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PREFACE 

This manual describes equipment connections and operation of Disassembler Utility software for the 
BIOMATION Microprocessor Analysis Package (MAP). The MAP is an accessory tool for the Configurable 
Logic Analysis System 4000(CLAS 4000). 

Procedures are included in this manual for connecting MAP hardware components to the CLAS 4000, 
loading the utility software, and invoking the disassembly operation. These procedures also describe the 
use of menu-driven display screens to disassemble inform.ation recorded by the CLAS 4000. 

The MAP user should be familiar with basic operating features of the CLAS 4000 driven by the 
*Macintoshp-.1 computer which uses windows, icons, and pull-down menus to control system operations. 
Refer to the CLAS 4000 User's Manual, Publication Number 0192-0225-10, for system operating 
procedures. 

If you require assistance on this product, please call BIOMATION Corporation Customer Service on the 
toll-free, hot-line number: (800) 538-9320; then dial 2 to contact the Marketing Department. 

The content in this manual reflects the MAP software level which was valid at the time of publication, but is 
subject to change without notice. 

Copies of this manual and other BIOMATION publications may be obtained from the BIOMATION sales 
office or distributor serving your locality. 

*Macintosh is a trademark of Mcintosh Laboratories, Inc. 
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OVERVIEW 

Chapter 1 

INTRODUCTION 

This manual describes the BIOMATION Microprocessor Analysis Package (MAP). The MAP is a tool that 
expands the test-debug capability of the Configurable Logic Analysis System 4000 (CLAS 4000). The 
MAP disassembles captured information to convert executed object code into mnemonic code and 
display the result on the video screen. 

The MAP contains interface hardware and software components to be installed on the CLAS 4000 by the 
user. Typical MAP hardware is shown in Figure 1-1. 

~
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SCRAMBlER BOX 

Figure 1-1. Typical MAP Components 

Included in this manual is a microprocessor-to-Iogic analyzer pinout diagram, microprocessor-to-Iogic 
analyzer connection data, screen displays of preprogrammed menus, and screen displays of captured 
data presented in various disassembled formats. 

HOW TO USE THIS MANUAL 

The content in this manual is organized to present Standard MAP Features in Chapters 1 through 3 and 
Unique MAP Features in Chapters 4 through 6. 

Standard MAP Features 

The Standard MAP Features (Chapters 1 through 3) describe common characteristics of the MAP 
package which are the same for all microprocessor types. The information presented in these chapters is 
intended to guide the user through the standard operating capabilities of the MAP. If specific information 
is needed for a particular microprocessor type, refer to information contained in Chapters 4 through 6. 

The Standard Features include the following types of information: 

- Overview of MAP Hardware and Software Components (Chapter 1) 

- Loading and Invoking the Disassembler (Chapter 2) 
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- Analyzer Setup (Chapter 2) 

- Disassembler Operation (Chapter 3) 

- Selecting Format Options (Chapter 3) 

- Realignment of Data Screen (Chapter 3) 

- Configuration Options (Chapter 3) 

- Unloading the Disassembler (Chapter 3) 

Unique MAP Features 

The Unique MAP Features (Chapters 4 through 6) describe microprocessor dependent characteristics of 
the MAP Package which are different for each microprocessor type. Refer to these chapters for detailed 
information about connections for MAP components, microprocessor pin assignments, and unique 
disassembler operations for the microprocessor type. 

The Unique Features include the following types of information: 

- MAP Components (Chapter 4) 

- MAP Specification (Chapter 4) 

- Target System Connections (Chapter 5) 

- CLAS 4000 Equipment Connections (Chapter 5) 

- Variations in Disassembler Operation (Chapter 6) 

MAP HARDWARE COMPONENTS 

Hardware Interface Requirements 

The MAP hardware components consist of the Microprocessor Probe Adapter (which is used to interface 
target system pins) and MAP Scrambler Box with attached cables (which is used to interface CLAS 4000 
probe connections to the microprocessor probe adapter). These components are used to connect pins 
on the target system microprocessor to assigned analyzer channel inputs on the CLAS 4000. The MAP 
hardware interface allows the CLAS 4000 to capture data related to bus activity directly from the target 
microprocessor pin location. 

SCSI Port Expansion and MAP Power Module 

The MAP Scrambler Box may require input power supplied from the CLAS 4000 chassis. This power 
interface is provided by the SCSI Port Expansion and MAP Power Module (Product No. A70042). 

The SCSI module contains four conditioned +/- 5Volts power output connectors for interfacing the MAP 
hardware and other accessories. The module also allows multiple SCSI devices to be connected in a 
daisy-chain network to the CLAS 4000 chassis. The SCSI module is optional equipment and is not 
included as a component in the MAP package. Contact your local BIOMATION Sales office for additional 
information on this component. When required for MAP operation, this equipment is described in the 
Installation Connections section of Chapter 5. 
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MAP DISASSEMBLER SOFTWARE 

The MAP software is a Disassembler Utility suppiied on a single, 3.5-inch diskette which contains six types 
of files as follows: 

- Disassembler Setup File 
- Disassembler Program File 
- Saf1l>le Data File 
- Sample Timing File 
- Sample Symbol File 
- Sample Label File 

Disassembler Setup File 

(filename ends in Setup) 
(filename ends in Disassembler) 
(filename ends in Sample Data) 
(filename ends in Sample Timing) 
(filename ends in Sample Symbols) 
(filename ends in Sample Labels) 

The Disassembler Setup File contains information that is unique to each Disassembler. The setup 
information identifies the base format and clocking setup conditions for the Disassembler. The format can 
be modified by the user without affecting disas~embly processing, but any deletion from the base setup 
parameters will render the disassembler unusabie. 

Disassembler Program File 

The Program File contains all of the Disassembler Specific Macintosh code and resources to initialize the 
Disassembler Parameters, an About Box, and an optional Disassembler Parameter Box. This file also 
contains the executable code for disassembly of a specific microprocessor type. 

Sample Files 

The Sample Files contain examples of recordings that are unique to the CLAS 4000. These files are 
provided to demonstrate the capabilities and operating features of the Disassembler. 

-The Sample Data File contains a recording of state data. The associated setup parameters are 
included to allow the user to manipulate the recorded information. 

-The Sample Timing File contains ALL of the available channels from the probe with pin numbers 
and timing labels (e.g. "A7 DACK") in place of "Status 7". This is an asynchronous recording 
intended for timing evaluation only and is not used for disassembly. 

-The Sample Label File presents a table which contains at least four labels (e.g. Reset, Begin, 
Init, and Idle) for the code address group. 

- The Sample Symbol File provides status information decoded for microprocessor cycle periods 
which can be used for pattern definition. 

Using the Disassembler 

The disassembler evaluates object code recorded from the target system and displays this information in a 
pseudo-assembly language form. The displayed information conforms to the chip manufacturer's 
mnemonic code for the microprocessor instruction set. 

The displayed information indicates the captured state of external bus activity that occurred at the 
microprocessor pins. The user can manipulate the disassembled information to accomplish selective 
review for the various disassembly modes. 
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The Disassembler evaluates recorded data to identify the processor cycles. It then attempts to identify the 
program flow to decode the instructions. The Disassembler assumes the first recorded instruction to be 
valid and all other instructions to be recorded continuously. 

If the first recorded information is not the start of an instruction, or if all available information is not recorded 
due to selective Trace Control, the disassembly may not be entirely accurate. In this case, it is necessary 
to re-synchronize the Disassembler to obtain the proper display. The procedure for realignment of the 
display is described in Chapter 3. 

Certain microprocessor types contain internal cache and program memory. These features must be 
disabled to obtain a meaningful display of external microprocessor activity at the assigned pin/channel 
location. Other types of microprocessors use the external cache which eliminates the need for user 
intervention to enable and disable these circuit features. When applicable for MAP operation, this 
information is provided in Chapter 6. 

BASIC MAP OPERATING FEATURES 

All MAP packages provide the following basic operating capabilities: 

- Capture of Address, Data, and Control signals associated with microprocessor program 
execution, and display cycle-by-cycle or summary by instruction sequences. 

- Trigger on combinations of Bus Cycle Types; Input, Output, Memory Read/Write, Instruction 
Fetch, and Interrupts. 

- Display captured information in various listings using manufacturer's software architecture (e.g. 
generate a listing with non-executed instructions deleted, or generate a listing with read/write 
status deleted, etc.). 
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Chapter 2 

COPYING FILES TO HARD DISK 

General 

The CLAS 4000 application is driven by software contained in the folder named CLAS4000Folder. 
This folder is installed on the Macintosh hard disk to implement CLAS 4000 operations. 

The utility diskette supplied with the MAP components contains the CLAS4000Foider with the Setup 
File, Program File and Sample Files described in Chapter 1. These files are used to control disassembly 
processing for the CLAS 4000. These files must be copied to the hard disk as described in the Installation 
procedure which foliows. 

The contents of the diskette must be placed in the correct directories on the Macintosh before the user 
can boot the application. 

Installat Ion 

If this is the first CLAS 4000 utility to be installed (i.e., there is no CLAS4000Foider on the hard disk). 
copy the entire folder to the root directory of the hard disk. The main CLAS 4000 Application should 
already be present in this directory. 

If the CLAS4000Foider already exists, all of the files must be placed in the CLAS4000Foider directory. 
Also, the CLAS4000Foider must be in the root directory to work properly. 

If you are a first time user of the CLAS 4000 interfaced to the Macintosh computer, refer to the Macintosh 
User's manual. This manual describes procedures for copying files to the hard disk and using folders to 
organize stored information. 

LOADING THE DISASSEMBLER 

There are several ways to load the Disassembler utility. The first method is to double click the mouse on 
the Setup File in the CLAS4000Foider while in the Macintosh Desktop Window. This action loads the 
CLAS 4000 Disassembler Setup parameters. 

The second method is to Load the Disassembler with a setup from the CLAS 4000File Menu. This 
should be used if the current setup is not appropriate for the disassembler. (The channel setup for 
Address, Data, and Status fields, must be defined in the setup file in the same manner that was shipped 
with the disassembler; otherwise, the data display information will be garbled.) To accomplish this, Simply 
load the next setup along with that of the disassembler. Running the Analyzer will then produce data in 
the appropriate format for display. 

