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WARNING 

115 VOLTS AC AND 175 VOLTS DC ARE USED IN THIS INSTRUMENT. 

SCRIBED HEREIN ARE PERFORMED WITH POWER SUPPLIED TO THE 
INSTRUMENT WHILE PROTECTIVE COVERS ARE REMOVED. EXERCISE 
EXTREME CARE WHEN PERFORMING THESE OPERATIONS. LINE 
VOLTAGE IS ALWAYS PRESENT ON TERMINALS INCLUDING THE 
POWER INPUT CONNECTOR, FUSE HOLDER, POWER SWITCH, ETC. IN 
ADDITION, WHEN THE INSTRUMENT IS ON, ENERGY AVAILABLE AT 
MANY POINTS MAY RESULT IN PERSONAL INJURY OR DEATH WHEN 
CONTACTED . 

SOME OF THE MAINTENANCE AND SERVICING OPERATIONS DE- 

WARNING 

THIS INSTRUMENT IS SUPPLIED WITH A THREE-WIRE POWER CABLE. 
THE CENTER THIRD WIRE IS INTENDED TO CONNECT THE INSTRU- 
MENT CHASSIS TO EARTH GROUND WHEN USED WITH A PROPERLY 
WIRED THREE-CONDUCTOR OUTLET. REFER TO SECTION I1 FOR 
DETAILS OF POWER CONNECTION. IMPROPERLY GROUNDED EQUIP- 
MENT CONFIGURATIONS MAY RESULT IN HAZARDOUS POTENTIALS 
BETWEEN THE CHASSIS OF TWO OR MORE INSTRUMENTS OR EARTH 
GROUND. 

INPUT CIRCUITS AT THE 50 OHM INPUT CONNECTOR CAN BE DE- 

PARAGRAPH 3-21 REGARDING ACCEPTABLE INPUT LEVELS. 
STROYED WITH INPUT LEVELS EXCEEDING 1 WATT. PLEASE READ 

, , ', 
! 

:i 
, ' i  

I 

ix 
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Figure 1-1. Model 5340A Frequency Counter, Rack Mount Kit, and Power Cord 
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SECTION I 

GENERAL INFORMATION 

1-1. DESCRIPTION 
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Description 

Detachable Power Cord 7-% 
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Table 1-3. Specifications 

SIGNAL INPUT 

Input 1 

Range: 10 Hz to 18 
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Table 1-3. Specifications (Continued) 

OPTIONAL TIME BASE (Option 001) 

Option 001 provides a n  oven controlled crystal oscillator time base with a n  aging rate 
near that of a time standard. This option results in better accuracy and longer periods 
between calibration. A separate power supply keeps the crystal oven ON and up to 
temperature when the instrument is turned off as long as it remains connected to the 
power line. 

Frequency: 10 MHz. 
Aging Rate: <*5 x 10-’O/day after 24 hour warm-up’ and <1.5 x 10-7/year. 
Short Term Stability: 

1 x 10+0 for 1 s avg. time 
1 x 
2 x 

for 10 s avg. time. 
for 100 s avg. time. 

Line Variation: <1 x 

Temperature: <7 x over 0°C to 50°C range. 
Warmup: Within 5 x 10-9 of final2 value 20 minutes after turn-on, at 25°C. 
Frequency Adjustment Range: >1 x 
Frequency Adjustment: 1 x (0.01 Hz) 18-turn control. 

for *lo% change from nominal. A 10% change will cause a 
frequency change of <1 x 





2-1. INTRODUCTION 

2-2. This section tells how to set up the 5340A Frequency Counter. Instructions for unpacking, 
inspecting, installing, and remote programming are included. 

2-3. UNPACKING AND INSPECTION 

2-4. If the shipping carton is damaged, inspect the counter for visible damage (scratches, dents, 
etc.). If the counter is damaged, notify the carrier and the nearest Hewlett-Packard Sales and 
Service Office immediately (offices are listed at the back of this manual). Keep the shipping 
carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales and Service 
Office will arrange for repair or replacement of your instrument without waiting for the claim 
against the. camer to be settled. 

2-5. INSTALLATION REQUIREMENTS 

BEFORE CONNECTING THE INSTRUMENT TO AC 
POWER LINES, BE SURE THAT THE LINE SELECTOR 
IS PROPERLY POSITIONED. 

.*< 3 .- 

2-6. LINE VOLTAGE REQUIREMENTS. The 5340A is equipped with a line voltage switch to 
select 115-volt or 230-volt ac operation. Before applying power, the rear panel screwdriver- 
operated switch must be set to the correct position (“115” or “230” visible) and the correct fuse 
(as labeled on the rear panel) must be installed. See Figure 3-4 for rear panel features. 

2-7. 
between 48 Hz and 66 Hz. 

LINE FREQUENCY REQUIREMENTS. The counter will operate at line frequencies 

2-8. THREE CONDUCTOR POWER CABLE. To protect the operator, the counter uses a 
grounded three-conductor detachable power cable. The male connector end is a NEMA type 
connector, and the female connector end is a C.E.E. type connector that mates with the 5340A 
rear panel power connector. Connect the power cable to a power source receptacle with a 
NEMA grounded third conductor. If the line power receptacle is a standard two-pin type instead 
of the NEMA three-pin receptacle, use a two-to-three pin adaptor (HP Part No. 8120-1348) and 
connect the green pigtail on the adaptor to ground. 

2-9. TEMPERATURE LIMITS. Maximum and minimum allowable operating temperatures 
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c. Remove the two adhesive-backed trim strips MP1 from side frames MP3 and MP12. 

d. Using the three screws provided, attach the filler strip from the rack mount kit along the 
front of bottom cover MP9. 

e. Attach the flanges from the rack mount kit to the front end of side frames MP3 and MP12. 
Orient the larger corner notch toward the bottom of the instrument. 

2-11. REPACKING FOR SHIPMENT 

2-12. If it becomes necessary to reship a counter, good commercial packing should be used. 
Contract packaging companies in many cities can provide dependable custom packaging on 
short notice. Instruments should be packed securely in a strong corrugated container (350 lb/sq. 
in bursting test) with suitable filler pads between the instrument and container. Before returning 
instruments to Hewlett-Packard, contact the nearest Hewlett-Packard Sales and Service 
Office for instructions. 

2-13. ENVIRONMENT DURING STORAGE AND SHIPMENT 

2-14. Conditions during storage and shipment should normally be limited as follows: 

a. Maximum altitude: 25,000 feet. 
b. Minimum temperature: -40°F (-40OC). 
c. Maximum temperature: +167’F (+75OC). 

2-15. REMOTE PROGRAMMING AND DIGITAL OUTPUT 

2-16. Option 011 adds remote programming and digital output capability to the 5340A Frequency 
Counter. These are accomplished with a bi-directional bus, via a 24-pin connector on the rear 
panel marked DIGITAL INPUT/OUTPUT. Associated with this connector are six slide switches 
used to address the instrument. A 5340A can be addressed to either send output data (TALK) or 
to accept program information (LISTEN). For the purposes of the Option 011 description, several 
terms are defined as follows: 

a. A TALKER is the sender of information on the bus. 

b. A LISTENER is the receiver or acceptor of information on the bus. 

c. A CONTROLLER is a n  instrument that has the responsibility of managing the instru- 
ments connected to the bus. It is capable of addressing other instruments on the bus as 
TALKERS or as  LISTENERS. It  is a TALKER and may be a LISTENER. 

“High” or ‘‘0” level of a line or switch is the relatively more positive signal level (22.4V). 

“Low” or “1” level of a line or switch is the relatively less positive signal level (~0.4V). 

d. 

e. 

2-17. What Can Be Programmed 

2-18. Also, the 5340A’s 
octave range and its output mode can be selected. In addition, a controller can command the 
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Figure 2-1. Handshake Timing 
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2-40. Hardware 

2-41. The 5340A's digital INPUT/OUTPUT connector is on the rear panel (Figure 2-2). Pin con- 
nections to this Type 57 Microribbon connector are shown in Figure 2-3. 

2-42. Cables of three different lengths are available for connecting a 5340A to a controller or to 
another 5340A: 

a. 
b. 
c. 

3 feet long HP Part No. 10631A. 
6 feet long HP Part No. 10631B. 

12 feet long HP Part No. 
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Table 2-4. 5340A Program Code Set 

Binary ASCII‘ 

0 
1 
2 
3 
4 
5 
6 

Octal 

060 
061 
062 
063 
064 
065 
066 

,123 
125 
124 
120 

1 
10 
100 
1K 
10K 
lOOK 
1M 

100 
10’ 
102 
103 
104 
105 
106 

0 1 1 0 0 0 0  
0 1 1 0 0 0 1  
0 1 1 0 0 1 0  
0 1 1 0 0 1 1  
0 1 1 0 1 0 0  
0 1 1 0 1 0 1  
0 1 1 0 1 1 0  

Ranges 
10 Hz - 250 
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J 

in its remote programming storage cells the initial conditions of 0, P, @, J, L, and N. 
There are: 

0 - 1 Hz resolution 
P - 10 Hz to 18 GHz range 
@ - AUTO (sweeps through all ranges) 
J - Internal Sample Rate 
L - Output ONLY IF  addressed 
N - Local operation 

When taking remote control of the 5340A it is necessary to change only those cells that 
are different from the above. For example, if the 5340A is to be used under remote con- 
trol, 1 Hz resolution, 10 Hz to 18 GHz range, automatic searching, sample rate HOLD 
and WAIT in output phase until addressed; it is only necessary to change the ASCII “J” to 

. These changes can be made in any order. “KP9, “L97 to “M”, and ‘“79 to “0” 

2-47. What is Outputted 

2-48. When addressed to TALK the 5340A outputs a string of 16 ASCII characters provided there 
is an  addressed LISTENER on the bus. The handshake routine, necessary for passing infor- 
mation on the data lines, cannot be started unless there is both a n  addressed LISTENER and 
TALKER on the bus. The LISTENER must be able to recognize LF (line feed) as the end of the 
5340A’s output data. As soon as the LISTENER accepts LF (sets DAC high) the 5340A leaves the 
output phase and continues through its operating cycle. 

2-49. The 16 output characters, their description and the order in which they are outputted are 
shown in Table 2-5. Refer to Table 2-2 for signal levels. 

Table 2-5. 5340A Output Code Set 

ORDER 
OUTPUTTED 

1 

2 

3 

4 thru 11 

12 

13 

14 

15 

16 

CHARACTER 

D/L 

O/SP 

SP 

0 - 9  

E 
-+ 

0-6 

CR 
LF 

DESCRIPTION 

D - measurement made direct 

L - measurement made using phase locked loops 
or 

0 - 5340A’s display has overflowed 

SP - Space (0 100 000 binary, 040 octal) 
or 

Space 

Digits 0 thru 9 (blank display digits outputted as 0) 
most significant digit first 
Power of 10 exponent to follow 

Exponent is positive ( 0 101 011 binary, 053 octal) 

One digit exponent 

Carriage return (0 001 101 binary, 015 octal) 

Line feed (used as a word terminator) (0 001 010 binary, 
012 octal) 

2-50. Modes of Operation ‘ 

2-51. The 5340A has sevLrk1 remote operating modes. They depend on the Sample Rate and 
Output modes and the ,mdhod used to initiate a measurement procedure. This section includes 
a description of these modes, a simplified flow chart (Figure 2-5) showing all operating modes 
and a sample program. 

i i 

2-15 
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2-52. The two principal niodes of remote operation based on the Sample Rate and Output modes 
are described in (a) and (b) below. Modes (c) and (d) are possible by selecting the remaining 
combinations of the Sample Rate and Output modes. 

a. Internal Sample Rate (J) and Output ONLY IF  (L) 

(1) If NOT addressed to TALK the 5340A makes measurements continuously at  a 
rate determined by its Sample Rate time plus measurement time. It skips the 
output phase of its operating cycle. 

