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Symbols 
Symbol definitions provide the capability to refer to addresses and data 
values using names, rather than numbers. Symbols are 32 bit integer values 
and sections are 32 bit ranges. Symbols and sections are sometimes 
collectively referred to as symbols. 

There is a total of 64K bytes of RAM allocated for symbol definitions. To 
determine approximately how many symbols you can define, take the 
average symbol name length, add six and divide into 64K (64 x 1024). 

Symbols are not typed within the Emulator, thus all symbols are global. 
This implies that a symbol and a section may not be defined using the same 
name, a symbol name may only be defined once, and section range values 
may not overlap. 

Symbols may be redefined by assigning a new value to the symbol name. If 
you want to reassign a symbol name to a section value, or if you want to 
change the range value of a section, you need to delete the symbol or 
section name before assigning the new value. 

Most compilers and assemblers create symbol tables from the symbols 
defined in your program. These symbols can be easily downloaded if you 
have a linker and converter that can create Extended Tekhex serial data 
records. See the SET command (page 5-3) for the serial data format 
variable. If you are going to download sections that have already been 
defined (perhaps from a previous download of the same file), purge all 
symbols or delete the section definitions from memory before 
downloading. If you do not, an error occurs when you attempt to redefine 
the value of a section and the download will abort. 

Symbols may be used as parameters to any ESL commands. The only 
limitation on symbols is that they cannot be used meaningfully with the 
'colon' operator. The single line assembler accepts symbols as address 
references and data values. 

Memory and Trace disassembly display symbol names in place of absolute 
values for address fields. The following examples illustrate the difference 
when the same program is disassembled with and without symbol 
definitions. 
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First, the symbols are defined. 

>SYM 
$00000166 LOOP 
$00003000 I/O-POrt_O 

>SEC 
$00000166 TO $0000016C DEMON.MODULE 

> 

The following example shows memory disassembly with symbol 
definitions. 

SEQ# ADDR OPCODE 

SEC: DEMON.MODULE 
0009+LOOP 
0009+000000 31C23000 
0008+000004 0081 
0007+000006 64000004 
0006 000172 0885 
0005 000174 64FO 
SEC: DEMON.MODULE 
0004+LOOP 
0004+000000 31C23000 
0003+000004 0081 
0002+000006 64000004 
0001 000172 0885 
0000 000174 64FO 

OPERAND 
MNEMONIC FIELDS 

BUS CYCLE 
DATA 

MOVE.W D2,1/0_PORT_0 003000<8787 
ADD.L 01,00 
BCC.L $000172 
ADD.L 05,04 
BCC.S $LooP 

MOVE.W D2,1/0_PORT_0 003000<8787 
ADD.L 01,00 
BCC.L $000172 
ADD.L 05,04 
BCC.S $Loop 

5-127 



DISPLAY SYMBOLS 

Command 

SYM 

SYM <value> 

'<symbol> 

Examples 

>Isym = 1000 
>Istart = 8000 
>Iend = Istart +37E 
>SYM 

$00001000 sym 
$00008000 start 
$0000837E end 
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Result 

Display all defined symbols. 

Display all symbols assigned the 
specified value. 

Display the value of the 
specified symbol. 



Command 

SEC 

SEC <value> 

'<section> 

Examples 

>Isec = 1000 LEN 1F 
>'init_mod = Istart TO lend 
>Iram =$0100 TO $OFFF 
>SEC 

$00001000 TO $0000101F sec 
$00008000 TO $0000837E init_mod 
$00000100 TO $OOOOOFFF RAM 

DISPLAY SECTION 

Result 

Display all currently defined 
sections and their values. 

Display the section assigned the 
specified value. 

Display the value of the 
specified section. 
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SYMBOL DEFINITION 

Command 

'<symbol> = <value> 

Comments 

Result 

Assign the <value> to the 
specified symbol. 

A space indicates the end of the symbol name. Symbol names can be up to 
64 characters long, but only 16 character names can be uploaded and 
downloaded, 

<symbol> 

<value> 

Any combination of ASCII characters with decimal 
values in the range 33-126. This range includes all 
of the printable ASCII characters. 