The third method for loading the Disassembler is used when the setup is already compatible with the 
Disassembler. The loading occurs by selecting the Load Utility menu item under the CLAS4000 empty 
utility menu icon (see Figure 2-1). This action loads the executable code and inserts the disassembler in 
the setup. 

~ File Edit Control Transfer 

t ~JiiiOl 
~ l!.!!!.I 

Windows 

Load Utilit 

Figure 2-1. Load Utility Menu Icon 
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The fourth method is used to load the Disassembler from the CLAS 4000 Application which is 
accomplished as follows: 

1 . Select Load from the File menu, then select Next Setup. 

2. Select Load from the File menu, then select Last Setup with Data (timing labels and 
transfer) . 

3. Select Load Utility to obtain the Disassembler Files dialog box. 

The Disassembler Flies dialog box (Figure 2-2) appears after selecting the Load Utility menu item. 
This box identifies all of the disassemblers contained in the currently selected folder. 

16 ClRS4000Foider I 

D yyyyy Disassembler 
D zzzzz Disassembler 

C) Jim's hard ... 

( I: je( t ) 

( IlrhJe ) 

~ 
( Cancel~ 

Figure 2·2. Disassembler Flies Dialog Box 

INVOKING DISASSEMBLY PROCESSING 

The Disassembler is loaded and invoked by selecting the Disassembler filename from the Files dialog box 
and clicking the mouse on Open, or double clicking the mouse on the Disassembler filename. The utility 
is automatically loaded into memory and inHialized. 

ANALYZER SETUP FOR DISASSEMBLY 

Setup Requirements 

The CLAS 4000 is setup for disassembly by loading a Disassembler compatible setup into the application. 
The screens for Channel setup, along with the screens for Clock setup and Trace Control, are initialized 
with the unique information for the particular Disassembler that was loaded. 

These screens can be altered by using the CLAS 4000 standard setup method for each screen. 
However, accurate disassembly can be assured only when the above screens contain the setup 
information that was downloaded by the Disassembler. Additional columns of information can be 
appended to the right side of the Setup screen, but none can be deleted. 

Loading Symbols 

Symbols are loaded into the Channel Setup Edit Symbol dialog box. The symbols may be either typed or 
loaded from a file. If they are loaded from a file, the file must be of standard text using the following format: 

Symbol String<tab OX>Hex Value <tab> Care Value <CR> 



Where: 
Symbol String, Hex Value, and Don't Care Value are ASCII representations of standard 
Hexadecimal numbers which are no greater than the fields where they will be inserted 
(Le.,10, 8, 8 respectively). 

The Care Value is optional and if used, must be set to 1 for each 'Care' Bit. 

Each line is followed by a Carriage Retum <CR> indicating the end of the record. 

One symbol is used per line for as many lines as are required to express the complete 
symbol table. 

An example Symbol Table File prepared by the user with standard text in the required format is shown in 
~i"l tr&:l ?-~ .. ~ .... ---. 

-0 IRddres$ Symbols 2] 

~.l".I .. .1",I._l ... I . ..l,~,£,I .. .l","' . .L ••••• ..1.~ ... .1 .•• 1.:!:.I ... .L ••• I._1.1 ... .L ••••••• L .. , ... .L ••••••. 1.? ... .L •••••• .l ... L •• L •... it 
~~ D61ineslinch ~~S ~ 1 

I 
Te5t Bit 
Set Flag 

I Clear Reg 
I Get Param 

Oxffcla3'l2 
OxFFC1A338 
Oxffc19b50 
OxFFC19E'lO 

OxFFFFFFFF 
Oxffffffff 

Figure 2·3. Example Symbol Table File 

!\ 

Symbols may be used for either the Address Field or Status Field. Sample files for each symbol type are 
included on the diskette that is supplied with the system. 

Address Symbols (Figure 2-4) are used to add labels to Disassembler displays as described in Chapter 3. 

Symbol Table for "IRddress" 11 

------~~~----~~'! 

III 

Symbols ualue in: ~I _H_e ... H __ .... 

Test Bit FFC1A324 
Set Flag FFC1A339 
Clear Reo FFC198Se 
Get Param FFC19E4e 

Rdd 

~ OK )) 

~ i [::::1 i I 
Figure 2-4. Symboi Table for Address 
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Status Symbols may be used to define Trace Control Patterns relative to microprocessor bus cycle types. 
To use this feature, the Symbol Table is either entered or loaded in the Channel Setup Symbol Edit Mode 
for the desired recording (i.e., Next, Last, or Reference). The selection of Next is normally used. 

The desired symbol can then be selected in the Trace Control Pattern Definition window by double 
clicking the mouse on the Status Pattern or using the Edit button to obtain the Symbol Selection Table 
shown in Figure 2-5. 

Glitch Width 

~ 

Transition= 

HHKKKKKKK 
Test Bit 

Pattern 2 
Pettern 3 
Pattern 4 

Symbol Selection Table 

Clear Reg 
Get Param 

I( Select ) I~-~==~~ 

( cancel) )( x 

x x 

x 

xxxxxxxx xxxxxxxx xxxxxxxx x 

xxxxxxxx xxxxxxxx xxxxxxxx x 

Figure 2-5. Symbol Selection Table 
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Chapter 3 

DISASSEMBLER OPERATION 

DISASSEMBLING THE DATA 

After loading is completed, the empty utility icon is replaced with the Disassembler menu icon (Figure 3-1) 
and its associated menu selections. 

Control Tr8nsfer 

t '26rii'i01 
~l!.!!!.I 

Windows Options 

Unload Utilit 

Figure 3-1. Disassembler Menu Icon for Last Data Recorded 

The Disassembler Display Window (Figure 3-2) presents typical disassembled information. The display 
window is entered by selecting either the LAST or the REFERENCE item from the Disassembler menu. 
This selection determines what data is to be disassembled. Selecting the Title Choice from the 
Disassembler Menu displays the revision level of the Disassembler software. 

,. ... ~ File Edit Control Transfer Windows Options 

........... _ ... "'" ... 

:0 Disassembler [LA 1 Last] 2]: 

C 1 =139 I®C2c:147 I~C2-Cl = I ooooal s8mples (PrelJious) ( NeHt ) 
C Somf)le Address Object Stotus Mnemonic: ~ eee3S eeee2F42 eeee FETCH ADD [BX+SI1,AL ~' 

00936 eeee3DF4 2e16eE16 FETCH AND [16eE l.DL 
eee37 eeee73948FEB1'BB FETCH -
eee38 eeee7398 24133 FETCH AND AL.e3 
eee38 eeee739A 882624e3 FETCH MOV [e3241, AH 

C.1 .. ~~~~~ .... ~~~~!~~E .. ~~~~~~~~ .. , .......... frr:CH ............. t'!Q~ , ..... ~ ~~~~.l. I P~ .... '" , .... , . " 
eee4e eeee73A2 8EDA FETCH MOV OS,OX 
eee41 eeee3DFF 87 MRD 
eee42 eeee73A4 E8 MWR 

~ eee43 eeee2F36 eE MWR 
eee44 eeee2F36 es MWR 
e004S eeee3SFC 97 FETCH XCHG AX.OI 
eee45 eeee3SFO 47 FETCH INC 01 
eee4S eeee35FE 97 FETCH XCHG AX/OI ::" 

eee4S eeee3SFF 47 FETCH INC 01 
eee46 eeee74E8 CeCBC3 FETCH ROR BL.C3 
eee46 eeee74EB C57407 FETCH LOS SI, [SI+e7] 

C2 ee047 eeee74EE E82604 FETCH ?CALL 1-2807 <ee0049'7> 
eee48 eeee74F1 8844e6 FETCH 
eee49 eeee74F4 36A32ee3 FETCH 
eeeS9 eeee74F8 368C1E22 FEiCH 
eeeS1 eeee2CE8 D3ee MRD 
ee0S2 eeee2CEC 930A MRD 
eeeS3 eeee3SFC E148 FETCH LOOP2 $+4A <eeee3645> 
eeeS3 eeee3SFE E148 FEiCH LOOP2 $+4A <ee083648> 
eee54 eeee4914 2ASeC3 FETCH SUB BL. [BX+SI+C3l 

-1 eeE354 eeee4917 C3 FETCH RET 
eeess eeee4918 8S02SeCD FETCH K) "1 .. 1':':,:': :,' :< :-: :",> ,:. ::: z~:~: ~:) : "'::: ::'//:'::? 'LHI 0 Q] 

Figure 3-2. Typical Disassembler Display Window 
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Disassembly Processing 

When the Disassembler Display Window is entered for the first time, the contents area of the window is 
empty and a pause occurs for completion of disassembly processing before the window is filled with 
disassembled data. During this time, a Status Box will indicate progress of the disassembly. 

If the user wishes to abort the disassembly, hold down the Apple key and type a period. The 
disassembler will present disrupted data on the screen. 

A spinning cursor is displayed to the user while the disassembler is busy decoding the data for display. 
The spinning cursor is also displayed if a new recording is taken while viewing the current disassembly 
display. The old contents of the screen will remain visible until the screen is updated with the new 
decoded data. To avoid having disassembly processing occur when it is not needed, the user can simply 
close the disassembler window. 

If it is suspected that noise causes errors to occur in a data recording, increase or decrease the threshold 
voltages beyond the noise levels to remove the disturbance. 

The disassembler also disassembles data on the screen when a message is received that the format 
patterns have been changed. This condition would occur after the user loads another symbol table into 
the Channel Setup Symbol definition screen, or when a pattern is edited from the list. It precedes the 
disassembly by downloading the symbol table. 

The disassembler columns may be moved by clicking the mouse on the column heading and shifting in 
the desired direction. However, the disassembler columns can not be reordered; otherwise, this window 
operates in the same manner as the state display. The display pane splitters operate in the same manner, 
as well as the cursors, the markers, and most of the menu commands. 

