO 11 

0151-0442 R:fXD HI::T flM 10.0K OHM 1~ 1/8W 28480 0151-0442 5 
0157-0449 R:FXD flH 2uK UHM U 1/8W 28480 0151-0449 25 
0157-0458 R:FXD MeT fLM 51.1K OHM 1~ 1/8W 28480 0757-0458 1 
0157-0465 R:fXO MeT HH lOOK OHM U 1/8W 28480 0151-0465 2 
0757-0819 R:FXD MH fLM 90~ OHM U 112W 28480 01!)1-0a19 1 

0751-C833 R:FXO MI::T HH 5.11K OHM 1~ 1/2W 28480 0157-08,H 1 
0157-0839 R:FXO McT flH 10K OHM U 112W 28480 0157-0li39 1 
0157-0984 R:fXD MI::T Hi'! 10.0 OHM Ii 1I2W 28480 0157-0Cj84 6 
0157-1000 R:FXD MI::T flH 51.1 OHM U 1I2W 28480 0157-1000 2 

, 0151-1060 R:FXD MET HM 190 OHM U l/2W 28480 0157-1060 2 

0157-1078 R:FXD Mf:T flM 1.41K OHM 11 1/2W 28480 0751-1078 2 
0151-1090 R:FXD McT fLH 201 OHM 1% l/2W 28480 0151-1090 1 
0757-1094 R:FXO MeT fLH 1.41K OHM 1~ 1/8W 28480 0157-1094 1 
0811-0040 R:FXU WW 1 UHM Ii 5W 28480 0811-0040 2 
0811-1601 R:FXO W ... u.39 UHM 5% 2W 28480 0811-1661 4 

0811-1857 R:FXD Nil 400 UHM 5: 5W 28480 0811-1851 1 
0811-2084 R;FXD Wlil 43 UHIt 1% 5W 28480 Q811-2084 21 
0811-2490 R:fXD Wlil 0.1 UHM 3% 5W 28480 0811-2490 1 
0811-2646 R:FXD WW 250 OHM 3%' 50W 91637 RH-50 1 

# See introduction to this section for ordering information 
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Table 7-2. Replaceable Parts (Continued) 

~ Part No. Description # Mfr. Mfr. Part No. TQ 

0811-2647 R:fXD 101101 200 OHM 3% 12.5101 91631 RH-I0 2 
0811-2648 R:fXD Will 5 OHM 3:;; 12.5101 91631 RH-I0 1 
0811-2649 R:fXD Will 2 OHM 3:1: 12.5101 91637 RH-I0 1 
0811-2650 R:fXD 101ft ~o UHM 3~ 12.5101 91637 RH-I0 2 
0842-0001 VARISTOR:110 WUC 04773 RY-58 1 

1200-0199 SOCKH:CRYSTAL 91506 8000-AG9 1 
1251-0315 CONN:MALE 3 WIRE 250V lOA 83315 7556-G 1 
1251-0498 CONNE~TOK:PC 22 CONTACTS 28480 1251-0498 1 
1400-0084 FUSEHOLDER:EXTRACTOR POST TYPE 79515 342014 1 

1820-0054 INTEGRATEO CIRCUIT:QUAD2-INPUT NAND 01295 SN7400N 10 
1820-0063 INHGRAH:U CIRCUIT: TTL 56289 USN145lA 4 
1820-0065 INTEGRATI:U CIRCUIT: TTL 01295 SN7410N 1 
1820-0068 INTEGKAH:O ClRCUIT: TTL 56289 USN7410A 1 
1820-0070 INTEGKAH::D CIRCUIT: TTL 01295 SN7430A 10 

1820-0071 INTEGRATED CIRCUIT:4-INPUT DR NAND 01295 SN7440N 25 
1820-0074 INTEGH.AHD CIRCUIT:4WIDE.2INPT INVERT 01295 SN7454N 1 
1820-0075 INTEGRATI::O CIRCUIT:JK HASTER SLAVE f/f 01295 SN7413N 3 
1820-Gu71 INTEGKATI:D CIRCUIT:"O"EOGE TRIGGER f/F 01295 SN1474N 62 
1820-0084 INTEGRATED C IRCUI T: TTL 01295 SN1453N 1 

1820-0085 INTEGRATEu CIRCUIT:TTL 28480 1820-00d5 1 
1820-0105 INTEGRATED CIRCUIT:VOLTAGE REGULATOR 28480 1820-0105 1 
1820-0111 INTEGRAJEu CIRCUIT: TTL 28480 1820-0111 i 
1820-0125 llIiTEGKATEO CIRCUI T:OUAl COMPARATOR 01263 U5f711139X 1 
1820-0121 INTEGKAH:D CIRCUIT:TTl 28480 1820-0121 50 

1820-0129 INTEGRATEU CIRCUl T:TTl 28480 1820-0129 12 
1820-0130 INTEGkATED CIKt:UI T: TTl 28480 182,)-0130 U 
1820-0132 INTEGRAfEU CIKI..UIT: TTL 07263 U6A901659X 4 
1620-0137 INTeGRATED CIRCUIT 28480 1820-0131 11 
1820-0301 INTEGKATEu CIKCUIT:QUAD BISTABLE lATCH 01295 SN7475N 4 

1820-0305 INTEGl<ATEU CIRCUIT:BINARY fULL ADDER 01295 SN7483N It 
1820-0310 INTEGRATl:u CIRCUIT: OTl 01263 U6A996259X 11 
1820-0327 INTEGKATED CIH.CUIT:QUAO 2-INPT NAND 01295 SN7401N 92 
1820-0328 INTEGRATl:!) CIRCllIT:QUAD 2- INPT NOR 01295 SN1402N 1 
1820-0370 INTEGRATED CIK(.UIT:TTl 28480 1820-0370 1 

1820-0371 I foiTE GRATED CIRCUIT:TTL 28480 1820-0371 1 
1820-0372 INTEGH.AHD CIRCUI r: TTL 01295 SN14HllN 20 
1820-0374 INTEGRATEu CIRI..UIT:TTl 28480 1820-0374 25 
1820-0377 INTEGRAHD CIRi.lJl T: TTL 28480 1820-0371 1 
1820-0378 INTEGKAH:O CIRCUlT:TTl 28480 1820-0378 8 

1820-0379 INTEGRATED CIRCUIT:Tn 28480 1820-0319 2 
1820-0380 INTEGRATED CIRCUIT: TTL 28480 1820-038Q 1 
1820-0381 INTEGRATI::U CIRCUl T: TTL 28480 1820-0381 1 
1820-0382 INTEGRAH::u CIRCUI T:TTL 28480 1820-0382 3 
1820-0383 INTEGKAHu CIR ... UIT:TTl 28480 1820-0383 5 

1820-0384 INTEGRAH:U CIRCUIT:TTl 28480 1820-0384 1 
1820-0956 I NTl: GKAT Eo CIKCUIT: eTl 07263 S13459 25 
1853-0012 TRANSISTOR PNP SILICON 2N2904A 04113 2N290ltA 2 
1853-0013 TRANSISTOR 2N2904 01295 2N2904 1 
1853-0016 TRANSl:>TOR SILICON PNP 2N3638 01263 2N3638 2 

1853-0036 TRANSISTOR:SIllCON PNP 04113 SP-3b12 61 
1853-0052 TRANSlSTuk:SIlICuN PNP 04113 2N3740 1 
1854-0013 TRANSISTUR:NPN SILICON 2N2218A 04713 2N2218A 32 

# See introduction to this section for ordering information 
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$ Part No. 

1854-0C53 
1854-0094 
1854-0215 
1854-0246 
1854-0264 

1854-0410 
1901-0025 
1901-0028 
1901-0033 

1901-0040 
1901-0050 
1901-0164 
1901-0344 
1901-0495 

1901-0499 
1902-C049 
1902-3043 
1902-3048 
1902-3104 

1902-3182 
1910-0022 
1910-0034 
2100-1755 
2100-1756 

2100-1761 
2110-0010 
2110-0036 
2110-0055 
2140-0217 

2140-0240 
3101-0030 
3101-0932 
3160-0072 
8159-0005 

9100-1226 
9100-1235 
9100-1934 
9140-0137 
02114-6003 

02114-6005 
02114-6007 
02114-6009 
02114-6010 
02114-6013 

02114-6021 
02114-60424 
02114-60425 
02114-60426 

02114-60427 
02114-60429 
02115-6042 
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Table 7-2. Replaceable Parts (Continued) 

Description # 

TRANSlSTOR:SIllCUN NPN 2N2218 
TRANSlSTuK:SIll~ON NPN 
TRANSlSrOk:SIllCON NPN 
TRANSlSTUR:SlllCUN NPN 
TRANSl~TuR:Slll~UN NPN 

TRANSISTOR:SILICON NPN 
DIODE: Slll~lm 100 WV 100MA 
DIODE:SIlICUN 0.75A 400PIV 
DIODE:S1l1CUN 100MA 180WV 

OIODE:Stll~ON 30MA 30WV 
DIOOE:SIllCON 75V 
DIODE:SIlI~UN 200PIV 3A 
DIODf:SIllCON 
OIODE:SIlICON 50PIV 12A 

DIODE:SIlICUN 400 PIV 12A 
DIOU~.BRfAKDUWN: 6.19V 5~ 
UIODE:dk~AKUOWN ~.32V 2~ 400MW 
UIODE tiRfAKOUWN:SIlICON 3.48V 5~ 
DIODE ~R~AKUuwN:5.62V 5~ 

DIODE dkEAKOUWN:SILICON 12.1V 5¥ 
DIODE:GfRMANIUH 5 WIV 
UIODE:GEkMANIUH 25V 
R:VAR WW 100 OHM 10* LIN 1/2W 
R:VAR Ww 20u UHM 10: LIN 1/2W 

R:VAR WW 10K OHM 10~ LIN 1/2W 
FUSE:~ARTRIU~E 3 AG 5 AMP 250V MAX 
fISE:~AkTRID~~ 8 AMP 12~V 

FUSE:CARTRIUGE 4 AMP 250V 
lAMP:INCU 2.7V O.06A 

LAMP:INCO 28V 0.04A 
SwITCri:TUG SPST 15 AMP 125 VAC 
SWITCH:~lIUf UPOT 0.5A 125V AC/DC 
fAN:TUBfAXIAL 115V 60 HZ 
.JUMPEx iII.1Ri:: 

TRANSFURMER:PU~SE 
TRANSFORMER:PUWER 
LlNEFI LTER 
CGIL:FXu kF 1 ~ri 51 
SHIFT luGIC 

SENSE AHPLIFIER 
110 CONTRt:.l 
DISPLAY CAkD 
REGULA TUk CAIW 
CAPACITOR tlOARD 

PROXIMITY SWITCH ASSY. 
ARITHMETIC LUGI~ 
INSTRUCTION UE~UUER 
TIMING G~NEI(ATUR 

DRIVEl{ :>wH~H 
INHI BIT URI VER 
C~RE MEHuRY STA~K ASSY (4KI 

Mfr. 

04713 
07263 
04713 
07263 
04713 

04713 
28480 
28480 
28480 

07263 
28480 
04713 
28480 
28480 

04713 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28460 
28480 

28480 
75915 
75915 
75915 
92966 

71744 
88140 
79727 
28480 
28480 

28480 
28480 
28480 
28480 
04404 

04404 
28480 
04404 
04404 
04404 

28480 
28480 
2B480 
28480 

28480 
28480 
04404 

Mfr. Part No. 

2N22I8 
YPE2N3646 
SPS3611 
2N3643 
2N3715 

SJ2017 
1901-0025 
1901-0028 
1901-0033 

FDGI088 
1901-0050 
IN4721 
1901-0344 
1901-0495 

MR1l24 
1902-0049 
1902-3043 
1902-3048 
1902-310~ 

1902'"-3182 
1910-0022 
1910-0034 
2100-1755 
2100-1756 

2100-1761 
312005 
312008 
312006 
2303 

CM-385 
890bK368 
GG3So-0001 
3160-0012 
8159-0005 

9100-1226 
9100-1235 
9100-1943 
9140-0137 
02114-6003 

02114-6005 
02114-6007 
02114-6009 
02114-6010 
02114-6013 

02114-6021 
02114-60424 
02114-604l5 
02114-6042b 

02114-60421 
02114-60429 
02115-6042 

# See introduction to this section for ordering information 

2114B 

TQ 

5 
6 

93 
101 

2 

5 
16 

5 
1 

138 
21 
15 

2 
2 

4 
2 
1 
1 
2 

1 
78 
49 

2 
1 

1 
2 
2 
2 
1 

63 
1 
6 
2 

23 

16 
1 
1 

26 
1 

2 
1 
1 
1 
1 

25 
4 
1 
1 

2 
1 
1 
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Table 7-3. Code List of Manufacturers 

The following code numbers are from the Federal SUpply Code for Manufacturers Catalogmg Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and theIr latest supplements. The date of revision and the date of the 
supplements used appear at the bottom of eac? page. Alphabetical codes have been arbitrarIly assigned to 
suppliers not appearing m the H4 Handbooks. ' 

Code 
No. Manufacturer Address 

00000 
00136 
00213 
00287 
00334 
00348 
00373 
00656 
00779 
0078t 
008 t5 

U, S, A. Common Any supplier of U, S. 
McCoy ElectrOnics Mount Holly Spllngs, Pa. 
Sage ElectrOniCs Corp, Rochester, N. Y. 
Cemeo Inc. Danielson, Conn 
Humldlal Colton, Calif. 
Mlcrotron Co" Inc. Valley Stream, N. Y. 
GarlocK Inc Cherry Hili, N. J, 
Aerovo, Corp, New Bedford, Mass. 
Amp Inc, Hallisburg, Pa, 
Alleralt Radio Corp. Boonton, N. J. 
Norlhern Englneellng Laborato,,"~, Inc. 

Burlington, WIS. 
00853 Sangamo Electllc Co , Pickens Dlv. 

00866 
00891 
00929 
01002 

01009 
01121 
01255 
01281 
01295 

01349 
01589 
01670 
01930 
01961 
02114 
02116 
02286 
02660 
02735 

02771 

02777 
02875 
03508 
03705 
03797 
03818 
03877 
03888 
03954 

04009 

04013 
04062 
04222 
04354 
04404 

04651 

04673 
04713 

Goe Englneellng ~o. 
Carl E. Holmes Corp. 
Mlcrolab Inc. 

Pickens, S. C, 
City of Industry, Cal. 

Los Angeles, Calif. 
livingston, N, J. 

General Electllc Co,. Capacitor Depl. 

Alden Products Co 
Allen Bradley Co, 
LIlian Industlles, Inc. 
TRW SemIConductors, Inc, 
Texas Instruments, Inc. I 

Hudson Falls, N. Y. 
Brockton, Mass. 
Milwaukee, WIS. 

Beverly H Ills, Calif. 
Lawndale, Calif. 

TranSIStor Products D,V, Dallas, Te,as 
The AII,.nce Mfg, Co. AII,.nce, OhiO 
PaCIfiC Relays, Inc, Van Nuys, Calif. 
Gudebrod Bros Silk Co. New York, N. Y. 
Amerock Corp. Rockford, III. 
Pulse Englneellng Co. Santa Clara, Calif. 
Ferro,cube Corp, of Amellca Saugerties, N, Y. 
Wheelock Signals, Inc. Long Branch, N. J. 
Cole Rubber and PlastICS Inc. Sunnyvale, Calif. 
Amphenol·Borg ElectronICs Corp, BroadView, III. 
Radio Corp, of Amellea, SemIConductor 

and Matellals D,v Somerville, N. J. 
Vocallne Co. of Amellca, Inc, 

Hopkins Englneellng Co 
Hudson Tool & O,e Co 

Old Saybrook,- Conn, 
San Fernando, Calif. 

Newark, N,J, 
G E. Sem 1C0nductor Prod. 
Ape, Machine & Tool Co, 
Eldema Corp 

Dept. Syracuse, N, y, 

Parker Seal Co 
TranSitron Electllc Corp 
Pyrofllm ReSistor Co., Inc. 
Singer Co" Diehl Dlv. 

Flnderne Plant 

Dayton, OhiO 
Compton, Calif. 

Los Angeles, Calif. 
Wakefield, Mass, 

Cedar Knolls, N.J. 

Arrow, Hart and Hegeman Elect. 
Sumemlle, N, J, 

Co. 
Hartford, Conn. 

Taurus Corp. Lambertville, N. J. 
Area ElectronIC Inc Great Neck, N. Y. 
HI-Q D,VIS,on of Aerovo, Myrtle Beach, S. C. 
PreCISion Paper Tube Co Wheeling, III. 
Dymec D,VIS,on of Hewlett·Packard Co. 

Palo Alto, Calif. 
Sylvania Electllc Products, Microwave 

Device Dlv. Mount.,n View, Calif. 
Dakota Engr. Inc. Culver City, Calif. 
Motorola, Inc, SemIConductor Prod. Dlv. 

PhoeniX, Arizona 
04732 Flltron Co" Inc. Western Dlv. 

04773 Automatic Electllc Co 
04796 Sequoia Wile Co 
04811 PreCISion Call Spllng Co, 
04870 P.M. Motor Company 
04919 Component Mfg. SelVlce Co, 

Culver City, Calif. 
Northlake, III. 

Redwood City, Calif. 
EI Monte, Calif. 
Westchester, III. 

W. Blldgewater, Mass. 
05006 Twentieth Century PlastICS, Inc. 

Los Angeles, Calif. 

\..ode 
No. Manufacturer Address 

05245 
05277 

05347 
05397 

05574 
05593 
05616 

05624 
05728 

05729 
05783 
05820 
06004 

06090 
06175 
06402 
06540 

06555 

Componenls Corp. 
Wesllnghouse Electllc Corp. 

Seml·Conductor Dept 
Ultronl', Inc, 
Union Carbide Corp., Elect. 

Viking Ind. Inc 
Icore Electro·P lastlcs Inc. 
Cosmo PlastIC 

(c/o Electllcal Spec. Co.) 
Barber Colman Co, 
Tlffen OptICal Co 

ChICago, III, 

Youngwood, Pa. 
San Mateo, Calif. 

Dlv. 
New York, N, y, 

Canoga Park, Calif. 
Sunnyvale, Calif. 

Cleveland, OhiO 
RoCkford, III. 

Roslyn Heights, Long Island, N, y, 
Metro·Tel Corp. Westbury, N, y, 
Stewart Englneellng Co. Santa Cruz, Calif. 
Wakefield Engineering Inc, Wakefield, Mass, 
Bas Sick Co., D,V, of Stewart Warner Corp. 

Blldgeport, Conn, 
Raychem Corp Redwood City, Calif. 
Bausch and Lomb OptICal Co. Rochester, N. y, 
E, T.A. Products Co. of Amellca ChICago, III. 
Amatom ElectronIC Hardware Co , Inc, 

New Rochelle, N. Y. 
Beede Electllcal Instrument Co" Inc, 

Penacook, N. H. 
06666 General DevICes Co" Inc. 
06751 Components Inc., Am. Dlv. 
06812 Torllngton Mfg, Co , West QIV. 

Ind,.napollS, Ind, 
PhoeniX, Ariz. 

06980 
07088 
07126 
07137 
07138 

07149 
07233 
07256 
07261 
07263 

07322 
07387 
07397 

07700 
07829 
07910 
07933 

07980 

08145 
08289 
08358 

08524 
08664 
08717 
08718 

Varian Assoc Elmac Dlv. 
Kelvin Electllc Co. 
Dlgltran Co. 
TranSistor ElectrOnics Corp, 
Westinghouse Electllc Corp 

ElectronIC Tube Dlv. 

Van Nuys, Calif. 
San Carlos, Calif. 

Van Nuys, Calif. 
Pasadena, Calif. 

Minneapolis, Minn. 

Elmlla, N,Y. 
Fllmohm Corp. 
Clnch-Graphlk Co 
SilICon TransIStor Corp, 
Avnet Corp 

New York, N. y, 
City of Industry, Calif. 

Carle Place, N, Y. 
Culver Crty, Calif. 

Fallchlld Camera & Inst Corp, 
Semiconductor Dlv. 

Mlnnesola Rubber Co 
Blltcher Corp, The 
Sylvania Elect Prod. 

Mountain View, Calif. 
Minneapolis, Minn. 

Monterey Park, Calif. 
Inc., Mt. View Operations 

Mountain View, Calif. 
TechnICal Wile Products Inc Cranford, N. J. 
Bodine Elect. Co, ChICago, III, 
Continental Device Corp Hawthorne, Calif. 
Raytheon Mfg Co" 

SemIConductor D,V, 
Hewlett-Packard Co" 

U,S Englneellng Co 
Blinn, Delbert Co 
Burgess Battery Co. 