(2) If 5340A is addressed to TALK, it no longer skips its output phase. The next 
and all subsequent measurements are outputted. 

b. Sample Rate HOLD (K) and WAIT until addressed (M) the 5340A sequence is: 

(1) Addressed to LISTEN. 

(2) Instructed to make a measurement. 

(3) Makes a measurement and stops in its output phase. 
(4) Addressed to TALK. 

(5) Outputs and stops in its Sample Rate phase. 
(6) Addressed to LISTEN. 

(7) Instructed to make measurement, then repeats 3 through 6. 

c. Internal Sample Rate (J) and WAIT until addressed (M) the 5340A: 

(1) Makes a measurement and stops in its output phase. 
(2) Is addressed to TALK. 

(3) Outputs, goes through its sample rate, and makes another measurement and if 

(a) Still addressed to TALK it repeats (3). 

(b) Not addressed to TALK it stops in its output phase and waits until so 
addressed then repeats (3). 

d. Sample Rate HOLD (K) and Output ONLY IF  addressed (L) the 5340A is: 

(1) Addressed to LISTEN. 

(2) Instructed to make a measurement. 
(3) Makes the measurement and if: 

(a) Addressed to TALK by the end of the measurement phase it outputs and 
stops in the Sample Rate phase until (1) and (2) are repeated. 

�L) 
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(3) Clears the display. 
\ 

) (4) Initializes the phase locked loops forcing a new search procedure. 

(5) Starts measurement phase of the 5340A’s operating cycle. 

c. Sample Triggers Instruction (I): 

(1) Can be given only if the 5340A is stopped in the Sample Rate phase of its 
operating cycle. If given at any other time it will be ignored by 5340A. 

(2) Does not change the information in the program storage cells. 

(3) Does not clear the display. 

(4) Does not initialize the phase locked loops, i.e., the 5340A does not go through a 
search procedure unless it has lost phase lock since the previous measurement. 

(5) Starts the measurement phase of the 5340A’s operating cycle. 

2-55. Examples of Programming 

2-56. Assume that it is desired to program a 5340A for a measurment of approximately 3.5 GHz 
to a 1 kHz resolution. In addition, it is desired to instruct the 5340A to make a measurement and 
subsequently output when so instructed. One method of programming this is shown in Table 2-6. 
(Assume the 
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REN 

H* 

L 

{ 

i ,  

Table 2-6. 5340A Programming Example 

AT 

L 

H 

L 

H 

L 

H 

~~ ~~ 

Description of Program Sequence 

Control and 
Status Lines 

Data Lines 
ASCII Codes Sequence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

SRC IFC 

H H 

- 

Clears 5340A as a TALKER - (underscore) or 
controller’s talk 

address 

? Clears all LISTENERS 

# 5340A LISTEN ADDRESS is on 
Data Lines 

5340A is addressed to LISTEN 

1 kHz resolution is 
selected 

250 MHz to 18 GHz 
range selected 

2 t o  
s e l e c t e d  D a t a  
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3-11. Sample Rate, Measurement Time, and Reset 

3-12. The sample rate control sets the interval between measurements, but not the interval of the 
measurement. On the 5340A, the minimum sample rate is variable between approximately 50 
milliseconds and 5 seconds. For 1 Hz RESOLUTION settings, a n  additional 1 sec delay is incurred. 
A hold feature can be selected to “freeze” a measurement display indefinitely. 

\ 

3-13. The measurement 
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Figure 3-3. Front Panel Controls and lndicators 

10 9 8 11 12 13 14 15 16 

1. LINE switch. Applies primary power to all circuits except crystal oven Option 
001, when so equipped. When the counter is equipped with Option 001, the 
crystal oven connects through a thermal circuit breaker and fuse to the ac line. 
This allows the oven to maintain its operating temperature and accuracy when 
the LINE switch is OFF, thereby eliminating warm-up delays. 

2. RESET switch. 
measurement. 

Resets display and internal count to zero and initiates a new 

3. RESOLUTION Hz selector. Determines resolution of the measurement. See 
Paragraph 3-8 for a detailed description. In general, the 1 kHz setting is a good 
starting point. 

SAMPLE RATE control. Adjusts the interval between measurements from ap- 
proximately 50 milliseconds to 5 seconds. For 1 Hz RESOLUTION settings an 
additional 1 second delay is incurred. When rotated to the HOLD position, the 
display will be held indefinitely. 

BNC 1 MEG Q Input Connector. High impedance (1 Megohm) input for direct 
count measurements in the 10 Hz to 250 MHz range. Shunt input capacity is 25 
pF maximum. Measurements made a t  this input require that the RANGE switch 
is set to the 10 Hz - 250 MHz position. Sensitivity is 50 millivolts rms and the 
coupling is ac. 

RANGE switch. Selects input connectors and ranges as indicated by the black 
leader lines. When set to the CHECK position, the circuits count the frequency 
of the internal clock to verify proper counter operation. 

4. 

5. 

6. 

, , I ,  I 

DO NOT EXCE D +30 dBm (1 WATT) INPUT AT THE 500 N CONNECTOR. 
DAMAGE TOjT sk E INTERNAL SAMPLERS MAY OCCUR. PLEASE READ 
PARAGRAPH 3-21 FOR DETAILS OF ACCEPTABLE INPUT LEVELS. 

3-5 
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Figure 3-3. Front Panel Controls and Indicators (Continued) 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14, 15, 
16 

N Type 500 Input Connector. Input for measurements in the 10 Hz to 18 GHz or 
250 MHz to 18 GHz range as determined by the RANGE switch. Sensitivity is 
-30 dBm from 10 Hz to 500 MHz, -35 dBm from 500 MHz to 10 GHz and -25 
dBm from 10 GHz to 18 GHz. 

RMT annunciator. For counters equipped with Option 011 only. Lights when 
the counter is in remote operation. 

DIR annunciator. Lights when counter is in direct measurement mode. (10 Hz 
to 250 MHz.) 

* annunciator. Operative with Option 001 only. Lights when the oven is heating 
to indicate oscillator is not stabilized. Full counter accuracy is obtained when the 
oven has stabilized. Twenty minutes after turn on, additional oscillator error is 
less than 5 parts in lo9 at 25°C. If the line voltage is low, the * may remain lit for 
longer periods of time. 

NOTE 

At low environmental temperatures, e.g., O"C, the * annunciator may 
remain on for longer periods of time. When the oven temperature stabli- 
izes, it may continue to draw power in order to maintain operating 
temperature. 

OVFL annunciator. Indicates that one perio32.293-23.8034 -1.0�digit
(peri�ÿÿÿÇÇj
0.0600 Tc 1.087leftTd
(oven )Tj
0.027581c 1.087mostTd
(oven )Tj
0.014.Tc 1.087fromTd
(When )Tj
0.06405Tc 2.7528 0 Td
(the )Tj
0.0275Tc 2.75[(decimiron-6965 )-1)maintain  )Tj
0..9546Tc 2.197ar(continue )Tj
0.02688Tc 1.711no Td
(that )Tj
0.02781Tc 1.087displayedunciator. t h e  p e r i t e s  t h a t  c o n t i n u e  o v e n  continue eTd
(OVFL )Tj
0.4FL to tthe 







Model 5340A 
Operation 

Figure 3-6. Self Check and Operational Check Procedures 

7 8 - -  

/ I . ‘ I  I \ \ \ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I 
1 9’ 4 , l O  3.1 i.12 13  2 15 

Set LINE switch to on (up) position. 

Set RANGE switch to CHK position. 

Rotate SAMPLE RATE control fully ccw. 

Set RESOLUTION switch to 1 Hz. 

Check that DIR annunciator lights. 

Check that GATE light flashes. 

Check that display indicates 10.000000 *1 count. 

Check that 

annunciator 

GATE lighTE d T E  
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Figure 3-6. Self Check and Operational Check Procedures (Continued) 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

For the 1 MHz RESOLUTION setting, check that GATE light flashes rapidly. 
Rotate SAMPLE RATE control fully clockwise but not in HOLD. Gate light 
should flash once approximately every 5 seconds. 

Set SAMPLE RATE to HOLD and check that GATE light goes out and display 
is held indefinitely. 

Connect a 220 MHz signal at 0 dBm (0.2236 volts rms) 
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4-7. 5340A INTEGRATED CIRCUITS - THEORY OF OPERATION 

4-8. The 5340A uses 70 different types of integrated circuits. Twenty-two of these are basic logic 
gates described in Paragraph 4-3. The following paragraphs describe the integrated circuits used 
in the 5340A other than the basic logic types. 

4-9. 256-Bit Read-Only-Memories 1816-0003,1816-0004,1816-0184, and 1816-0185 

4-10. A read-only-memory is a device that allows storage of pre-programmed data for later 
retrieval. The 1816 series of ROM’s are 16-pin dual in-line 
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Figure 4-7. Four-Bit Binary Counter 1820-0099 

INPUT 
A NC ZA ZD GND ZB ZC 

B Roo, NC vcc NC NC INPUT 
1820-0099(SN7493N) 

4- B I T  BINARY COUNTER 

(SEE NOTES I a21 

r*m 
NOTES 

I .  OUTPUT A CONNECTED TO INPUT B 
2. TO RESET ALL  OUTPUTS TO LOGICAL 

0 BOTH Ro(,, AND Roo, INPUTS MUST 
BE AT LOGICAL I 

3. POSITIVE LOGIC: 
SEE TRUTH TABLE 

Figure 4-8. Monostable Multivibrator 1820-0207 

X L 
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X O O X l O  

circuit time constants. An internal timing resistor is available by connecting Vcc (pin 14) to pin 9, 
also an external resistor may be used between these two pins. The external timing capacitor 
connects between pins 10 and 11. The output pulse duration is determined by the RC time con- 
stant of the timing components. The truth table shows the logic states that result in a one-shot 
output. When the multivibrator fires, the outputs are independent of further input transitions 
and are dependent only on the timing components. 

Figure 4-11. Monostable Multivibrator 1820-0261 

TIMING PINS 
'CC NC NC ,-fi-, NC 

TRUTH TABLE 
'n INPUT ' n t i  INPUT 

OUTPUT 

INHIBIT 
INHIBIT 
INHIBIT 

ONE SHOT 
ONE SHOT 
ONE SHOT 
ONE SHOT 

INHIBIT 
INHIBIT 
INHIBIT 
INHIBIT 
INHIBIT 
I N H I B I T  

b NC A l  A 2  B 0 
NOTES I 1 ,  = TIME BEFORE INPUT TRANSITION 

2 I n + ,  
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tn 

I N P U T  

D 

L 

H 

Figure 4-21. Dual D-Type Edge Trigger Flip-Flops 1820-0596 

tn+ 1 

OUTPUTS 

Q 0 

L H 

H L 

- 

T R U T H  TABLE (Each Fl ipFlop)  

1 3  - 

3 -  

I 

so ' O a  l a  Z a ' 3 a i  Ob'lb'21>'31> 

9309 

Sl  
2, =a ' ZI, Zb 

NOTES:  A. t, = bit t i m e  before c lock  pulse.  

6. t ,+ l  = bit t i m e  after clock pulse. 

12a 
X 
X 
X 
X 
L 
H 
X 
X 

12b 
X 
X 
X 
X 
L 
H 
X 
X 

2 2 2 
Vcc CLEAR 2 0  CLOCK PRESET 2 0  25 

13a 
X 
X 
X 
X 
X 
X 
L 
H 

2

 

X 
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4-51. Eight-lnput Multiplexer 1820-0615 

4-52. The 1820-0615 (Figure 4-23) selects one-bit of output data from eight inputs. The unit has 
complementary outputs, and a n  enable input (low activates the multiplexer). - With the enable 
line inactive, the multiplexer output (Z) is low and the complementary output (Z) is high regard- 
less of the input states. The logic operation is shown in the truth table. 

Figure 4-23. Eight-Input Multiplexer 1820-0615 

4-53. 