Using Disassembler Options Menu 

When the Disassembler Display Window is entered, the Options menu item (Figure 3-3) is added to the 
menu bar. The Options menu contains choices for selections that are used to manipulate the 
Disassembler Display Window as described in subsequent paragraphs. 

Transfer Windows ..un'[llI~D 
[iiiOl 
I!.!!!.I 

~ : ...... , : ...... , ;.. G t [" 
~ L.. .. .1 t.._..l L 0 0 1 

Go to [2 
Go to S6mple ... 

Get C1 
Get C2 ._-_ ... -._ .......... __ ........ __ ._ .. _ ............ _ ...... . 

[ Onl()(~n~ 

Clear the m6ricer data 
f: di1 JJef(~nH'(.~ 

1-----------.. -.--... -......... -... ---.-. 
Display Setup ••. 

100 _______ • ___ • _______ • __ ... _. __ ... 

Force to object mode 
Disllssemble from top line 
Disassembler Format .. , 
Disassembler Config ... 

Figure 3·3. Disassembler Options Menu 
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Some of the Options Menu commands that are available in the State Window display are not available in 
the Disassembier Window dispiay and vice-versa as described beiow. 

The following commands are available in the Disassembler Window but not in the State Window: 

Force to Object Mode 
Disassemble from Top Line 
Disassembler Format 
Disassembler Configuration (when required by the specific disassembler) 

The following commands are available in the State Window but not in the Disassembler Window: 

Find" 
Compare" 
Edit Reference 

*NOTE: Despite the fact that Find and Compare commands are not available in the Disassembler 
Window, the results are displayed in the Disassembler Window whenever they are used in 
the State Window. 

The user can change the displayed area of the Disassembler Window by using the Go to ... cursor menu 
items. The display window can also be manipulated either by using the scroll bars or by dragging the 
cursor. If the display window has been manipulated by the scroll bar, and the user wishes to return to the 
area in the recording where either cursor is located, choose the Go to C1 or Go to C2 menu item to 
accomplish this action. 

Go to Sample Number Dialog Box 

The Go to Sample ... menu selection allows the user to view the display contents beginning with the 
sample number selected. After selecting the Go to Sample ... item, a dialog box (Figure 3-4) appears 
so that the user may select the specific sample number. 

NOTE: The function for this selection is independent from the cursor movement. It merely 
changes the display to show the information beginning from the selected sample 
number. The cursors remain in their original positions. 

60 to which sample number? 

OK D ( Cancel) 

Figure 3-4. Go to Sample Number Dialog Box 

The Get C1 or Get C2 menu items position the cursor to the top of the currently displayed area. 

NOTE: Entering the sample number for the squares labeled C1 = or C2= is another method for 
repositioning the cursor locations in memory. The Clear the marker data command 
simply clears any search, compare, or marker information that was previously defined by 
the user. 
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The Disassembler Format. .. command allows the user to define his preferences on such things as 
font size, the choice to display step (level) data, and time stamp information. This command works exactly 
the same for both the State and Disassembler Windows. 

The Force to object mode command re-displays the current data in object format, with the smallest 
instruction per line. This is useful when the data has a break in sequence, or when the recording did not 
start on an instruction boundary. 

The Disassemble from top line command re-disassembles data from the top display line. This is used 
in conjunction with the Force to object mode command to re-synchronize the Disassembler's internal 
instruction counter with the data flow. 

The last two commands are designed to be used together. When synchronization is lost, the user !;hould 
Force data to object mode, move down to a probable opcode location, and then return to normal 
disassembly mode using the Disassemble from top line command. The Disassembler is setup to 
allow the user to do this as many times as needed. 

SELECTING THE DISASSEMBLER FORMAT 

The Disassembler Format menu presents the Disassembler Specific Format Dialog Box (Figure 3-5). 
This dialog box allows the user to choose the desired Disassembly and Display modes. The mode shown 
in Figure 3-5 is used to display disassembly results. 

Disassembler Specific Format ••. 

Display Mode: 

o Display All Bus Cycles 0 Delete Non-EHecuted 

o Delete Read/Write Data @ Show EHecuted Code Only 

~ Enable symbols in display. ~~( iiiiiiiiiiiiiiiiOKiiiiiiiiiiiiiiiiittl)] ( [ancel ) 

Figure 3-5. Disassembler Specific Format Dialog Box 

Click the mouse on the assigned button to select a choice for Disassembler Display Mode. The display 
modes are filters that specify what portion of the disassembled data is displayed. Typical display modes 
are as follows: 

Display All Bus Cycles 
Delete Non-Executed Instructions 
Delete ReadlVv'rite Data 
Show Executed Code Only (removes both non-executed instructions and read/write data) 
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ENABLE SYMBOLS 

Upon selecting the option for Enable symbols In display, a column is inserted in the disassembler 
Display Window between the Status and Mnemonic column that is titled Labels. 

The first column (Address) must be in Symbol Display Mode and a Symbol Table must be loaded. 

The symbol is inserted at locations where an address matches a symbol from the Symbol Table or when a 
decoded instruction references a specific Address (see Figure 3-6). 

NOTE: A Sample Address Symbol Table is included on the diskette supplied with the system. 

::J Disassembler [LA 1 Last] 2 
(1 ~Io Ilo'lr .... _I .... 1I::" 1101 ........ ,...4_1 000251 s8mpies (Prf:iJIDUS) ( Next) 1l2J1..£ -I £..J 1l2J1..£-1.. I; I 

C Sample IAddress DAddress Code Data DRx CRx Label Mnemonic 
C 1 0000e FFC0978C 14420000 Idle Scode Id r2 r2 i00aa 

13131301 FFCe9798 F4eeCeel l.Jait Scode jmp r1 
131313133 FFCe9794 246213131313 Idle Scode st r3,r2,$eeee 
131313134 FFC1A324 4922eeFF Idle Scode Test Bit. mask r9,r2,$eeFF 
131313135 FFC1A328 7D4geeDC Idle Scode cmp rla,r9,$eeDC 
131313136 FFC1A32C D85Aeee3 Idle Scode bbl (3),rle,Set Flag 
eeeas FFC1A338 S84eeeee Idle Scode Set Flag or r2,re,$eeee 
eeee9 FFC1A33C 143Fee24 Idle Scode Id r " r3" $131324 
eeale FFC1A34e 63FFe028 l.Jait Scode addu r3 " r31, $0028 
0131312 FFC1A344 F40eCeel Idle Scode j mp rl 
13131315 FFC19BSe D85Aeee3 Idle Scode Clear Re bbl (3),rle,$FFC19BSC 
13131315 FFC19SS4 5841313131313 Idle Scode or r2,re,$eeee 
13131317 FFC19SSS ceeeeeSA Idle Scode br Get Para 
eee19 FFC19E40 143F002C Idle Scode Get. Para Id r " r3 " $ee2C 
eee2e FFC19E44 171Fee2e l.Jait Scode Id r24, r31, $0020 
e0e22 FFC19E4S 173Fe024 l.Jait Scode Id r25,r31,$ee24 

~4 .. ~~~~5 .... FF.C.1.«;l~~~ ............... t;>;3f7F.~~~~ .......... ! q! ~. ~9~9~ ................. ~9ql:l ..... .I':';3) ... r:-;3 ~ ... $~'9;3'9 ....... 
13131327 FFC19ESe F4eeCeel Idle Scode jmp r1 
eee29 FFCe4e3C SC4eFFF8 Idle Scode or.u r2,re,$~FF8 
131313313 FFCe4040 584220013 Idle Scode or r2,r2,$2eee 
13131331 FFCe4e44 CBFFFF78 Idle Scode bsr $FFCe3E24 
13131333 FFCe3E24 1442130134 Idle Scode Id r2,r2,$eee4 
13131334 FFCe3E28 F4eeCeel l.Jait Scode jmp r1 
eee35 FFCe3E2C F4Ee5eel Idle Scode addu r7,re,r1 
13131337 FFCe4e48 Oee2FFE8 Idle Scode bbe <e),r2,$FFCe3FE8 
13131339 FFCe3FES 5C4eFFF8 Idle Scode or.u r2,re,$FFF8 
13131340 FFCe3FEC 5842213213 Idle Scode or r2,r2,$2e2e 
13131341 FFCe3FF0 CBFFFF8D Idle Scode bsr $FFC03E24 

to L J):::::::,:,:;::::;::,::;::;::;::::;:::::::::::;::,:;>~;;:;::::::::: :;:;:::;:::::::: :;;;;;::;::;':;:;:;:::;::: ,,:,: ::;::,;::: ::::;:;: ;::::;,:;::::::::;:;:::;:;:,:;::::::;;;:::;::;;;10 

Figure 3·6. Symbol Column Insertion In Data Display Window 

SELECTING DISASSEMBLER CONFIGURATION 

The Disassembler Conflg .•. menu selection is available when the current disassembler has 
parameters that will not fit into the choices available above. These conditions are defined inside the 
disassembler resource file, and will vary from one disassembler to another. 

Typically. this menu is used to specify operating modes of the target microprocessor or to provide the 
value of internal registers which cannot be determined from recorded data. This information is described 
in Chapter 6 when required for a specific Disassembler. 

UNLOADING THE DISASSEMBLER 

The Disassembler is unloaded by clicking the mouse on the Unload Utility menu item on the icon 
menu bar (See Figure 3-1). This action will cause the Disassembler to unload. The Setup infonnation is 
purged from the CLAS 4000 and the Utility icon becomes grayed to indicate the utility is inactive. If a 
setup containing a disassembler is loaded on top of another disassembler, the old one is automatically 
unloaded. 
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Chapter 4 

68040 MAP SPECIFICATIONS 

PHYSICAL DIMENSIONS AND WEIGHT 

Size 

Scrambler Box: 

Probe Adapter: 

Weight 

Temperature 

1.6 inches (4.0 cm) height 
8.4 inches (21.3 cm) width 
9.0 inches (22.9 cm) length 

n a~ in,..hoC' f? ~Q ,..rn\ hoi,.,ht 
u • ...Jv IIIVII",\,,) \&:....vv VillI Ilvl~lU. 