Mount.,n View, Calif. 
Boonton Radio Dlv. 

Rockaway, N J. 
Los Angeles, Calif. 

Pomona" Calif. 

Niagara Falls, Ontallo, Canada 
Deutsch Fastener Corp. Los Angeles, Calif. 
Bllstol Co , The Waterbury, Conn. 
Sloan Company Sun Valley, Calif. 
ITT Cannon Electllc Inc PhoeniX Dlv. 

08727 National Radio Lab Inc 
PhoeniX, Arizona 

Paramus, N.J. 
08792 CBS ElectronICs SemIConductor 

Operations, D,v of C, B S, Inc, 

08806 Ceneral Electllc Co. Mln,.t. 

08984 Mel·Raln 
09026 Babcock Relays D,v 
09134 Te,as CapaCitor Co. 

Lowell, Mass. 
Lamp Dept. 

Cleveland, OhiO 
IndianapolIS, Ind. 

Costa Mesa, Calif. 
Houston, Texas 

Code 
No. Manufacturer Address 

09145 
09250 
09353 
09569 

09922 
10214 

10411 
10646 
11236 
11237 

11242 
11312 
11314 
11453 
11534 
11711 

11717 
11870 
12040 
12136 
12361 
12574 

12697 
12728 
12859 
12881 
12930 
12954 
13103 
13396 
13835 

14099 
14193 
t4298 
t4433 

14493 
14655 
14674 
14752 
14960 
15203 
15287 
15291 
15558 

15566 
15631 
15772 

15801 
15818 
16037 
16179 
t6352 
16585 
16688 

16758 
17109 
17474 
17554 
17675 
177 45 

Tech Ind Inc Atohm Elect. 
Electro Assemblies, Inc. 

Burbank, Calif. 
ChICago, III 

Newton, Mass. C & K Components Inc. 
Mallory Battery Co, of 

Canada, Ltd. 
Burndy Corp. 

Toronto, Ontallo, Canada 
Norwalk, Conn. 

General TranSistor Western Corp. 
Los Angeles, Calif. 

TI·Tal, Inc, Berkeley, Calif. 
Carborundum Co ( Niagara Falls, N. Y. 
CTS of Berne, Inc, ' Berne, Ind. 
ChICago Telephone of California, Inc. 

So, Pasadena, Calif. 
Bay State ElectronICs Corp. Waltham, Mass. 
Teledyne Inc, MICrowave D,V, Palo Alto, Calif. 
National Seal Downey, Calif. 
PreCISion Connector Corp. JamaICa, N. Y. 
Duncan ElectronICs Inc. Costa M~a, Calif. 
General Instrument Corp" SemIConductor 

DIV" Products Group Newark, N.J, 
Impellal ElectronIC, Inc, Buena Park, Calif. 
Melabs, Inc Palo Alto, Calif. 
National SemIConductor Danbury, Conn 
Philadelphia Handle Co. • Camden, N.J. 
Grove Mfg. Co" Inc, Shady Grove, Pa, 
Gulton Ind. Inc. Data System D,V, 

Clarostat Mfg Cd. 
Elmar Filter Corp. 

Albuquerque, N, M. 
Dover, N. H. 

W. Haven, Conn. 
Tokyo, Japan 

Clark, N, J, 
Newport Beach, Calif. 

Nippon Electllc Co , Ltd. 
Mete, ElectronICs Corp, 
Delta Sem 1C0nductor Inc, 
DICkson ElectronICs Corp. 
Thermolloy 

Scottsdale, Allzona 
Dallas, Texas 

Hanover, Germany 
of PaCific Industlles, Inc, 

Telefunken (GmbH) 
Mldland-Wllght D,V, 

Kansas City, Kansas 
Sem-Tech Newbury Park, Calif. 
Calif. ReSistor Corp Santa MonICa, Calif. 
Amellcan Components, Inc, Conshohocken, Pa, 
ITT SemIConductor, A Dlv. of Int. Telephone 

& Telegraph Corp. West Palm Beach, Fla, 
Hewlett-Packard Company Loveland, Colo 
Cornell Dubller Electllc Corp, Newark, N. J. 
Corning Glass Works Corning, N. V. 
Electro Cube Inc San Gabllel, Calif. 
Williams Mfg. Co, San Jose, Calif. 
Webster ElectronICs Co. New York, N, V. 
SCionlCs Corp Northlldge, Calif. 
Adjustable Bushing Co, N. Hollywood, Calif. 
MICron ElectronICs 

Garden City, Long Island, N, V. 
Amprobe Inst. Corp, Lynbrook, N, V. 
CabletronlCs Costa Mesa, Calif. 
Twentieth Century Call Spllng Co, 

Fenwal Elect. Inc. 
Amelco Inc. 
Spruce Pine MICa Co. 
Omnl-Spectra Inc 
Computer Diode Corp. 
Boals Alleralt Nut Corp. 
Ideal Prec Meter Co., Inc. 

Santa Clara, Calif, 
Framingham, Mass, 

Mt. View, Calif. 
Spruce Pine, N.C, 
Farmington, MlCh, 

Lodl, N. J, 
Pasadena, Calif. 

De Jur Meter Dlv. Brooklyn, N. Y. 
Delco Radio Dlv. of G.M, Corp. Kokoma, Ind. 
ThermonetlCs Inc. Canoga Park, Calif. 
Trane, Company Mountain View, Calif. 
Components Inc, Biddeford, Ma, 
Hamlin Metal Products Corp. Akron, OhiO 
Angstrohm Prec. Inc. No Hollywood, Calif. 
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Table 7-3. Code List of Manufacturers (Continued) 

Code 
No. Manulocturer Address 

17870 McGraw·EdlSon Co. Manchester, N. H. 
1804Z Power Design Pacific tnc. Palo Alto, Calif. 
18083 Clevlte Corp., Semiconductor Dlv. 

Palo Alto, Calif. 
18324 Signetics Corp. Sunnyvale, Calif. 
18476 Ty·Car Mfg. Co., Inc. HollISton, Mass. 
t8486 TRW Elect Camp. Dlv. Des Plaines, III. 
18583 CurtIS Instrument, Inc. Mt. KISCO, N. Y. 
18612 VlShay Instruments Inc. Malvern, Pa. 
18873 LI. DuPont and Co., Inc. Wilmington, Del. 
18911 Durant Mfg. Co. Milwaukee, WIS. 
19315 The Bendix Corp., Navigation & Control Dlv. 

Teterboro, N. J. 
19500 Thomas A. EdISon Industlles, Dlv. of 

McGraw· EdISon Co. West Orange, N.J. 
t9589 Concoa Baldwin Park, Calif. 
19644 LRC Eleclronlcs Horseheads, N. Y. 
19701 Electra Mfg. Co. Independence, Kansas 

·20183 General Atronlcs Corp. Philadelphia, Pa. 
21226 ExeCutone, Inc. Long Island City, N. Y. 
21335 Fafnrr Beallng Co., The New Blltaln, Conn. 
21520 Fansteel Metallurgical Corp. N. Chicago, III. 
23042 Texscan Corp. IndianapolIS, Ind. 
23783 BlltlSh RadiO Electronics Ltd. Washington, D. C. 
24455 G. L Lamp D,vIS,on 

Nela Park, Cleveland, Ohio 
24655 - General RadIO Co. West Concord, Mass. 
24681 Memcor Inc., Camp. Dlv. Huntington, Ind. 
24796 Parelco Inc. San Juan CapIStrano, Calif. 
26365 Giles Reproducer Corp. New Rochelle, N.Y. 
26462 Grobet File Co of Amellca, Inc. 

Carlstadt, N. J. 
26851 Compac/HolllSter Co. HollISter, Calif. 
26992 Hamilton Watch Co. Lancaster, Pa. 
27251 Specialities Mfg. Co , Inc. Stratford, Conn. 
28480 Hewlett·Packard Co. Palo Alto, Calif. 
28520 Heyman Mfg. Co. Kenilworth, N.J. 
30817 Instrument Specialties Co., Inc. 

Little Falls, N. J. 
33173 G. E. Receiving Tube Dept. Owensboro, Ky. 
35434 Lectrohm Inc. Chicago, III. 
36196 Stanwyck Coli Products Ltd. 

Hawkesbury, Ontallo, Canada 
36287 Cunningham, W. H. & Hili, Ltd. 

Toronto Ontallo, Canada 
37942 P. R. Mallory & Co. Inc. IndianapolIS, indo 
39543 Mechanical Industlles Prod. Co. Akron, Ohio 
40920 Miniature PreCISion Beallngs, Inc. Keene, N. H. 
42190 Muter Co. Chicago, III. 
43990 C. A. Norgren Co. Englewood, Colo. 
44655 Ohmlte Mfg. Co. Skokie, III. 
46384 Penn Eng. & Mfg. Corp. Doylestown, Pa. 
47904 Polaroid Corp. Camblldge, Mass. 
48620 PreCISion Thermometer & Inst. Co. 

Southampton, Pa. 
49956 Microwave & Power Tube Dlv. Waltham, Mass. 
52090 Rowan Controller Co. Westm Inster, Md. 
52983 Sanborn Company Waltham, Mass. 
54294 Shallcross Mfg. Co. Selma, N. C. 
55026 Simpson Electllc Co. Chicago, III. 
55933 Sonotone Corp ElmSford, N. Y. 
55938 Raytheon Co. Commercial Apparatus & 

Systems D,v So. Norwalk. Conn. 
56137 Spaulding Fibre Co., Inc. Tonawanda, N. Y. 
56289 Sprague Electllc Co. North Adams, Mass. 
59446 Telex Corp. Tulsa, Okla. 
59730 Thomas & Betts Co. Elizabeth, N.J. 
60741 TllplW Electllcal Inst. Co. Bluffton, Ohio 
61775 Union SWitch and Signal. Dlv. of 

Westinghouse Arr Brake Co. Pittsburgh, Pa. 
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Code 
No. Monulacturer Address 

62119 
63743 
64959 
65092 
66295 
66346 

Universal Electllc Co 
Ward·Leonard Electllc Co. 
Western Electllc Co., Inc. 
Weston Ins!. Inc. Weslon·Newark 
Wlttek Mfg. Co. 

Owosso, Mich. 
Mt. Vernon, N. Y. 

New York, N. Y. 
Newark, N. J. 
Chicago, III. 

Minnesota Mining & Mfg. Co. Revere Mlncom Dlv. 

70276 Allen Mfg Co. 
70309 Allied Conlrol 

S!. Paul, Minn. 
H altford, Conn 

New York, N. Y. 
70318 Allmelal Screw Product Co., Inc. 

70417 
70485 
70563 
70674 
70903 
70998 
71002 
71034 
71041 

71218 
71279 
71286 
71313 

Amplex. Dlv. of Chlysler Corp. 
AtlantiC India Rubber Works, Inc 

Garden City, N. Y. 
DetrOit, Mich. 
Chicago, III. 

Union City, N.J. Ampelite Co , Inc. 
ADC Products fnc. 
Belden Mfg. Co. 

MinneapolIS, Minn. 

Brrd Electronic Corp 
Brrnbach RadiO Co 
Billey Electllc Co., Inc. 

Chicago, III. 
Cleveland, Ohio 
New York, N. Y. 

Elle, Pa. 
Boston Gear Works Dlv. of Murray Co 

of Texas QUincy, Mass. 
Bud RadiO, Inc. Willoughby, Ohio 
Camblldge Thermlonlcs Corp. Camblldge, Mass. 
Camloc Fastener Corp. Paramu~, N.J. 
Cardwell Condenser Corp. 

Lindenhurst L.I., N. Y. 
71400 Bussmann Mfg. Dlv. of McGraw· EdISon Co. 

St. LOUIS, Mo. 
71436 ChICago Condenser COlp. ChICago, III. 
71447 Calif. Spllng Co , Inc. PlCo·R,vera, Calif. 
71450 CTS Corp. Elkhart, fnd. 
71468 ITT Cannon Electllc Inc. Los Angeles, Calif. 
71471 Cinema, Dlv. Aerovox Corp. Burbank, Calif. 
71482 C.P. Clare & Co. Chicago, fll. 
71590 Centralab Dlv. of Globe Union Inc. 

Milwaukee, WIS. 
71616 Commercial PlastICS Co ChICago, III. 
71700 COin ISh Wrre Co., The New York, N. Y. 
71707 Coto COil Co., Inc. Providence, R.1. 
71744 ChICago Miniature Lamp Works ChICago, III. 
71785 Cinch Mfg. Co., Howard B. Jones Dlv. 

ChICago, III. 
71984 Dow Corning Corp. Midland, Mlch 
72136 Electro Mol,ve Mfg. Co., Inc. Wlilimanllc, Conn. 
72619 Dlallght COlp. Brooklyn, N. Y 
72656 Indiana General Corp. ElectronICs Dlv. 

Keasby, N.J. 
72699 General Instrument COlp., Cap. Dlv. Newark, N.J. 
72765 Drake Mfg Co. Harwood Herghts, III. 
72825 Hugh H. Eby Inc. Philadelphia, Pa. 
72928 Gudeman Co ChICago, III. 
72962 ElasllC Stop Nut Corp. Union. N.J. 
72964 Robert M. Hadley Co. Los Angeles, Calif. 
72982 Elle TechnologICal Products, Inc. Elle, Pa. 
73061 Hansen Mfg. Co., Inc. Pllnceton, fnd. 
73076 H. M. Harper Co. ChICago, III. 
73138 Hellpot Dlv. of Beckman Inst., Inc. 

Fullerton, Calif. 
73293 Hughes Products D,VIS,on of Hughes 

Arrcraft Co. Newport Beach, Calif. 
73445 Ampe'rex Elect Co. HickSVille, L.I., N. Y. 
73506 Bradley SemIConductor Corp New Haven, Conn 
73559 Carling Electllc. Inc Hartford, Conn. 
73586 Crrcle F Mfg. Co. Trenton, N. J. 
73682 George K Garrett Co., D,v MSL 

Industlles Inc. Philadelphia, Pa. 
73734 Federal Screw Products Inc. ChICago, III. 
73743 Fischer Spec,,1 Mfg. Co. Clnclnnah, OhiO 
73793 General Indusilies Co • The EIYlia. OhiO 
73846 Goshen Stamping & Tool Co. Goshen, Ind. 

Code 
No. Monu/oclurer Address 

73899 JFD ElectronICs Corp Brooklyn. N. Y. 
73905 Jennings RadiO Mfg. Corp. San Jose, Calif. 
73957 Groov,P,n Corp. Rldgefreld, N. J. 
74276 Signalite Inc. Neptune, N.J. 
74455 J. H. Wlnns, and Sons Winchester, Mass. 
74861 Industllal Condenser Corp. ChICago, III. 
74868 R F. Products D,VIS,on of Amphenol·Borg 

ElectronICs Corp. Danbury, Conn. 
74970 E. F Johnson Co. Waseca, Minn. 
75042 International ReSIStance Co. Philadelphia, Pa. 
75263 Keystone Carbon Co., Inc. St. Marys, Pa. 
75378 CTS Knlghls Inc. SandWICh, III. 
75382 Kulka Electllc Corporation Mt Vernon, N. Y. 
75818 Lenz Electllc Mfg Co. Chicago, III. 
75915 Llttlefuse, Inc. Des Plarnes, III. 
76005 Lord Mfg. Co. Elle, Pa. 
76210 C. W Marwedel San FranCISCO, Calif. 
76433 General Instrument Corp., MlCamold D,V,SIon 

Newark, N.J. 
76487 James Millen Mfg Co., Inc. Malden, Mass. 
76493 J. W Miller Co. Los Angeles, Calif. 
76530 Clnch·Monadnock, Dlv. of Unlled Carr 

Fastener Corp. San Leandro, Calif. 
76545 Mueller Electllc Co. Cleveland, Ohro 
76703 National Union Newark, N.J. 
76854 Oak Manufactullng Co. Crystal Lake, III. 
77068 The BendiX Corp .• ElectrodynamICs Dlv. 

N. Hollywood, Caflf. 
77075 PaCIfIC Metals Co. San FranCISCO, Calif. 
77221 Phanostran Instrument and ElectronIC Co. 

South Pasadena, Calif. 
77252 Philadelphia Steel and Wrre Corp. 

Philadelphia, Pa. 
77342 Amellcan Machine & Foundry Co. Potter 

& Brumfreld Dlv Pllnceton, Ind. 
77630 TRW ElectronIC Components Dlv. Camden, N. J 
77638 General Instrument Corp., Rectlfrer Dlv. 

Brooklyn, N Y 
77764 ReSistance Products Co. Harllsburg, Pa 
77969 Rubbercraft Corp. of Caflf. Torrance, Calif. 
78189 Shakeproof D,VIS,on of IllinOIS Tool Works 

78277 
78283 
78290 
78424 
78452 
78471 
78488 
78493 
78553 
78790 
78947 
79136 
79142 
79251 
79717 

79963 
80031 

80110 
80131 

80207 

80123 
80248 
80294 
80411 

Sigma 
Signal IndICator Corp. 
Struthers·Dunn Inc. 
Specrallty Leather Prod. Co 
Thompson·Bremer & Co. 
Tilley Mfg. Co. 
Stackpole Carbon Co. 
Standard Thorn son Corp. 
Tlnnerman Products. Inc. 
Transformer Engineers 
UClnlte Co. 

Efgln. Itt. 
So. Brarntree, Mass. 

New York, N. Y. 
Pitman, N. J. 
Newark, N.J. 
ChICago, III. 

San FranCISCO. Calif. 
St. Marys, Pa. 

Waltham, Mass. 
Cleveland. OhiO 

San Gabllel, Calif. 
Newtonville, Mass. 

Waldes Koh,noor Inc. 
Veeder Root, Inc. 
Wenco Mfg Co. 

Long Island City, N. Y. 
Hartford, Conn. 

ChICago, III. 
Cont,nental·W"t ElectronICs Corp. 

Phlladelph". Pa. 
Zrellck Mfg. Corp New Rochelle, N. Y. 
Mepco D,v,s,on of SesSions Clock Co. 

Morllstown. N.J. 
Schnitzer Alloy Products Co. Elizabeth, N. J. 
ElectronIC Industlles ASSOCiation. Any brand 

Tube meeting EIA Standards·Washlngton, DC. 
Unlmax SWitch, Dlv. Maxon ElectronICs Corp. 

Wallingford, Conn. 
United Transformer Corp New York. N. Y. 
Oxford Electllc Corp. ChICago, III. 
Bourns Inc. RiverSide, Calif. 
Acro Dlv. of Robertshaw Controls Co. 

Columbus, OhiO 
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Table 7-3_ Code List of Manufacturers (Continued) 

Cod. 
No. Monu!octurer Address 

80486 All Star Products tnc. Deftance, Ohio 
80509 Avery Labet Co. Monrovia, Calif. 
80583 Hammartund Co., Inc. Mars Hill, N. C. 
80640 Stevens, Arnold, Co., Inc. Boston, Mass. 
808t3 Dlmco Gray Co. Dayton, Ohio 
81030 International Instruments Inc. Orange, Conn. 
81073 Grayhlll Co. LaGrange, III. 
81095 Tllad Transformer Corp. Venice, Calif. 
81312 Wlnchestel Elec. Dlv. Litton Ind., Inc. 

81349 
81483 
8154t 
81860 

Oakville, Conn. 
MIlitary Speclftcallon .....• 
Internalional Rechfler Corp. EI Segundo, Calif. 
Allpax Electronics, Inc. Camblldge, Malyland 
Barry Controls, Dlv. Barry Wrrght Corp. 

Watertown, Mass. 
82042 Cartel PrecISion Electllc Co. Skokie, III. 
82047 Spertl Faraday Inc., Copper HeWitt 

ElectriC Dlv. Hoboken, N. J. 
82116 ElectriC Regulatol Corp. Norwalk, Conn. 
82142 Jeffers ElectrOnics D,v,s,on of Speer 

Carbon Co. Du BOIS, Pa. 
82170 Fallchlld Camera & Inst. Corp. Space & Defense 

System Dlv. Paramus, N. J. 
82209 Magulle Industlles, Inc. Greenwich, Conn. 
82219 Sylvanra ElectriC Prod. Inc. 

ElectrOnic Tube D,v,s,on Emporium, Pa. 
82376 Astron Corp. East Newark, Halllson, N,J, 
82389 SWltchcraft, Inc. Chicago, III. 
82647 Metals & Controls Inc. Spencer Products 

82768 
82866 
82877 
82893 
83014 
83058 
83086 

Phillips-Advance Control Co. 
Research Ploducts Corp. 
Rotron Mfg. Co., Inc. 
Vector ElectrOniC Co. 
Hartwell Corp 
Carr Fastener Co. 
New Hampshlle Ball Beallng, 

Atlleboro, Mass. 
Joliet, III. 