44454.The 1820446156E F i g u r e  44Tconsists opf ifour 4owth TcommonTiput ictive,oow Tnable 
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Figure 4-24. Quad 2-Input Multiplexer 1820-0616 

I 

4-56. This IC (Figure 4-25) selects 1 of 16 data sources and can be used for parallel-to-serial 
conversion, multiplexing, or as a five-variable function generator. Four data select lines are used 
to select which input is routed to the output. The select lines perform binary decoding. When the 
strobe input is driven low, the multiplexers are enabled. The truth table shows the logic require- 
men? of the multiplexers. For example, when the strobe is low, and the data select lines are 
ABCD, then input E3 is gated to the output W line. 

Figure 4-25. Data Selectors/Multiplexers 1820-0640 

DATA INPUTS DATA SELECT 
/ 

A 
\- 

"CC 8 9 10 11 12 13 14 15 A R c 

\ v / OUT- DATA 
DATA INPUTS PUT SELECT 

~ 

POSITIVE LOGIC 
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D-Input  
(Po, PI, P2 or  Pgl  

4-59. Low-Power 4-Bit Shift Register 1820-0659 

4-60. Figure 4-27 shows the logic diagram and pin connections for the 1.08  1.71BT
2cQ
BT4ic 0 Tr 9.75 0 0 9.875 108.2395 ãÿÿÿs�812 0 T•ÿ3.4946 721.08 Tm 2.96100 0 9.8.699.48ect B10.375 0 0 10 1A.5991 348.9598 Tm
(or )TTc 9.4.6006 Togi3 49-

5340A 
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4-61. Low-Power BCD Decade Counter 1820-0669 

4-62. Figure 4-28 shows the logic diagram and pin connections for the 1820-0669. The counter 
is fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through 
a clock buffer. During the low to high clock transition, the master is inhibited from further 
change. After the masters are locked out, data is transferred from the master to the slaves and 
reflected at the outputs. When the clock is high, the masters are inhibited and the 
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Figure 4-28. Low-Power BCD Decade Counter 1820-0669 

LOGIC SYMBOL 

9 3 4 5 6  

, 1. I ,  12 I I  

PIN NAMES 

PE 
- 

Po. p1. p2. p3 
CEP 
CET 
CP 
MR 

00. 01,  Q2.  0 3  
TC 

- 

VCC = Pin 16 
GND= Pin 0 

STATE D I A G R A M  

93L10 

LOGIC EQUATIONS 
Count Enable = CEP . CET . PE 
TC f o r  9 5 ~ 1 0  = CET . a. . . Cj . 03 
TC for 93L16 = CET . Qo ' 0 1  . 02 ' 0 3  
Preset = 

Reset = 

. C P t  ( r is ing c l o c k  edge) 

N O T E  
The 931.10 c a n  be preset  to a n y  s ta te .  bur  w i l l  not count beyond 9 
If preset 10 Irate 10. 11. 12, 13, 14 .  o r  15. 11 w i l l  r e l o r n  1 0  i t s  
normal sequence within two c l o c k  pulses 

93L10  A N D  93L16  
MODE SELECTION - 

PE CEP CET MODE 

Preset 
Preset 
Preset 
Preset 
No Change 
No Change 
No Change 
Count 

(s = HIGH) 

Parallel Enable (Active LOW) Input 
Parallel Inputs 
Count Enable Parallel Input 
Count Enable Trickle Input 
Clock (Active H IGH Going Edge) Input 
Master Reset (Act ive LOW) Input 
Parallel Outputs 
Terminal Count Outputs 

TERMINAL  COUNT GENERATION 

TC = CET 0 00 rn 61 0 6 2  0 0 3  ( 9 3 L l O l  

T C =  C E T 0 0 0 0 0 1 0 0 2 0 0 3  ( 9 3 L 1 6 )  

POSITIVE LOGIC = H = H IGH Voltage Level 
L = LOW Voltage Level 

4-21 
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Figure 4-32. Presettable Decade Counter/Latch 1820-0751 

D A T A  INPUTS CLOCK 

Vcc C L t A R  OD OB 1 

COUNT Q , C A , O A  CLOCK G N D  
L O A D  9 

D A T A  INPUTS 
2 

asynchronous input Low inpul 10 clear - 1 s  O A  
0 8  Q and OD low 1 

4-73. EECL Differential Amplifier/Limiter 1820-0754 

4-74. The differential amplifier/limiter (Figure 4-33) can be used for differential or single-ended 
amplification, balanced to unbalanced transformation or vice-versa, RF to EECL conversion, 
and Schmitt trigger circuits. The 1820-0754 has 



Model 5340A 
Theory of Operation 

4-75. Presettable Binary CountedLatch 1820-0765 

4-76. 
configuration. 

"he 1820-0765 is similar to the 1820-0751 except that the 1820-0765 has a +2 and +8 

4-77. Hex D-Type Flip-Flops 1820-0788 

4-78. The 1820-0788 (Figure 4-34) consists of six positive-edge-triggered D flip-flops. Infor- 
mation at the D inputs is transferred to the Q outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock input is a t  either the high or low level, 
the D input has no effect on the output. A low input to pin 1 resets all Q outputs to low. 

Figure 4-34. Hex D-Type Flip-Flops 1820-0788 

VCC 60 60 5D M 4 0  40 CLOCK 

-------T y p e 1 6 3 3 
 0 . 0 6  0  T r  7 . 1 2 5  T c  3 5 3  1 0  3 7 
 B 0  1 0 T c  2 . 2 4 3 0 m 
 ( T y p e 1 5 6 9 
 0 . 0 6  ) T j 
 1 0 . 3 6 .  0  4 0 8 M C 
 q 7 
 B 0  1 0 T c  2 . 2 4 3 0 m 
 ( T y p e 1 ) T 7  1  T f 
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positive logic: See truth table 

Figure 4-36. Four-Bit Binary Full Adder 1820-0910 

k 

84 Z 4  C4 CO GND 8 1  A1 

C3 A3 8 

A4 Z3 A3 8 3  V c c  x2 8 2  A2 

.2 

A4 

B2 C1 22  

84 2 3  Z 
L L L L  

L L H L  

L L H L  

L L L H  

H L L H  

H L H H  

H L H H  

H L L L  

L H L H  

L H H H  

L H H H  

L H L L  

H H L L  

H H H L  

H H H L  

H H L H  

c2 

2 

24 

L L  
H L  

H L  

H L  

H L  

L H  

L H  

L H  
H L  

L H  

L H  

L H  

L H  

H H  
H H  

H H  

TRUTH TABLE 

= !- 

c2 
c 

L1 

A3 

L L  

H L  

L H  
H H  

L L  

H L  

L H  
H H  

L L  

H L  

L H  

H H  

z 
L 

L 

L 

L 

L 

L 

L 
H 

L 

L 

L 
H 

H 

H 

H 
H - 

B1 

B 

L L  

H L  

L H  
H H  

// 
- 

z 

z 
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Figure 4-39. Voltage Regulator 1826-0016 

R F F  A 

SUPPLY REF b 
REGULATED 

-. w OUTPUT 

COMP 4 L 
UNREG 
INPUT 

Figure 4-40. Operational Amplifier 1826-0021 

, , i ,  

BALANCE 

V- 
Note: Pin 4 connected to case 

4-29 
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. _. 1 

4-99. Dual Differential Amplifier 1858-0004 

4-100. The 1858-0004 (Figure 4-43) consists of two independent differential amplifiers with 
associated constant current sources. The six npn transistors are high frequency devices making 
the IC useful to 500 MHz. 

Figure 4-43. Dual Differential Amplifier 1858-0004 

2 1 12 1 1  10 8 7 6 5 4 

7 9 

4-101. Transistor Array 1858-001 8 

4-102. 
approximately 1.5 GHz. 

The 1858-0018 (Figure 4-44) contains four transistors and is used as is 
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4-103. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION 

4-104. Figure 4-45 illustrates 
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4-117. Preamplifier board 
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4-124. Harmonic Determination Circuitry 

4-125. When sampler No. 2 produces a n  F I F ~  output, the bandpass filter and preamp A2A4 
provide a 6 MHz bandpass. Limiter amplifier-mixer A14 receives FIF2, and the 20 MHz 
reference from A15. When 20 MHz is mixed with FIF2, a difference frequency that is equal 
to N 20 kHz is produced. The value of N is determined in the counter circuits and used as a gate 
extension factor. 

4-126. SAMPLING THEORY 

4-127. Sampling techniques are used for measuring frequencies that are too high to count with 
direct counting circuits. This method provides an  output signal whose frequency is a fraction of 
the input frequency and low enough to count directly. The 534QA uses a 20 MHz phase lock loop. 
However for simplicity, a dc phase lock loop will be described followed by an  explanation of the 
type of phase lock techniques used in the 5340A. 

4-128. A 



Model 



Model 5340A 
Theory of Operation 

4-136. As shown in Figure 4-49, sampling occurs at the zero crossing of the input signal, and the 
sampler output is zero volts. When the sampler output goes positive, it indicates that the sampl- 
ing occurs later than the correct time. This generates an error signal to increase the sampling 
frequency so that sampling occurs at the zero crossing. In this example, the VCO frequency is 
exactly one-half the input frequency. Thus, an output frequency is obtained that is harmonically 
related to the input frequency and is also low enough to be counted. When phase lock occurs, the 
VCO frequency is some fraction of the input frequency. Additional circuitry is needed to deter- 
mine the ratio between the input frequency and VCO frequency. This instrument does NOT use 
a DC phase-lock loop, but instead uses a 20 MHz intermediate frequency (IF) circuit such that 
the sampler output will be exactly 20 MHz when phase lock occurs. The relationship between the 
input signal and 

V C O  f r e q 0 8  T 1 - 0 . 0 3 6 1  5 8 0 . 5 6 0 4  0  0  N j 
 0 1 0 2 7 . 1 6  T m 
 ( 7 O  ) T j d 
 ( f 8 ø 3 2 s 9 ) 6 3 T c  3 2  5 8 0 . 5 6 0 4  0  0  = j 
 0 1 0 2 7 . 3 6  T m 
 ( M H z  ) T j 
 E T  1 5 0 . 8 2 3 5  6 3 8 . 1 6 0 6 e n c 1 T j 
 0 5 8 0 . 5 6 0 4  0  0  H a r m o n i c J 
 0 . 0 4 8 2  T c  5 . 5 4 . 4 6 4 o c c u r s .  n u m b 0 . 0 3 6 1  T 2 . 2 9 0 7 6  5 4 3 1 . 6 7 8 7 2 0 5 u r s .  W  9 . 6 2 5  2 8 9 . 6 7 9 8  6 2 7 . 7 2  0  T d 
 ( o f  ) T j 
 0 . 0 3 6 1  T c  2 . 5 9 0 0  T d 
 ( o f h a s e  ) 0 4 8 2  T c  1 . 7 1 1 9  T c  t e r m e d i a  T c  2 . , T j 
 0  T c  5 . 3 6 6 7  0  1 6 9 ( b e t w e e n  ) T j 
 0 . 0 M H z  
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pulse is determined by R20 and C19. The multivibrator can be retriggered at any time during the 
50 psec period to establish a new 50 psec pulse output. As long as the multivibrator is retrig- 
gered within 50 psec, the Q output U3(10) will remain high. In practice, this is the manner in 
which the circuit operates. Since U2 turns on and off for each cycle of its input, U3B will be 
retriggered as long as the signal at UZ(2) is sufficient to trigger comparator U2. When lock is 
achieved, 

iand

tC1.2

tQ2

t

i

 

t

a

n
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4-172. U2 serves a s  a summing amplifier for the phase detector output and the output of U4. The 
gain of U2 for the phase detector signal is 5 as set by R20 and R15. The gain for the output of U4 
is 1 as determined by R20 and R13. The output of U2 is between 75 and +13 volts and is used to 
fine tune VCO 2. 