2.06 inches (5.24 cm) width 
5.37 inches (13.65 cm) length 

2Ib., 8 oz. (1.1 kg) with Probe Adapter and attached cables 

32-122 deg.F (0-50 Deg C) noncondensing 

ELECTRICAL CHARACTERISTICS 

Loading (Signal Inputs) 

Input Impedance: Probe load for all signals is 1 megohm shunted by 8pf. Maximum 
current for signals is +/- 5uA 

Loading (Ground/Reference Input) 

Input Resistance: 

Ground Difference 
Immunity: 

Map Power Input 

Supplied from CLAS 4000 

MAP COMPONENTS 

Less than 1 ohm referenced to target system ground and 
approximately 18K ohms referenced to logic analyzer ground 

+/- 0.25 Volt maximum between logic analyzer ground 
and target system ground 

Requires SCSI Port Expansion and MAP Power Option to 
provide -5 Volts DC 

The 68040 Microprocessor Analysis Package (Product No. A70044) consists of the following 
components which are shown in Figu re 4-1 : 

- 68040 Scrambler Box (with attached signal cables and power cord) 

- Probe Adapter Assembly 

- Two Clock Probe Interface Adapters 

- One 68040 Disassembler Diskette 

- Users Manual 
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PROBE ADAPTER 
PIN 0192-0510-20 

SCRAMBLER ASSEMBLY 

CLOCK PROBE 
INTERFACE ADAPTER 
PIN 0192-1055-10 

SOFTWARE DISKETTE 
PIN 0192-0560-10 

USER'S MANUAL 
PIN 0192-0559-10 

Figure 4-1. 68040 MAP Components 
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68040 M!CROPROCESSOR PIN ASS!GNMENTS 

Pin assignments for the 68040 microprocessor are shown in Figure 4-2. 

Additional information, including cross references for microprocessor machine code and instructions may 
be obtained by consulting the following reference manuals issued by *Motorola™ Incorporated: 

MC68040 Microprocessor User's Manual, Publication Number MC68040UM/AD 

MC68040 Designer's Handbook, Publication Number MC68040DH/AD 

0 ~ 0 ~ ..Q... ..Q... ..Q... 0 J£ ~ 0 .cL .Q 0 0 Q .Q. 
TOO GND Cl)S P..2 ifill IPl.D OLE Tel AVEC sec BG TA ~TO P5T3 Ie ~ 

5 ~ 0 0 0 0 -2... JL 0 0 0 .Q. 0 .Q. 0 0 0 0 -iL 
PEHO Gill TO! TO( T1IiS WOIS RSTl vee GMt! GilD T8I SCI TEA PST! GIIID vee CPIl ~ 

R c&~ ,& 0 0 0 0 0 0 0 0 0 0 0 .Q. ~ 0 -2-. 
GMO vee GlCO IClJ( vee POJ( GIlD Gill vee GNO ~T2 llP vet l.OCI(f 

0 0 0 0 Q 0 0 
UPAl GND uPAC .. GND TOO 

0 0 0 0 0 0 
Al0 TTl TTO SIll 50 TUf' 

" 0 0 0 ~ 0 0 
A12 GMO A~ , GND two 

.. 0 0 0 0 0 0 
A13 vet wee GIlD vet TIll, 

0 0 0 0 0 0 
AI. GIl) GIlD 68040 vee GND "" 

j( 0 0 0 0 0 0 
A15 All CU&D BOTTOM VIEW GIl) TK2 Al 

0 0 0 0 0 0 
1.17 All vee vee ~ A3 

H 0 0 0 0 0 0 
All GIl) wee vee GIl) .... 

G 0 0 0 0 0 0 
A20 YCt AZ3 AI va: Ie 

0 0 0 0 0 0 
~I GIl) A25 AI GIl) A7 

0 0 0 0 0 0 
~ A26 A2I era D30 AI 

0 0 0 0 0 0 0 
A24. CUI) A30 D27 GICI 031 

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DC D2 YCt CltO GND YCt CltO lICe QIC wee GIlD wee DZI D2S YCt D2I 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Di GilD \iCC IiiC Di we wee itID Dli lnl OlIO tCC ..a IJl2 OM) D2I 

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Of 05 £II 07 08 010 OIl 012 013 01. 015 017 01' EI20 021 02. 

10 I' 12 13 W 15 11 17 ,. 

Figure 4·2 68040 Microprocessor Pin Assignments 

*Motorola is a trademark of Motorola Inc. 
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Chapter 5 

INSTALLATION 

SCRAMBLER BOX TO TARGET SYSTEM CONNECTIONS 

The 68040 microprocessor chip must be removed from the target system and the Probe Adapter is 
installed in its place. The microprocessor chip is then inserted into the probe adapter via the Zero 
Insertion Force (ZIF) socket. The Probe Adapter is connected to the Scrambler Box with three attached 
cables as shown in Figure 5-1. The Probe Adapter contains two jumper connections (W1 and W2) which 
are described in Chapter 6. See description of Cache and M\1U jumpers. 

Procedure 

Use the following procedure to connect Scrambler Box to the target system: 

1 . Remove the 68040 microprocessor chip from target system socket and install the base of 
probe adapter into the target system socket. Observe the location of Pin A 1 on probe 
adapter which must mate with Pin A 1 on the target system socket for correct alignment of 
pins. 

2. Install the microprocessor chip on probe adapter via the ZIF socket. Ensure pin locations 
on the microprocessor chip are aligned with corresponding pins on the probe adapter. 

3. Connect three flat signal cables from scrambler box to probe adapter connectors T1 , 
T2, and T3. 

SCRAMBLER BOX 
(W1"TH AnACHED CABLES) ..... 

ZIF SOCKET 

SIGNAl CABlES ~ - . "" 

JUMPERS - . --I" GR~D~~ 
~~---~~ ------ ~ ~ 

,/ W2 ) 

CABLE CONNECTORS Y / MMU 
T1 DISABLE 

T2 W1 / 
T3 CACHE 

~8L~ 

PIN 'A1 LOCATION JUMPER DETAILS 

Figure 5-1. Scrambler Box to Probe Adapter Connections 
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SCRAMBLER BOX TO CLAS 4000 CONNECTIONS 

The two Clock Probe Interface Adapters supplied with the MAP package must be installed on the CLAS 
4000 Z Channel connectors at Data Boards A and B. These adapters are used to connect the Scrambler 
Box clock interface cable to the Z connector as shown in Figure 5-2. 

The two Clock Interface Cables attached to the Scrambler Box contain 16-pin connectors which plug into 
mating connectors on the Clock Probe Adapters. The 100 MHz coaxial cable on the Scrambler Box 
attaches to a jack on the CLAS 4000 Control Board Panel. 

Probe connectors on top of the Scrambler Box are labeled W, X, V, and Z to identify the location for a 
corresponding analyzer probe. 

The 68040 MAP Scrambler Box receives -5 Volt power input from the CLAS 4000. The power is supplied 
from the SCSI Port Expansion and MAP Power Module (Product No. A70042). This option must be 
installed on the CLAS 4000 chassis to power the MAP Scrambler Box. 

Procedure 

Use the following procedure to connect the CLAS 4000 to the Scrambler Box: 

1 . Ensure AC power is off at CLAS 4000 prior to connecting the Scrambler Box. 

2. Remove analyzer probe cables from Z Channel locations on Data Boards A and B. Install a 
Clock Probe Adapter at each of the Z Channel connectors. 

3. Connect the two clock input signal cables and coaxial cable from Scrambler Box to CLAS 
4000 as follows: 

a) Locate the clock interface cable which is labeled POWER/GROUND 
THRESHOLD. Connect this cable to Clock Probe Adapter at Data Board A. 

NOTE: This cable supplies signals that control the synchronization of clock signals and must be 
connected to Clock Probe Adapter at Data Board A. 

b) Connect the other clock input cable to Clock Probe Adapter at Data Board B. 

c) Connect the 100 MHz coaxial cable to one of the CLK OUT jacks on CLAS 4000 
Control Panel. 

4. Connect the Scrambler Box power cord to one of the 5-Volt SCSI connectors at lower 
front panel of CLAS 4000 chassis. 

5. Remove flying leads and grabbers from analyzer probe connectors (if attached) and 
connect five probes, W, X, V, Z, and W to corresponding Scrambler Box connectors as 
follows: . 

a) Connect Wand X probes from Data Board A to corresponding Wand X probe 
locations on right side of Scrambler Box (see orientation in Figure 5-2). 

b) Connect Y probe from Data Board A to Yprobe location on right side of Scrambler 
Box. 

c) Connect Z probe from clock probe adapter at Data Board A to Z probe location on 
right side of Scrambler Box. 

d) Connect W probe from Data Board B to W probe location on left side of Scrambler 
Box. 
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CLAS 4000 
FRONT PANEL 

,., 4 , 
I 155M? @ t1 01 E:?8# " &"i*i'i'5i& 8 eo; 9 

~!;;n;;; i tiE 4 $ ·A:~ 
"" ,c;\$ru IL 4-§248& '#e§}9 

,----------...... ............. 
..... 

...... 

--------- -......... 

· 
I 
1 

I /' 
,( 
I I 

...... 

DATA BOARD A 
CLOCK PROBE 
ADAPTER 

I i _ /~~~~:g~~~~~~UN_~ 
,t =f=f -----...:::::: ;LOCK S'G~AL-I --

I I CABLE 

I I 
I I 

I I - Y PROBE 
~ DATA BOARD A 

i I 
I I Z PROBE 
I V TO CLOCK PROBE -'---~---.-/ __ J ADAPTER 

\SCRAMBLER BOX 
PROBE CONNECTOR 
(TYPICAl) 

Figure 5-2. Scrambler Box to CLAS 4000 Connections 
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MICROPROCESSOR PINOUTS TO LOGIC ANALYZER 

Signals for 32 Address Lines, 32 Data lines, and 48 Status and Control Lines (112 total lines) are 
transferred from the 68040 target microprocessor in the system under test to the Scrambler Box. These 
signals are also transferred from the Scrambler Box to the aSSigned Analyzer Channel in the CLAS 4000. 

The wire list in Table 5-1 identifies the assigned Signal Name/Function for each 68040 pin, the Target 
Head pin connections, the MAP Scrambler Board pin connections, and the corresponding Logic Analyzer 
channel connections. 