Madison, WIS. 
Woodstock, N. Y. 
Glendale, Calif. 

Los Angeles, Calif. 
Cambrrdge, Mass. 

Inc. 
Peterborough, N. H. 

83t25 General Instrument Corp., Capacitor Dlv. 

83148 
83186 
83298 
83315 
83324 
83330 
83332 
83385 
83501 

83594 

83740 

83777 
83821 
83942 
84171 
84396 
84411 
84970 
85454 
85471 
85474 
85660 
85911 
86174 
86197 

86579 

ITT Wile and Cable Dlv. 
Victory Eng. Corp. 
Belldlx Corp., Red Bank Dlv. 
Hubbell COlp. 

Darlington, S. C. 
Los Angeles, Calif. 

Springfield, N. J. 
Red Bank, N. J. 
Mundelein, ill. 

Rosan Inc. Newport Beach, Call!. 
Smith, Herman H., Inc. 
Tech Labs 
Central Screw Co. 
Gavitt Wile and Cable Co. 

Brooklyn, N. Y. 
PalISade's Park, N. J. 

Chicago, ill. 

Dlv. of Amerace Corp. Brookfield, Mass. 
Burroughs Corp. ElectrOnic Tube Dlv. 

Plarnfleld, N. J. 
Union Carbide Corp. Consumer Prod. Dlv. 

New York, N. Y. 
Model Eng. and Mfg., Inc. Huntington, Ind. 
Loyd SCluggs Co. Festus, Mo. 
Aeronautical Insl. & RadiO Co. Lodl, N. J. 
Arco ElectrOnics Inc. Great Neck, N. Y. 
A. J. Glesener Co., Inc. San FrancISCo, Calif. 
TRW Capacitor Dlv. Ogallala, Neb. 
Sarkes TalZlan, Inc. Bloomington, Ind. 
Boonton Molding Company Boonton, N. J. 
A. B. Boyd Co. San FrancISCO, Cali!. 
R. M. Bracamonte & Co. San FrancISCO, Calif. 
KOlled Kords, Inc. Hamden, Conn. 
Seamless Rubber Co. Chicago, Ill. 
Fafnll Bearing Co. Los Angeles, Call!. 
Cltlton PleClSlon Products Co., Inc. 

Cltlton Heights, Pa. 
PreCISion Rubber Products Corp. Dayton, OhiO 

Cod. 
No. Manu!octurer Address 

86684 RadiO COlp. of America, Electronic 
Camp. & Devices Dlv. Harrison, N. J. 

86928 Seastrom Mfg. Co. Glendale, Calif. 
87034 Marco Industries Anaheim, Calif. 
87216 Phllco Corporation (Lansdale DIvISion) 

Lansdale, Pa. 
87473 Western Fibrous Glass Products Co. 

San FrancIsco, Calif. 
87664 Van Waters & Rogers Inc. San FrancIsco, Calif. 
87930 Tower Mfg. Corp. Providence, R. I. 
88t40 Culler·Hammer, Inc. Lincoln, III. 
88220 Gould-National Batteries, Inc. SI. Paul, Minn. 
88698 General Mills, Inc. Buffalo, N. Y. 
89231 Graybar Electrrc Co. Oakland, Calif. 
89473 G. E. Distributing Corp. Schenectady, N. Y. 
89665 United Transformer Co. Chicago, III. 
90030 Unlled Shoe Machinery Corp. Beverly, Mass. 
90179 US Rubber Co., Consumer Ind. & Plashcs 

Prod. Dlv. Passaic, N. J. 
90970 Beallng Englneerrng Co. San FrancIsco, Calif. 
91146 ITT Cannon Elect, Inc., Salem Dlv. Salem, Mass. 
91260 Connor Spring Mfg. Co. San FrancIsco, Caltf. 
91345 Miller Oral & Nameplate Co. EI Monte, Calif. 
91418 RadiO Materrals Co. Chicago, III. 
91506 Augat Inc. Attleboro, Mass. 
91637 Dale Electronics, Inc. Columbus, Neb!. 
91662 Elco Corp. Willow Grove, Pa. 
91737 Gremar Mfg. Co., Inc. Wakefield, Mass. 
91827 K F Development Co. Redwood City, Calif. 
91886 Malco Mfg. Co., Inc. Chicago, ill. 
9t929 Honeywell Inc., Micro SWitch Dlv. 

91961 
92180 
92367 
92607 

92702 
92966 
93332 

93369 
93410 

93632 
93929 
94137 
94142 
94144 

94148 

94154 
94197 

Nahm-Bros. Sprrng Co. 
Tru·Con nector COlp. 
Elgeet Oplical Co. Inc. 
Tensollte Insulated Wile Co., 

Freeport, III. 
Oakland, Calif. 
Peabody, Mass. 

Rochester, N. Y. 
Inc. 

Tarlytown, N. Y. 
IMC Magnellcs Corp. 
Hudson Lamp Co. 

Wesbury Long Island, N. Y. 
Kearney, N.J. 

Sylvanra Electrrc Prod. Inc. 
Semiconductor Dlv. 

Robbins & Myers Inc. 
Stemco Controls, Dlv. 

Waters Mfg. Co. 
G V. Controls 
General Cable Corp. 
Phelps Dodge 

Woburn, Mass. 
PalISades Park, N. J. 

of Essex Wire Corp. 
Mansfield, OhiO 

Culver City, Calif. 
LIVingston, N. J. 

Bayonne, N. J. 
Yonkers, N.Y. 

Raytheon Co., Compo OIV., Ind. 
Compo Operations QUincy, Mass. 

SCientific ElectrOniCs Products, Inc. 
Loveland, Colo. 

Wagnel Elect. Corp., Tung-Sol O,V. Newark, N. J. 
CurtISs-Wright Corp. ElectrOnics Dlv. 

East Paterson, N. J. 
94222 South Chester Corp. Chester, Pa. 
94330 Wile Cloth Products, Inc. Bellwood, Ill. 
94375 Automatic Metal Products Co. 
94682 Worcester Pressed Aluminum Corp. 

Brooklyn, N. Y. 

Worcester, Mass. 
94696 Magnecralt ElectriC Co. Chicago, III. 
95023 George A. Phllbrrck Researchers, Inc. 

35236 
95238 
95263 
95265 
95275 
95348 
95354 

Allies Products Corp., 
Conllnental Connector Corp. 
Leecralt Mfg. Co., Inc. 
NatIOnal COil Co. 
Vlhamoo, Inc. 
Gordos Corp. 
Methode Mfg. Co. 

Boston, Mass. 
Danra, Fla. 

WoodSide, N. Y. 
Long Island, N. Y. 

Sherrdan, Wyo. 
Brrdgeport, Conn. 
Bloomfield, N. J. 

Roiling Meadows, Ill. 

Section VII 

Code 
No. Manufacturer Address 

95566 Arnold Englneerrng Co. Marengo, ill. 
95712 Dage Electric Co., Inc. Franklin, Ind. 
95984 Siemon Mfg. Co. Wayne, III. 
95987 Weckesser Co. Chrcago, III. 
96067 Microwave Assoc., West Inc. Sunnyvale, Calif. 
96095 HI·Q Dlv. of Aerovox Corp. Olean, N. Y. 
96256 Tholdarson·Melssner Inc. MI. Carmel, ill. 
96296 Solar Manufacturrng Co. Los Angeles, Call!' 
96306 MICIOSWltch, Dlv. of Minn. -Honeywell 

Freeport, III. 
96330 Carlton Screw Co. Chicago, III. 
96341 Microwave Assocrates, Inc. Burlington, Mass. 
96501 Excel Transformer Co. Oakland, Calif. 
96733 San Felnando E lecl. Mfg. Co. 

San Fernando, Calif. 
96881 Thomson Ind. Inc. Long Is., N. Y. 
97464 Industllal Retarnlng Ring Co. IrVington, N. J. 
97539 Automatlc.& PreCISion Mfg. Englewood, N.J. 
97979 Reon ReSIStor Corp. Yonkers, N. Y. 
97983 litton System Inc., Adler-Westrex 

Commun. Dlv. New Rochelle, N. t. 
98t4l R-Troncls, Inc. Jamarca, N. Y. 
98159 Rubber Teck, Inc. Gardena, Calif. 
98220 Hewlett-Packard Co., Moseley Dlv. 

Pasadena, Calif. 
98278 Microdot, Inc. So. Pasadena, Calif. 
9829t Sealectro Corp_ Mamaroneck, N. Y. 
98376 Zero Mfg. Co. Burbank, Calif. 
98410 Etc Inc. Cleveland, OhiO 
98731 General Mills Inc., ElectrOnics Dlv. 

Minneapolis, Minn. 
98734 Paeco Dlv. of Hewlett·Packard Co. 

Palo Alto, Calif. 
98821 North Hills ElectrOnics, Inc. Glen Cove, NY. 
98978 Internallonal ElectrOnic Research Corp. 

Burbank, Calif. 
99109 Columbra Technical Corp. New York, N. Y. 
99313 Varran Assocrates Palo Alto, Calt!. 
99378 Allee Corp. Winchester, Mass. 
99515 Marshall Ind., Capacitor Dlv. Monrovra, Calif. 
99707 Contlol SWitch DIVISion, Controls Co. 

of Amerrca EI Segundo, Calif. 
99800 Delevan ElectrOniCs Corp. East Aurora, N. Y. 
99848 Wrlco Corporation IndianapolIS, Ind. 
99928 Branson Corp. Whippany, N. J. 
99934 Renbrandt, Inc. Boston, Mass. 
99942 Hoffman ElectrOniCs Corp. 

Semlconductol D,v EI Monte, Calif. 
99957 Technology Instrument Corp. of Calif. 

Newbury Park, Calif. 

THE FOLLOWING HP VENDORS HAVE NO NUMBER 
ASSIGNED IN THE LATEST SUPPLEMENT TO THE 
FEDERAL SUPPLY CODE FOR MANUFACTURERS 
HANDBOOK. 

OOOOF 
OOOOZ 

OOOAB 
OOOBB 

OOOCS 

OOOMM 
OOON N 
OOOQQ 
OOOWW 
OOOYY 

Malco Tool and Ole Los Angeles, Calif. 
Willow Leather Products Corp. Newark, flo J. 

ETA England 
PreCISion Instrument Components Co. 

Van Nuys, Calif. 
Hewlett'Packard Co., Colorado Sprrngs 

Colorado Springs, Colorado 
Rubber Eng. & Development Hayward, Call!. 
A "N" 0 Mfg. Co. San Jose, Calrf. 
Cooltron Oakland, Call!' 
Caltfornra Eastern Lab. BUllington, Calt!. 
S. K Smith Co. Los Angeles, Calt!. 

7-9/7-10 
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APPENDIX A 

BASIC LOGIC SYMBOLS 

A-I. GENERAL CLASSIFICATIONS. 

Appendix A 

A-2. Three basic symbol shapes distinguish the major classes 
of logic circuits. These classes are gates, regenerative switching 
2lements, and amplifiers. Each symbol, and a brief explanation 
of its operation, is given below. Additional markings on the 
basic symbols provide additional information, making possible 
the determination of actual circuit operation. 

A-3. INVERSION. 

A-4. Logic inversion is indicated by an inversion dot at 
the input or output of a logic symbol. When this dot appears at 
the input of a logic symbol, the input will be effective when the 
input signal is of the opposite polarity to that normally required. 
When the dot appears at the output of a logic symbol, the output 
will be of the opposite polarity to that normally delivered. 

A-5. GATES. 

A-6. A gate is a circuit which produces a binary output when 
certain input conditions are met. The gate symbol has input lines 
connecting to the flat side of the symbol, and output lines con
necting to the curved side (see Figure A-I). Since the inputs 
and outputs are easily identifiable, the symbol may be shown left
facing, right-facing, or facing up or down. There are four basic types 
of gates, AND, OR, NAND, and NOR, each named for the logic function 
that it performs. Each of these gates is described below. 

INPUT OUTPUT INPUTS OUTPUT 

2039·25 

Figure A-I. Gate Symbols 

A-I 
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A-7. AND GATE. 

Appendix A 

A-S. The AND gate performs a logical "and" function. It will 
produce a logical "true" output only when all of its input lines 
are true. Input A and input Band input C must be true for a true 
output to be generated. See Figure A-2 and Table A-l. 

A B C 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 

2039-26 1 0 1 
1 1 0 
1 1 1 

Figure A-2. Three Input "AND" Gate 

D 
0 
0 
0 
0 
0 
0 
0 
1 

Table A-1. Truth Table 
For Three Input "And" 

Gate 

A-9. OR GATE. 

A-lO. The OR gate performs a logical "or" function. It will 
produce a logical "true" output if one or more of its input lines 
are true. Input A or input B or input C must be true for a true 
output to be generated. See Figure A-3 and Table A-2. 

203!;-27 

Figure A-3. Three Input "OR" Gate 

A B C D 

0 0 0 0 
0 0 1 1 
0 1 0 1 
0 1 1 1 
1 0 0 1 
1 0 1 1 
1 1 0 1 
1 1 1 1 

Table A-2. Truth Table 
For Three Input 
, 'Or' t Gate 

A-2 
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A-ll. NAND GATE. 

Appendix A 

A-l2. The NAND gate is similar to the AND gate described 
above except that its output is inverted. The gate will generate 
a logical "true" output if one or more of its inputs is false. 
See Figure A-4 and Table A-3. 

A B C D 

0 0 0 1 
0 0 1 1 
0 1 0 1 
0 1 1 1 
1 0 0 1 
1 0 1 1 
1 1 0 1 

2039-28 

1 1 1 0 

Figure A-4. Three Input "NAND" Gate Table A-3. Truth Table for Three 
Input' 'Nand" Gate 

A-l3. NOR GATE. 

A-l4. The NOR gate is similar to the OR gate described above 
except that its output is inverted. The gate will generate a 
logical "false" if one or more of its input lines is true. See 
Figure A-S and Table A-4. 

A B C 

0 0 0 
0 0 1 
0 1 0 
0 1 1 

2039-29 1 0 0 
1 0 1 
1 1 0 
1 1 1 

D 

1 
0 
0 
0 
0 
0 
0 
0 

Figure A-S. Three Input "NOR" Gate Table A-4. Truth Table for Three 
Input "Nor" Gate 

A-3 
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A-15. EXPANDER GATES. 

Appendix A 

A-16. To increase the number of inputs to logic gates an 
"expander gate is used. To simplify the presentation of a logic 
gate with an expanded input the symbols shown in Figure A-6 are 
used. Figure A-7 shows the actual logic configuration. The X 
and X lines are not logical opposites but do carry a voltage 
differencial. When the expander gate is not conducting (the input 
conditions A, B, or C false) there is a voltage differential 
of a few volts across the outputs X and X. When the expander 
gate is conducting (the input conditions A, B, and C being true) 
the differential between the two outputs drops. The two outputs 
of the expander then act as a true input to the expanded gate. 
When more than one expander gate is used the expander gate 
outputs are tied in parallel as shown in Figure A-7. 

A 

B 

C 

2039-30 

EXPANDED GATE 

EXPANDER GATE 

Figure A-6. Simplified Expander 
Gate Presentation 

EXPANDED GATE 

EXPANDER GATE 

A 

B 

C 

2039-31 

X 

I 
I 
I 

r-,,\-_J I 
I ) I 
L_~--.J 

Figure A-7. Actual Expander 
Gate Configuration 

A-4 
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A-17. REGENERATIVE SWITCHING ELEMENTS. 

Appendix A 

A-lB. Regenerative switching elements include the various 
forms of rnultivibrator circuits: bistable (flip-flop), monostable 
(one-shot), and astable (multivibrator). According to the type 
of circuit, inputs cause the state of the circuit to switch, 
reversing the outputs (i.e., an output formerly true switches to 
false, and vice versa). The symbol for regenerative switching 
circuits is a horizontal rectangle, divided horizontally, with 
the upper portion representing the "set side" and the lower 
portion representing the "clear side". A switching element is 
said to be "set" when the output from the set side is true. It 
is "clear" \vhen the output from the clear side is true. Inputs 
are on the left and outputs are on the right (see Figure A-8) . 
To avoid confusion, these switching elements are always drawn 
facing the same way. 

SET 

j -- ~ :~- t ~ CLEAR 
I,\!PUTS OUTPU .... S 

2039-32 

Figure A-8. Switching Element 

A-19. FLIP-FLOPS. 

A-20. A flip-flop is a bistable switching device, meaning 
that it takes an external signal to set the flip-flop, and 
another to clear it. It will remain in its current state until 
switched to the opposite state by the appropriate external signal. 
Various forms of flip-flops exist, of which six are described 
here. The R-S, R-S with clock, J-K, toggle, latch, and delay flip
flops are shown below with their individual switching characteristics. 
The rules governing the representation of flip-flops allow the 
type of flip-flop used to be identified. General rules for flip-
flops are as follows: 

a. A flip-flop is assumed to be the simple R-S type 
if no toher identification information is provided. When a clock 
input is added, identifying letters are placed inside the symbol 
to tell what kind of flip-flop the device is. 

b. An input shown connected to the center of the input 
side of the symbol is a "clock" input, parallel-connected to both 
the set and clear inputs. This input is effective on the transition 
of the clocking signal; i.e., on the positive going or negative 
going edge of the clock pulse. No inversion dot indicates that 
the input is effective on the positive going edge of the clock 
pulse, while an inverting dot indicates that the input is effective 
on the negative going edge of the clock pulse (see Figure A-9) . A-5 
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c. An input to the top of the flip-flop at the input 
end indicates a direct set input. This input provides a preset or direct 
set to the flip-flop and operates independently of the flip-flop's 
clocking signal. An input to the bottom of the flip-flop at the input 
end indicates a direct clear input. The direct clear allows the flip
flop to be cleared independent~y of the flip-flop's clocking signal. 

A-21. 

SET 

CLOCK 

CLEAR 

2039-33 

DIRECT SET 
INPUT 

c 

DIRECT CLEAR 
INPUT 

SET 
OUTPUT 

CLEAR 
OUTPUT 

Figure A-9. Flip-Flop (General) 

R-S FLIP-FLOP. 

A-22. The R-S flip-flop has a m1n1mum of two inputs) set and clear 
(A and B), and usually two outputs, set output and clear output (Q 
and Q), see Figure A-10. The Q letter indicates that the clear output, 
whether a 1 or a 0, is always the complement of the set output. When 
Q is true, then Q is false and the flip-flop is defined as being in 
the set state. with Q false and Q true, the flip-flop is in the clear 
state. The flip-flop is set by a true input to A (assuming no inver
sion dot on the symbol), and is cleared by a true input to B. False 
inputs have no effect. Simultaneous true inputs to A and B are a for
bidden combination, since an indeterminate output state would result. 
A truth table for the three allowable input combinations is shown 
in Table A-5. 

2039-34 

Figure A-10. R-S Flip-Flop 

A-23. R-S FLIP-FLOP WITH CLOCK. 

A B Q Q 

0 0 No Change 

1 0 1 0 

0 1 0 1 

Table A-5. Truth Table for 
R-S Flip-Flop 

A-24. This flip-flop is the same as the R-S type described in the 
preceding paragraph, except for the addition of a clock input (see 
Figure A-11). A positive input to both A and C is required to set 
the flip-flop, and a positive input to Band C is required to clear 

A-6 
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the flip-flop. Since the clock input operates on a pulse edge, the 
setting or clearing signals must be present at A or B before the 
clock pulse transition occurs (see figure A-12). 

: ~ -------f-_-:. 
2039-35 

Figure A-11. R-S Flip-Flop 
with Clock 

A~ 

s-------------~ 

c---.u+ 

a-------II 
0----.., 

2039-36 

Figure A-12. Clocked R-S Flip-Flop 
switching Waveforms 

A-25. When the R-S flip-flop is used with an inverted clock input, 
the flip-flop switches on the negative going transition of the clock 
pulse(see paragraph A-20b). The symbol for an R-S flip-flop with an 
inverted clock is shown in Figure A-13, and the resulting switching 
waveforms are shown in Figure A-14. 

:=E-==t: 
2039-37 

Figure A-13. R-S Flip-Flop With 
an Inverted Clock 

A-26. J-K FLIP-FLOP. 