4-173. The search signal is a sawtooth waveform which is developed across C8. When the level 
at  A9(8) is low, Q1 is off and Q3 is on. This allows C8 to charge through Q3 and R12 toward +15 
volts. The high-impedance tie point is a teflon-insulated connector that prevents humidity from 
discharging C8. The ramp developed on C8 couples through a voltage follower U4 to comparator 
U3. U3 has a +5V reference input at pin 2. After 30 milliseconds, the ramp voltage at U4(6) will 
reach +5 volts and U3(7) will trigger one-shot multivibrator U6A for 2.5 milliseconds. When 
U6A(6) goes high, Q2 turns on to discharge C8. This develops the flyback portion of the sawtooth, 
which 6) 

thealsoj
0.0121 Tc 2.151081 Td
(thebTj
0.0241 Tc 1.573341 Td
[(to )ger )Ted10(di9ich)Tj
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Model 5340A 
Theory of Operation 

4-186. A13 LIMITER/AMPLIFIER ASSEMBLY, 05340-60010 

", 
. _  

4-187. Figure 8-19 shows the schematic diagram for A13. The Limiter/Amplifier input receives 
the 20 
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4-196. U3 operates as a differential amplifier with 
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4-207. The sample rate circuitry consists of A19Q1, AlSUlA, A19U2E, R1, and R2. R1 and R2 
are located off of the pc board on the main chassis. The sample rate circuitry determines the 
length of waiting time between measurements. At the end of a measurement, XAlgPlA(4) goes 
low, allowing A19C1 to be charged through R l  and R2. Sample rate potentiometer R1 varies 
the rate of charge on A19C1. When A19C1 charges sufficiently, Q1 conducts to trigger Schmitt 
trigger U1A. When U1A triggers, 
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4-219. Counter U3 identifies what digit is currently being shifted in the serial display. U21 
compares this data with the RESOLUTION information and subtracts a “2” offset at the 
appropriate time during a phase lock measurement. For direct count measurements, a zero is 
subtracted, leaving the number unchanged. U4C detects the seventh character shift. U15 is used 
to strobe output data into U11 by comparing counts from U3 and U12. 

4-220. At the completion of a measurement for which an  ASCII output is desired, U22A will set, 
supplying a low on U16C(10). An output is also generated when the TALK line (Jl-8) is driven 
low by the controller, this is gated along with the PE line from A21 to set U8A, causing U8A(5) 
to give a high to A21 and A34. 

4-221. U12 is a + 16 presettable counter that sets to 13 when the PE line (PlA-15) goes low. 
U12(12) goes high to switch U13A(3) low, which switches ROM U7 to read a character and 
switches U6 to read the output of U12. Character “10” is detected by U4A. 

4-222. The logic level of the Inhibit line at  PlA(N) is low for Phase Lock measurements and 
drives U6(2) low. The ROM interprets this data and outputs a n  ASCII “L” to indicate the Phase 
lock mode. When PlA(N) is high, the ROM outputs an  ASCII “D” to indicate the Direct mode. 

4-223. A21 then sets DAV low, indicating to the bus that this data is valid, and then again goes 
high, incrementing counter U12 to 14. This code causes U6 to select the output of U12, which 
causes U7 to output the ASCII code for “space”, or overflow, if overflow has occurred. DAV 
again cycles and U12 increments to 15, which similarly causes a “space”. U12 then increments 
to 0 (zero). This causes U6 to select the output of four pole switch U5, which is accepting dis- 
played digit information from quad flip-flop U11. Eight digits of data are processed as U12 counts 
from 0 to 7. When U12 increments to 8, the output of U12 is fed thrpláÿþ•ÿ?ÿtÿ•724.6193 0 Td
(U6 )Tj
0.0241 Tc 190197 0 Td
(to )Tj
0 Tc 1.1797 0 U7
(15, )Tj
0.0121 .781.8082 0 Tm
(which )0602 T891.1335 0 con(dis)Tj
15.1246 0 0 10 18037192 455.8799 -
(is )Tj
0.0241 Tc 10.375 0 0 1036.875 08037799 verements the data 

to t

h

e

n

 

U12 U12 

increments 

to 15, 15, 
BT1/TT0 1 
Tf
07c 12.625 0  10.19
2 12088875 08037799 “
+”hich 
BT
/TT0 1 Tf

0.0482 Tc 10.375 0 05
 Tc0 7.1875 08037799 T
m
(is )Tj
0.0241-40c 
1128626 -1.068 generate
dro). U12 
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j.: .) 
w 

4-227. Sample rate time is then started. If U2A (pins 1 and 2) are high, the front panel Sample 
Rate control will determine the delay until the next measurements. Sample rate delay can be 
terminated by an ASCII “J”. 

4-228. The 5340A can be reset externally by supplying an  ASCII “H” to U25. This turns on U9C, 
generating a reset through U9B. Moving resolution switch A27 between detents also generates a 
reset through 
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4-234. U3A generates the “N Gate” qualifier for test #2 of the program (N Gate ? has been deter- 
minted). When the count of U6 reaches 2, U13C(6) goes Low to drive the Q output of U l l A  High. 
This signal is a qualifier for test #7 of the program (N 2 2 ?). BCD to decimal decoder U28 decodes 
the A6 Search Assembly information which indicates what range the instrument is on. U26, 27, 
19, and 20 are comparators that monitor the inverted outputs of U6 and U7 and compares them 
with the output of U28. 

4-235. The purpose of these circuits is to determine if N is within its limits. There are six possible 
ranges of N for the 
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4-243. For example, assume we are completing the step in the fifth symbol in Figure 5-4 marked 
“Done ? 14”. ROM U3 input on pins 14, 13, 12, 11, and 10 is LLHLH and will output LLHLHHLL 
on pins 9, 7, 6, 5, 4, 3, 2, and 1, respectively. For the present program address, U4’s output will be 
HLHH HHHL on pins 1, 2, 3, 4, 5, 6, 7, and 9, respectively. 

4-244. U13 will select action #11, (“Start Delay”) by activating U5D, U5C, U9B. U12 will select 
test #14 (“Done?”) that will drive U12(10) low when the delay is complete. U2’s input on pins 
11, 6, 13, 4, and 3 will be LLHLL, respectively, as U1 switches to the Oc OB and OA inputs, 
because of the low from U12. At the next clock pulse, U2 will feed the LLHLL on its input to U3 
and U4. 

4-245. U3 will then output LHHH HHLH. U4 will output HLLH HLLL, causing U13 to select 
action #9 (clear) and causing U12 to select test 
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4-276. In the event that the +15 volt reference fails or falls below 11 volts, A32CR3 conducts to 
turn off A32Q2 thereby disabling the supply. This prevents A32U1 from locking in the off 
position. The series pass transistor in 
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Table 5-1. Assembly Identification 

Reference Designation 

A1 
A l A l  
A1A2 
A1A3 
A1A4 
A1A5 
AlA5AI 

A2 
A2A1 

A1A2 

A1A3 A1A4 A1A5 A2A1 



Table 5-2. Recommended Test Euui 
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lent 

Instrument 

Oscilloscope 

Divider Probes (3) 
Test Oscillator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 

Signal Geytor 
(Generator )Tj
0 
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Figure 5-2. Adjustment Procedures (Continued) 

, :J 
I 

5-11 
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Table 5-3. In-Cabinet Performance Check 

1. 

2. 

3. 
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5-16. PROGRAM CONTROL FLOW DIAGRAMS 

5-17. Figures 5-3 and 5-4 are flow diagrams showing the sequence of actions required in making 
a measurement. The A21 Control Board 
theory explains how decisions are made in the flow diagram. See Paragraph 4-236. 

5-18. 
and selected action number. 

Figure 5-3 is a simplified version of Figure 5-4. 

Figure 5-4 lists three sets of numbers: the program address, the selected test number, 

5-19. The program address is the 5-bit binary number placed to the right of the rectangle and 
diamond symbols in the diagram. These 5 bits are the inputs to ROM’s A21U3 and A21U4. When 
an HP 10528A Logic Clip is installed on A21U4, the program address appears on pins 10 
through 14. Note that the logic clip diagram shown on Figure 5-4 uses circles to designate these 
pins. 

5-20. Inside each rectangle is a decimal number that indicates what action is required and this 
corresponds to the action of A21U13. This number can be read in binary on pins 5, 6, 7, and 9 
of A21U4. These pins ha•05 482 Tc 2.105 0 Td
(ha•0Td
s875 53.2793 545.0405 Tm
(of )Tj
ET
/Suÿj
Eð•Áÿ9)peights0 Tc 10.125 0 0  0 0 9.875 335.0391 600.12248.39[(a se )Tj
0.0361,2.105 0 Tnds  0 Tm
j
0 Tc 1.2, Tm
(of )T 9.8750 T



Model 5340A 
Maintenance and Service 

Figure 5-3. Simplified Flow Diagram of 5340A Program Control 
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Resolution 
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X 

X 

X 

X 

5-28. Connect the output of a n  HP Model 651A signal generator to the external trigger input of 
a n  HP Model 222A pulse generator. Disconnect the harmonic frequency cable connected to 
A16J2. Use suitable push-on to BNC (such as Sealectro 50-074-6800, HP P/N 1250-0831) and 
connect the cable to the output of the pulse generator. 

5-29. Set 651A frequency to 40 kHz at 0.8V rms 

all zeros 
some number 
some number 

all zeros 

222A pulse polarity to + 
222A rep rate to man/ext + 
222A pulse delay to .1 
222A pulse width to .03 - .05 

vernier to mid-position 
222A pulse amplitude to 5 

vernier to mid-position 
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5-39. Power Supply Troubleshooting 

a. Determine which power supplies are regulating at an incorrect voltage by measuring the 
output voltage. 

If any supply is a t  or near zero volts, the supply could be current limiting. Disconnect the 
output leads for that supply at the A30 power supply motherboard. 

Again measure the voltage. If the output is still bad, the failure exists in the power 
supply circuit. Use the typical voltage charts shown to isolate the defective components. 

If the output obtained in step 3 is now good, there could be a short circuit in the instru- 
ment, or the supply could be current-limiting improperly. Substitute a resistive load for 
the supply under test as listed on the next page. 

If the output is still good, an  excessive load exists somewhere in the instrument. Connect 
an ohmmeter between ground and on the feeder line in question (which is still discon- 
nected from its power supply). Start removing the plug-in PC boards until a significant 
change is observed on the ohmmeter. Then isolate the execessive load. Check also for 
shorted wires. 

If the output obtained in step 4 is bad, the power supply is not able to provide the neces- 
sary current. Use the typical voltage charts to isolate to the defective component. Look 
especially for the same voltage on any two leads of a transistor, indicating a shorted 
transistor. 

b. 

c. 

d. 

e. 

f. 