The wire list in Table 5-2 describes clock signal connections between the Scrambler Board, Sync Adapter 
Board, and the corresponding Logic Analyzer channel. 

Schematic diagrams for circuit connections are provided in Chapter 6. 

The following conventions are used in this Tables 5-1 and 5-2: 

- The asterisk ( * ) character following a signal name indicates active-low logic level. 
- The abbreviation NC indicates no connection. 
- The abbreviation GND indicates ground. 
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Table 5·1. 68040 MICROPROCESSOR-TO-LOGIC ANALYZER WIRING CONNECTIONS 

A B C D E F 
1 SIGNAL PGA PIN COtfi PR)8E CHANNEU I DATA BD. 
2 
3 AO L18 T1-26 J01-03 CHOO 1 
4 A1 K18 T1-30 J01-05 CH01 1 
5 A2 J17 T2·05 J01-07 CH02 1 
6 A3 ,J18 T1-34 J01-09 ICH03 I 1 
7 A4 iH18 T2-37 J01-11 'CH04 1 1 
8 AS IG18 IT1-38 J01-13 CH05 1 
9 AS iG1S IT2-39 J01-15 CHOe I 1 

10 A7 IF18 IT1-42 J01-17 ,CH07 I 1 
1 1 A8 IE18 T1-44 J01-19 iCHOS 1 
1 2 A9 ;F1S IT2-33 IJ01-21 iCH09 I 1 
1 3 A10 :P1 !T3-' 1 'J01 -23 iCH10 i 1 
1 4 A 11 iN3 IT3-16 JO 1-25 iCH11 i 1 
1 5 A12 :N, lT3-15 J02-03 ICH12 ! , 
1 6 A13 :M, iT3-17 IJ02-05 lCH13 I , 
17 A'4 'l1 IT3-19 IJ02-07 'CH14 1 
18 A15 ,K1 IT3-23 IJ02-09 ICH15 i 1 
1 9 A16 :K2 !T3-21 IJ02-'1 ICH1S 1 
20 A17 IJ 1 !T3-27 !J02-, 3 ICH17 I 1 
21 A 18 iH1 !T3-31 iJ02- 15 iCH18 I 1 
22 A19 IJ2 :T3-25 iJ02- 1 7 ICH19 I , 
23 A20 G1 IT3-29 iJ02-19 ,CH20 

~ 

1 1 

24 A21 F1 !T3-35 ·J02 0 21 !CH21 I 1 i 

25 A22 E1 IT3-33 J02-23 iCH22 I 1 

26 A23 :<33 T3-36 IJ02-25 'CH23 ! 1 
27 A24 01 IT3-37 !J03-03 CH24 I 1 
28 A25 ;F3 !T3-34 J03-05 !CH25 I 1 
29 A26 E2 IT3-39 :J03-07 iCH26 I 1 1 

30 A27 C1 IT3-43 IJ03-09 CH27 1 

31 A28 iE3 T3-32 J03-11 CH28 I 1 
32 A29 :81 !T3-41 J03-13 ICH29 I 1 
33 A30 :03 IT3-30 J03-15 CH30 i 1 
34 A31 A1 T3-44 J03- 17 iCH31 : , 
35 DO iC3 IT3-28 J05·03 CH48 ! 1 

36 01 IB3 :T3-26 J05-05 iCH49 : 1 

37 02 iC4 jT3-40 J05-07 CHSO 1 

38 D3 :A2 1T3-42 J05-09 iCHS1 
; 

1 

39 D4 IA3 lT2-42 J05- 11 ICHS2 1 

40 D5 IA4 lT3-38 J05-13 ICH53 1 
41 D6 lAS T3-'0 J05-15 ICH54 1 
42 07 IA6 IT2-28 J05-17 ICH55 t 1 
43 08 IB7 T2-32 J05- 19 'CH56 ! 1 
44 D9 ;A7 IT2-26 IJ05-21 iCHS7 ! 1 
45 010 iA8 'T2-30 IJ05-23 !CH58 I 1 

46 011 IA9 iT2-36 !J05-25 ICHS9 ; 1 

47 012 iA10 IT2-34 J06-03 CH60 1 

48 013 :A 11 T2-40 iJ06-05 'CHS1 1 

49 014 A12 'T1-31 :J06-07 'CH62 ! 1 
,50,015 ,A 13 T 29 J 1 - 06-09 C H63 i , 

5-5 



Table 5·1 ( Cont'd.) 

A B C D E F 
51 SIGNAL 

I 
PGA PIN i CONN. ' PROBE CHANNEL. DATA DB. I 

52 I i I 

53 016 B11 !T2-38 iJ06-11 CH64 I 1 
54 017 A14 IT1-35 IJ06-13 ICH65 i 1 
55 018 B12 IT2-44 IJ06-15 CH66 I 

1 
56 019 iA15 IT1-33 J06-17 CHEl7 1 
57 020 !A16 iT1-39 J06-19 ICHS8 I 1 
58 021 :A17 IT 1-27 JOS-21 ,CHS9 

I 
1 I 

59 022 IB16 T1-43 JOS-23 CH70 j 1 

60 023 IC15 T1-37 !JOS-25 ICH71 ! 1 
61 024 A18 T2-27 J07 -03 CH72 1 

62 025 !C16 T1-41 IJ07-05 iCH73 ! 1 
63 026 1B18 IT2-25 :J07 -07 iCH74 1 
64 027 '01S IT1-05 IJ07 -09 ICH75 , 1 I 

65 028 IC18 T2-31 iJ07-11 ICH7S 1 
66 029 :E16 :T2-35 J07-13 iCHn 1 
67 D30 iE17 T2-41 IJ07-15 ICH78 1 
68 031 018 IT2-29IJ07-17 CH79 1 
69 AVEC· iT11 IT2-10 !J03-21 ICH33 I 1 
70 BB* lT17 IT2-21 IJ03-23 iCH34 i 

1 
71 BCLK IR7 T1-12 IJ10-17 ICH19 2 
72 BCLK IR7 T1-12 !P04-01 ICH90 1 & 2 
73 BG* iT13 T1-25 IJ03-25 iCH35 1 
74 BR* !T18 ,T1-24 IJ04-03 CH36 ! 1 
75 CoIS* iTS, W1-2 IT2-02 iJ09-03 CHOO 2 
76 CIOUT* iR1 IT3-05 J09-05 iCH01 2 
77 ClE 'T9 IT2-1 S IJ10-19 iCH20 2 
78 ClE 'T9 :T2-1 S Ip04-02 ICH91 1 & 2 
79 IPENo· S1 ;T1-1S IJ08-13 ICHa9 I 1 I 

80 IPLO* ,T8 IT2-20 iJ07-19 I CHaO I 1 

81 IPL 1· iT7 IT1-20 iJ07 -21 !CH81 I 1 

82 IPL2* ,TS IT2-08 IJ07 -23 ICH82 1 1 

83 LOCK* 1518 IT2-17 iJ09-13 ICHOS 2 
84 LOCKE- ,R18 :T2-43 iJ09-15 ,CHOS 2 
85 MI IQ16 IT1-07 J09-19 CHOS I 2 I 

86 MoIS* IS6, W2-2 !T2-01 J09-17 ICH07 I 2 
87 PCLK :R9 lT2-18 IJ04-09 CH39 I 1 

88 PST3 IT16 !T2-2·3 'J04-11 CH40 i 1 

89 PST2 IR14 IT 1-15 J04-13 CH41 1 
90 PST1 IS14 !T 1-19 J04-15 CH42 1 1 
91 PSTO lT15 T1-03 J04-17 CH43 ! 1 
92 R/W* iN16 T2-11 J03-19 CH32 1 
93 RST1* 57 T2-24 J04-19 CH44 

i 
1 

94 RSTO* iR3 T3-22 J04-21 CH45 1 
95 SC1 1512 T1-23 J09-21 CH09 2 
96 SCO iT12 IT1-0S J09-23 CH10 2 
97 TA* IT14 'T1-17 IJ10-21 CH21 I 2 
98 TA* lT14 T1-17 Ip04-03 CH92 1 & 2 
99 TBI· ,511 T2-04 !J09-07 CH02 2 

100 TCI· IT10 ,T2-14 !J09-09 'CH03 2 
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Table 5·1 Cont'd.) 

A B C D E F 
101 SIGNAL PGA PIN COtfi PROBE i CHANNELl i DATA BO. 
102 
103 TEA- 1513 T1-21 J09-11 'CH04 2 
104 TIp· iR1S ,T1-11 J07-25 CH83 I 1 
105 TLN1 P1S T2-47 JOS-03 CH84 I 1 
106 TLNO 018 T1-10 JOS-OS CH85 : 1 
107 TM2 IK17 T2-07 JOS-07 CH86 1 

108 TM1 IM'8 T2·09 IJOS-09 iCH87 I 1 

109 TMO ;N'8 !T1-22 lJOS-11 CH88 I 1 
110 SIZ1 jP16 jT2-13 J04-05 CH37 : 1 
111 SIZO P17 iT1-14 IJ04-07 CH38 i 1 
112 TS· :R16 IT1-09 !J 1 0-23 ICH22 I 2 
113 TS· IR16 T1-09 iP04-04 CH93 1 & 2 
114 Tn iP2 IT3-13 J04-23 CH4S i 1 
115 TTO P3 iT3-1S J04-25 CH47 I 1 
116 TCK iS4 IT2-06 iJ09-25 ICH11 I 2 
117 TDI '53 IT3-24 iJ10-03 ICH12 2 
118 100 iT2 )T3-06 IJ 1 O·OS ICH13 I 2 I 

119 1MS :SS T3-14 iJ10-07 CH14 2 
120 TRSTe IT3 T3-0S IJ10-09 CH15 I 2 
121 UPA1 101 T3-09IJ10-11 CH16 i 2 
122 UPAO ;03 T3-20 IJ10-13 CH17 2 
123 MstrClk ! ( From Sync. ,Adaptor Board) CH94 ! 1 & 2 

124 VCC(Pll) 158 IT2-22 iJ10-15 ICH18 I 2 
125 GND(PLL) 159 'T2·1S JP4·07 I 

126 GNO(PLL) RS iT1-31 P4-08 I : 

127 GND(PLL) iR10 iT2-19 !P4-23 I i 

128 GNO{INl leG IT2·50 Ip4-24 i i 

129 G~INl iT4 IW1-3 ,P4·25 ! 

130 GN)(0lJT) i82 :T2-4S ;P4·26 " I 
I 

131 ,GN)(OlJT) 1817 T3·46 ! 
132 CH)(OJT) 102 T3·S0 I I I 

133 Gt\O(OUT) iD17 IT3-48 I i 

134 CH)(CXJT) :F17 iT3-49 : I : 
135 (H)(OUT) !H2 T3·47 

136 G~O..£T) il2 T3.45 I I 

137 (,,~I"'lI.JT) --,-- ill17 IT2-49 I I 

138 ~0lJT) N17 T2-12 
I 
I 

139 CN)(0lJT) Q2 IT 1·0 1 i i 

140 CH)(CXJT) :017 !T2-45 I 
1 

141 CN)(CXJT) iS2 T3·01 
! 

I 

142 ~0lJT) :S1S T1-1S I 
143 Gt-D{OUT) 1517 T1-0S ! 
144 GO lW1·3 W2-3 ! 