A~ 

B--------------~ 

C---'vU "U 
Q---I 

a---, 1'--____ --' 
2039-38 

Figure A-14. Haveforms for R-S Flip· 
Flop with an Inverted Clock 

A-27. In the J-K flip-flop, simultaneous true inputs for both 
set and clear will reverse the existing state of the flip-flop. This 

A-7 
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requires some method of storing two conditions, the previous out
put state and the new output state, until the clock pulse time. 
The set and clear inputs are labeled J and K respectively. 
Two flip-flops are combined in a dual rank configuration to provide 
the output storage, together with the necessary gates to form a 
single logic element. For simplicity the internal dual rank arrangement 
of the flip-flop is not usually shown (see Figure A-15 and Table A-6). 
The overall operation of the J-K flip-flop is as follows: 

a. True input at A only. The positive going edge of clock 
pulse C stores the input information at A. The negative going edge 
of the clock pulse then sets the flip-flop. 

b. True input at B only. The positive going edge of clock 
pulse C stores the input information at B. The negative going edge 
of the clock pulse clears the flip-flop. 

c. True inputs at A and B. The positive going edge of clock 
pulse C stores the input info~ation at A and B. The negative going 
edge of the clock pulse switches the existing state of the flip-flop. 

A 

1 

0 

1 
2039-39 

1 

0 

Figure A-15. J-K Flip-Flop 

A-28. TOGGLE FLIP-FLOP. 

Initial State Final State 

-B Q Q Q Q 

0 1 0 

1 0 1 

1 0 1 1 0 

1 1 0 0 1 

0 No Change 

Table A-6. Truth Table For Clocked 
J-K Flip-Flop 

A-29. The toggle flip-flop is distinguished by having a single 
input. Each time input A goes true, outputs Q and Q switch states. 
Since two input pulses or cycles are required to produce one complete 
cycle of the output, the toggle flip-flop acts as a divide-by-two 
element, and is commonly used in counting circuits. The letter T 
inside the symbol identifies the toggle flip-flop. Figures A-16 and 
A-17 show the symbol and switching waveform~ for a toggle flip-flop. 

A ---,lrll--_~t n,--_ 
Q----' 

2039-40 '0-----,1 
Figure A-16. Toggle Flip-Flop Figure A-17. Toggle Flip-Flop Switching 

Waveforms 
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A-30. For a toggle flip-flop with an inverted input at A the flip-
flop would switch on the negative going transition of A (see figures 
A-18 and A-19). 

A~T c: 
2039-42 

Figure A-18. Toggle Flip-Flop 
with Inverted Clock 

A-31. LATCHING FLIP-FLOP. 

A--Il~ n 
Q 

Q 

2039-43 

Figure A-19. Switching Waveforms 
For Toggle Flip-Flop With an In

verted Clock 

A-32. The latching flip-flop has a single signal input and a clock 
input. The flip-flop is identified by the letter L inside the symbol 
as shown (see Figure A-20). Note that the set input is responsive to 
positive signal levels at A, and the clear input is responsive to 
negative signal levels at A. When the clock input is true, the output 
will G'follow" the input. When the clock input is false, the output 
is "latched" to the input state present when the clock went false. 

2039-44 

Figure A-20. Latching Flip-Flop 

DELAY FLIP-FLOP. 

A -·-~-l Tl--fll--
I I I I I I I I 

II L r--l I; IL c~, I I ---i I-----Ij I I 
I I I I I I I 

Q ~ l rL~'--:"-

a-L r u,--
2039-45 

Figure A-21. Latching Flip-Flop 
Waveforms 

A-34. The delay flip-flop has a single data input and a clock 
input. The flipoflop is identified by the letter "D" inside the 
symbol as shown in Figure A-22. The flip-flop performs two functions: 
it stores the input data and sets the output of the flip-flop. The 
delay flip-flop differs from the latch flip-flop previously defined 
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in that it performs the storing and setting functions on the same 
edge of the clock pulse. In the example shown in Figure A-22 the 
flip-flop sets on the leading or true going edge of the clock pulse. 

A~ I I L 
I :=a: t: 
I 

c n n n 
.2039-46 

Q 

ij 

2039-47 

Figure A-22. Delay Flip-Flop Figure A-23. Delay Flip-Flop Switching 
Waveforms 

A-3S. GATE FLIP-FLOP. 

A-36. The gate flip-flop is made up of a combination of logic gates. 
When the gates are connected as shown in Figure A-24 they form a 
storage or switching element. In the example shown the flip-flop will 
be set by a false input at either A or B. The flip-flop will be 
cleared by a false input at either C or D. The gate flip-flop is 
normally used so that a false input does not occur at the set and 
clear inputs simultaneously. The gate flip-flop may be made up of 
several combinations of logic gates, each with its own switching 
properties. The gate flip-flop should always be shown with the set 
output at the upper right and the clear output at the lower right. 

A-37. 

A 

B 

r------, 
I I 
I I 

I 
I 
I 
I 

Q 

I c ---~ c--o-~-ij 

D---~ I 
2039-48 I I L _____ J 
Figure A-24. Gated Flip-Flop 

AMPLIFIERS. 

A-38. Amplifiers are not necessarily binary in nature; however, 
in logic circuits the driving signals will normally be binary and the 
output of the amplifier will be an amplified or modified form of the 

A-10 
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binary input. The amplifier symbol is an equilateral triangle with 
the input applied to the center of one side, and the output connec
ted to the opposite point of the triangle (see Figure A-25). Like 
gates, the amplifier may be shown in any of four positions. 

INPUT-[:>--OUTPUT 

2039-49 

Figure A-25. Amplifier Symbol 

A-39. A variation of the amplifier, in the form of a dual input/ 
output (differential amplifier) is shown in Figure Aa 260 An inversion 
dot would indicate the inversion of an output with respect to the 
corresponding input (not with respect to the inputson the opposite 
side of the amplifier). 

c 

o 

2039-50 

Figure A-26. Differential Amplifier 
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CHARACTERISTIC 2 

CHARACTERISTIC 2 

CHARACTERISTIC 7 

1820_0t05 

REGULATED 
OUTPUT 

CHARACTERISTIC 25 

CHARACTERISTIC 2 CHARACTERISTIC 7 

CHARACTERISTIC 2 CHARACTERISTIC 2 

CHARACTERISTIC 8 CHARACTERISTIC 2 

1820-0111 

2' 

2' 

DECODER 4 

CHARACTERISTIC 12 CHARACTERISTIC 3 

Figure A-27. Microcircuit Diagrams 

Appendix A 

CHARACTERISTIC 2 

CHARACTERISTIC 2 

CHARACTERISTIC 10 

CHARACTERISTIC 3 
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CHARACTERISTIC 3 CHARACTERISTIC 4 

CHARACTERISTIC 9 CHARACTERISTIC 13 

CHARACTERISTIC 2 CHARACTERISTIC 6 

CHARACTERISTIC 1 CHARACTERISTIC 3 

1820·0137 

BOTTOM VIEW 

CURRENT 
SUPPLY 

~ 
~ 

4 
LOGIC SYMBOL 

CHARACTERISTIC 26 

CHARACTERISTIC 24 

CHARACTERISTIC 6 

CHARACTERISTIC 3 

Appendix A 

1820-0183 

BOTTOM VIEW 

CURRENT 
SUPPl.Y 

~ 
~ 

4 
LOGIC SYMBOL 

CHARACTERISTIC 27 

CHARACTERISTIC 5 

CHARACTERISTIC 1 

CHARACTERISTIC 1 

Figure Aa 27 0 Microcircuit Diagrams (ContPd) 
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,CHARACTERISTIC 6 CHARACTERISTIC 3 CHARACTERISTIC 6 CHARACTERISTIC 11 

CHARACTERISTIC 14 CHARACTERISTIC 15 CHARACTERISTIC 16 CHARACTERISTIC 16 

CHARACTERISTIC 16 CHARACTERISTIC 17 CHARACTERISTIC 16 CHARACTERISTIC 16 

CHARACTERISTIC 16 CHARACTERISTIC 18 CHARACTERISTIC 21 CHARACTERISTIC 16 

Figure.A-27. Microcircuit Diagrams (Cont-d) 

A-14 



2114B Appendix A 

CHARACTERISTIC 20 CHARACTERISTIC 19 CHARACTERISTIC 22 CHARACTERISTIC 23 

Figure A-27. Microcircuit Diagrams (Cont'd) 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Table A-7. 
MICROCIRCUIT CHARACTERISTICS 

Input open = 1 
Input 1 = t2.0V min. Output 1 
Input 0 = to.8V max. Output 0 

= t2.4V min. 
= to.4V max. 

Propagation delay = 1Snsec. max. 

Input open = 1 
Input 1 = t2.0V min. 
Input 0 = to.8V max. 
Propagation Delay: To 0 = 

Output 1 = t2.4V min. (3.3 nom) 
Output 0 = to.4V max. (0.2 nom) 

1Snsec max.; to 1 = 29ns max. 

Input open = 1 
Input 1 = t2.0V min. 
Input 0 = to.8V max. 
Propagation delay: to 0 

Input open = 1 
Input 1 = t1.9V min. 
Input 0 = to.BV max. 
Propagation delay: to 0 

Input open = 1 
Input 1 = t2.0V min. 
Input 0 = to.BV max. 

= 

= 

Output 1 = 
Output 0 = 

10ns maXi to 1 

Output 1 = 
Output 0 = 

13ns max.; to 

Output open= 
Output 0 = 
Output 1 = 

1 

Propagation delay: to 0 = 1Sns max.; to 1 

Input open = 1 
Input 1 = t2.0V min. 
Input 0 = to.BV max. 
Propagation delay = 10ns 

Input open = 1 
Input 1 = t2.0V min. 
Input 0 = to.8V max. 
Propagation delay = SOns 

Output 1 
Output 0 

max. 

Output 1 
Output 0 

max. 

= 
= 

= 
= 

Required pulse widths: Clock = 20ns min.; 

Input open = 1 
Input 1 = t2.0V min. Output 1 = 
Input 0 = to.8V max. Output 0 = 
Propagation delay: to 0 = SOns max.; to 1 
Required pulse widths = 30 nsec min. 

Input open = 1 
Input 1 = t2.0V min. Output 1 = 
Input 0 = to.8V max. Output 0 = 
Propagation delay: to 0 = 2Sns max. ; to 1 
Required pulse widths: Clock = 30ns min.; 

Input open = 1 

= 

t2.4V min. (2.7V 
to.4V max. (0.2V 

12ns max. 

t2.4V min. (3.0V 
to.45V max. (0.2V 
= 1Snsec max. 

o 
to.4V max. 
depends on loads. 
= 4Snsec max. 

t2.4V min. 
to.4V max. 

nom) 
nom) 

nom) 
nom) 

t2.4V min. (t3.SV nom) 
to.4V max. (to.2V nom) 

Set-clear = 2Sns min. 

t2.4V min. (t3.3V nom) 
to.4V max. (to.2V nom) 
= 3Snsec max. 

t2.4V min. 
to.4V max. 
= 40ns max. 
Data = 7Sns min. 

Input 1 = t2.0V min. Output ON max.+0.4V 
Input 0 = to.8V max. across X & X 
Propagation delay (thru expanded gate): to 0 = 20ns 
34ns max. 

max; to 1 = 

A-16 
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Table A-7. Microcircuit Characteristics (Cont'd) 

11. Input open = 1 

12. 

Input 1 = t2.0V min. output ON max. O.4V 
Input 0 = to.8V max. across X & X 
Propagation delay (thru expanded gate): to 0 = 13ns max.; 
to 1 = 17ns max. 

Input open = 1 
Input 1 = t2.0V min. Output 1 = t2.4V min. (t2.7V nom) 
Input 0 = to.8V max. Output 0 = to.40 max. (to.2V nom) 
Propagation delay: to 0 = 30ns max.; to 1 = 35ns max. 
Input (BCDO - BCD9) only one output = 0 
Input (BCD ") 9) all outputs = 1 

13. Input open = 1 

14. 

15. 

16. 

17. 

18. 

19. 

Input 1 = +2.0V min. Output 1 = t2.4V min. 
Input 0 = tOo8V max. Output 0 = to.4V max. 
Propagation delay: A or B thru E to 0 = 35ns max.; to 1 = 40ns max. 

Cin thru E to 0 = 60 ns max; to 1 = 55ns max. 
Cin thru C4 to 0 = 32ns max.; to 1 = 48n5 max. 

Input open = 1 
Input 1 = t2.0V min. Output open= O.OV 
Input 0 = to.8V max. Output on = 1.0V max. 
Propagation delay through expanded gate = 19ns max. 

Input open = 0 
Input 1 = t1.25V min. Output 1 = t2.35V min. (t2.5V nom) 
Input 0 = +0 .. 5V max. Output 0 = -O.36V max. (-0.5V nom) 
propagation delay: to 0 = 12ns max; to 1 = 14n5 max. 

Input open = 0 
Input 1 = t1.8V min. Output 1 = t1.5V min. (t2.0V 
Input 0 = to.OV max. Output 0 = to.22V max. (-0.4V 
Propagation delay: to 0 = 4ns max.; to 1 = 4 .. 5ns max. 

Input open = 0 
Input 1 = t1 .. 25V min. Output 1 = t2.25V min. (t2.5V 
Input 0 = to .. 5V max. Output 0 = -0.36V max. (-0.5V 
Propagation delay = 18 nsec max. 

Input open = 0 
J & K Input 1 =t1.33V min. Output 1 = t2.35V min. (t2.5V 
Set & Clear Input 1=t1.25V Output 0 = -0.36V max. (-0.5V 

min. 
Input 0 = to.5V max. 
Propagation delay: through J & K to 1 = 15n5ec max.; 

to 0 = 25nsec max. 
through Set & Clear to 1 = 25n5 max.; 
to 0 = 38n5 max. 

Required pulse width = 16n5 min. 

Input open = 0 

nom) 
nom) 

nom) 
nom) 

nom) 
nom) 

Input 1 = +1.8V min. 
Input 0 = to.OV max. 
Propagation delay: to 1 = 

output 1 = t1.5V min. (t2.0V nom) 
Output 0 = to.22V max. (-0.4V nom) 

5.5n5 max.; to 0 = 6.0ns max. 
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Microcircuit Characteristics (Contd) 

20. 

21. 

22. 

23. 

24. 

Table A-7. 

Input open = 0 
Input 1 = +1.SV min. 
Input 0 = to.4V max. 
Propagation delay: to 0 = 

Output 1 = t2.25V min. (t2.5V nom) 
Output 0 = -0.3V max. (-0.5V nom.) 

12ns max.; to 1 - 24ns max. 

Input open = 0 
Input 1 = +1.8V min. 
Input 0 = to.OV min. 
Propagation delay through 

Output 1 = t2.0V min. (t2.3V nom) 
Output 0 = -0.16V max. (-0.4V nom) 

WRITE = 25ns max.; through READ = 4ns max. 

Input open = 0 
Input 1 = t1.5V min. 

Output open= 
Output 1 = 
Output 0 = Input 0 = to.4V max. 

Propagation delay = 24ns max. 

Input open = 0 
Input 1 = 
Input 0 = 
Propagation delay: 

Output 1 = 
= Output 0 

Through J & K to 1 = 
to 0 = 25ns max. 

1 
t2.2V min. 
-0.3V max. 

t2.2V min. 
-0.3V max. 

20ns max, 

Through Set & Clear to 1 = 25ns 
to 0 = 38ns max. 

Required Pulse Width = 30ns min. 

Input open = 1 
Input 1 = +2.0V min. 
Input 0 = to.9V max. 
Propagation delay to 0 = 

Output 1 = t2.6V min. 
Output 0 = to.5V max. 

30ns max.; to 1 = 80ns max. 

(t2.5V nom) 
(-0.5V nom) 

(t2.5V nom) 
(-0.5V nom) 

max. ; 

25. Input Voltage = t35V max. 
Output Voltage = t25V max. 
Output Current = 20ma max., lOma min. 

26. Voltage gain 32 db typical. 

27. Voltage gain 40 db typical. 
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APPENDIX B 

BACKDATING INFORMATION 

This backdating appendix makes Volume Two of the Operation and 
Maintenance Manual for the HP 2114B Computer, serial prefix 942-
applicable to earlier instruments. Refer to the table below for the 
serial prefix of your instrument. Make the indicated changes to the 
manual to make the manual applicable to your instrument. 

INSTRUMENT CHANGES 

Serial Prefix Change No. 

930- 1-5 

Ref Des Description HP Part No. Rev Cbange No. 

A1, A2 Driver Switch Card 02114 .. 60427 A-933 1 
-22 

A6, A7 Sense Amplifier 02114-6005 A-914 2, 3, 4 
Card -22 

A24 Display Board 02114-6009 D-910 
-22 5 

B-1 
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CHANGE 

Appendix B 

DESCRIPTION 

1. Page 6-40, Figure 6-4. Change the revision code in the 
upper left to "A-933-22". 

2. Page 6-44, Table 6-7. Change the entry for resistors R5, 
7, 15, 17, 25, 27, 35, 37, 45, 47, 55, 57, 65, 67, 75, 77, 
85, 87, 95, 97, 105, 107, 115, 117, 125, 127, 135, 137, 145, 
147, 155, 157, 165, and 167 to: 0757-0428, R: FXD MET FLM 
1.62K OHM 1%, 28480, 0757-0428. Part no. 0698-7310 is 
interchangeable with 0757-0428 and should be used if 
replacement is necessary. 

3. Page 6-44, Figure 6-8. Change the revision code in the 
upper left to "A914-22". 

4. Page 6-45, Figure 6-9. Change the value of the resistors 
called out in Change 2 to 1.62K. Change the revision code 
in the upper left to "914". 

5. Page 6-56, Figure 6-18. Make the changes shown in 
Figure B-1. 

NOTE: DELETE C101 FROM LEFT OF L 101. ADD C101 ABOVE MC6 
AS SHOWN ABOVE. 

2039-52 

Figure B-1. Display Board (02114-6009), Partial Parts Location Diagram 
Showing Changes for Board Revision D-910-22 

B-2 
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21148 
COMPUTER 

(VOLUME TWO) 

Manual Serial No. PrefLx: 942- The purpose of this supplement is to adapt the manual to instruments can· 
taining production improvements made subsequent to the printing of the 

Manual Printed: October 1969 manual and to correct manual errors. Enter the new information (or the 
Change Number, if more convenient) into the appropriate places in the 

Manual Part Number: 02114·90399 manual, identified at left. 

INSTRUMENT CHANGES ASSEMBLY CHANGES 

Serial No. Prefix Change Ref Des Description HP Part No. Rev Changes 

ALL 1·3,14-18 A24 Display Board 02114·6009 E·944·22 6·9 

930- 4 A302 Regulator Board 02114·6010 A·949-22 10·13 

943- 5 

947- &9 
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972- 17,18 
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CHANGE DESCRIPTION 

1 If Shift Rotate Group Test Hardward Diagnostic Program Tape 

US-2 

No. 20402D is used, make the following corrections to the diagnostic 

test procedures: 

a. Page 5-10, Table 5-10. Make the following additional 

entries at the bottom of the table: 

Table 5-10. Shift-Rotate Instruction Test 
(Basic Portion) Error Halts 

LOCA TION (P) INSTRUCTION FAILURE 

6350 E did not clear after ERA 

6354 ELB, SLB failed if B=00OO01, E=O 

ERB, SLB failed if B=OOOOOO, E=1 

6357 E did not clear after ERB 

6363 E did not set after ERA 

6366 E did not set after ELA 

6372 E did not set after ERB 

6375 E did not set after ELB 

b. Page 5-13, Paragraph 5-76. In line 6, change "006540" 

to read "006570". In line 11, change "006546" to read "006576". 

In line 17, change "006540" to read "006570 11• 

c. Page 5-13, Table 5-11. Correct the table to read as 

follows: 

Table 5-11. Shift-Rotate Group Test Sections 

LOCATION TEST 

4500-4506 Shift Pattern Array 

4507-5477 Good Comparison Pattern Array 

5500-6137 Shift, Code Combination Array 
\ 

6200-6374 Basic Reliability Test 

6375-7104 Main Control Program 

2114B 
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CHANGE DESCRIPTION 

2114B 

d. Page 5-13, Paragraph 5- 83. In the last line, change 

"006345" to read ''006375 fi. 

e. Page 5-14, Paragraph 5-85. In the third line, change 

"006540" to read 1'006570". In the seventh line change "006546" 

to read "006576". 

f. Page 5-15/5-16, Figure 5-2. Delete Figure 5-2 from 

the manual. Note that Table 5-13 is also included on page 5-15/5-16 

and should be retained. 

g. Page SR-1 through SR-10. Replace the Shift Rotate Group 

Diagnostic listings with the revised pages attached to the back of 

this supplement. 

US-3 



CHANGE DESCRIPTION 

2 Page 6-23, table 6-2. At the intersection of REF. NO. 168 

and column A9 add pin 54. 