A 32 bit integer value or a range. 

Be sure to end a symbol name with a space when assigning a value. If a 
space is not entered as the last character of a symbol name, the characters 
that follow will be recognized as a continuation of the symbol. 

Once you type the single quote, the Emulator will display what you type in 
lower case letters unless you explicitly type upper case letters (using the 
shift key). After a space is typed (ending the symbol name) display will 
revert back to all upper case letters. 

If a symbol name is assigned a value that is a range, it is assumed that you 
are defining a section, Section range values cannot overlap. 
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SYMBOL DEFINITION (cont.) 

Examples 

"testing" is recognized as the symbol. 

>'testing =GRO 

"testing=GRO" is recognized as the symbol name. The name will probably 
not be found and you will get an error message. 

>'testing=GRO 
? 

>? 

ERROR #77 
UNDEFINED SYMBOL OR CHARACTER DETECTED 

>'section_X =1000 TO 1FFF 
>'main_loop =Iprog_start TO 'RAM_START - 1 
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DELETE A SYMBOL OR SECTION 

Command 

DEL '<symbol> 

DEL '<section> 

Examples 

>SYM 
$00001000 Sym 
$00008000 start 

>OEL 'Symi SYM 
$00008000 start 

> 
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Result 

Delete the specified symbol. 

Delete the specified section. 



DELETE ALL SYMBOLS AND SECTIONS 

Command 

PUR 

Comments 

Result 

Purge all symbols and section 
references. 

Be sure to purge before downloading symbols that may already be defined. 
If you don't, an error occurs and the download will be aborted. 

>SYM 
$00001000 sym 
$00008000 start 
$0000837E end 

>SEC 
$00001000 TO $0000101F sec 
$00008000 TO $0000837E init_mod 
$00000000 TO $OOOOFFFF RAM 

>PUR;SYM;SEC 
> 

(continued) 
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Miscellaneous Commands 
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DISPLAY THE SOFTWARE REVISION DATES 

Command 

REV 

Comments 

Result 

Display the software reVISIon 
dates for ESL and the firmware. 

This command is valid only in pause mode. 

If you call AMC Customer Service, they will ask you what software 
revisions are in your machine. This command gives you this information. 

Examples 

>REV 
WED AUG 6 08:50:26 PDT 1986 - ESL 2.2 
WED AUG 6 16:50:26 PDT 1986 - EMU 3.12 

> 
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DISPLAY A BLANK LINE 

Command Result 

RET Executes a IRETURNI, linefeed. 

Comments 

This command is used to improve readibility when displaying multiple 
lines of data. 

Examples 

Display two blocks of data, separating them with a blank line. 

>DB 0 LEN 20iRETiDB 100 LEN 20 
00000000 00 00 9F FE 00 00 01 00 - 00 00 01 AC 00 00 01 B2 .•...........• 
00000010 00 00 01 B8 00 00 01 BE - 00 00 01 C4 00 00 01 CA ••.•..•••••••• 

00000100 30 3C 01 00 13 FC 00 FF - 00 00 AO 01 13 FC 00 FE 0< .•....•..... 
00000110 00 00 AO 01 13 FC 00 FC - 00 00 AO 01 13 FC 00 F8 .•...•..•...•• 
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Section 6 

TARGET COMMANDS 

Introduction 

The term "run mode" is used to indicate that emulation has begun, that is, 
the microprocessor in the pod is running a program in the target. 
Generally, "target" refers to the hardware and software that you are 
debugging. If there is no target hardware available, the target may be just 
a program, downloaded into overlay memory. The microprocessor in the 
Emulator's pod replaces the microprocessor in the target. This provides 
the Emulator control of the processor, which in turn provides you with the 
powerful Event Monitor System and the ability to see what is happening 
within the target system. 

The processor in the pod exercises the target in real time. All processor 
functions are available and valid during emulation. 
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Emulation 

STARTING EMULATION 

Entry into emulation or run mode is accomplished by executing any of 
four run commands. Two of the run commands load the reset vectors 
before entering run mode, and two of them enable the breakpoints in the 
Event Monitor. Event system breakpoints may be enabled or disabled 
during run mode. Even if breakpoints are disabled, all other Event 
Monitor System functions are active. 