145 eN) W2·3 T1·02 
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ABC 0 E F G H 

90 ~ ___ 89Lt<_ ~ ______ 1 ___ U10-2 U1 0-2_~tE3G_LK __________________ g 2 _________________ 21 ___________ 1~ 
4 U10-29/~G_~I5_:____ 24 ___________ ~~ 13 _____ -+---____ _ 

~5~--~aE==--+_-------2~--~U~1~0--4~U~10~--=2~6/~D~LE 18 ____ 1_74-________ 1_2~----9-~1+_-------
t--=6~-------+-----+-----_+U=--.:...1 O=. ~_? 7 LQhE" 2 _0_t----_______ 1 9--'--+--________ 1 __ 1+ ______ 4-__________ _ 
t-7-+_T __ A" 3 U10-6 U 1 ° -2 4 __ /T __ A __ " --+ _____ 1_4_+--________ 1..c..3+-____ 1_O:.-l-__ 9_-'-2_.J-____ _ 
~------ ______________ -+ _____ !-JJQ-?~/TA _______________ J_6 15 __________ ~ __________________________ _ 

9 TS" 4 U10-8 U10-22/TS" 1 2 11 8 93 
~1...;;;.O_+_---+_----t-----+U=--..:..=-1 0 -21/TS 1 0-+--______ 9=-4-______ ----.:.74--__ --+ ______ _ 

~1~1~~M~C=L~K~-----~---_+--------~-------~-----------~7~-------~6~-~9_4+-_______ ~ 
12 MCLK" 5 5 

...1!- !~get GNO 7 & 8 U 10_-_1:....:0-___ 
1
1-----__________ !--_ _______________ _ ___________________________ _ 

~1-4_+_--~5-.2~V_+-------~-U~1~0~-2=3~------~---~2=5~&~2~6~-----___ ~---~J~4~-1~6~---_+-----P~1-2 
~1...;;;.5_+_~GND~-+2~3~.=2-4,=2=5~,2~6~ __ U~1~0~-1~1_+------~--~2~7~&~2~8~-------~-----~J~4~-1~5~---_+-----~P-1-1 
~1...;;;.6_+_-+~5-'-V-+_------t_------+_-----~I_____--~29~~&~3~0~-------------~------~ _____ +_----~P-1-3 
~1-7_+_1~O~0-M-H-z~-----~-----_+--------~-----~-------~------~---___ +_----J~~~-
~1 ,;;;..8 -1--------+--------+---------_____________________________________________________ _ 

19 
t--:-2-::-0-t----+-----r-----+---------1I--------t---------~-------+-----I------------
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SPECiAL 

GENERAL 

Chapter 6 

_ ~r-_ A "T' .... ,... 
vt""l:.nl-\ III~U 

This chapter describes special operating features for the 68040 MAP Disassembler as related to unique 
characteristics of the 68040 microprocessor. 

Some of the microprocessor characteristics are associated with the Addressing Scheme, Instruction 
Cycles, Branch Operations, and Status Conditions. These characteristics require special consideration by 
the user when encountered by the disassembler. Example screens are provided for Setup and Data 
Display windows. 

CACHE AND MMU DISABLE JUMPERS 

The Probe Adapter contains two jumper connections, W1 and W2 (Figure 5-1) which are used to enable or 
disable the 68040 internal Cache Memory and MMU functions (see schematic diagram, Figure 6-13 ). 

When one side of the jumper is grounded, the Cache or MMU function is disabled and disassembly 
information is available for Cache and MMU internal cycle operations. 

NOTE: The device under test should provide a pullup load to enable the Cache and 
MMU functions. The jumper must not be connected directly to Vcc. 

When the jumper is not connected to ground, the Cache or MMU function is enabled. Partial disassembly 
information is available for these operations, because only CPU external cycles are sampled. The jumpers 
are used as follows, to control Cache and MMU functions: 

JUMPER 

W1 

W2 

SIGNAL 

CDIS· 

MDIS· 

NAME 

Cache Disable 

MMU Disable 

DATA SCREEN INFORMATION 

FUNCTION 

Disables the on-chip Caches to assist emulator 
support 

Disables translation of Addresses by the MMU 

The data display window for the 68040 Disassembler presents column fields which contain data for 
Sample Number, Address, Object, Status, Label (if enabled), Mnemonic and Comments. 

Data ReadlWrtte and Program Read cycles are displayed as they are physically recorded. For example, if 
the 68040 reads a word (16 bits) that was aligned on an odd address, the disassembler displays two lines 
of 8 bits each, corresponding to the two memory cycles required by the 68040 to read the data. 

The 68040 Disassembler assumes that the first program read in recorded data is the beginning of an 
instruction. It attempts to disassemble the data from that point. If the decoded instruction alignment is not 
correct, the user can choose the starting point of the disassembler by using the "Disassembler Options 
Menu" as described in Chapter 3. 

The 68040 microprocessor uses an instruction to disable the cache. Also, if the cache is disabled, the 
68040 MAP software sequentially disassembles each instruction executed by the processor. Otherwise, 
the instructions executed are not disassembled sequentially. 
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The 68040 uses a pre-fetch queue of 32 bytes. The disassembler does not decode program-read 
samples that are fetched but not executed. 

When there is new data for the disassembler to decode, a spinning cursor is displayed while the 
disassembler is busy decoding the data for display. 

68040 RECORDING CONSIDERATIONS 

The following considerations are applicable for 68040 MAP recordings: 

- The handling of pre-fetched, but not executed instructions may not be correct in all cases. 

- Recording occurs only when the CPU is acting as the Bus Master. 

Sample Number Field 

The Sample Number Field of the disassembler display shows the number for the Sample data displayed 
on that line. 

Status Field 

The Status Field of the disassembler display contains various messages which are described in the 
Motorola MC68040 Microprocessor User's Manual. (See Tables 5-2 and 5-4.) Typical messages are as 
follows: 

"AltFn CodeO", 
"MI6" 

Address Field 

"AltFn Code3", 
"Int Ack Level", 

"AltFn Code4", 
"Breakpnt Ack", 

AltFn CodeT', 

The Address Field of the disassembler display is a calculated value, versus a direct display of recorded 
addresses. The value may not always be the same as the recorded address for the Instruction or Data 
involved. 

An example of when this will occur is when the 68040 executes two consecutive single-word instructions. 
If the 68040 is operating in 32-bit mode, both instructions will be read at the same address. Instead of 
displaying two consecutive instructions with the same address, the disassembler adds an offset of 2 to the 
second instruction for display purposes. 

Addressing Mode 

When instructions with relative addressing modes are encountered by the disassembler, the relative 
value is adjusted to be relative to the beginning of the instruction. If the relative address is a direct value, 
the absolute destination value is displayed in Angle Brackets « » next to the relative value. 

Branch Instructions 

The disassembler attempts to determine if conditional branch instructions execute the branch or fall 
through by examining the recorded data for a break in the sequential addressing that would indicate a 
jump was taken. If the new address matches that of the instruction target, the branch was assumed to 
have been taken, and intervening instructions are not decoded. 

When a conditional branch target is exactly the length of the 68040 instruction pipeline, this algorithm is 
unsuccessful, and assumes that the intervening instructions were executed regardless of the actual 
results of the branch instruction. 

Unconditional calls and jumps are verified in the same manner as unconditional branches, except that 
intervening instructions are Never decoded. If an unconditional branch target does not match the new 
recorded address, the branch instruction is marked with a Question Mark (?). 
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Comment Field 

The fo!!o'Ning comments are presented in the Comment Field of the disassembler display. These 
comments occur whenever the Address matches the Vector Base Register plus the Offset. The Offset 
value is calculated as described in the Motorola MC68040 Microprocessor User's manual. (See Table 9-1). 

"@@ Unexecuted", indicates this Instruction is assumed to be unexecuted. 
"@@ Guess Not Taken", indicates this branch is assumed as not taken. 
"@@ Reset Vector", indicates Exception Vector was reset to O. 
"@@ User Trap", indicates the Address of this instruction belongs to trap handler 
routines. 