3 Page 6-54, table 6-12. Make the additional entries given below. 

Sl-S9,16-32 02114-6021 ** PROXIMITY SWITCH ASSY 28480 02114-6021 
S10-S15 3101-0932 SWITCH: SLIDE ASSY 79727 GG350-000l 

W1,2 8159-0005 JUMPER WIRE 28480 8159-0005 

**For individual switch replacement order as follows: 

Sl 
S2 
S3 
84 
S5 
S6 
S7 
S8 
S9 
S16 
S17 
S18 
S19 
S20 
S21 
S22 
S23 
S24 
S25 
S26 
S27 
S28 
S29 
S30 
S31 

02114-80463 Proximity Switch Assy - PRESET 28480 
02114-80464 Proximity Switch Assy - RUN 28480 
02114-80465 Proximity Switch Assy - HALT 28480 
02114-80466 Preximity Switch Assy -,LQAD 28480 
02114-80468 Proximity Switch Assy - LOAD MEMORY 28480 
02114-80467 Proximity Switch Assy - LOAD ADDRESS 28480 
02114-80469 Proximity Switch Assy - DISPLAY MEMORY 28480 
02114-80470 Proximity Switch Assy - SINGLE-CYCLE 28480 
02114-80471 Proximity Switch Assy - CLEAR REGISTER 28480 
02114-80462 Proximity Switch Assy - 15 28480 
02114-80461 Proximity Switch Assy - 14 28480 
02114-80460 Proximity Switch Assy - 13 28480 
02114-80459 Proximity Switch Assy - 12 28480 
02114-80458 Proximity Switch Assy - 11 28480 
02114-80457 Proximity Switch Assy - 10 28480 
02114-80456 Proximity Switch Assy - 9 28480 
02114-80455 Proximity Switch Assy - 8 28480 
02114-80454 Proximity Switch Assy - 7 28480 
02114-80453 Proximity Switch Assy - 6 28480 
02114-80452 Proximity Switch Assy - 5 28480 
02114-80451 Proximity Switch Assy - 4 28480 
02114-80450 Proximity Switch Assy - 3 28480 
02114-80449 Proximity Switch Assy - 2 28480 
02114-80448 Proximity Sw:itch Assy - 1 28480 
02114-80447 Proximity Switch Assy - 0 28480 

4 Backdating information for instruments with serial number 

prefix 930- is given in appendix B of the manual. 

02114-80463 
02114-80464 
02114-80465 
02114-80466 
02114-80468 
02114-80467 
02114-80469 
02114-80470 
02114-80471 
02114-80462 
02114-80461 
02114-80460 
02114-80459 
02114-80458 
02114-80457 
02114-80456 
02114-80455 
02114-80454 
02114-80453 
02114-80452 
02114-80.451 
02114-80450 
02114-80449 
02114-80448 
02114-80447 

5 No changes to the manual are required to make it applicable to 

instruments with serial number prefix 943-. 

6 Page 6-54, table 6-12. Change the entry "Cl0l, 110, 113, 115, 

401-413" in the REFERENCE DESIGNATION column to "Cl0l,110, 

113,115,401-414". 
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CHANGE DESCRIPTION 

7 Page 6-54, figure 6-18. Make the changes indicated in figure 1 of 

this supplement. 

8 Page 6-55, figure 6-19. Make the changes indicated in figure 2 of 

this supplement. 

9 Page 7-3, table 7-2. Change the entry in the TQ column for 

HP Part No. 0160-2055, to "373 ". 

10 Page 6-64, table 6-16. Change the part number for MC1 to 

"1820-0247 ". Add an entry for "C76, 0160-2055, C:FXD CER 

0.01 UF +80 -20% 100VDCW, 28480,0160-2055". 

11 Page 6-65, figure 6-24. Make the changes indicated in figure 3 of 

this supplement. 

12 Page 6-67/6-68, figure 6-26. Make the changes indicated in 

figure 4 of this supplement. 

13 Page 7-3, table 7-2. Change the entry in the TQ column for part 

number 0160-2055 to "374 ". Delete the entry for part number 

1820-0105. For part number 1820-0247 add "INTEGRATED 

CIRCUIT VOLTAGE REGULATOR, 28480, 1820-0247, 1 ". 

14 Page 6-59, table 6-13. In the REFERENCE DESIGNATION column 

change the entry for part no. 2110-0055 to ·"F6", and the entry for 

part no. 2110-0010 to "F2, F3, F4". 

15 Page 6-67/6-68, figure 6-26. Change the value of F2 to "5A". 

16 Page 7-6, table 7-2. Change the entry in the TQ column for 

part no. 2110-0010 to "3 fl. Change the entry in the TQ column 

for part no. 2110-0055 to "1". 

17 Page 6-59, tabte 6-13. Change the entry for F2, F3, and F4 to: 

1fFUSE: CARTRIDGE 5 AMP 125V, 75915, 313005". 

18 Page 7-6, table 7-2. Delete the entry for part no. 2110-0010 and 

add the following entry for part no. 2110-0030: "FUSE: 

CARTRIDGE 5 AMP 125V, 75915, 313005, 3 ". 

2114B US-5 
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Figure 1. Display Board (02114·6009), Partial Part Location Diagram 
Showing Changes for Board Revision E·944·22 
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Figure 2. Display Board (02114·6009), Partial Schematic Diagram Showing 
Changes for Board Revision E-944-22 

2114B 



A302 REGULATOR BOARD (02ff4-6010, REV 949) -- --
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Figure 3. Voltage Regulator Card (02114-6010), Partial Part Location 
Diagram Showing Changes for Board Revision A-949-22. 

02114-6010 

A- 949 -22 

Figure 4. Voltage Regulator Card (02114-6010), Partial Schematic 
Diagram Showing Changes for Board Revision A-949-22. 
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Model 2114B 
Volume Two 

PAGf laO" 1 

001U AS"'B,A,B,L,T DECEH&ER 23,1969 
PHI 0045o" 
PATa ""'fUJI 
PAT3 004502 
PH4 004503 
PATS ~IU5"4 
PAT6 '.4505 
PAT7 c045eD 
P~B2. 0045.7 
Pi'OZI AUS16 
P~022 ..,a41525 
p •• n .US34 
P~"24 0~4543 

PIH125 I2IB.552 
P~026 •• 4561 
PO.27 ~lra457i': 
PI020 "".517 
P1UI 00461/16 
Pl022 0~.4U!5 

PU23 <04624 
PU24 1:104633 
PU25 004642 
PU26 -"04651 
PI ilia? j'UU660 
P1I2. \.1~4667 
Pll21 ~"4676 
PII22 ".4705 
P1123 D04714 
P1I24 ~i34723 
P1125 l'.,47;:!i2 
P1126 IHt,741 
PII27 1'10'1510 
P1220 (tl541157 
P1221 ""4766 
P1222 IH~477e 
P1223 ~U!5IiJ'" 
P0224 fHJ!5U3 
P1225 tJIU,.,22 
PU26 ~.S031 
PI227 111015040 
P132. r~5047 

P1321 ~051656 
PI322 ~d596G 
PI323 2e51iJ74 
P1324 ~BeU3 

PI~25 ~"51U 
PI326 •• 5121 
P1327 v:1~513e 
PU20 ".5137 
PI421 "'''146 
P14Z2 ~.5155 
PI423 .~5164 
PI424 005173 
P1425 lH~5202 
PU26 005211 
PI427 ~0522. 

PAGE 0002 

P1520 ."5227 
PI521 005236 
PIS22 t,HH5245 
P1523 CHI5254 
PI524 005263 
PI525 ~H~5272 
P1526 .05301 
PI527 t~0!53115 

P1620 .05317 
P1621 Cg!5326 
PI622 IHH533!) 
PI623 11615344 
PI624 225353 
P162!5 ~15362 

PU26 !~tl!5311 
PI627 IHJ154U16 
PI120 ,leIS,,,? 
PI121 •• 5416 
PI122 005425 
P1123 '~35434 
PI124 ~tQ5443 

PI1a5 ~'J5452 
PI126 ~'05461 
PI721 ~315470 

PASS I t"oe~011 
PASS2 tH166U 
PASS3 0~5120 
PASS. fiI!3603B 
END 036140 
BAD "6141 
UDR FI~HH42 

RPAr ~06143 
PAT .06144 
lPAT ~:)fil415 

LPAT ".a6146 
CONI \lI~e147 
CON2 01a6150 
I"BAR (1061151 
TEMP 0~6152 

P~S1 rHt61 153 
PAS2 .06154 
PAS3 31361"5 
PAS4 Q06156 
ILLI ~~61fi7 

li.L2 l1i1H5160 
ILL3 ?'I!IEol61 
ILL4 006162 
ILLS ~06163 
ILL6 1'1'6164 
ILL1 .06165 
ILLS '.6166 
SHASK .06161 
AMSKI .~611m 
BASIC 01116200 
INIT 038315 
START ~~6A"4 

Listing 
Shift-Rotate Instruction Test 

P4GE .003 

SETUP 
CHECK 
BACK 
NINST 
NPASS 
MODI 
BHOOI 
FB 
AHOOI 
FA 
ILLC 
SEVEN 
TU04 
SHAI 
T1009 
SHU 
ERROR 
SUB 1 
SOVFC 
J64 
JSB 
SSH41 
SSHBI 
"MASK 
Btl ASK 
ASPEC 
BSPEC 
... NO 

PAGE 

111091 
0002 
eU03 
8BU 
Il!IiU:i 
0~0. 
0~B1 
0"08 
.009 
UI0 
0811 
.~12 
0013 
0014 
alue 
0816 
.017 
0.18 
0.19 
0020 
0.21 
0022 
0023 
8024 
.025 
0U6 
0027 
0028 
011129 
£103111 
8031 
'032 
00n 
0834 
0035 
.036 
D037 
0038 
•• 39 
0.40 
80041 
0042 
8043 
IIIU4 
0045 
"046 
011147 
0045 
liJUg 
B0SI 
0051 
81&11:52 
8853 
0.54 
1085 
0ee. 

.06421 
008.31 
"06432 
006441 
1506456 
IIHH5461 
006413 
!ct0651!13 
006512 
006522 
006531 
006532 
00654D 
1106543 
(106551 
.06554 
eli:16563 
008571 
0066iHl 
'Ur;61H 
~.6602 
\H~66a3 

~06f"" 
tl066liU5 
j.4a66"6 
0"6607 
~B6746 

ERRORS. 

01)04 *01 

84600 
045'i10 00"'''01 
04801 100fHl0 
214'502: 11!111l001 
040.3 014110 
04Si)4 1"3~01 
04505 125252 
04506 052525 
045"'7 001t0fd2 
04'1~ HHH'I00 
04511 101!11t1il2 
84612 010360 
04'13 10141. 
04814 152524 
84515 025252 
04516 130012116" 
04511 141l'000 
04528 14.00. 
04521 836014 
84522 141103 
i54rJ23 15262. 
04624 025252 
~4525 .00eb2 
84526 EHht 0Bl 
B4~27 ee00e:s 
04530 11036. 
04531 007417 
04532 852525 
04533 125252 
04ea4 lIiI001a0 
04535 04UI£l0 
04536 1401i!100 
84531 036014 
04540 141103 
04541 052525 
84542 125252 
.... 3 "0 II 1i!102 
04544 000000 
04545 "0011102 
04546 07~36A 
.4547 .B1416 
"'bse "52524 
.. 651 02'252 
04552 011l0kt0g 
04553 04"000 
H45!54 04 1!100 III 
04.55 036014 
045.6 041703 
04.51 0.2525 
04560 .25252 
64561 BB0012 
•• 862 15,,0000 
04563 11110012 
.. b64 118368 
84568 0.1416 

A&.-B,A,8,L,T DECEHBER 23,1969 
ORG 4ellJBB 

PAll OCT 1 
PAT2 OCT 1000B0 
PAT" OCT uglwt 
PAT4 OCT 074110 
PAT5 OCT 103601 
PAl6 OCT 128252 
PAT1 OCT 052525 
P"020 OCT 2 

OCl U0mBiI 
OCT 1301U12 
OCT 011368 
OCT 107.16 
OCT 15252. 
OCT 825252 

PB\!21 OCT 8 
OCT 14001UI 
OCT 1480., 
OCT 03601' 
OCT 141103 
OCT 152525 
OCT 025252 

P0022 OCT 2 
OCT I 
OCT 3 
OCT 170360 
OCT 7411 
OCT 052525 
OCT 125252 

paU3 OCT 180.88 
OCT ••• 00 
OCT 140000 
OCT 03.074 
OCT 1.1103 
OCT 052525 
OCT 125252 

P0024 OCT 2 
OCT 8 
OCT 2 
OCT 010360 
OCT 7416 
OCT 52524 
OCT 25252 

P8025 OCT. 
OCT 4.'00 
OCT 4t1lB10 
OCT 36.14 
OCT 41783 
OCT 5252' 
OCT 25252 

PlJe26 OCT 2 
OCT 8 
OCT 2 
OCT 178368 
OCT 7416 

SR-3 
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Listing Model 2114B 
Shift-Rotate Instruction Test Volume Two 

PAGE 01ihl5 ""1 PAGE "'iH!l7 *01 

IHH51 04566 052524 OCT 52524 0169 1114746 12'252 OCT 125252 
0058 ~4f567 12'2'2 OCT 1252.2 0170 04747 0.2524 OCT 52524 
0959 ".Slf.! 0"0029 P •• 27 OCT 2. 0171 0475e 003008 P1l27 OCT 0 
eelSe 04!571 ~HH'010 OCT 1_ 0172 04751 00kl014 OCT 14 
0[11H 04e.72 iHJ0AJi" OCT •• el73 04752 ""1!'~14 OCT 14 
0062 04073 10'607 OCT 10361iJ1 0174 144753 141703 OCT 1417S3 
0063 045704 ~74110 OCT 1411~ 017. 04754 0351"'4 OCT 360'4 
£"~64 04575 125252 OCT 125252 0176 04755 01525;':5 OCT 5253. 
"~65 04576 0525215 OCT 52525 0177 04756 12'242 OCT 125242 
0066 •• 577 00£1"1114 PU20 OCT 4 0178 .4757 £HHHt04 P122. OCT 4 
"!!.lIST 0'600 10k1""" OCT 1""o90 0179 0471';0 000002 OCT 2 
0068 "46iH 100B04 OCT 11110904 0180 0411)1 "000~6 OCT 6 
0069 04MI2 915074" OCT 61"40 0181 "4762 160740 OCT 16A74A 
"070 0461"3 117034 OCT 117£134 0182 134763 ('17036 OCT 170.6 
0071 0461:14 1252e~ OCT 125250 0103 0'4764 025252 OCT 25252 
e.72 1i146r215 £152524 OCT 52524 .184 04765 152524 ocT 1.2524 
007' 0460f. iHHl001 PU21 OCT 1 0185 04766 0~e"01 P1221 OCT I 
00104 ~046tJ7 140~HH!' or.T 140i'!Oa 0186 04767 """'fiB'" OCT 0 
Bk17~ 04610 1411112101 OCT 141il"'01 0187 "4170 '''HIII101 OCT I 
0016 .4611 PJ3417A OCT 0;5411~ 0188 04771 174170 OCT 1741]0 
•• 77 04612 143607 OCT 10136"7 0189 04772 003607 OCT 3607 
0978 04613 16b252 OCT 1615252 9190 04773 .252~2 OCT 25252 
0079 04614 012e25 OCT 12!52e 01g1 .4774 152525 OCT 152525 
0080 04615 001HH1:4 P1022 OCT • 0192 047715 001HH!, P1222 OCT 4 
0081 041'l16 00;HH:!I1 OCT 1 0193 04776 00012fr..!2 OCT 2 
gi1l82 IU617 I:HtHH'I"!5 OCT • 0194 k14177 0f1H'006 OCT 6 
012183 04620 160140 OCT 1637UI 019. 015"00 1601-" OCT UH1141 
0084 04621 01712135 OCT 170315 0196 12115001 1!)17~;56 OCT 17036 
0085 04622 12!52~H OCT 125251 0197 (H!h!lC42 1215252 OCT 125252 
0086 04623 0152524 OCT 152524 £1198 0!50k13 01521525 OCT 5252. 
0087 046'24 ",HH101 P1023 OCT 1 0199 015004 0210"'''1 P1223 OCT I 
0088 04625 04Cle00 OCT 4"0'H'I "2ee 0!50IH~ 100000 OCT 1000e9 
~H189 04626 040001 OCT 40001 0201 05~1tl6 HHH!l01 OCT 1I/I12IIiHll 
01::'190 O4627 034170 OCT 3417" 0292 "15A07 ~7417" OCT 74170 
0091 e463fi1 043cHl7 OCT 4;561211 020;5 0!!1i"'U 103607 OCT 103607 
~Pl92 04631 0652e2 OCT 652S2 0204 e5~11 1252~2 OCT 125252 
0kt93 04632 31Ui26 OCT 12525 020. 05012 052325 OCT 52525 
0u94 046;3;5 0000E'14 PHl24 OCT 4 021216 e501, 01:"HH114 P0224 OCT 4 
0~95 1214634 12100000 OCT • 0a7 1215"14 Pl00e02 OCT 2 
0"96 04635 ~HHJ004 OCT .. 12120B 051i!15 000iH16 OCT 6 
0~91 046;36 D6074" OcT 6074A 0209 051H6 069740 OCT 6~74" 
lH'98 134631 U7034 OCT 1711134 0210 05'17 1211712136 OCT 17 •• 6 
0099 04640 Pl2!5250' OCT 252151:1 0211 0!502f\ 0215252 OCT 252152 
0100 1Z145Al 052324 OCT a2!5204 0212 95"21 052524 OCT 52524 
0101 04642 0000~ 1 PU25 OCT 1 0213 05e22 U0001 PU25 OCT 1 
0102 04643 "400'1210 OCT 4"101013 121214 0151:;!23 001l'0~" OCT ° 
0103 121464.4 "4IHH11 OCT 4fHHH 0215 05"24 11'00001 OCT 1 
0104 046415 ~34170 OCT 34170 0216 e502!5 074170 OCT 7'17121 
121105 04646 iM 36ltl 7 OCT 43607 0217 05"26 00'607 OCT 36.7 
0106 04647 065252 OCT 65252 0218 e5'i'l27 025252 OCT 252.2 
011'7 .4650 012525 OCT 12.25 0219 05030 0S2525 OCT !S252ei 
0U8 046S1 00~0164 P1026 OCT 4 ~220 05~Jl 01.'101.'104 PH!26 OCT. 
011.'19 046'52 00 iH,!ZI 0 OCT 0 0221 k1S032 00"iJ02 OCT :2 
0110 046!'S3 001'004 OCT 4 0222 o !5t.:'1 33 eJ01:1:a06 OCT 6 
0111 11I4 15 !54 16074111 OCT 160740 1.'1223 0!5i1134 160740 ocT 160740 
0112 134655 017034 OCT 17fl34 0224 050;515 017036 OCT 170'6 