5-20 













Model 5340A 
Replaceable Parts 

ABBREVIATIONS 
DSR 
DTI. 
DVM 

EMF 
EDP 

EIXCT 
ENCAP 
EXT 
F 
FET 

F/F 
FH 
F11. H 
FM 

FP 
FREQ 
F X  D 
Y 
GI? 
GH7 
G I ,  
GNI) 
H 
h 
HET 
HEX 
HD 
HDW 
HF 
HQ 
HI 
HP 
HPF 
HK 

HV 
H7 
IC 
IT) 
IF  

TMPG 
in  
INC D 
TNCI, 
TNP 
INS 
INT 

kH7 
k U  
kV 
Ih 
l>P 

LED 
L F  
I G  
I,H 
I JM 
J J N  

hn 
LK 
WASH 
LO 
LOG 

log 
I.PF 
I >V 
m 
mA 
MAX 
MQ 
MEG 

m. 

k g  

= douhle uidehand 
= diode transistor logic 
= digital voltmeter 
= emitter coupled logic 
= elertrnmotive force 
= elertronic data 

proresuing 
= electrolytic 
= enrapuulated 
= external 
= farad 
= field-effect tran. 

uistor 
= flip-flop 
= flat head 
= fillinter head 
= frequency modula- 

= front panel 
= frequency 
= fixPd 
= gram 
= germanium 
= figahertz 
= glaus 
= ground(ed) 
=henry 
= hour 
=heterodyne 
=hexagonal 
=head 
=hardware 
=high frequency 
= merrury 
=high 
= Hewlett-Packard 
=high pauu filter 
= hour (wed in parts 

list) 
=high voltage 
= Hertz 
= integrated circuit 
= inuide diameter 
= intermediate fre- 

= impregnated 
= inch 
= incandement 
= inrlude(n) 
= input 
= inuulation 
= internal 
= kilogram 
=kilohertz 
= kilohm 
=kilovolt 
= pnund 
= inductance- 

rapacitance 
light-emitting diode 

= low frequency 
= long 
= left hand 
= limit 
= linear taper (used in 

= linear 

= lork wauher 
= low: local oucillator 
= logarithmir taper 

( U R ~  in parts list) 
= logarithm(ir) 
= low pauti filter 
= low voltage 
= meter (distance) 
= milliampere 
= maximum 
= megohm 
= meg (10s) (used in 

tion 

qurncy 

parta list) 

parts list) 
MET F1.M = metal film 
MET OX = metal oxide 
MF = medium frequency; 

mirrofarad (used in 
uartu liut) 

MFR 

MHz 
mH 
mho 
MIN 
min 

MINAT 
mm 
MOD 
MOM 
MOS 

mu 
MTG 
MTR 

mV 
mVar 
mVdr 
mVpk 

mg 

mV P-P 

mVrms 
mW 
MlJX 
MY 
PA 
PF 
WH 

m.6396 675.1205.
ET6 4495 605
BT
/TT181 Tf
0.0179 Tc 7 0 0 6656 6.75 186..4797 4868.51205.
ET6 4495 605
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Prefix Component/Part/MateriaI 

1854- 
1855- 

1900- thru 1912- 
1920- thru 1952- 

1990- 
3100- thru 3106- 

8120- 
9100- 

Transistors, Silicon NPN 
Field-E ffect-Transistors 
Diodes 
Vacuum Tubes 
Seminconductor Photosensitive and Light-Emitting Diodes 
Switches 
Cables 
Transformers, Coils, Chokes, Inductors, and Filters 

For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two are 
silicon and the last is germanium. 

6-12. General Usage Parts 

6-13. The following list gives the prefixes for HP manufactured parts used in several instruments, 
e.g., side frames, feet, top and bottom covers, etc. These are eight-digit part numbers with the 
four digit prefix identifying the type of parts as shown below: 

Type of Part Prefix 

Sheet Metal 5000- to 5019- 
Machined 5020- to 5039- 

Molded 5040- to 5059- 
Assemblies 5060- to 5079- 
Components 5080- to 5099- 

For example, power splitter 5088-7003 is a c 
part. 

6-14. Specific Instrument Parts 

mponent and pc board support 5040-0170 is a molded 

6-15. These are HP manufactured parts for use in individual instruments or series of instruments. 
For these parts, the prefix indicates the instrument and the suffix indicates the type of part. For 
example, 05340-60001 is a n  assembly used in the 5340A. Following is a list of suffixes commonly 
used. 

- 
Type of Part P/N Suffix 

Sheet Metal -00000 to -00499 
Machined -20000 to -20499 

Molded -40000 to -40499 
Assembly -60000 to -60499 

Component -80000 to -80299 
Documentation -90000 to -90249 

6-4 



Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A 1  

A l C 1  
A1C2 

A 1 R l  

A l A l *  

A lA2* 

A1631 

AlA3C1 
AlA3C2 

A l A 3 L l  

AlA3R1 

A l A 4  

A lb4C1 
A144C2 
AlA4C3 
AlA4C4 
AlA4CS 

AlA4Cb 
AlA4C7 
AlA4C8 
A164C9 
A 1A4C 10 

A 1A4C11 
A U K 1 2  
A l A k C l 3  
A l A 4 C l 4  
A 1 A  4C15 

A 1 A  4C 1 6  
AlA4C 1 7  
LlA4C.18 
AlA4C19 
AlA4CZO 

A lA4CZ l  
A 1 A  4C 22 
A144C23 
LlA4C24 

A l A 4 . 1  - 
AlA4LZ 
AlA4L3 
A lB4L4  
AlA4L5 

A lA4Lb  
AlA4L7 
A144L8 
AlA4L9 

AlA4Q1 
AlA402 

AlA4R1 
A l A W 2  
AlA4R3 
AlA4R4 
~ 1 ~ 4 ~ 5  

AlA4R6 
PlL4R7 

LlA4R9 
L 1 P4R 1 0  

4 l A 4 R l l  
41641112 
LIA4R13 
41A4R14 
2 lA4R 15  

PIA~RB 

HP Part 
Number 

053GO-6U017 
05340 00009 
05340-00012 
05340 00017 
05340-00019 
C 534C-2'.C33 

0160 0204 
0160- 0204 

l 8 l U  0118 

5088 7004 

c c, 8 8- 711 35 

05340-60042 

C 1611-3277 
0160 3277 

9100-2256 

0757-0963 

05340 65014 

G 160-32 77 
0160-3277 
0 160-22 3 8 
0160-3284 
0 160- 30 28 

01bO-32 77 
C 160-3277 

0160-2198 
0140-5224 

0 160-21 50 
0140-02 17 
0160- 21 50 
0180-0197 
0 160-2198 

0160-3277 
0 160-3277 
0160-3277 
0 160-3277 
0 160-3277 

0 160-32 77 
0 160-3277 
0 160-3277 
0 160-2743 

9 100-2247 
9100-2265 
9 100-0368 
9100-0368 
9100-2265 

9100-0368 
9100-0368 
9100-C368 
9 100-2247 

1854-0345 
1854- 0345 

1698-6242 
0698 5182 
3698-3374 
3698- 51  74  
3698-3380 

>698 6283 
1698-5 178 
1698-5181 
1698-3374 
1698- 81  28 

1698 3380 
1 69 8- 33 80 
)698-8128 
1698-8128 ' 
1698-5426 

0180-0197 

QtY 

1 
I 
3 
3 
2 
1 

5 

1 

2 

2 

1 

85  

2 

1 

1 

1 
1 
1 

32 
2 
1 

2 
1 

1 

7 
I1 
11 

6 

2 
2 
4 

11 
3 

1 
1 

I f  
'$ 

i ,  
2 - 

Description 

B C P Q I )  ASSFHRLYv PREAHFLIFlER Y 1  
PLATL. SAUPLER 
SHIF. LO e S I M P L E R  
CCVEP. PHFAMPLIFIER 
PLATE.  S A U P L E R  
HOUS I N 6  

CAPACITOR-FXO 55OOPF2OOWVOC C C R  
CAPACITOP-FXC ~ ~ ~ ~ u P F Z L ~ W V O C  CER 

TFRMINATI0k:COAX S Y A  S O  OHU 1 W  

THIN FILM SbPPLER ASSEMBLY 
*PART OF A 1 1  NOT SEPARATELY FEPLACEARLk 

SAHPLFR DRIVF ASStMBLY 
*PART OF A l ,  NflT SEPAPATELY PFPLACLABLE 

SAMPLER WTPUT BOARD ASSEMBLY 
(LOAOEO ON 05340 20042 BLANK ROAPlJ1 

*PART OF A 1  t NOT SEPAPATELY REPLACEABLF 

CAPACITCIP-FXI? - '1UF +-20% SOWVDC CFR 
CIPACITOR-FXO -01UF +-20% SOWVCC CER 

COIL FXO MOLOEO RF CHOKE .56UH 10% 

RESISTOR 43K 2% .125W F TC=O+ 100 

PREAHPLIFIEk BOARD ASSEMBLY (SERIES 1220 
(LOAOFO ON 05340- 20014 BLANK 8ClAPOI 

CAPACITOP-FXO .0llJF +-2OX 50WVOC C C R  
CAPACITOR FXO -01UF + 202 SOWVOC CES 
CAPACITOR FXO 1.5PF + .25PF SOOWVDC CER 
CAPACITOR-FXO 22PF + - lo% l O O W V O C  CER 
CAPACITOR FXO 10PF + l iJ% lOOUVOC CER 

CAPACITOR FXD .OlUF + 2 0 1  5OWVDC CER 
CAPACITOR FXO .OlUF + 20Z 50WVOC CEP 
CAPACITPR FXD: Z.ZUF+ 10% Z O V O C  TA 
CAPACITOR FXO ZOPF + 5% 3OOUVCC UlCA 
CAPRCITOR FXO 280PF + 1% 300WVOC UICA 

CAPACITOR FXD 33PF + 5'11 300WVOC M I C A  
CAPACITOR FXO 140PF + 21 3DOWVDC M I C A  
CAPACITCR FXO 33PF + 5 Z  300WVDC UICA 
CAPLCITOR FXO: 2.2UF+ 1OX ZOVDC 74 
CAPACITOR FXD 2DPF + 5 %  300WVOC M I C A  

CAPACITCR FXO .OlUF + 20% 5OWVDC CER 
CAPACITOR FXO -0 lUF + 20% SOWVOC CER 
CAPACITOR FXO -01UF + 20% SOWVOC CFR 
CAPACITOR FXD .01UF + 2OL SOUVCC CER 
CAPACITOR. FXO -01UF + 20% SOWVOC CER 

CAPLCITOR, FXO .OlUF + ZDI 5OWVOC CER 
CAPACITOR FXO -01UF t 20% 50WVOC CER 
CAPACITOR FXO 4 1 U F  + 202 5OYVDC C'ER 
CAPACITOR FXD 33PF + 10% ZOOWVDC CER 

COIL FXO UCLOED RF CHOKE .lUH 10% 
COIL FXO MOLDED RF CHOKE lOUH 1UZ 
COIL FXD MOLOEO RF CHOKE .33UH l O I I  
COIL FXO MOLDED RF CHOKE .33UH 10X 
COIL FXO MOLDED RF CHOKE lOUH 10% 

COIL FXO' MOLDED RF CUOKF .33UH 10f 
COIL FXD MOLDED RF CHOKE -33UH 19% 
COIL FXO UOLOEO RF CHOKE .33UH 10% 
COIL FXO MDLOEO RF CHOKF .1UH 10Z 

TRANSISTOR NPN 2N5179 S I  TO 72  PD=200HU 
TRANSISTOR NPN 2N5179 SI 10-72 PO=ZOOMW 

i iES ISTO(r  1.2K 5 1  .125W CC TC=.+882 
RESISTOR 3.SK 5% .125H C C  TC=O+R82 



Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A 1 4 4 R 1 6  
A l A 4 R 1 7  
A l A 4 R l E  
A l A 4 R 1 9  
A l A W 2 0  