Additional comments, as follows, may be present: 

"Reset SP", "Reset PC", "Access Fault", "Address Error", 
"Illegal Instruction", "Divide by Zero", "CHK, CHK2 !nstruction", "FTRAPc.c, TRAPV Instr"; 
"Privilege Violation", "Trace", "Unimplemented A-Line Opcode", "Unimplemented F-Line Opcode", 
"Format Error", "Uninitialized Interrupt", 

"Spurious Interrupt", 
"Level 3 Int Auto Vector", 
"Level 6 Int Auto Vector", 

"Level 1 Int Auto Vector", 
"Level 4 Int Auto Vector", 
"Level 7 Int Auto Vector", 

"Level 2 Int Auto Vector", 
"Level 5 Int Auto Vector", 

"Trap #0", 
"Trap #6", 
"Trap #12", 

"Trap #1", 
"Trap #7", 
"Trap #13", 

"Trap #2", 
"Trap #8", 
"Trap #14", 

"FP branch or Set or Unordered Cond", 
"FP Underflow", 
"FP Unimplemented Data", 

CYCLE STATUS MESSAGES 

"Trap #3", 
"Trap #9", 
"Trap #15", 

"Trap #4", 
"Trap #10", 

"FP Inexact Result", 
"FP Operand Error", 

"Trap #5", 
"Trap #11", 

"FP Divide by Zero", 
"FP Signaling NAN", 

Cycle Status messages displayed for Data ReadIWrite cycles and Program ReadIWrite cycles are as 
follows: 

STATUS 
MESSAGE 

N User DWr 
N User DRd 
N Sup DWr 
N Sup DRd 
N Sup PRd 
N Sup PWr 
N User PWr 
N User PRd 
Move 16 
Don't care 

STATUS 

OOOOOOxx 
000001xx 
001010xx 
001011xx 
001101xx 
001100xx 
000100xx 
000101xx 
01xxxxxxx 
xxxxxxxxx 

CLOCKING CONSIDERATIONS 

DESCRIPTION 

Normal user data Cache push write access 
Normal user data Cache push read access 
Normal supervisor data write access 
Normal supervisor data read access 
Normal supervisor code read access 
Normal supervisor code write access 
Normal user code write access 
Normal user code read access 
Move 16 
Don't care 

The MstrClk signal at CH#94 is generated on the Sync Adaptor Board inside the MAP box. For more 
details, refer to Schematic Diagram (Figure 6-11). The Master Clk is created by ANDing the MstrClk signal 
at CH#94 and the BClk - signal together. See Channel Set up Display Window, Figure 6-2. 
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DISASSEMBLER CONFIGURATION 

The Trap Register (TBR) in MC68040 is a 32-bit value that contains the upper 20 bits of all Exception 
Vector Addresses. The 68040 MAP Disassembler allows the user to specify the value that is currently 
being used by the MC68040 microprocessor to allow accurate tagging of Exception Execution. 

To change from the Default Exception Vector of 0, click the mouse on the Disassembler Configuration 
Menu entry under the Options Menu while a disassembler window is active. The Disassembler 
Configuration Dialog Box (Figure 6-1) is displayed. Enter the most significant 20 bits of the desired 
Exception Vector. Note that the lower 12 bits are always zero, as indicated by the three zero digits located 
to the right of the 5-digit numerical entry field. The Exception Vector is entered in Hexadecimal notation. 

MC68040 Disassembler Configuration 

Trap Base Address: 1000001000 (HeHadecimal) 

OK ( Cancel) 

Figure 6·1. 68040 Disassembler Configuration Dialog Box 
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EXAMPLE SETUP DISPLAY WINDOWS 

Example displays for Channel Setup, Clock Setup, and Trace Setup are presented below. 

Channel Setup (LA 1 NeHt) 

SrJmple cloclc: l EHternal I Time Stamp at: I SOns 

~=;:::;:::=~I I Symbol I I HeH 
(hennels I ~46-A47 I ~®::;:;4B;::-:;:A4:;::;3;::::;:A3;:;3~1 
Polerlty 1++++++++++++1 1++++++++++++1 1++++++++ 1 f+++++++ 1 

IClocted by I Rdd Letch I I [lock I I Rdd Letch I MRSTER ... I 
Add LrJtch =( 8CIIc(90) + Ts"'(93) ) 

Cloclc 0::( B(IIc(90) ) 

LATCH 2 = 

MRSTER CLK =( 8CIIc(90)- ... MstrCIIc(94) ) 

View A. Channel Selections 

MS(-) (hannel(s) defined for Status 1 ->LSC 

A46 A47 A86 A87 A8B A32 A37 A38 

11 00 35 24 59 48 83 72 
~----------~ ~----------~ ~----------~ ~----------~ 000000000000. CDD~ODDDDDCD. ccoccocccccc. cocCCCOCCCDDE ••••••••••••• ••••••••••••• ••••••••••••• • •••••••••••• 

CDCCClClDDDDDD. ••••••••••••• I!IiJ:lDDDDDD!iJED. ••••••••••••• 
CCCCCCCCCCCC. ••••••••••••• CCcccCOl!IllEo0" 

••••••••••••• I 

84 I' 

Il OK D i 

12 47 36 71 60 95 23 

( cancel) Ii , 
[Clear All) 

View B. Channel Assigned for Status 1 Label 

MSC-) ChanneHs) defined for status 2 ->LSC 
A40 A41 R42 R43 R33 A82 R81 A80 

11 00 35 24 59 48 83 72 
~----------~ ~----------~ ~----------~ ~~--------~ 

ClDCCCCCCCClCC. CC~CClCCCCCCC. cccccccccccc. ~OCCCCCCC. ............. ............. .r........... . ........... . 
CDCCCCCCcccc. CCOc~OCCC. cccccccccccc. cccccccocuoc. ••••••••••••• ••••••••••••• ••••••••••••• • •••••••••••• 

23 12 47 36 71 60 95 84 

(Clear RII] 
t OK D 
( cancel) 

View C. Channels Assigned for Status 2 Label 

Figure 6-2. Channel Setup, Display Window 
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Clock 1< BClk(98)- • MstrClk(9i) ) 
Equation ..... _______________ ~ 

I( OK )) 

( Cencel ) 

MASTER ClK 

Figure 6-3. Clock Setup, Display Window 

Truce Control (LR l-NeHt) 

Tasks t ITasks: Simple Condition Triooer I 
~O Trace Control Pattern Definition ILA 1 NeHt) 

1I----IrGlitch Width address d6tfl Status 1 Status2 
I _.;S~t e;Jp~II~n;;;~-, ... 20ns HID I HeH HeH Symbol Symbol 1 

Glitch= 

Trflnsition= -------- -------- --------
HHHHHHHHH xxxxxxxx xxxxxxxx N User OUr xx 

xxxxlBB8 XXXXXKXX N User OUr xx 

BBBBleeS xxxxxxxx N Sup PRd xx 

eeeeeeS'l xxxxxxxx N User OUr xx 

xxxxxxxx xxxxxxxx N User OUr xx 

Increasing Time --+-

Figure 6-4. Trace Setup, Pattern Definition Display Window 
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EXAMPLE DATA DISPLAY WINDOWS 

Example displays are presented for All Cycles, Delete Non-Executed Instructions, Delete Readl\Nrite 
Data, and Executed Instructions Only. 

io Dis6ssembler (LR I Lest) --~ 
(1 .. r:u=JlIDc2=~1ID(2-C 1 = I -000031 semples rPreuiousl (NeHt J 

C SQiiOI e AdO-e55 Ob ect Status nne.on I c c_ts § 
eee94 ~ ge004BOO Sup ORd 

89995 eeeeeeeoe F2eeeeee Sup ORd -
68990 F20e&eeB 2 lFCeeeeeee I Ieee Sup PRd MOUE L -seeeeeee I, (Sleee)'101 i--

8ee96 F2e9801e 2e3ceeee IBee Sup PAd MOVE L -seeee IBee, oe ~, , 
88099 F2eeee 16 223Ceeoo Ieee Sup PAd noVE .L -seeee leea, 0 I 

eelel eeee Ieee eeeeooe I Sup OUr 
eele2 F29600 lC 243Ce6002aae Sup PAd MOVE L -seeee2eea, 02 

80le3 F2eeea22 263ceeee Icee Sup PAd MOVEL -seeea Icee, 03 

8918'5 F2990028 7899 Sup PAd MOVE a -seee,04 

891e5 F2eee92A 7Age Sup PRd MOuEQ -seee,os 

.196 F2~2C 7cee Sup PRa ilOVEQ -i&iie,D6 
89186 f296992E 7E89 Sup PRd MOuE 0 -seee,07 

89le7 F290003e 2e7ceeeeeeee Sup PAd MOVEA L -seeeeeeee , Atl 

99188 F2eeee36 227ceeeeeeee Sup PRd MOVEA L -saeeeaeea, A 1 
I 

8011e F2eee03C 247Ceeeeeeetl Sup PAd MOVEA L -seeeeeeea . A2 

09111 F2eee9<12 267Ceeeeeooe Sup PAd MOVEA L -seeeeeeee, A3 

89113 F2eee9<18 287ceeeeeeee Sup PAd MOVEA L .seeeeeeee, A4 
eel14 F2eee9<1E 2A7ceeeeeeee Sup PAd MOVEA L -seeeeeeee , AS 

80116 F2eeee54 2C7ceeeeeeee Sup PAd MOVEA,L -seeeeeeea , Ao 
eel17 F2e6eeSA 4£794ee2 Sup PAd MOVEC 04,CACR 
60IIB F268ee5E 4E794099 Sup PAd ~uEC 04, SFC ft Unexecuted 