PAGE 0(3td6 iHU PAGE 0998 #"1 

0113 04656 125251.'1 OCT 12S2!5e 0225 051136 1215252 OCT 125252 
0114 04657 0152524 OCT 52524 0226 0!5 iIJ 3] 052524 OCT 52524 
0115 04660 ~Hlihl4" P1227 OCT 4" 0227 1.'15040 "90"40 P1227 OCT 4. 
0116 04661 0l100U OCT 10 0228 052141 000132(l1 OCT 2. 
0117 04662 00iH~150 OCT 50 1.'1229 IHhU2 00'''1159 ocT 6. 
0118 046b3 007407 OCT 7481 1212;50 0!5\J43 007417 OCT 7417 
9119 04b64 170;5tH5 OCT 118350 0231 "15~44 1703.0 OCT 179360 
0126 04665 052515 OCT 52515 121232 95"'45 0521525 OCT 52525 
0121 04"66 125242 OCT 125242 0233 05046 125252 OCT 12,.2&2 
0122 04667 00iHHHJ P1l20 OCT 0 02.4 ,,5rt47 UHHHH'l P1329 OCT 10"'''0Pl 
0123 04670 UiHHHI OCT HHUHHI 0235 0!5\l150 ~H3i"'10" OCT 0 
0124 0.611 10001.'10 OcT niH":",,, 0236 05.51 100001.'1 'OCT 1""009 
0125 04612 074170 OCT 74170 02J7 05052 01 4 171.'1 OCT 74110 
0126 04b73 11.'13606 OCT 1936015 02.8 05053 1213606 OCT 103606 
0127 041574 125252 OCT 125252 02.g 0SU54 025252 OCT 25252 
0128 04615 1352524 OCT 52524 0240 05121515 152524 OCT 152524 
0129 il4676 00f101!10 PI121 OCT 0 0241 85056 14"009 P1321 OCT 1401!109 
0130 04t177 16k10k'l0 OCT 16""00 0242 060157 0200130 OCT 21H'l00 
0131 "47"" 160000 OCT 16\11000 0243 05e61!! 16111"'00 OCT HI0B0e 
0132 04701 U7(l36 OCT 170'6 0244 05061 017036 OCT 17 •• 6 
01.3 04702 160741 OCT 1607041 0245 05062 160741 OCT 1607"'1 
01.4 04703 165252 OCT 165252 oa46 "5~53 02!:i2!52 OCT 25252 
01'5 04704 012525 OCT 12525 0247 05k'l64 152525 OCT 152525 
0136 047ifl5 00k1000 P1l22 OCT 0 0248 05u615 00iHl01 Pl.22 OCT 1 
01~7 04106 100¥l01 OCT HHHHH 0249 015il66 1000011J OCT 1000B0 
01.8 B4'?raT UHH'!01 OCT 1000iH 8250 B5r~1\7 10 Ii:I 01211 OCT 1''''''£11 
0139 "4110 074170 OCT 74170 0251 05«119 074170 OCT 741701 
0140 04711 103607 OCT lfj3697 0252 •• 071 103607 OCT 103607 
0141 047U 125283 OCT 12525;5 025~ 05072 125252 OCT 125252 
0142 04713 052524 OCT 52524 02U 05<73 052525 OCT 1525215 
0U' 94714 {H10i1100 P1U' OCT • 0255 0!5i:t74 04013'''3 Pl.23 OCT 4D01HI 
0144 "4715 D60000 OCT 6000., 0256 051115 020000' OCT 20900 
0145 04716 060,uHI OCT 6~00'" 0257 95076 060000 OCT 6011'00 
0146 04717 "170'6 OCT 170.6 0258 05~77 017036 OCT 17036 
0147 "4720 160741 OCT 160741 0289 05100 160741 OCT 16"7-41 
0148 04721 155252 OCT 165252 0260 05101 12.252 OCT 12S252 
0149 04722 012525 OCT 12!iJ25 9261 12161"2 0'2525 OCT 52525 
0150 04723 000J0f21 P1l24 OCT 0 0262 015Ui;, 00"000' P1324 OCT 0 
0151 134724 B liH):J 00 OCT 0 13263 05104 000~00 OCT" 
0152 0472!iJ 0"000~ OCT " 0264 051.5 0flk'''ilIB OCT 0 
0153 04726 07411'" OCT 74170 0265 051~6 1374110 OCT 74170 
0154 04127 BIlI3606 OCT ;51506 0266 05H'7 0~iHHM OCT 3606 
0153 04730 .2~252 OCT 252'2 0267 05110 025252 OCT 25252 
0150 04731 052524 OCT 52524 0268 05111 052524 OCT 52524 
01.7 0.732 01HHJ00 PII25 OCT 0 0269 05112 040f!0" P1325 OCT 4~"!00 
01.6 04733 0iS0200 OCT 60000 0270 0511' 0203130 OCT 21'000 
0159 04134 06~~00 OCT 60"'''fII 0271 a!5114 060000 OCT 60""0 
0160 04735 017P136 OCT 17036 0272 05115 1iH72136 OCT 17 •• 6 
0161 04736 0.0741 OCT 60741 0273 05116 06074.1 OCT 60741 
0102 04737 065252 OCT 65252 0274 05117 ~252~2 OCT 25215'2 
016. 04740 012525 OCT 12525 0275 'H512e 052525 OCT 52525 
0164 04741 "011100", PII26 OCT. 8276 05121 1100000 P132. OCT 0 
0165 04742 10kHUH, OCT 100008 0277 03122 11.'1i!l00~ ocT 1000011J 
0166 0474;) U12l0£10 OCT 1A0"i"!1 0278 .5123 10"0tdB OCT 10000111 
0167 04144 01411A OCT 74170 0279 oet24 074170 OCT 74170 
0168 84745 10'606 OCT 103686 0280 0512, 103606 OCT 103606 

SR-4 
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PAGE 00V19 #01 PAGE 0Ut #u 

.281 05126 12~2152 OCT 12~252 0393 05JI!l6 12~2e2 OCT 125252 
0282 "'5127 1152524 OCT 5252. 0394 05Ji37 052525 OCT '52525 
0283 1Il!5130 ~0e-0U P1327 OCT 10 .3g5 0531. o !iHHJ 00 PI~27 OCT • 
0284 0.131 00iHH~4 OCT • 111396 0631L liHHHH14 OCT • 0285 05132 0lh1014 OCT I' 03g7 05312 00 IDf,HI 4 OCT 4 
0286 05133 1417163 OCT '''1103 0398 05313 141703 OCT 1.1703 
0287 05134 ~36q;74 OCT 3607. 0399 05314 036~64 OCT 36064 
i'l286 0513!5 052525 OCT 52525 0400 05315 052525 OCT 52525 
0289 05136 1252~2 OCT 12!5252 0401 05316 125242 OCT 12~2'2 
0290 l!~137 kH:l~004 Pl.20 OCT • 04.2 05317 0e~004 P1620 OcT • 0291 id5t4~ 0~HHH)0 OCT • 1114\j3 05J2A 'HH";~0 OCT • 0292 1II~141 ~0~0(t4 OCT 4 0,404 .~321 00~004 OCT • 0293 I:HH42 "6074~ OCT 6~74'" 0405 05322 160740 OCT 160740 
0294 ""143 IH7nJ .. OCT 17034 0406 l,u5323 017034 OCT 17~34 
0295 "5144 0252~0 ocT 25250 0407 015324 02b25B OCT 2525li 
0296 05145 052524 OCT 52524 13408 1115325 152524 OCT 152524 
"297 u5146 ""wH~01 P1421 OCT 1 13409 a532t1 00itJ01:l1 P1621 OCT 1 
0296 1:15147 ~£Irt.03i!l1) OCT • 0410 "'5327 Ql0~H:l01it OCT 0 
k)299 1:15150 klO~~£I1 OCT I 0411 £15330 000~01 OCT I 
030£1 05151 13J4170 OCT 3417~ 0412 05331 174170 OCT 17417111 
0301 05152 003fH~7 OCT 3607 .~13 05332 003601 OCT 36k'l1 
03£12 05153 ,125252 OCT 25252 00414 .5333 '125252 OCT 2!1252 
13303 "5154 012525 OCT 12525 .415 il5334 152525 OCT 152~25 
0304 05155 'HH'0~4 P1422 OCT 4 £1416 05'335 fI"'IHHI4 PUi22 OCT • £1305 .Hi156 00flllll\:H! OCT • £1417 £15336 £I00';h"~ OCT " kl30& 05157 00~004 OCT 4 0418 05331 00(d~04 OCT 4 
£1307 1Il5150 16111740 OCT 16e740 13419 05340 16\1741 ocT 16~741 
03£18 05161 017~34 OCT 17034 042£1 IHS341 017034 OCT 11~34 
0309 135162 12>250 OCT 12525~ 0421 06342 1252!5r1 OCT 125250 
0310 05163 052524 OCT 52524 13422 05343 IHS2525 OCT 52525 
0311 "~164 \HhhH!l1 P1423 OCT I 0423 1015344 01HHHl1 Ple23 OCT I 
"312 0!516~ €l~0~11l(11 OCT • 0424 05345 iHHl0013 OCT • 0313 155166 fHHhi01 OCT 1 04215 05346 001!l0~1 OCT I 
0314 051117 '13417Pl OCT 34170 ~426 05347 07417B OCT 74170 
";515 0517~ 003607 OCT 36\'1 0427 o,350 e0361:!7 OCT 3601 
0316 05171 025252 OCT 215252 0428 05351 025252 OCT 25252 
0317 1il3112 012525 OCT 12525 0429 "5352 0!'<2525 OCT 52525 
1J318 e5173 li:liHhl~4 PU24 OCT • 04:50 05:553 IHH'~04 P1624 OCT 4 
0319 1:l~114 kHU~HHI OCT • .431 35354 00iHHHl OCT 0 
0320 05175 0£1~0~4 OCT • 0432 iHli355 00"rH'4 OCT 4 
0321 ~5176 0&"740 OCT 6<J74~ 0433 05356 061l!74t3 OCT 607U 
0322 05177 "'17ol34 OCT 17034 0434 05351 017034 OCT 11034 
~323 ~52~e 0252!5r. OCT 25250 0435 05~6~ 025250 OCT 25250 
0324 052~1 ~52524 OCT 52524 0436 05361 052524 OCT 52524 
"325 052k'2 ioll6i4"~1 P1425 OCT t 0437 053e2 liHHJ001 P1625 OCT I 
0326 'Il5U3 00id0130 OCT • 0438 ~5363 1001J013 OCT 1"'1311l~0 
0327 0520(14 00~·]1J1 OCT 1 0439 e53!)' U"~01 OCT 10ra001 
0326 052..i}5 (134110 OCT 3.110 "44" 05365 074170 OCT 1411" 
0329 IHi'blJ6 12103601 OCT 36H 0441 05366 11.136£17 OCT 11213607 
033121 "'5201 02::'2!12 OCT 25252 ~4'2 1215367 125252 ocT 12!52~2 
0331 0!;i2U 012625 OCT 12525 £1443 135370 052525 OCT 52525 
0332 05211 "\HI~04 PU26 OCT 4 0444 1015311 1210£1004 P1626 OCT • 0333 a15212 00kHHIe OCT 0 0445 05312 0kt'll~H'Il OCT I 
0334 05213 11'100:31214 OCT 4 £1446 015313 00\H31215 OCT 5 
0335 05214 160740 OCT 16~7'" 0447 £15374 160741'!l OCT 1607.e 
0336 05215 H1703' OCT 17034 04.6 05375 011~35 OCT 17.35 
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0337 05216 12525111 OCT 125250 0449 05376 125251 OCT 125251 
0336 05217 032524 OCT 52~24 045121 05377 El52524 OCT 521524 
0339 0522121 tl00:.}40 P1427 OCT 40 0451 05d0i" 12101211340 PI627 OCT •• 0340 £11)221 IHH!00e OCT • 0452 054~1 'HHih:t~B OCT • 0341 05222 00004121 OCT 4. £1453 0541J2 00i"140 OCT •• 03.2 05223 0074'-'7 OCT 74'1>7 0454 05403 007417 OCT 7417 
.343 05224 17~34e OCT 1703403 0455 £I54U4 170340 OCT 1703.040 
0J44 05225 £)52~05 OCT 52505 £1456 1!!54a5 r.3i2505 OCT 52505 
0345 0~226 12'242 OCT 1252~2 0457 05.H16 125252 OCT 125252 
0346 05227 00i!0B0 Ple20 OCT 0 £1458 054"7 010\111'''40 P172" OCT •• 0347 052,](; 0~~000 OCT • 0459 05410 011H1~20 OCT 2. 
0348 13'231 0011.11)£10 OCT 0 ".0460 135411 0(1lo1~6~ OCT 6. 
0349 05232 "7417~ OCT 74170 9461 05412 107416 OCT 107416 
0350 0523::5 003606 OCT 36116 0462 10:15413 1370360 OCT 7~36~ 
03'1 05234 02~2~2 OCT 25252 0463 05414 152524 OCT 152524 
13352 iCI52:5S e52!524 OCT 52524 0464 05415 025252 ocT 25252 
0353 ~5236 000~00 P1!521 OCT " 0465 05416 000('!10 P1721 OCT I. 
9354 0~237 £I2~\iHHl OCT 29QH'I0 0466 05417 000004 OCT 4 
9355 0524~ 02e-1J00 OCT 20'300 •• e7 135420 000\H4 OCT 14 
0356 03241 1317~36 OCI 1,.,,36 9468 05421 141703 OCT 141703 
0357 05242 "2\)741 OCT 2"741 0469 "5422 036074 OCT 36Q174 
0358 05243 w:J252~2 OCT 25252 0470 05423 152525 OCT 152525 
0359 "52.4 012525 OCT 12~25 9471 05424 025252 OCT 25252 
03613 1!15245 00i!l000 PHl22 OCT 0 0472 05425 iHHH140 P1122 OCT •• 0361 145246 10016130 OCT ltH"HH~ 0473 06426 00iH'120 OCT 2. 
0,362 ~5247 10Pl0\::10 OCT 1001300 .474 ~5427 00ij~60 OCT 6' 
0363 1Q525~ 074170 OCT 74t7~ 9415 0!543~ 007417 ocT 7417 
.364 135251 U~606 OCT 1 f636 1/1 6 13476 05431 170360 OCT 171?-360 
"Jb5 05252 125252 OCT 125252 .471 05432 052525 OCT 52525 
~366 ~5253 052524 OCT 52524 0478 05433 125252 OCT 125252 
11361 05254 Ze0jHH~ PI523 OCT • 0479 ~5434 1300"10 PI723 OCT 10 
~368 052!'i5 02~~f60 OCT 2(!!2!liH~ 0480 054:55 'iHHH3"4 OCT 4 
0369 0!)256 0211:000 OCT 2!d'31i1i6 0481 0~436 00;(1014 OCT 14 
£1370 05251 01703& OCT 17;136 0482 135431 141103 OCT 141703 
0371 05260 12"741 OCT 12~741 13483 05440 036074 ocT 36~7" 
0372 ~5261 125252 OCT 12'5252 0484 05441 e52525 OCT 52525 
0373 05~62 " 12525 OCT 12525 0485 05442 125252 ocT 125252 
0374 05263 0021a~~ P1!:524 OCT 0 0486 05443 000~40 P1724 ocT .0 
0375 050i!64 "I:hHHHJ OCI • 121481 05444 00~H"20 OCT 20 
13376 00265 0e:1"000 OCT 0 13488 054415 00ii!060 ocT 6' 
0377 .Hli2:66 (J7417" OCT 7<4170 04&9 0l\446 007416 ocT 7416 
0:578 ~5267 003606 OCT 36£16 0490 ~5441 07~360 OCT 70360 
0379 05270 025252 OCT 25252 1:)491 05450 052524 OCT 52524 
0380 05271 052524 OCT 5252.04 0492 il5451 025252 OCT 25252 
0:581 05212 101:)000 PU525 OCT 1000£10 0493 ~5.452 000013 P1725 OCT 10 
03152 ~52'3 02~''''!0 OCT 20J~Q 21494 054~3 000004 OCT • 03&3 00274 12iH~00 OCT 12~000 0495 05454 000014 OCT U 
0384 05275 011036 OCT 17~36 049f1 0545!5 041703 OCT 41103 
0383 lIS216 121t1741 OCT 120141 0497 1:15456 1ilJ:6~7 4 OCT 36074 
0386 £15277 i'2E:i252 OCT 25252 0498 05457 ~52525 OCT 52525 
0367 i:l53a0 112525 OCT 112525 0499 05460 025252 OCT 25252 
0388 05~U 001:l1Hli P1526 OCT I 0500 0541)1 00\j,,49 P172b OCT 4. 
0389 053~2 100000 OCT 100009 0501 05462 00Z\J20 OCT 2" 
0390 ~5J:~:5 ld0001 OCT U1~01!'11 0!502 05463 0tHI'i16f'! OCT 6. 
.3g1 05304 074170 OCT 74170 0503 05464 007416 OCT 1416 
21392 0'5J~!5 103607 OCT UI36kl7 01504 0541)5 17"360 OCT 170360 
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Listing Model 2114B 
Shift-Rotate Instruction Test Volume Two 
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015815 06466 052'24 OCT 5252. 0611 iH5646 0.123. ocr 1236 
01506 05461 125252 ocr 1252152 0618 015641 •• 1237 OCT 1231 
.601 £115470 00048£1 PI127 ocr 40' 0619 01565111 001~30 OCT 133. 
ose8 IiH5471 '''hI200 ocr 20. 6620 05651 801331 ocr 1331 
0509 05472 0006O" OCT ••• 8621 0:1iO!)2 "'01332 ocr 1332 
0510 .6473 014178 OCT 74111/1 0622 .5.53 001333 OCT 1333 
0511 015474 103607 OCT 1036137 8623 j,H56154 801334 OCT 1334 
0512 064715 125252 ocr 12!5252 0624 056!515 .01335 OCT 1335 
0513 054715 1352526 ocr 52525 06215 051566 001336 ocr 133. 
0'1514 .5477 £"!l0000 OCT • 0626 .5651 081337 OCT 1337 
0515 015500 0e00'20 PASS I OCT 2. 8621 0!5to60 0814130 OCT 1430 
0516 055.1 "0t!e21 OCT 21 0628 06661 001431 OCT U31 
0517 o !515 \t2 0001122 OCT 22 £1629 05662 1301432 OCT 1432 
0518 05f:1:33 0'H'023 OCT 23 0630 015663 £1014;53 ocr 1433 
0519 05'584 000024 OCT 24 0631 05664 '''51434 OCT 1434 
0520 055015 ee00;'!5 ocr 2. 0632 05665 EH:l1435 OCT 1435 
0521 0550" ':1\:'0026 OCT 26 063:5 05666 IHH436 OCT 1436 
0522 o !UHIl 7 02HH!l21 OCT 27 0634 0~.61 001431 OCT 14;51 
0~23 .~510 00li2120 OCT U20 0635 0561('1 001!J30 OCT 1530 
0~24 ,,'511 001021 OCT 1021 0636 05611 001531 OCT 1S31 
0~25 05512 "0hl22 OCT 1022 0637 05~72 001532 OCT 1532 
0526 05513 0.1023 OCT U23 0638 05673 001533 OCT 1533 
0~21 0!5etA "~U2" OCT 1024 0639 06614 0015:54 OCT 1534 
0628 05.1~ .01.2~ OCT 1025 0640 05615 £1011535 OCT 1535 
0529 "!S!516 .01026 OCT 1026 0641 ~5616 0011536 OCT 1536 
01530 0~517 00H!l27 OCT HI27 0642 i'l!5611 001537 OCT 1531 
0531 o !Hi 2£'1 00112. ocT 112. 0643 057.0 001630 OCT 1630 
0532 05521 001121 OCT 1121 8644 05101 .01631 OCT 1631 
81533 05522 001122 OCT 1122 0645 05102 801632 OCT 1632 
0534 05523 0.1123 OCT 1123 06.6 85103 8U633 OCT 1633 
0535 0552111 .01124 OCT 1124 .641 05704 0'1634 OCT 1634 
0536 05525 kH'Il125 OCT 1125 815.8 05705 "U635 OCT 1635 
0531 05526 •• 1126 OCT 1126 0649 05706 001636 OCT 1636 
0538 a!S!521 BUl27 OCT 1121 065. 05701 0~1631 OCT 1631 
0539 05530 00122111 OCT 1220 • 651 0571fJ 001730 OCT 11 .. 
0540 .5331 001221 OCT 1221 0652 03111 0W1131 OCT 1731 
0541 155632 '''H222 OCT 1222 0.53 05112 001132 OCT 1132 
0542 05533 001223 OCT 1223 e654 05113 001133 OCT 1733 
0543 055:54 .01224 OCT 1224 0655 05114 0G1734 OCT 1134 
0544 05535 01111225 OCT 1225 0656 05715 01iH735 OCT 1135 
B545 05536 ~~1226 OCT 1226 0657 05716 001136 OCT 1136 
0546 05531 001221 OCT 1227 Bt'lS8 .5117 ~\H737 OCT 1731 
0541 051540 00L320 OCT 1320 0659 05720 000116£1 PASS3 OCT 60 
0348 051)41 0.1321 OCT 1321 0660 05721 1210"£161 OCT 61 
0549 05542 IiHlJ1322 OCT 1322 0661 05122 000r.62 OCT 62 
0550 05543 001323 OCT 1323 0662 05723 £10"063 OCT 6~ 
0651 9554. ~01324 OCT 1324 1:1663 65124 0601t'164 OCT •• 0552 IdfH545 ~B1:525 OCT 1325 1:1664 0512. 01:10065 OCT 65 
0553 06546 .~1326 OCT 1326 0665 05126 0"0"66 OCT 66 
0554 1215541 0U321 OCT 1327 0666 e5721 12100"61 OCT 67 
0555 Ii!H5550 001.20 OCT 1420 0661 0573e 00106£1 OCT U60 
0556 05551 001421 OCT 1421 0668 05731 "BU61 OCT \061 
0551 IIH55!52 001422 OCT 1422 0669 05132 .,0111162 ocr 1"62 
0558 05553 01211423 OCT 142~ 061e 05133 00U63 OCT 1063 
0559 051554 001424 OCT 1424 e611 05734 0£11064 OCT 1064 
.560 051555 001425 OCT 142' 6672 05135 .01065 OCT 1065 
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0561 85556 IHH426 OCT 1426 0613 05736 "0L066 OCT 1066 
0562 05551 801421 OCT 1421 0674 1Il5731 001067 OCT U67 
0563 0556111 0015213 ocr 11520 0615 857413 "!::111M'! OCT 1160 
0564 .5561 0.1521 OCT 1521 0616 .5741 12101161 OCT 1161 
e565 05562 001522 OCT 1522 0611 05142 001162 OCT 11152 
0566 05563 001523 OCT 11523 0678 05143 001163 OCT 1163 
0561 05564 IiHI1524 ocr 152. 0679 05144 0.1164 OCT 1164 
e568 05156!i 01::11525 OCT 152~ e6a0 "514e 001165 OCT 1165 
0569 05566 001526 OCT 1526 0b81 'H5746 [HU166 OCT lH6 
0510 1215567 001521 OCT 1521 0682 05747 el0l161 OCT 1167 
0571 a557" ite1620 OCT 1620 0683 0!575e 0U260 OCT 1260 
e512 • .,11 0"H21 OCT 1621 0684 05151 O,,1261 OCT 1261 
0513 051512 01!l1622 OCT 1622 El685 05752 001262 OCT 1262 
0574 05513 001623 OCT 1623 0686 05153 001263 OCT 1263 
0575 05514 001624 OCT 1624 0681 0575. 00126. OCT 1264 
0676 135515 IHH625 OCT 1625 0688 05755 001265 OCT 1:Z65 
"517 05'76 tHH 6i6 OCT 16~6 0669 057b6 001266 OCT 1266 
0518 0!5~77 0U621 OCT 1.21 0690 05151 •• 1267 OCT 1261 
£1519 05600 'HH12B OCT 1120 1/16!U 051'. 0£11360 OCT 1360 
1/1580 05031 0.1121 OCT 1721 0692 £15761 001361 OCT 1361 
0551 05602 0.1122 OCT 1722 0693 B5162 001362 OCT 1362 
0582 05603 001123 OCT 1123 0694 05163 .01363 OCT \363 
0583 056114 001724 OCT 1124 0695 05764 001364 OCT 1364 
~584 05605 001125 OCT 1125 8696 05755 01!1136'5 OCT 1365 
0585 0561116 01/11126 OCT 1126 8697 85166 001366 OCT 1366 
01586 0!56(/!7 001727 OCT 1727 1/1698 05151 001367 ocT 1367 
0587 056U1 ~HHI03" PASS2 OCT 3. 0699 0511P1 0~1460 OCT 146 III 
0588 05611 00.~31 OCT 31 0100 05711 01U461 OCT 1461 
IHI89 05612 0A0032 OCT 32 0701 05712 001402 OCT 1462 
0~9. 05613 t'l0iH133 OCT 33 0102 .~713 09146:5 OCT 1463 
0591 05614 0f)IUJ34 OCT 34 0103 05774 001464 OCT 1464 
0592 05615 "01HJ35 OCT 35 0104 .5715 001465 OCT 1465 
01593 "'616 "0~036 OCT 3. 0705 05116 0"1466 OCT 1466 
0594 05611 000.31 OCT 31 010. 05717 iHHIII.61 OCT 1461 
0595 05620 00U3111 OCT 103'" 0101 0t'1iHH" 001560 OCT 1560 
0596 06621 001031 OCT 1031 0708 06001 001361 OCT 1561 
0591 05622 001032 OCT 1032 0109 060~2 001562 OCT 1562 
111598 85623 "010"3 OCT 1833 0110 IilM'I1Z3 0011563 OCT 1563 
0599 1/15624 "0U34 OCT 1034 0111 ~6""4 .01564 OCT 11564 
060" 05625 001035 OCT 1035 0112 9&0015 00156S OCT 1565 
0601 "5626 11101036 OCT 1036 0113 1216006 001566 OCT 1566 
06"2 05621 001031 OCT 1037 0714 06001 001567 OCT 1567 
0603 05630 0.1130 OCT 1130 0115 06010 001660 OCT 1660 
060. 05631 001131 OCT 1131 011. ra6CU 01U!l61 OCT IHI 
0605 05632 901132 OCT 1132 0111 .'012 0U062 OCT 1662 
0b06 05633 00113~ OCT 1133 0118 .0013 0016&3 OCT 1.63 
0601 05634 001134 OCT 11H 0119 0bA14 001664 OCT 10'4 
0608 05035 0.1135 OCT 1135 0120 1!161H15 001665 OCT 1665 
0609 08636 01!11136 OCT \136 0121 0601t'1 001666 OCT 1666 
0610 05637 001137 OCT 1131 0722 06017 001667 OCT 1'661 
0611 85640 "U~3B OCT 1230 0123 06ti20 aU760 OCT 1760 
0.12 05.41 .01231 OCT 12~1 0124 B6U21 0211161 OCT 1161 
.013 B5642 001:232 OCT 1232 0125 06022 001162 OCT 176i 
0614 ~'643 001233 OCT 1233 0126 06023: 001163 OCT 1763 
0615 05." 001234 OCT 1234 0121 ~6324 0""64 OCT 1764 
0616 015645 00123!5 OCT 1235 0728 06ti215 ",,116' OCT 1165 
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Model 2114B Listing 
Volume Two Shift-Rotate Instruction Test 
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0729 06026 "iH766 OCT 1766 0S41 96214 liH"204~ BEl 
0730 2I6I~21 0211767 OCT 1767 01U2 06215 10201i:11 HLT 01 E NOT -. 
0731 06U30 2101:'073 PASS' OCT 7. 2184:3 06216 092300 CCE E-I 
.732 06\0\31 0IHH"1 OCT 71 21844 216217 921413521 ClE,SLB E-O 
0733 'Il6032 121210012 OCT 72 0845 062221 102001 HLT 211 8 NOT -. 
0734 .. Hh'J3 00~H113 OCT 73 111846 06221 0022140 BEl 
013e 06034 'hHH314 OCT 74 0841 06222 U20~1 HLT .1 E NOT -. 
0136 060'3e "IHHl15 OCT 15 0848 06223 1d02<)04 INA A-I 
0137 06"3t. B0a076 OCT 76 0849 il622. 006"o4 INB a-I 
0138 06~37 01HHJ17 OCT 11 0850 062215 B01eD" ALB 
0139 21611.40 01-11\1170 OCT 10721 0e151 06226 0~5000 8LB 
0140 216041 901911 OCT 1071 08e2 06227 99110" ARS A-I 
0741 06u42 ,,01072 OCT 1072 0.53 06230 "015121" 8RS B-1 
0742 0621"" liHue73 OCT 1073 0854 06231 2192011 SLA,RSS 
0743 ~6(l44 IHH074 OCT 1074 I!le'ele 96232 taZ","! HLT ~1 A NOT -I 
0744 1:l6l!4!5 9012175 OCT 1015 0856 216233 9061111 s~a,RSS 