A l A 4 H 2 1  
A 1 A 4 K 2 2  
A l A 4 P 2 3  
A l A C R 2 4  
A 1 A4R 25 

A l A 4 R 2 6  
A l A 4 R 2 7  
A I A 4 R 2 8  
A l A 4 4 2 9  
P l A 4 R 3 0  

A l A 4 R 3 1  

A 1 4 4 U 1  

A l A 5  

A I A 5 A 1  

A l A 5 A l C  1 
A 1  A 5 A l C Z  
A 1 A  5 A l C 3  
A l A 5 4 1 C 4  

A l A 5 6 1 L 1  
A l A 5 A l L Z  
A l A 5 A l L  1 
A l A 5 A l L t  

A 2  

A 2 C 1  
A Z C Z  
azc3  

A 2 F L 1  

A 2 A  I* 

A 2 4 2 *  

A 2 A 3 *  

A 2 A 3 C l  
A 2 A 3 C 2  

A t A 3 R 1  

A 2 1 4  

A Z A 4 C  1 
A 2 A 4 C 2  
A Z A 4 C 3  
A Z A 4 C 4  
A 2 A 4 C 5  

A 2 A 4 C 6  
A 2 A 4 C 7  
A 2 A 4 C 8  
A Z A 4 C 9  
A 2 A U l O  

A 2 A 4 C l  I 
A 2 A U  I2 
A Z A 4 C 1 3  
A 2 A K l 4  
A Z i U  15 

HP Part 
Number 

0 6 9 8  7102 
0 6 5  8- 5103 
0698- 8127 
0698-3374 
0698-5174 

0 6 9 8  5174 
0 6 9 8 - 5 1 7 4  
0 698-51 74 
0 6 9 8 - 5 1 7 4  
0 698- 5426 

0698 7152 
0 698-3374 
0698-5103 
0 6 7 4- 2 4 0 5  
0698-5174 

0698 3378 

1 8 5 8  0004 

05340-60077 
G 5 3 4 C - 2 0 0 7 4  
05340 00030 

05340-60075 

0180-1745 
0180 1745 
0160 3879 
0 160-3879 

9 100-1620 
9 100-1620 
9100-2272 
9 100-2272 

05340-60027 
05340 00012 
0 5 3 4 0 - O O G 1 7  
05340 00018 
05340-20035 

0160 0204 
G 1 6 P-  02 C,4 
0160 0204 

5 088-

5088 .5.4 

5 J 8 8 - 7 U U 5  

05340-60043 

0 165-3277 
0160-3277 

0683-4745 

0 5 3 4 0 - 6 2 3 4 U  

0121-0060 
0 180- 1743 
0140 0201 
0180-0197 
0 160-2327 

0160-2262 
0160 2262 
0160-3277 
0 160-32 77 
0 1 8 0 - 0 1 9 7  

0160-3277 
0 160- 3277 
0 160-3277 
0160-2241 
0180-0197 

- 
QtY 

- 

2 
2 
1 

1 

4 

5 

1 
2 
1 

1 

6 

1 5  

4 

5 

1 

1 

I 

1 

10 

1 

1 
6 
1 

2 

2 

/ ’ I #  

ii L 
- 

Description 

RESISTOP 5.1K 51  .125W CC T C = u + 4 8 2  
R E S I S T O R  430 5% .125W C C  T C = 0 + 8 9 2  
R E S I S T O R  22 5 1  .125W CC TC=O*583  
R E S I S T O R  20 5% .125W CC TC-UiS8.3 
P E S I S T L R  200 5 %  .125W CL TC=O+BOZ 

R E S I S T O R  200 5% .125W CT T C = 0 + 8 3 Z  
P E S I S T Q R  200 5% .125Y CL T C = O t 8 a 2  
R E S I S T O R  200 5 1  .125W CC TC=0+852 
R t S I S T O R  2 0 G  5% .125W CC T C - O + 8 8 I  
R E S I S T O R  1 0 K  1 0 %  .125W C C  T C = O i 8 8 2  

R E S I S T O R  5.1K 5 I  .125k CC T C = 0 + 3 8 2  
R E S I S T O R  20 5 %  .125W C C  TC=O+58B 
R E S I S T O R  430 5 1  .125W CC T S - 0 + 8 3 2  
R E S I S T O R  24 51  .125W CC T L = 0 + 5 8 E  
R E S I S T O R  200 5 1  .125W CC 





Model 5340A 
Replaceable Parts 

Table 6-1. Fteplaceable Parts, 5340A Standard Instruments 

Reference 
Desi anati on 

A 3 C 1 6  
A 3C 17 
A 3C 18 

A3CR1 
A3CR2 
A3CR3 
A3CR4 
A3CR5 

A3CRb 
A3CR7 
A3CR8 
A3CR9 
A3CR10 

A3E 1 
A 3 E Z  

A 3 L  1 
A 3 L 2  
A 3 L 3  
A 3 L 4  

A 3 9 1  
A 3 9 2  
A 3 9 3  

A3R 1 
Am2 
A 3 R 3  
A 3 R 4  
A 3 R J  

A3R 6 
A 3 R 7  
A 3 R 8  
A3R 9 
A 3 R l O  

A 3 R l l  
A3R12 
A 3 R 1 3  
A3R 14 
A 3 R 1 5  

A 3 R 1 6  
A 3 R 1 7  
A 3 R 1 8  
A 3 R 1 9  
A3RZO 

A 3 R 2 1  
A3RZZ 
A 3R 23 
A 3 R 2 4  

A 3 U l  

A3XU1 

A 4  

A 4 C l  
A U Z  
A 4 C 3  
A 4 C 4  
A 4 C 5  

A K . 6  
A 4 C 7  
A 4 C 8  
A 4 C 9  
A 4 C l t i  

A k C 1 1  
A4C 12 
A4C 1 3  
A k C  14 
A U  15 

A U l 6  

A 4 C R I  
A4CRZ 
A4CR3 
AkCR4 
A U R 5  

HP Part 
Number 

0180- 0 1 9 7  
0 180-01 1 6  
0 1 8 0- 0 1 1 6  

190 1-0040 
190 1- 0040 
1901-004C1 
1901- 0040 
1901-0376 

1901-,0376 
1 9 0 2- 0 0 2 5  
1902-0025 
190 1-0535 
190 1- 0 5 3 5  

9170-ti029 
9170.0029 

9 140-0114 
9140-0114 
9140-0114 
9 140-0114 

185 5-0334 
1853-0036 
1854-0215 

0683-1035 
0757-0908 
0683-1055 
0751-0920 
0757-0920 

068 3- 1015 
0 7 5 7- 0 9 0 8  
0 69B- 3446 
0757-0913 
2 100-2520 

0757- 0932 
06831025 
0683-5105 
0157-0917 
0 7 5 7- 0 9 2 5  

0 683- 6 8 1 5  
0683-3945 
0 683-3945 
0683-1135 
0 6 8  3- 3345 

0683-3345 

0683- 1135 
0757-094k 

1 8 2 0 - 0 7 5 4  

1 2 0 0- 0 4 7 5  

05340-60002 

0 150- 0093 
0150-0093 
0 150-0093 
0150-0093 
0160-2255 

0150-





Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A5R6 
A 5 R 7  
A 5 R 8  
A 5 R 9  
A5R10 

A51711 
A5R12 
A5R13 
A 5 R 1 4  
A5R15 

A 5 R 1 6  
A5R17 
A5R18 
A 5 R 1 9  
A5R20 

A 5 U l  
A5UZ 
A5U3 
A 5 U 4  
ASU5 

A 6  

A 6 C l  
A 6 C 2  
A 6 C 3  
A6C4 
A6C5 

A6C6 
A 6 C 7  
A 6 C 8  
A 6 C 9  
A 6 C 1 0  

A6CR1 
A bCR2 
A6CR3 
A6CR4 
A6CR5 

A6CR6 
A6CR7 
A6CR8 
A6CR9 
A6CR10 

A6CR11 
A6CR12 
A6CR13 
A6CR14 
A6CR15 

A6CR16 
A6CR17 
A 6 C R l 8  
A6CR19 

A 6 L  1 

A 6 9 1  
A692 
A 6 9 3  
A 6 9 4  
A695 

A 6 9 6  
A 6 9 7  
A 6 9 8  
A 6 9 9  
A 6 9 1 0  

A 6 9 1 1  
A 6 9 1 2  

A6R 1 
A 6 R 2  
A 6 R 3  
A6R4 
A 6 R 5  

A6R6 
A 6 R 7  
A M 8  
A 6 R 9  
A 6 R 1 0  

HP Part 
Number 



Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A 6 R l l  
A6R12 
A6R 13 

A 6 P  14 

A6R15 

A 6 R  16 
A6R17 
A6R18 

A6R19 
A 6 R  20 
A6R21 
A6R 22 
AbR23 

A 6 R 2 4  
A 6 1 2 5  
A6R26 
A6R27 
A 6 R  28 

A 6R 29 
A6R 30 
A 6 R 3 1  
A 6 R  32 
A6R 33 

A6R34 
A6R 3 5  
A6R36 
A bR 37 
AbR38 

A 6 R 3 9  
A 6 R  40 
A6R41 
A 6 R  4 2  
A6R43 

A6R44 
A6R45 

A 6 U 1  
A6U2 
A6U3 
A6U4 
A6U5 

A 7  

A7C 1 
A7C2 
A7C 3 
A 7 C 4  
A7C5 

A7C6 
A 7 C 7  
A7C8 
A7C9 
A7C10 

A7C 11 
A7C12 
A7C13 
A 7 C 1 4  

A7CR1 
A 7CR2 
A7CR3 
A7CR4 
A7CR5 

A7CRb 
d 7 C R 7  
A7CR8 

A7L 1 
A 7 L 2  
A 7 L 3  
A 7 L 4  

A 7 0 1  
A782 
A793 
A794 
A70 5 

HP Part 
Number 

0 7 5 7-  0 9 3 1  
0698-7185 
0 7 5 7- 0 9 3 5  

0 6 9 8  71 85 

0 7 5 7 .  0942 

0 6 9 8  3 3 7 6  
0 6 9 8 - 3 3  76 
0698-3376 

0698- 3376 
0698-3376 
0 6 9 8 - 3 3 7 6  
0698- 8072 
0698-51 82 

069&-6242 
0 6 9 8 - 5 9 9 6  
0 6 9 8 - 5 1 7 5  
0698- 5 1 7 4  
0 6 9 8 - 7 1 8 5  

0698- 71 85 
0 6 9 8 - 1 1 8 5  
0698-71 85 
0 6 9 8- 7 1 8 5  
0696-71 85 

0 6 9 % = 6 2 9 4  
0 698-62 9 4  
0698-6294 
0 698-62 9 4  
0698-6294 

0698 6294 
0 69 8- 5 9  99 
0698-5999 
0 6 9 8 - 5 9 9 9  

0 6 9 8 - 5 9 9 9  0 6 9 8 - 5 9 9 9  

0 6 9 8 - 5 9 9 9  









Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A l O R l l  
A l G R l Z  
& 1 0 R 1 3  
A 1 0 R 1 4  
A l O R 1 5  

A 1 0 R l 6  
A 1 0 R 1 7  
A l O R l 8  
A 1 0 R 1 9  
A l O R 2 0  

A 10R21 
A l O R Z Z  
A 1 0 R 2 3  
A 1 0 R 2 4  
A 1 0 R 2 5  

A l O T 1  

A l O T P l  

A l O U 1  

A l O Z l  

A l l  

A l l C l  
A l l C Z  
A l l C 3  
A l l C 4  
A 1 1 C 5  

A l l C 6  
A l l C 7  
A l l C 8  
A l l C 9  
A l l C l O  

A l l C l l  
A 1 1 C l 2  

A 1 1 L 1  
A l l L 2  

A I l R 1  
A l l R 2  
A l l R 3  
A l l R 4  
A l l R 5  

A l l R b  
A l l R 7  
A l l R 8  

A l l R 9  

A l l U 1  
A 1 1 U 2  

A 1 2  

A 1 3  

A 1 3 C 1  
A 1 3 C 2  
A 1 3 C 3  
A 1 3 C 4  
A 1 3 C 5  

A 1 3 C 6  
A 1 3 C 7  
A 1 3 C 8  
A 1 3 C 9  
A 1 3 C 1 0  

A 1 3 C l l  
A 1 3 C 1 2  
A 1 3 C 1 3  
A 1 3 C 1 3  
A 1 3 C 1 4  

HP Part 
Number 

0 6 9 8 - 0 0 8 6  
0698- 3441 
069 8-3447 
0 6 8 3- 1 0 1 5  

0683-5125 
0698-6000 
0 68 3-7515 
0698-3378 
0683-1025 

0 6 9 8 - 5 1 7 4  
0757-0288 
0698-3113 
0698-3151 
2 100-2413 

08553-6012 

0360-012* 

1820-11 79 

9 1 0 0- 1 7 8 8  

0 5 3 4 0 - 6 0 0 0 4  

0180-0374 
0 180- 0374 
0 160- 3789 
0 1 6 0 - 3 7 8 9  
0180-0374 

0 180-0374 
0 160-2055 
0 1 6 0- 2 0 5 5  
0 160-30 60 
0160-3060 

0 160-01 55 
0160-3060 







Model 5340A 
Replaceable Parts 

Reference 
Designation 

415L6 

A15R1 
A15R2 
Al5R3 
A 15R4 
A15R5 

A15R6 
A15R7 
A15R8 
A15R9 
A15RIO 

A15R11 
A 1 5 R l 2  
A15R13 
A15R14 

A15U1 

A16 

AlbC1 
Al6C2 
A16C3 
AlbC4 
AlbC5 

A 16Cb 
AlbC7 
Al6C8 

A l b J 1  
A1652 
A1653 
A1634 
4 1 6 5 5  

A l 6 J 6  
A1657 

XA4 
XA5 
XA6 
XA7 
XAB 

XA9 
XAlO 
XA11 
XA12 
XA13 

XA14 
XA15 

A 1 7  

417W1 

A1711 

A17AlC1 
A17AlC2 
A17AlC3 
A l7A lC4  
A l7A lC5  

A l 7 A l C 6  
A17AlC7 
A17AlC8 
A l I A l C 9  
A l7A lC lO  

A 1 7 A l C l l  
A l7A lC12  





Model 5340A 
Replaceable Parts 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