89119 F20aae62 4E7B4ee I Sup PAd -MOVEC 04,OfC H Unexecuted 

6912e F2eeee66 4E7geBee Sup PAd -nouEC oe,usP ff Unexecuted 

60 121 F29ge96A 4E78 lee I Sup PAd -nouEC OI,V8A " Unexecuted 
60122 F2eee06E 4E7B Sup PAd - " Unexec ... ted 
0a123 F2e600S8 eeee4E7B Sup PRd -OR 1 B -S7B,OB " Unexecuted 
gel24 F2eeeeSC 4e02 Sup PRd -NEGX B 02 " Ur,executed 
99124 F260eeSE 4E7B4eee Sup PAd MOVrC 04, SFC 
eel25 F2eeee62 4E784ee 1 Sup PAd ."OUEC 04,OFC " Une"ecuted 
60126 n60eeM 4E7BeBee Sup PAd -MOVEC oe,usP " Une"ecuted 
913127 F2eeee6A 4E7B lBe 1 Sup PAd -novEC OI,USA " Unexecuted 
0a12S F2e6006E 4E7B Sup PAd - " Unexecuted 
ee129 F2eeee6e 4eee Sup PAd °NEGX .8 oe " Ur:uecu ~ed 
00129 F2eeee62 4E7B4ee 1 Sup PAd MOvEC 04,OFC 
eene F2eeee66 4E78esee Sup PAd -novEe De,USP .f Unexecuted 

eel)1 F299OO6A 4£ 78 180 1 Sup PAd -"OVEC OI,VBR " Unexecuted 
eel32 F2eeee6£ 4E782804 Sup PAd -MOVEC 02,ISP " Unexec ... ted 

eal33 F2eeeen 4£783803 Sup PAd -rlOVEC D3, MSP H Unexecuted 

Q 0a134 F2e00e76 700e Sup PAd -novE a asel:!<l,Oid .. Unexecuted 

1~11 ](;~QJ 

Figure 6·5. All Cycles, Display Window 

lao Oisnssembler (LR l-Lestl 0~ 

(1·r:u=JlIDc2"'~IIDC2-( 1:= I -000031 semples (Preuiousl (NeHt 1 
1: 50iiDle fIdOo-ess Object Status Mnelllon i c COINIle"ts ~ CI eee94 eeeeeeee eee04eee Sup OAd 
~ eeeeeee4 F2888eeB Sup ORd ;.-
eee96 F29ge0e8 21Fceeeeeee I Ieee Sup PAd MOVLL -seeeeeee I, (S Ieee) II 
88e98 F28eee 18 283Ceeee 1980 Sup PRd MOVE,L -S8eee 18ge, De 

.,..,. 
eee99 F2eeee 16 223C88ee Ieee Sup PRd novEL -seeee Ieee, 0 I 
.,81 88ee Ieee eeeeeee 1 Sup [)I.Ir 

80182 F288ee IC 243Ceee92gee Sup PRd nove: L .SeeeeZee8 ,02 
80183 F288ee22 263C88ee IC00 Sup PRd novEL -seeee ICee, 03 
80105 F2eeee28 7809 Sup PRd MOVEQ -,eee,04 
ge1e5 F28gee2A 7Age Sup PRd MOVE 0 -seee, OS 
88186 F2ee8e2C 7Cee Sup PRd MOVE 0 -Seee,DO :' ' 

88106 F2ee8e2E 7Eee Sup PAd , MOVEO -S&ee,O? 
89187 F2ee8e30 287Ceeeeeeee Sup PAd MOVEA.L eseeeeeeee, Ae 
80189 F28gee36 227Ceee&eee0 Sup PRd MOVEA.L -seeeeee80 , A 1 
88118 F28gee3C 247Ceee&eee0 Sup PRd MOVEA.L .Seeeeee&e, A2 
88111 F289ge42 267Ceeeeeeee Sup PRd MOVEA L -seeeeeeee , AJ 
eel13 F289ge4B 287Ceeeeeeee Sup PAd MOVEAL -seeeeeeee, A4 
eel I. F289ge4E 2R7Ceeeeeeee Sup PAd MOVEA L -S8eeeeeee, AS i 
80116 F2eeee54 2t7Ceeeeeeea Sup PAd MOVER L -seeeeeeee, A6 
09117 F2eeee5A 4E784002 Sup PRd MOUEC o4,CRCR ! 
80124 F286eeSE 4E78oegee Sup PRd MOVEC 04 ,SFC 
69129 F2899962 .E79400 1 Sup PRd noUEC D4,OFC 
88136 F2899966 4£79088e Sup PRd noVEC 08,USP 
80139 F26gee6A .E7B 18e 1 Sup PAd MOVEC ol,UBR 
80143 F28ee96E 4£782804 ~ PRo noUEC 02, !SP 
eel46 F28ee972 4£783883 Sup PRd MOllEC 03,nsP 
80158 F2eeee76 7gee Sup PAd MOura -Seee, De 
09151 F28eee78 nee Sup PAd MOVEQ -seee,ol 
88151 F2ee8e7A 74ee Sup PRd noUEQ -seee, 02 
09152 F2eeee7C 760e Sup PAd MOVE a -seee, 03 
ee152 F28eee7E F23c;eeeeeeeeeee Sup PAd FMOUE L -Seeeeeeee, FPCR 
88IS4 F:2eeee86 F23ceeeeeeeeeees Sup PRd FI1OVE. L -seeeeeeee, FPSR 
89156 F28geeBE F23C1488eeeeeeee Sup PRd FnOVE L .seeeeeeee, FP I AR 
ee158 F2ee&e96 F2lC4ee8 12345678 Sup PAd FMOVE L -SI2345678,FI-'9 
ge16e F2eeee9E F23C488eeeeeee&e Sup PRd FnouE .L .seeeeeeee, FP 1 

I 88162 F28e98At> F23C41eeeeeeeeee Sup PRd FMOVE L -seeeeeeee, FP2 
00164 F28ge9RE F23C4 laeeeeeeeee Sup PRd FMOVE L -seeeeeeee, FP3 
89166 F28eee86 F23C4288eee0eeee Sup PRd FMOUE l -$ee~000, FP4 ko geIM 
I I 

F2eeee8E F23C428eeeee8eee Sup PRd FMOVE L -seeeeeeee, F~ 

.' 
Figure 6·6. Delete Non-Executed Instructions, Display Window 
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10 DisftSsembler (LA I-Lest) 0: 
(1.m:=:J!IDC2"~!IDC2-( I"' I -000031 semples [Preulous) ( Nul J 

ScaPle Address Ob ect Status nn._CWlIC: .COIMents Q CI eee96 F2eeeee8 2 IFCeeeeeee I Ieee Sup PRd noUE L etneeuel (I,eee) ~ 

eee98 F2800e Ie 283ceeee 1800 Sup PRd novE L -seeee 18ee, 08 ...-
eee99 F2800e 16 223ceeee Ieee Sup PRd noue: L -seeee Ieee, 0 1 ....., 
88182 F2eeee IC 243ceeee200e Sup PRd MOUE L -S88002800, 02 
80le3 F2800e22 263ceeee lcee Sup PRd nove: L -seeee Icee, 03 , 
881e5 F288ge29 7800 Sup PRd MOVE 0 -seee,04 
801e5 F2eee02A 7Aee Sup PRd MOVEQ -seee, OS 
eel06 F280602C ?tee Sup PRd MOVEQ -seee, 06 
80180 F280602E 7Eee Sup PRd MOVE 0 eteee,07 
801e7 F280603e 2e7ceeeeeeee Sup PRd MOVEA L *seeeeeeee, Ae 
88 lee F2806036 227Ceeeeeeee Sup PRd MOVER L eteeee6See . R I 
88lle F288ge3C 247Ceeeeeeee Sup PRd novEA L -seeeeeeee, A2 
88111 F2eeee42 267Ceeeee800 Sup PRd novER L *Seee&eeee, A3 
60113 F2880048 287Ceeee&eee Sup PRd MOVER. L eseeeeeeee, A4 
88114 F2eeee4E 2A7Ceeeeeeee Sup PRd novEA L -seeeeeeee, AS r' 88116 F288e854 2C7Ceeeeeeee Sup PRd novEA L -Seeeee&ee, A6 
80117 F2ee88SA 4E784002 Sup PRd novEC 04,CACR 
88118 F288e8SE 4E784e&1! Sup PRd -noVEC D4,SFC .. u...e"ecuted 
88119 F28ee062 4E784ee 1 Sup PRd *fI)I.EC 04,OFC " Unexecuted 
801213 F2808066 4E78eeee Sup PRd -novEC oe,US? " Unexecuted 
60121 F28ee06A 4E7B 1ge 1 Sup PRd -novEC DI,USR " Unexecu ted 
88122 F289606E 4E7B Sup PRd . " Unexecuted 
88123 F:zeeee5e ~E7B Sup PRd -ORI.8 *$78.08 " Unexec:u ted 
80124 F2eeee5C 4ee2 Sup PRd -r£GX .8 02 " Unexecu ted 
60124 F2eeeeSE 4E7B4eee Sup PRd novEC 04,SFC 
8812~ F28ee062 4E7B4ee 1 Sup PRd *fI)I.EC D4,OFC " Unexecu ted 
8e126 F28ee066 4E78eeee Sup PRd -novEC oe,usp " Unexecuted 
88127 F2eeee6A 4E78 18e 1 Sup PRd -noVEC DI.USA " Unexecuted 
ee128 F2eeee6E 4E78 Sup PRd - " Unexecuted 
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Figure 6·7. Delete ReadlWrite Data, Display Window 
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Figure 6-9. 
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Warranty/Registration ~BIOMATION 
BIOMATION CORPORATION 
19050 Pruneridge Avenue, Cupertino, CA 95014 
Phone (800) 538-9320; FAX (408) 988-1647 

Please return this card 10 BIOMA TION within five days. 

Did the packaging of this equipment exhibit any outward algns of physical damage? ........... YES D 

Did this equipment arrive Intact, without mlaslng parta, loose parta or cable damage? .......... YES D 

Did the equipment operate on power-up? .................................................... YES D 

Old you attain adequate system performance? .............................................. YES D 

Were any electrical adlustments required? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. YES D 

If you required assistance, was a local BIOMATION representallve contacted? ................. YES D 

DNO 

DNO 

DNO 

DNO 

DNO 

DNO 

Comments ________________________________________________ __ 

User Name ________________ TIUe ___________ Department __________ MIS _________ _ 

COmpany ____________________________________________ Phone ______________ __ 

Address ____________________ City __________________ State ___ Zip ___________ _ 

Model or Description ________________ Serial or Part No. _____________ Data RacaMtd ___ __ 

Reader Comments 
BIOMATION CORPORATION 
1D050 Prunaridga Avenue, Cupertino, CA SI5014 
Phone (800) 538-8321; FAX (408) a-1847 

~BIOMATION 

The manuars completeness, accuracy. organization. usability. and reliability: ____________________________ __ 

Did you find errors in this manual? _______________ How can this manual be improved? _____________ _ 

Additional comments: ____________________________________ _ 

Name ______________ ~rtmant----------- Date ______ _ 

Company ____________________ Manual or Part No _______________ _ 

Addrns ____________________________________________ __ 

Clty ____________________ State ____ Zlp ______ Phone ________ _ 
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