"'45 06.j46 ~01076 OCT 1016 06151 06234 U201iH tiLT 01 B NOT -I 
0746 06~47 ~0a17 OCT U17 0656 06235 102501 LIA 01 A-"77717 
0747 06'!1r:il'l "0117~ OCT 1170 9859 0623fIJ 11016501 LIB 01 g-a71771 
9746 0&1Il~1 11101171 OCT 1171 086E1 06231 11102004 IN~ A-100,,0I0 
0749 kl6~~2 001172 OCT 1112 0861 06240 006CHU lNB B-Ul"~"0 
0150 klbO!33 0iHl1J OCT 1173 0862 06241 901000 ALS 
0151 "6~54 001174 OCT 1174 0863 06242 0050"0 8LS 
0752 116"~5 001175 OCT 1175 0664 06243 002021 SSA,RSS 
0753 136"56 1"'1176 OCT 1176 08615 06244 102001 HLT 01 ALS F~ ILEO 
0754 "6~57 001117 OCT 1111 0866 k1624e 006021 8se,RSS 
07155 061:)60 001~70 OCT 1270 0867 06246 1021111U HLT 01 9LS FAILED 
0756 06~61 001271 ocT 1271 0866 06241 IU2404 CLA,INA A-I 
0757 ~6k162 001272 OCT 1272 0869 062150 006404 CLe, INS 9-1 
0758 v!6fb3 001273 OCT 1273 0870 06:i!!51 0131200 RAL A-2 
0759 ~61'64 001274 OCT 1274 0871 06252 00020121 RBL B-2 
0760 "6~(l5 IilU275 OCT 1275 0872 (16253 00~{H" SLA 
13761 ~6l'l66 e01276 OCT 1216 ~873 06254 1132'1101 HLT 01 RAL FAILED 
0162 06i'!1;7 fHH277 OCT 1277 0874 062~-O: 0940U Sl9 
07&;1 06~70 00137121 OCT 1370 0875 062'56 102001 tiLT 01 RBL FAILED 
0764 1301'171 001371 OCT 1;]71 0876 ~6257 0141300 RAR '-I 
07615 06~72 001372 OCT 1372 0&17 0626111 00~J00 RBR B-1 
13766 06e73 0~137J OCT 1373 0878 06261 002011 SLA, RSS 
0767 061114 001374 OCT 1374 0&79 136252 102001 HI T 01 RAR FAILED 
0168 06~7!5 001375 OCT 1375 13880 06263 0.6011 $LB ,RSS 
0769 11I6r.76 001376- OCT 1376 0881 06254 U2.1J01 HlT 01 RBR FAILED 
"'70 06~77 001317 OCT 1377 0882 062615 lei 2.30 1 L IA 01 14-"77777 
0771 061"'0 00147ii1 OCT 1470 21883 0621)6 106901 LIB 01 8-077777 
0112 06101 DiU 471 OCT 1411 0884 06267 "01000 'L8 A-077776 
0113 061~2 0ia1472 OCT 1472 088'5 166270 005B00 BLS B-017776 
0774 136Hl'3 0~ 1473 OCT 1473 0886 1016271 002030 SSA, S~A 
0775 06104 001474 OCT 1474 101887 06272 10U01 HLT 01 ALS FA ILED 
0116 061;:jf5 0~ 1475 OCT 1475 08S8 06273 0~603e1 Ssa,SLR 
0177 06U6 "01476 OCT 1476 0889 06214 1~21HH HL. T 01 BLS FA ILED 
011B 06107 001477 OCl 1477 0690 1016275 30241154 CLA,INA '-I 
0179 "611~ 001570 OCT 1570 ElS91 D627e 0064"4 CLB, INa S-I 
0180 06111 • 01571 OCl' 1 ~71 0892 08211 ""15"" ERA ,-. 
0181 06112 001372 OCT 1572 0893 "6300 082341 SEZ,RSS E-l 
0182 06113 DiH513 OCT 1573 21894 06301 102001 HLT 01 ERA FAILED 
0783 06114 11181574 OCT 1514 08ge 063t!2 000040 CLE 
0784 i:t611fi 001571'1 OCT 1575 0896 06303 0(H5'~0 ERB B-0 

PAGE ~Wl e #81 PAGE 882e1 #01 

0785 06116 0141576 OCT 1576 0697 06J0 .. 002'Ul SEZ,RSS E-l 
0786 "6111 001577 OCT HI77 0698 06305 132~Hll HLT 01 ERB F"lLED 
07B7 06120 001670 OCT 167a 0699 063~6 001M'I0 ELA E-0,A-l 
13788 06121 1i!01611 OCT 1671 0;e0 IiH~3rJ7 002Vl421 8EI 
1:'1789 06122 001672 OCT 1672 0901 06310 1020131 HLT 01 ELA FAILED 
0790 06123 0011)73 OCT 1673 0902 06311 002300 CCE A-0, Eat 
0791 06124 0011)74 OCT 161. 0903 .6312 00t16!d0 ELB A-1,E-" 
0792 06125 001~15 OCT 1675 0904 f.l6J13 036011 SLB,RSS 
0793 0612~ 001616 OCT 161b 0905 06314 113201111 ~LT 01 ELB FAILED 
0794 06127 001677 OCT 1617 13906 136315 ~HH700 ALF 
0795 "'61391 001770 OCT 1770 0907 06316 1lI01100 ARS 