Reference 
Designation 

A19C6 

A19CR1 

A 19L 1 
A19LZ 
A19L3 

A1901 

A19R1 
A19R2 
A19R3 
A19R4 
A19RS 

A19Rb 
A19R7 
A19R8 
A19R9 
A19R10 

A19Rll  
A19R12 
A19R13 
A 196x4 

A19U1 
A 19UZ 
A19U3 
A19U4 
Al9U5 

A19W 
A19U7 

A1921 

A20 

A20Cl 
A20C2 
AtOC3 

A2ORl 
AtOR2 
A20R3 
A20R4 

A2OU1 
A2OU2 
L20U3 
A20U4 
A 20 US 

A20011 
A20U12 
A20U13 
A20U14 
A2OU15 

A20U16 
IZOU17 
A2OUl8 
IZOU19 
I20U20 

nzou21 
L20U22 
A201123 
P20U24 
P2OU2S 

L20U26 
42OLQ7 
b2OU28 

L2021 

HP Part 
Number 

0160-3879 

190 1-0040 

910-2241 
9140-0158 

1854-0560 

1810- 0041 
0683-2725 
0 6 8 3 1 0 2 5  
0683-1025 
0 6 8 3 1 0 1  5 

0683-2725 
0 68 3-2715 
0683- 2715 
068 3-471 5 
0683-2725 

0 68 3 2025 







Model 5340A 
Replaceable Parts 

Reference 
Designation 

A22XU9 

A22.?1 
A2222 

A23 

A23C1 
A23C2 

A23R1 

L23U1 
A23UZ 
A23U3 
A23U4 
A23U5 

A23U6 
A23U7 
A23U8 
A23U9 
A23U10 

A 23U11 
A 23U12 
A 23U13 
A23Ul4 
A23U15 

A23016 
A23U17 

A23U19 
A23UZO 

a 2 3 u i e  

A231121 

A2321 

A24 

A24C1 
A24C2 

A24JlA 
A24J18 

A24U4 
424U5 

A24Ub 
A24U7 
A24U8 ' 

AZ4W 
A24U10 

A 2 4 U l l  
A24U12 
A 2401 3 
A24U14 
A24U15 

A24U16 
A24U17 
A24Ul8 

L25 

\25C1 
h25C2 

L25CRl 

L250S1 
Q5XOS1 
L25DS2 
25XDS2 
125053 
125XDS3 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

HP Part 
Number 

1200- 0475 

9100-1788 
9100-1788 

05340-60030 

0 160-3879 
0 1 8  0-0106 

068 3-2725 

1820- 05 96 
1820-0986 
1 820- C 9  86 
1 8 2 e  0986 
1820- 0986 

1820.0986 
1 820.0986 
1820- 0659 
1820- 0659 
1820- 0910 

1 820- 09 1 0  
1820- 0583 
1 820-05 88 
1820- 0054 
1820-0054 

1 82D- 0077 
1820- 0077 
1820-0054 





Model 5340A 
Replaceable Parts 

Reference 
Designation 

A 2 6  

A 2 6 0 1  
A 2 6 0 2  
A 2 6 9 3  
A 2 6 0 4  
A 2 6 9 5  

A 2 6 0 6  
A 2 6 0 7  
A 2 6 9 8  
A 2 6 0 9  
A 2 6 0 1 0  

A Z b R 1  
A 2 6 R 2  
A 2 6 R 3  
A 2 6 R 4  
A 2 6 R 5  

A 2 b R 6  
A 2 6 R 7  
A 2 6 R 8  
A 2 6 R 9  
A 2 6 R 1 0  

A 2 6 R l l  
A 2 6 R 1 2  
A 2 6 R 1 3  
A 2 6 1 1 4  
A 2 6 R 1 5  

A 2 6 R 1 6  
A 2 6 R l 7  
A 2 b R 1 8  
A 2 b R 1 9  
A 2 6 R 2 0  

A 27 

A 2 8  

A 2 8 C l  
A 2 8 C 2  
A 2 8 C 3  
A 2 8 C 4  
A 2 8 C 5  

A 2 8 C 6  
A Z 8 C 7  

A 2 8 C R l  
AZBCRZ 
A 2 8 C R 3  
A 2 8 C R 4  

A 2 8 0 1  
A 2 8 9 2  
A 2 8 0 3  
A 2 8 0 4  
A 2 8 0 5  
FOR ~ z 8 a 5  

FOR A Z ~  
A 2 8 0 6  

A 2 8 0 7  
A 2 8 0 8  
A 2 8 0 9  

A 2 8 0 1 0  
FOR A28010 

A 2 8 R l  
A 2 8 R 2  
A 2 8 R 3  
A 2 8 R 4  
L 2 8 R 5  

L28R6 
4 2 8 R 7  
L28R8 
L Z 8 R 9  
928R10 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

HP Part 
Number 

05340-66037 

1 8 5 4 - 0 5 3 3  
1 8 5 4 - C 5 3 3  
1 8 5 4 - 0 5 3 3  
1 8 5 4 - 0 5 3 3  









Model 5340A 
Replaceable Parts 

i 

c 

Reference 
Designation 

c1  
c 2  
c 3  
c 4  
c 5  

C 6  
c7  
C 8  

C P I  

C R 1  
CR2 

E l  

F 1  

F 1  

J1 
J 2  
5 3  

J 4  

J5  

5 6  
J7 

J8 

J9 

L 1  
L 2  
L 3  
L 4  
L 5  

L 6  

MP1 
MPZ 
MP3 
MPC 
MP5 

UP6 
MP7 
MP8 
MP9 
M P l O  

U P 1 1  
M P 1 2  
MP13 
MP14 
M P l 5  

Y P 1 6  
MP17 
M P l 8  
MP19 
MP20 
FOR MP20 

M P 2 1  
MP22 

01 
FOR Ql 
FOR Q1 
0 2  
FOR Q2 
FOR a2 

Table 6-1. Replaceable Parts, 5340A Standard Instruments 

HP Part 
Number 

3 1 6  0- 0209 

0 16U-  3C 4 3  
0 180-02 2 6 
0 1 6 0 - 3 0 3 6  
0 1 6 0- 3 0 3 6  
0 1 6 0- 3 0 3 6  

0 1 6 0- 3 0 3 6  
0 1 6 0- 3 0 3 6  
0 1 8 0- 1 7 4 3  

5088-7003 

1906, 0 0 3 8  
1 9 0 1- 0 0 2 8  

0 3 4 0 -  0037 

2110-0002 

2110- 0001 

1250- LO83 

1 2 5  0-01 86 

1250- 00 8 3  

1 2 5 1- 2 3 5 7  
1 2 5 0- 0 0 8 3  

9 1 4 0- 0 0 9 6  
9 1 0 0- 2 2 4 7  
9 1 0 0- 2 2 4 7  
9 1 0 0 - 2 2 4 7  
9100-2247 

9 100- 2 2 4 7  

5000-0050 
0 5 3 4 0-  00014 
0 5 3 4 0- 2  0068 
C 5 3 4 0 - 0 0 0 0 3  
05340 00010 

05340- 00025 
0 5 3 4 0 .  20045 
0 5 3 4 0- 0 0 0 2 3  
C 5340-0C'311 
0 5 3 4 ~ - 0 0 0 1 3  

5 0 6 0- 0 7 6 7  
5 C-5 0-07 30 
5 0 0 0- 8 5 9 3  
1 4 9 0-  0030 
0 5 3 4 0 - 0 0 0 0 1  

0 5 3 4 0  00005 
05340-00001 

5040  0170 
05340 00008 
0 3 4 0 - 0 4 8 6  

0 5340-00019 
0534C-20027 

1854-0063 
1200-0043 
1 2 0 0- 0 4 5 6  
1 8 5 4 - 0 0 6 3  
1200-0043 
1200-0456 

/ 

1 

1 

1 
1 
5 

1 

1 

1 
1 

1 

1 

1 

3 

1 

1 

1 
5 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

5 
1 
1 
1 
1 

1 
1 

13 
1 
2 

1 
1 

2 
2 

' 8  
I ;  
- 

Description 

5 3 4 0 A  CHASSIS PAFTS 

FAN-T0AX 45-CFM 1 1 5 V  5 0 1 6 0 - H L  1.5-THK 

CAPACITOR- FXC 5OOOPF15OOOPF +-201 
CAPACIT3R-FXO; 2 2 U F C - 1 0 1  i 5 V O C  T A -  S O L I D  
CAPACITOQ-FXC 5OOOPF + 8 0 - 2 O Z  ZOOYVDC CER 
CAPACITOR FXC 5DUOPF +8012U? ZOOYVDC CFR 
CAPACITOR-FXO 5 0 0 0 P F  +80-20X 2OOWVDC CER 

CAPACITOR-FXD 5 0 0 0 P F  + 8 0 ~ 2 O Z  ZOOYVOC CER 
CAPACITOR-FXC 5 0 0 0 P F  +80-201 2OOWVDC CFR 
CAPACITOR-FXC: . l U F C - l O X  35VOC TA SOLID 

POWER S P L I T T E R  ASSEMBLY 

D I O D E - W L T  F U L L  WAVE BRIDGE R E C T I F I E R  
0 IM)E-PYR RECT 4 0 0 V  7 5 0 N I  DO- 29 

TERMINAL- STUC DRL TURRET PRESS MTG 

FUSE 2 A  2 5 0 V  1.25X.25 UL I E C  
IFOR 1 1 5 V  CPERATIDNI  

FUSE 1 A  25DV NORM-8LO 1.25X.25 U L  I E C  
I F O R  2 3 0 V  CPEPAT ION1 

(PART OF Y2.FRDNT-PANtL N CONNECTOR) 
PART DF OPTION 0021 SEF TABLE 6-4 
CONNECTOP-OF 











Model 5340A 
Replaceable Parts 

Reference 
Desi nna ti on 

A 1 8  

A 3 3  

A 3 3 C 1  
A33C2 
A 3 3 C 3  
A 3 3 C 4  
A 3 3 C 5  

h33C6 
A 3 3 C 7  

A 3 3 C R 1  
A33CRZ 
A 3 3 C R 3  
A 3 3 C R 4  
A 3 3 C R 5  

A 3 3 P 1  

A33R1. 