0796 136131 001771 OCT 1171 "QI/!B 06317 "01100 'OS 
07Q7 06132 001772 OCT 1772 0909 0632" 0011~21 •• S 
0798 06133 00171:5 OCT 1173 0910 06321 13011013 .R8 
0799 06134 001774 OCT 1174 0911 06322 002'(l11 SLA,RSS 
0800 06135 001175 OCT 1715 0912 06323 102001 til T 01 ALF FAILED 
13801 06136 001176 OCT 1176 0913 06324 00~7¥HI BLF 
0832 06131 01;1177 OCT 1777 0914 21632!5 30~U:l0 BRS 
08E13 0614ft 0011"1140 END OCT • 0915 ~6326 ~05100 BRS 
0804 06141 0£HHH10 He OCT • 111916 06-'27 005100 BRS 
0805 06142 'HHH~0e lAIR OCT 0 0917 ,,6330 00510" BRS 
0606 06143 004507 RPAT DEF p~lfa20 0918 06331 000(111 SLB,RSS 
06fd1 06144 0114500 PAT OEF PAT! 0919 06332 102001 HLT 01 BLF F'iLED 
121808 i!l6145 00451(17 TPAT OEF P~"'20 0920 06333 0024214 ClA, IN" 
0809 1216146 004506 LPAT OEF PAT1 0921 06334 1i'101110 AR8,SLA 
0810 061'7 004!500 COl'll OEF PATI 0922 063315 102""H HLT 01 ARS,SLA FAILED 
0.11 136150 005150" COl'i2 DEF PASSI 0923 06336 "06404 CL8, INS 
0812 061151 0051500 INS,lR DEF PASS 1 -'924 06337 005110 BRS,SLB 
0B13 061'2 01110000 TE~P OCT 0 0925 06340 102Hl'1 HlT 01 BRS,SL9 FA IlED 
0814 061~~ •• Hle PASI OEF PASS2 0926 k\6341 01:!27~HI CLA,CCE 
0.1~ 06154 00572{'1 P.\S2 OU PASS3 0927 063"2 0oil16U ELA,SLA A-l,E-0 
01H6 .61~S kHHd'3E'1 PAS3 DEF PASS" 0928 06343 01.:11510 ERA,SLA ~-0,E-I 
0811 06156 •• 614_ PAS4 DEF END 0929 WJ6344 102301 HLT 01 ELA,SLA. OR ERA.,SLA FAILED 
"IHS B6157 a"1'56~ ILLI OCT 1565 0930 "6~4S 00150B ERA A1S-1,E·" 
0S19 06160 001566 lLL2 OCT 11566 0931 963415 B021141l1 BEl 
0520 06161 001575 ILt.3 OCT 1519 13932 06347 102001 HLT 01 E DID NOT CLEA.R A.FTER ER~ 
0821 96162 • 01576 ILL' OCT 1576 0933 00350 0ij6700 CL6,r.CE a-a,E- • 
0B22 06163 001665 ILLS OCT 166~ i'l934 06351 ~05610 ELB,SLB 8-1, E-a 
0823 06154 001666 ILL6 OCT 1666 0935 "6352 .05S10 ERB, SLe a-e,F-! 
0824 "616S 001675 ILL7 OCT 167' 0936 06353 U2001 ~LT 01 EL8,SLB OR ERB,SL8 FA,lLED 
0B25 ~6166 el!l1615 ILLS OCT 1676 0937 iH~354 005500 ERB 915-.,E-0 
0826 06157 10 i/I 000 bMUK OCT 100~f/I0 0938 96355 002040 SEZ 
"827 06110 'HU777 AMSKI OCT 1777 0939 06356 102001 HlT 01 E DID NOT CLEAR AFTER ERR 
0828 06200 ORB 62008 09'0 06357 1303700 CCA, CCE "-177777,E-l 
0629 06200 0027"0 BASIC CLA,CCE A-O,e-l .941 "636~ IiHUS0e ERA 
0830 06201 0"~000 NOP 0942 06361 0B2041 SEt, RSS E-I 
0831 06202 013e'010 'LA rag43 0&362 1020U HLT 01 E NOT SET AFTER ERA 
0832 062~3 1021301 HLT 01 SLA F'iLED 0944 06363 IH'I1600 ELA 
0833 062~4 006400 CLe B-0 0945 1tl6364 0liU041 SEZ,RSS E-I 
0834 "62~5 004050 CLE,SLB E-. 0946 0b365 102001 HLT 01 E NOT SET AFTER EU 
0835 (621)6 HJ211l01 HLl 01 SLB FAILED 0947 1:16366 c01700 cca,CCE 8-177177,E-l 
0836 06291 ml2l21l40 sn 111948 06367 v!055~0 ERB 
•• 31 06210 1132001 HLT ~1 CLE FAILED 0949 06310 "'02f1'41 SEZ,RSS E-l 
0638 06211 002300 CCE E-l 09150 .6311 102001 HLT 01 E NOT SET AFTER ERB 
0639 06212 000"5~ CLE,SLA E-. 0951 06312 "056~0 ELB 
0840 136213 102001 HLT 01 ~ NOT .g 0952 06373 i!l02"41 SEZ,RSS E-l 
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21953 06374 U20W::11 HLT 01 E NOT SET AFTER ELa 1.65 06554 I:HliHJ021 SHB! NOP 
0954 1a6375 062147 INJT LDA CONI Ul66 06555 02100021 NOP 
'H1!55 06376 2172144 STA PAT 1067 36556 "6IH"!!1 LDA I 
0956 06377 (1)21521 LDA CON2 Ul68 065!57 156145 CPS TPAT ,1 
tage? 0640" 072USl BTA INSAR 1069 0656" 126551 JHP 110218, J 
39158 £16401 062143 LDA RPAT 1070 06C551 0165.3 JSB ERROR NOT. 
0959 ~6402 072145 SH TPAT INITIAL/ZE AND MODIFY 1071 96562 126551 JMP nees, I ERROR RETURN 
21960 964"'3 026512 JMP AI'10Dl 1072 06563 ~HHHHHJ ERROR NOP 
0961 IU404 162151 START LDA INSAR, , 1073 2161564 .72141 STA BAD 
0962 064015 2112110 AND AMSKI 1074 •• 5.5 162146 LDA TPH, I GOOD PATTERN-A 
0963 .64A~ 052157 CPA ILLI 1S65_ERA ,elE, ERA 1076 061566 0.6141 LDB BAD SAD PATTERN_8 
21964 "64~7 326531 JMP ILLC 1076 .65.7 11112001 HLT 01 LOOK 
09615 0.410 052161!l CPA ILL2 1566_ER", rolE, fLA 1077 06570 0.2151 LDA JNSlR 
21966 06411 "265.11 JMP ILLC U78 06571 042S77 ADA SUBI 
.~67 06412 11152161 CPA IlL3 I !S73_ERA,CLE,SLA ,EIiA 1C19 "6~72 "721~2 SU UDR 
1:1968 06413 "26'31 JMP I~LC I0BB 06'73 1 •• 142 LOA UDR,I BAD INSTR. CODE 
1lI969 k'6414 052162 CP' ILL4 1576-ERA,CLE,SL.& ,ELA 11l1S1 06e74 1.6144 LDB pu,r ORIGI-'L PATTERN 
0970 064U5 026!S;$1 JHP ILLc 1082 06~7!1 U2001 HLT 01 LOO~ 
0071 ~6d.16 052163 CPA ILLS 166!1-ELA,CLE,ERA 1083 06576 126363 JHP ERROR, I 
0972 .6417 fl26531 JHP ILLC 1084 ;J6!S77 177777 SUBI OCT 177771 
0073 06420 052164 CPA ILL6 t666_ELA ,CLE,ELA 10S6 06600 Q71771 SOVFC OCT 77777 
0914 136421 0265.'1 JHP ILLC 1.86 111661:'11 01f1!54111 JS' JSB TUHU 
1:1975 06422 0521f15 CPA ILL7 161 !!i-ElA, ClE, SLA, ERA I.B7 066e2 016551 JSB JSB TI.OB 
0976 06423 0265:51 JHP ILLC 1088 £1660:3 072!543 SSHAI STA SHAl 
0977 06424 051i!166 CPA ILLS 1616_fL.A, ClE, SLA, EL.A 1e89 066"4 012!5!!i4 SS,..SI SrA SHBt 
1:1978 "6425 0261531 JMP ILLC 109" "66015 173777 AMASK DeT 17~777 
111979 06426 162151 LDA INSAR, J PICKUP LEGAL INSTRUCTION 1091 0 ••• 6 004111~9 BHASK OCT 004000 
0981:1 06427 1:100"~0 SETUP NOP STA SHA1 OR SHB! 1092 0660" .025e4 ASPEC CL"',CLE, INA 
0981 0643C 0;56151 ISZ INSAR UPDATE INSTR, ARRAY ADDRESS 109~ 0661e 0015.5 ERA,CLE,ERA 15&5 
0982 ~6431 01rh1C,0" CliECK NOP SHIFT AND CHE.CK SUBR. JS8 T100A 1094 06611 002002 SU 
111983 06432 1:l62144 BACK LOA PAT 109S 06612 102001 HLT .1 ER.l,CLE,ERA FAILED 
!!I984 06433 1352146 CPA lPH INSTR. COMPLETEb SEVEN PATTERNS? 1096 0.613 002340 BEl 
098' 064;'4 11126441 JMP NINST 1097 06f.114 102001 HLT SI E NOT - 9 
0986 06435 0£12"IU INA NOT _ MODIFY FOR NEXT PATTERN 109S 06615 0e12404 ClA, INA. 
0987 0643f1 012144 STA PAT NEXT TEST PATTERN 1099 061511, 11101566 ERA,CLE,ELA 11566 
0988 06437 036145 ISZ TPAT AODR. OF NEXT SOOD PATTERN 1100 06611 002002 8U 
0989 06440 026431 JHP CHECK 1101 06620 102!i101 HLT "I ERA,CLE,ELA FAILED 
111990 36441 0361415 NlhST ISZ TPAT ADDR. OF NEXT GOOD PATTERN 1102 06621 2102040 SEl 
0991 06442 062141 LDA CONI 1103 06622 U2001 HLT "I E NOT -8 
0992 0644:3 .72144 STA PAT 110. 06623 002404 CLA, INA 
099:5 06444 062151 LOA INS.U 1105 06624 001575 ERA,CLE,8LA,ERA 1575 
0994 064415 052153 CPA Po\Sl 1106 066215 102.01 HLT 01 SLA FA ILED 
099!5 06446 0264b6 JHP NPASS 1107 i'l6626 "02121132 SZA 
0996 06447 015~154 CPA PAS2 II0B •• 627 1"0.1 ~L T 01 ERA,CLE,SU.,ERA FAILED 
.~97 06450 026456 JHP NP.ASS 1109 kl156J" 0021349 SEZ 
0998 06451 0152155 CPA PAS3 1110 e.631 102001 HL T 01 E NOT _0 
0999 06452 0264!S6 JMP NPASS 1111 0156:52 0132404 CL.A, INA 
10'H' 06453 ee2Hi6 CPA PAS4 1112 06.~3 1:101516 ERA, CLE,SLI"ELA 1576 
1001 ~6454 0215461 JMP MODI - ALL I NSTR. COMPLETE FOR A OR 8 1113 06634 10201H H~T 01 aLA FAILED 
1002 1:)64!5e 026404 JHP START 1114 06":56 .~2e~2 SlA 
1003 964!56 0621.113 NP.ASS LDA RPAT 1115 06636 102 •• 1 HLT 01 ERA,CLE,SLA,ELA FAILED 
UHl4 1il6461 07214e SU TPAT 1116 06637 002048 SEZ 
1005 B6460 .26404 JHP START 1117 06640 1Ia20iH HLT el NOT -" 
1006 •• 461 0621150 HODI LDA CON2 1118 .6&41 06U.7 LDA SMUK 10000111 
lOe7 a64f.t2 "721~H SrA INS'R INIT. INSTR. ARRAY' BASE ADDRESS 1110 066042 o I'! 16615 ELA,CLE,E"" 16.e 
10Ii!B 06463 062143 LD' RPAT 112. .6.43 2132002 S20 
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1.09 064604 072145 8TA TPAT INIT • 0000 PATT, ARRAY' BASE ADDR 1121 06644 10'.01 HLT 01 ELA,CLE,E"" FAILED 
1010 060465 11'62141 LDA CONI 1122 06646 00204. SEl 
1011 060466 072144 STA PH INIT • PATT. ARRAY' BUE AODR. 1123 "6646 102001 HLT 01 NOT _8 
U12 B64157 162151 LDA INSAfl, I 1124 06647 .6'167 LD. BMASK 10000" 
I.l~ 06470 U26f!6 .ND 8MASK 1125 136650 IH!1666 ELA,CLE,ELA 1666 
1014 06411 0021H!2 SZA "0 FOR BMOD I 1126 06651 032002 BlA 
10U5 .,6472 026512 JMP AMODI 1127 06652 102001 HLT .1 ELA,CLE,ELA FAILED 
1016 06473 162151 BHODI LDA INSAR, r II2S 06653 002£101" SEl 
1017 06474 03261116 lOR BMASK lOR ~04900 1129 066!54 102""'1 HLT 01 E NOT _8 
H'l18 0641S 172151 STA INSAR, I INSTR. MODIFIED IU0 06655 0~2167 LDA SMASK ""'lAB,, 
1019 06476 0;' 6 U51 ISl INSAR ADD ONE TO INST~. ADDRESS 1131 06656 001675 E'LA,CLE,SLA,ERA 1675 
102£1 0.477 0.2161 LDA INSAR 1I~2 06657 121201Z11 HLT 01 SLA FAILED 
1.21 ~651o:1111 0152156 CPA PASA II~~ 0666£1' "e2~02 SZA 
1022 06r:.1il1 026503 JMP FB 1134 06661 102.01 HLT "I ELA,CLE,SLA ,ERA FAILED 
10'3 06!H12 .2647~ JMP BMODI NOT _ 1I~5 06662 00204E! SEZ 
1024 065a3 06215£1 Fa LDA CON2 1136 it666:5 102001 ~LT 01 E NOT _0 
1025 a65e14 B721!51 STA INSAR INIT • INSTR. ARRAY BASE ADDR. 1137 06664 ..... 7 LDA 8'145)( 10liJi'l01'1 
U26 e65tHi 0626~2 LDA JSB 1138 iZl666e 001.75 ELA,CLE,SLA,ERA 1'7' 
1.27 £I6!5~6 "'7211:51 STA CHECK SET UP Jse TO B SHIFT.CHECK SUBR 1130 066t1J6 102001 HLT 01 SLA FAILED 
U28 065(111 062604 LOA 8SHBl 114" 06tl67 £102002 SU 
1029 06510 012427 STA SETUP SETUP PROPER SHIFT INSTR. 1141 06670 1021301 HLT '1 ELA,CLE,SLA"ERA FAILED 
1030 06511 PJ26601 JMP ASPEC lid .6071 00204£1 BEZ 
10~1 06512 162151 AMCDI LOA INSAR, J 1143 136612 102001 H~ T 01 E NOT -0 
1.~2 .6613 012605 AND .. MASK AND 17~777 1144 06.73 10~UI CLO CLE'R OVERFLO. INDICATOR 
1033 06514 172151 STA INSAR, J 1145 0'667' 102101 STO SET OVERFLD. INDICATOR 
1034 061515 036151 ISl INSAR ADD ONE TO INSTR. ADDRESS 1146 06675 102301 S06 SKIP ON OVERFLQW SET 
1035 06!516 ~621151 LDA JNSAR 1147 06616 1020.1 HLT 01 STD 0" sos FAILED 
103. 06~H7 052156 CPA PAS. 1148 •• 6n 103301 50S e SKIP ON OVERFLOW SET AND CLEAR 
1037 06520 1326522 JHP FA 1149 06100 1021HH HLT 01 SOs,C FAlLED 
103B 06521 026612 JMP AMODI NOT. lie. 0&701 1.'201 SOC SKIP ON OVERFLOW CLEAR 
1039 06522 062150 FA LD' CON2 1161 06102 102001 HLT 01 S08,c O~ soc HALFUIIlCTloN 
104. 06523 a12Bil 8TA INSAR RESET INSTR. ARRAY BASE ADDR. lIe2 86103 102~01 SOS SKIP ON OVERFLOW SET 
lij41 06524 062691 LDA JSA lIe3 067e14 0021301 RSS SHOULD NOT SKIP 
1042 06525 812431 SfA CHECK SETUP JSA TO A SHIFT-CHECK SUBR. 1164 216105 1020.1 HLT 01 50S S~IP WHEN oVERFLO. CLEARED 
1043 061526 0626B3 LDA SSHAI 1155 067.e 1O~101 CLO CLEAR OVERFLOW INDICATOR 
lei 44 06527 072427 BTA SETUp SETUP PROPER SHIFT INSTR, 1156 06707 062680 LDA SOVFC A-e77777 
104S 06153i1 026146 JMP BSPEC 1157 86710 01il201l14 INA A-U10080-0VERFLOW SHOULD BE SET 
u.s 06531 836151 ILLC ISZ INSAR 1158 .6711 1.3301 SOS C S~IP ON OVERFLOW SET 
1047 .65~2 0621404 SEVEN LDA PAT 1159 •• 712 102~01 HLT "I INA OlD NOT SET OVERFLOW 
1048 06533 0'2146 CPA LPAT SEVEN Pl TTERNS COMPLETED? 1160 0671~ 10~"1 CLO CLEU OVERFLOW INDICATOR 
1049 06ti:54 026441 JMP NINST 1161 06714 062517 LDA SUBI "'-177177 
10!5B 06S~5 0:56144 ISZ PAT NCT _ 1162 156715 092"04 INA ... -il0£1IH''',E-1-0VERFL.OW CLEAR 
1051 061536 .~6145 ISl TPAT 116~ 06716 102201 SOC SKIP ON OVERFLOW CLE'R 
1052 0.537 026532 JHP SEVEN 1164 e6717 le2Aet HLT "I UNL1KE SIGNS CAUSED OVERFLOW TO 
1053 1365.40' "0~HHI0 TI'O' NOP 1168_BE SET 
1054 06341 ""~0040 CLE II •• .6720 10~101 CLO CLEAR OVERFLOW INDICATOR 
le55 06542 162144 LU PAT, J 11.7 06721 5:1621517 LDA SUBI "'-177777 
10156 1116543 'H'£l0"9 SH"'1 NOP 1168 •• 722 042167 ADA SHASK ADD l!JeBEI" 
1057 06544 01501380 NOP 1169 06723 10~3.1 SOS C SKIP ON OVERFLOW SET 
U5a "6545 152145 CPA TPAT, I 117. 06724 102~01 HLT .1 ADA OlD NOT SET OVERFLOW 
1.69 06546 120540 JHP TlABA, J 1171 •• 725 103101 CLO CLEAR OVERFLOW INDICATOR 
1060 06547 01656~ JSB ERROR NOT _ 1172 06726 862600 LOA SOVFC A-077771 
1061 06~ee 12654. JMP TU0A, J E~ROR RETURN 1173 06727 042167 ADA SMASK ADD 100000 
1062 06651 80011100 Tues NDP 1174 067;:10 102201 SOC SKIP' O~I OVERFLOW CLEAR 
1.63 06562 ''''0040 CLE 117e .6731 1020.1 HLT 01 UNLIKE SIGNS C,USED OVERFLOW TO 
1064 .6553 166144 LDB PAT, I 1176_BE SET 

SR-8 
REVISED 1 FEBRUARY 1970 



Model 2114B 
Volume Two 

1117 06732 193101 
1178 16133 eS;'4i11B 
1179 0673. 1'142577 
1180 a67;'5!5 112201 
1181 '6736 192001 
1182 86137 1031iia 
1.183 e6140 092408 
1184 06741 8""009 
1185 1)6742 lIJ2201 
1186 8674;' 10213U 
1187 B6744 e0B~'e 
1188 i167.S 92649. 

CLO CLEAR OVERFLOW tHDIC"TOR 
CC" 14-177777 
ADA BUBI ADD 177717 
soc SKIP ON OYERFLOH CLE"R 
~LT U ILLEGAL SET OF OVERFLOW 
CLO CLEAP OVERFLOW INDICATOR 
CLA A-21a"oea 
,,0., 0 ADD 'HHHIB0 
soc SKIP ON OVERflOW CLEAR 
HLT 91 ILLEGAL SET Of OVERfLOw 
CLE 
JHP START 

11a9 967046 111065B4 eSPEC CLB,CLE,INO 
1199 IUi7., 005565 
1191 861Se Bg6~02 
1192 a&751 U20iH 
1193 66752 B02i140 
119'" 0&753 10iiH191 
1195 0675, 006494 
1196 06755 "0S!566 
1191 116756 806002 
1198 06137 102taBl 
1199 B6tEl" a02"4,, 
1299 06181 102~01 
1201 06162 8064i14 
1292 a676;S e9~575 
1203 B6164 U1tW01 
1204 06765 096.1102 
1295 £'16766 1'62Bet 
1206 86167 062.;:,40 
1267 96710 102~HH 
128& 06771 iJ06404 
12.~ .6772 00~'76 
1210 06773 102001 
1211 136774 iJS6eS2 
1212 .677~ 102 •• 1 
1213 36776 Baaa." 
1214 "6777 102001 
1215 07000 066167 
1216 07091 8015665 
1217 1117""2 OB6002 
1218 07003 1Ii!2B"! 
1219 07004 602,,40 
1220 07H05 1&2061 
1221 &7306 066167 
1222 a7ije7 O'U1566 
1223 07018 006902 
1224 .1011 102001 
1226 07\H2 002",." 
1226 97c13 U2eiJl 
1227 1117014 966167 
1228 157915 Bi'~675 
1229 S70le 102001 
1239 1II1i117 0"611102 
1231 0702111 Ul2;aPl 
1232 91021 1i102040 

PAOE "026 #a1 

12~3 01~22 102.01 
1234 07023 066161 
123~ 07024 .0~67~ 
1236 B71.125 102001 
1237 07026 036002 
1238 "7027 102001 
1239 01,,30 002040 
12.9 07031 102001 
1241 07032 103101 
1242 07033 102UH 
1243 01034 U23iH 
124~ .7035 1020.1 
12 .. 5 07036 193301 
1246 01037 182.01 
1247 8701l" 1I!I2281 
1248 87041 102001 
1249 81111112 102301 
12~. .7043 •• 2001 
1251 .1044 102001 
1252 .7045 103101 
1253 07.46 066 ••• 
12e. "7£141 B86""4 
12~5 .7.50 103301 
1266 07951 102001 
1257 e7052 133101 
1258 87053 e66!577 
1259 e7k!'. B0606. 
12611 21711155 1'12201 
1261 97056 102901 
1262-SE SET 
1263 .7.'7 lUIOI 
1264 .7060 066577 
12615 il7e61 "'6167 
1266 61962 UJ3301 
1267 .7963 102001 
1268 e1064 "',5101 
1269 971J6~ 066690 
1271! 87066 0.blb7 
1271 87067 H12201 
1272 .,,7070 192.t101 
1273-8E SET 
1274 87071 10,H01 
1275 B1l412 0fa14"9 
1276 01073 B46577 
1217 iJ7e7" 102201 
1278 971375 102")01 
1279 07076 103101 
1280 B7e77 BB6408 
1281 07108 64.!;301 
1282 a7IBl 1022iH 
1283 07U2 U20Bl 
128. 07123 BSi"J." 
1285 "'113. "264~4 
1286 
.- NO ERRORS_ 

ERB,CLE,ERB 5565 
SIB 
HLT cl ERB,CLE,ERS FAILED 
SEI 
Ht. T 01 E HOT _" 
CLe,INB 
ERa ,CLE,ELB 5566 
SIB 
t'tLT 81 ERB,CLE,ELB fAILED 
SEI 
HLT 01 E NOT DO 
CLB,INB 
ERB,ClE,SLB,ERB 657~ 

HLT 01 SLB FAILED 
SIB 
HLT 01 ERB,CLE,SLB,ERB FULED 
SEZ 
HLT 'H E NOT _e 
CLB, INa 
ERB,CLE,SlB,ELB 5576 
HLT 01 OLB FAILED 
SZB 
HLT 01 ERB,CLE,SLB,ElB FAlLED 
BEl 
HLT 01 E HOT _e 
LOB SHASK unHHU, 
ELB,CLE,ERB 5665 
SIB 
HLT 91 ELB,CLE,ERB FAILED 
BEZ 
HLT 91 E NOT _e 
LOB S"'ASK llH'IBOe 
ELB,CLE"ELB '5666 
SIB 
HLT C!1 ELB,CLE,ELB FAILED 
SEI 
HLT 01 E NOT -B 
LOB SHASK 10000B 
ELB,CLE,SL8,Eq:e ~675 
HLT 01 SLB FAILED 
SZB 
HLT Pt ELB,CLE"SLB,ERB FAlLED 
SEl 

~LT 01 E NOT 
LDB SHASK 10000" 
ELB,CLE,BLB,ERB 5676 
HLT 01 SLB FAILED 
SIB 
HLT 01 
SEI 
HLT 01 
CLD 
STD 
SOB 
HLT £11 
sos C 
HLT 01 
soc 
HLT 81 
SDS 
RSS 
HLT 01 
CLO 
LUB savrc 
INS 
808 C 
HLT 01 
CLO 
LDB SUBI 
INB 
soc 
HLT 51=1 

CLO 
LDB SUBt 
ADB SHASK 
sos C 
HLT 01 
CLO 
LOB SOYFC 
.lOB SHASK 
BOC 
HLT 81 

CLO 
CCB 
_08 SUB 1 
80C 
HLT 01 
CLO 
CLB 
ADB 
SOC 
HLT 01 
CLE 
JHP START 
END 

ELB,CLE,SLB,ERB FAlLED 

E NOT -0 
CLEAR OYERFLON INDICATOR 
SET OVERFLOW INDICATOR 
SKIP ON OVERFLOW SET 
STO OR 50S FAilED 
SKIP ON DVE'IFLOjll SET AfiD CLEAR 
Sos,e FAILED 
SK IP ON OVERFLOW CLEAR 
sos,c OR soc HALFU~CTION 
SKIP ON OVERFLOW SET 
SHOULD NOT SK I P 
SOS SK IP WHEN OVERFLOW CLEARED 
CLEAR OVERFLOW INDICATOR 
a-077717 
s-UeIllSS-OVERFLOW StlQULD BE SET 
SKIP ON OVERFLOW SET 
INB DID NOT SET OVERFLOW 
CLEAR OVE~FLOH INDIC"TOR 
S-177777 
S-"0gi3"",E-t-OVERFLOW CLEAR 
8K IP ON OVERFLOw CLEAR 
UNLIKE StGNS CAUSED OVERFLOW TO 

CLEAR OYERFLOM INDICATOR 
S-177777 
AOD-!0IHHIO 
SKIP ON OVER:FLOW SET 
ADB n I D NOT SET OVERFt..OW 
CLEAR OVERFLOW [NDIC,lrOR 
a-,,77777 
ADD 10B"IU1 
SKIP ON OVERFLOW CLEAR 
UNLIKE staNs CAUSED OYE~FLON TO 

CLEAR OVERFLOW INDICATOR 
a-177777 
ADD 117777 
SKIP ON OVERFLOM CLEAR 
ILLEaAL SET OF OVERFLOW 
CLE_R OVERFLOW' INOIC4TDR 
S-"SOiS" 
ADD 801110:rr'" 
SKIP ON OYERFt..QliI CLEAR 
lLLEaAL SET OF OYERFLOW 

Listing 
Shift-Rotate Instruction Test 
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	0001
	0002
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	2-01
	2-02
	3-01
	3-02
	3-03
	3-04
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-08
	5-09
	5-10
	5-11
	5-13
	5-14
	5-15
	5-17
	5-18
	5-19
	5-20
	5-21
	5-22
	5-23
	5-24
	5-25
	5-26
	5-27
	5-28
	5-29
	5-30
	5-31
	5-32
	5-33
	5-34
	5-35
	5-36
	5-37
	5-38
	5-39
	5-40
	5-41
	5-42
	5-43
	5-44
	5-45
	5-46
	5-47
	5-48
	5-49
	5-50
	5-51
	5-52
	5-53
	5-54
	5-55
	5-56
	5-57
	5-58
	5-59
	5-60
	5-61
	5-62
	5-63
	5-64
	5-65
	5-66
	5-67
	5-68
	5-69
	5-70
	5-71
	5-72
	5-73
	5-74
	5-75
	5-76
	5-77
	5-78
	5-79
	5-80
	6-01
	6-02
	6-03
	6-04
	6-05
	6-06
	6-07
	6-08
	6-09
	6-10
	6-11
	6-12
	6-13
	6-14
	6-15
	6-16
	6-17
	6-18
	6-19
	6-20
	6-21
	6-22
	6-23
	6-24
	6-25
	6-26
	6-27
	6-28
	6-29a
	6-29b
	6-29c
	6-29d
	6-30a
	6-30b
	6-30c
	6-30d
	6-31a
	6-31b
	6-31c
	6-31d
	6-32a
	6-32b
	6-32c
	6-32d
	6-33a
	6-33b
	6-33c
	6-33d
	6-34a
	6-34b
	6-34c
	6-34d
	6-35a
	6-35b
	6-35c
	6-35d
	6-36a
	6-36b
	6-36c
	6-36d
	6-37a
	6-37b
	6-37c
	6-37d
	6-38
	6-39
	6-40
	6-41
	6-42
	6-43
	6-44
	6-45
	6-46
	6-47
	6-48
	6-49
	6-50
	6-51
	6-52
	6-53
	6-54
	6-55
	6-57
	6-58
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