A 3 3 R 2  
A 3 3 R 3  
A 3 3 R 4  

A33R5 
A 3 3 R 6  
A 3 3 R 7  
A 3 3 R 8  
A 3 3 1 9  

A 3 3 T 1  
A 3 3 7 2  

A 3 3 U 1  

HP Part 
Number 

1 0 5 4 4 A  













Model 5340A 
Manual Changes and Options 

Table 6-1, A14 Replaceable Parts: 
Change series number for 05340-60011 (A14) to Series 1236A. 
Change 



Model 5340A 
Manual Changes and Options 

CHANGE 5 
Table 6-1, Replaceable Parts: 

Change A3CR5 and CR6 to 1901-0535, Diode:Hybrid Hot Carrier, 28480,1901-0535. 
Change A 3 2 0 C 3

Ao 



Model 5340A 
Manual Changes and Options 

Change AlORl to 0698-3151 RFXD MET FLM 2.87K OHM 1% 1/8W, Change 

RFXD 



Model 







Model 





5340A 



Model 



Model 5340A 
Manual Changes and Options 

Figure 7-7. A12 VCO No. 1 Assembly (Series 1220A), Schematic Diagram 

a 

I ,  

I 
I & 

7-12 



Model 



Model 5340A 
Manual Changes and Options 

, 

Figure 7-9. A33 Power Supply (Series 1236A) Schematic Diagram 

.I P j > ‘1 

7 I 

:I 

I I I 

7-14 



Model 5340A 
Manual Changes and Options 

Figure 7-10. A33 Power Supply (Series 1236A), Component Locator 

I 

A F 

7-15 



Model 





Model 



Model 5340A 
Manual Changes and Options 

7-26. Installation of Option 011, Digital Input/Output 

7-27. The following parts are required: 

A19 

A34 

A35 

w19, 
w20 

A20 



Model 



Model 



Model 5340A 
Schematic Diagrams 

8-13. MNEMONICS AND ABBREVIATIONS 

8-14. Table 8-1 lists mnemonics and abbreviations peculiar to the 5340A. Common ab- 
breviations are given in Section VI. 

Table 8-1. 5340A Mnemonics and Abbreviations 

CHK 
CLK 
CONT 
CTR 
DAC 
DAV 
DIO 
DIR CNT 
DIR SW 
DISP REG 
D.P. 
IFC 
F.F. 
Fx 
HI-Z 
I.L. 
INH 
INT 
M. GATE 
ATN 
N.C. 
O'FLO 
PE 
P/O 
PROG 
P SHIFT 
P TRAN Q 
R COUNT 
R DISP 
REMT 
REN 
RES A 
RES B 
RFD 
R.N. 
s=7 
SEL 
S RATE 
S RATE Q 
S RQ

s 

S  

R S U  
RSW 
RSWB
RTB
RT.L STP'SI!SVCDS+5J

S D G

S . i

S C h e c k
R C l o c k R C o n t r o l
R C o u n t e r R D a t a RAcceptedR D a t a R V a l i d



Model 5340A 
Schematic Diagrams 

Figure 8-1. Schematic Diagram Notes 

SYMBOLS 

F R O N T  P A N E L  

REAR P A N E L  

INTERIOR A N D  P C  BOARDS 

WIPER MOVES TOWARD “CW” WHEN 
CONTROL I S  R O T A T E D  CLOCKWISE 

POWER L I N E  GROUND 

C IRCUIT  COMMON GROUND 

F L O A T I N G  GROUND 

CHASSIS GROUND 

KNOB CONTROL 

SCREWDRIVER ADJUST 

REVISION LE lTER 

7-SEGM ENT 
PRODUCTION CODE 

MAIN  S IGNAL  P A T H  

F E E D B A C K  P A T H  

T E S T  POINT  

“AND” G A T E  

“OR” G A T E  

I N V E R T E R  

N A N D  G A T E  

NOR G A T E  

E X C L U S I V E  NOR 

PRlNTED CIRCUIT BOARD 
IDENTI FCATION 

HP PART NO. 

MANUFACTURING 
CODE 

SERIES NO. 
(May Be Stamped 
Elsewhere On The Board) 

REFERENCE DESIGN AT1 0 N S 

R E F E R E N C E  DESIGNATIONS WITHIN ASSEMBLIES ARE A B B R E V I A T E D .  
ADD ASSEMBLY NUMBER T O  A B B R E V I A T I O N  FOR C O M P L E T E  DESCRIPTION.  
JACKS A R E  THE 
M O V E A B L E  OF TWO CONNECTORS. 

S T A T I O N A R Y  CONNECTORS AND PLUGS A R E  THE MORE 

ASSEMBLY ABBREVIATON COMPLETE DESCRIPTION 
A25 c1 425C1 

C R I  A25A1 CR1 A25A1 
NO P R E F I X  J 3  J 3  

A-cembly S t 1  N o  Asgembly Sene5 No 
f i n r l u d e s  A 2 5 A l  ( u s r d  10 document A < x r n b l y  As\embly 

Number Name A ~ ~ e m b l y l  change?) 

A W r - - - - *  
A25 POWER SUPPLY AsSY(05100-6007) SERIES 1220A -- 

J 3  not mounted 12 mounrtd on 
A i i c m b l v  A 2 5  A r s r m b l y  

N u m h c r a  indi idtc I Part  ol A 2 5  

lrom J3  to Pin 6 
01 PI on 

A ~ r e m b l y  A5 
T e r m r i d  I 
Number, I I Pin Numbers I 

8-3 





Model 





L 



Model 5340A 
Schematic Diagrams 

A25DS 12 A25DS9 A25DS1 thru A25DS8 
A250S10 

~ 2 5 % ? ~ \  \ / / l A 2 5 D S l l  A 

si  si A i l  J4 S4 J l  

A35S5 A35S3 A35S1 TH 1 

Figure 8-5. 5340A Rear Panel Reference Designations (with Options 002 and 011 Installed) 
i 

F'1 S6 J3 A36J1 A55 Mb7 B1 J2 
(PART OF 

, , , A35A1) 

'I 
8-7 



8-8 











Model 5340A 
Schematic Diagrams 

I 

Part of Figure 8-9. A3 HI-Z Input Amplifier Assembly 

SOURCE 
FOLLOWER 

) H I 4  OUT 
TO A22 

- J1 
10 Hz -250 MHz 

SHIFT 
COMPENSATION 

& 10 MHz into 5oR termination at 54 
input oscilloscope A settings 
- lV/cm dc, .1 pddiv.  

A3U1(8) 







, , 



I 6 

Igl, 

14“ 
-iL 

I I 

1: 
, $  

I 
I 
I 
I 
I 
I 
I 
I 
I 







Model 5340A 
Schematic Diagrams 

r 

1 

Part of Figure 8-12. A6 Search Programmer Assembly 

L 

6 7 0  12 13 14 15 

4 

- 
3 
I 

I F 
D A T A  
FROM A19- u4 

R33 

R31 R40 
R43 I 

R30 
R44 1 

R29 
R45 

R28 

6 
I 

I u2 

- 

I 

I 
LOOP COMPENSATION 

6 ~ D E T  1 - F TO A 7  CR13 

c1- 
-R3- 

- 

- CR18 

I 

0 1- 0 6  . - * 
, I  

c9 

C8 
s Q 4 G  R19 

R8 c7 
sQ3G R18 

-- R6 

D 

SEARCH G A I N  

SEARCH PROGRAM TO A7 
_+ Q7-012 

R17 cu S w G  

CR6 CR13 
CR12 R39 
CR5 CR14 a 012, 

C R l l  R38 
CR4 CR15 
CRIO R37 &los 
CR3 CR16 
CR9 R36 ~ Q 9 s  
CR2 C R l 7  

CRI  CR18 

aQ11 S 

D 

CR8. R35 G Q 8 s  

- R 5 -  

A F H J  N P R S  





SCHMITT 
TRIGGER BUFFER 

SEARCH SWITCH 
b TO A 7  

SCHMITT I TRIGGER BUFFER 

- INPUT LOOP LOCK TO A?, 
)A9. A21 

QUAD 
DETECTOR 
FROM 
A4 

- 

I 

1 SWITCH 
BUFFER BUFFER 

SEARCH 
TO A7 

SEARCH 
PULSE 
FROM 
A 6  

... 



I 





P 

n 

I 

c 

2 

w 

X 

v! 

I 

r 
W 







s 

m 

1 

I 

Q 4- 
0 

% 























. 

. 





I 
I 





A 



r 

--
_
_
_
 

I 

I 





A J' S TO A21 DIRECT 



















NOTES 

I. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS; 
INWTANCE IN MICROHENRIES. 



I, , , o  1  1  0  0  0  0  







Model 534QA 
Schematic Diagrams 

41 T 
U13 U14 

INVERTER INVERTER 

t t 

Part of Figure 8-27. A20 Time Base Assembly 

2MHz 

lOMHz 

: 2  

I- 

R ESOL U - 
TlON 

FROM A27 

2OkHz 
OUT 

t 

gijj 
I I 1 3 - I  
1 1 1 1 1  

CONTROL 
u 2  4 FROM A21 I 

r - - -A  U5, 11 A, 
b 18A. 186 

PRESET - +TO A22. A21 
I 

TIME 
A 

___t_) 
- 

PRESET PRESET 
COUNTER COUNTER 

L 

5kHz 

PULSE HARMONIC 
FREQ + SHAPER 
FROM A14 I u24 I 

4 

u19. u20  
NUMERICAL 

RANGE 

A6 

f 
N OK 
TO 
A2 1 

8-52 















Model 5340A 
Schematic Diagrams 

7 

Part of Figure 8-29. A22 High Frequency Counter Assembly 

b 
Q13 0 1 6  

D I R  COUNT - 
IN 

TRIGGER 

HI-2 - 

LEVEL 
SHIFT 

u 1  

-I- 

+ + 2 5 -2 LEVEL  + SHIFTER 
Q17 Q20 

- U2B U2A U7 

FROM A19 d 

F R O M  A19 Q3-Q9 El- 

+ 

l 

I 
+5 
u 4  

A 

l- 
A20+ FROM tT* 0 4  Q10 GATE FF 

, ! I ,  2, 
FROM A23 / 

, I  

To 
A23 

1 

i 

8-58 



I 

A F H J  N P R  

AC r/vL 

CR/ 

4f - 17, Z/  

018, 20 

O f 9  

Uf 

UZ 

us, 39 
u4 

u5 

U6,7 

u9 

5340-0 -2f 

NOTES 

I. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. .ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS: 
INWCTANCE IN MICROHENRIES 

t 

I 









r 

I /  

I /  





NOTES 

I. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 

D I I N I  ESS OTHERWISE INDICATED: -. -. - . 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS; 
INWCTANCE IN IMICROHENRIES

.U///
.9,



r-----1 

1 1  

.-- 

I 





I !  

' " !  

A 2 5  

A 2 6  



I 

I 
I 

I 
I 

9" 

1 

--1 
I 
I 





Model 5340A 
Schematic Diagrams 

Part of Figure 8-33. A28, A29, and A30 

A28 

TP2 'FR1 
t R7, 

I 
I 

so3 

R12 
I 
1 

C 

E R6 

E 

a1 
C. 

P *  B 010 C 

I ps 
% s  

EQ4C , p 
R8 

,tgc I c1 B 

I 1E 

C6 - 
I R!lO I CkB 1 C k l  I R4 

- 
C 

R9 R15 CR4 
I 

CR4 CR4 





NOTES 

I. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS; 
INDUCTANCE IN 
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Model 5340A 
Schematic Diagrams 

Part of Figure 8-34. A30, A31, and A32 

A30 

A30 

8-73 



Model 







1 6 

A F 



-' N 

c 

m s 



Model 5340A 
Schematic Diagram? 

1 

Part of Figure 8-36. A34 Bus Communicator Assembly, 
A35 Connector Assembly (Part of Option 011) 

7, DATA 
/ 

1 
7 INIOUT 

DAV 

HANDSHAKE . RFD 
LINES {-- LISTEN 

DELAY A N 0  FF 
u7 LOGIC 

P 

8-78 

MRE 
LOAD 

b TO 



TALK 
ALWAYS 

NOTES 

I. REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS 

3. R34RP4, C, E, G, J, L, N R E&M 3000 OHM 
434R38, C, E, 6 J, I ,  N,'R McM MW OHM 
A B R Z B ,  4 F, H,'X, M, F: S E k H  6200 OHM 
A34R3W,QF,U,K,M,P,S bsCH 6200 OHM 





I 

I 

I 

I /  

I l l  

- - - - - - - -  

ii 
u uh? 

w ina 