The reset vectors cannot be loaded during run mode. The following table 
provides a quick reference to the run commands. 

Load Break-
Run Reset points Val id in 
COlTlTland Vectors enabled Run mode 
................................................................................. -
RUN NO NO YES 
RNV YES NO NO 
RBK NO YES YES 
RBV YES YES NO 

Many Emulator commands are valid during run mode. If you are unsure 
whether a command may be entered during run mode, just enter it. An 
error message is displayed if it is not valid. Some commands need to 
communicate with the pod processor, and many of these commands can not 
be entered during run mode, because they require halting of emulation in 
order to complete the command. 
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The following commands may be entered in fun mode, but do halt 
emulation briefly in order to read or write data to the target system or 
overlay memory. 

M . Memory Mode 
@ - Indirection Operator 
DB - Display Block of Memory 
ASM - In-Line Assembler 
DIS - Memory Disassembler 
NXT - Memory Mode 
LST - Memory Mode 

If there are target hardware problems, it may not be possible to enter run 
mode. In these cases, error messages are displayed describing the problem. 
If the error conditions are not cleared, a reset is required to bring the 
system back into command entry mode. 

HALTING EMULATION 

Emulation can be halted in one of four ways: 

1. Enter the stop emulation command, STP. When this 
command is entered during run mode, emulation is 
stopped and the values of the microprocessor registers are 
loaded into Emulator memory. The current PC and event 
monitor group number are displayed. 

2. The event monitor system can stop emulation if you have 
set up breakpoints and the breakpoints are enabled. 
When a breakpoint condition occurs, emulation is halted, 
the microprocessor registers are uploaded, and the PC and 
event monitor group number are displayed. 

3. You can reset the pod or Emulator. This is done by 
entering a reset command, RST, or the system reset 
character defined in the SET menu. 
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4. Emulation breaks automatically if an access or write 
violation occurs in the target system. An error message 
indicates the condition that caused the error. 

USING REGISTERS IN RUN MODE 

Setting and displaying the microprocessor registers during run mode can 
lead to unexpected results because the Emulator keeps a RAM image of the 
microprocessor registers. This image is downloaded to the processor 
whenever run mode is entered. The image is uploaded from the processor 
when emulation is stopped by the STP command or the Event Monitor 
System. 

Because of this, modifying these registers during run mode simply alters 
the Emulator's image of the registers. The Emulator does not download 
the new values of the registers to the microprocessor. When emulation is 
broken, the current values of the microprocessor registers are uploaded, 
and the RAM image is overwritten. Thus, you cannot dynamically change 
the value of the microprocessor registers while emulating, and a display 
register command entered after emulation has begun will show you the 
register values upon entry to emulation, not the values the registers 
currently contain. 
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Command 

RBK 

RBV 

RUN TARGET PROGRAM 

Result 

Begins executing the target 
program at the current PC 
memory location. If the run 
with breakpoints is executed 
while already in run mode (after 
a RUN command is entered), 
this will enable breakpoints 
without stopping emulation. 

(68000/08/10) The Emulator 
loads the SSP and PC registers 
with the values located in 
supervisor program space 
addresses $0 and $4 
respectively, initializes the SR 
register to $2700, and starts 
emulation with breakpoints 
enabled. 

(68020) The Emulator loads the 
ISP and PC registers with the 
values located in supervisor 
program space addresses $0 and 
$4 respectively, initializes the 
SR register to $2700, and starts 
emulation with breakpoints 
enabled. 

( continued) 
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RUN TARGET PROGRAM (cont.) 

RUN 

RNV 

Comments 

Begins executing the target 
program at the current PC 
memory location. 

(68000/08/10) The Emulator 
loads the SSP and PC registers 
with the values located in 
supervisor program space 
addresses $0 and $4 
respectively, initializes the SR 
register to $2700, and starts 
emulation. 

(68020) The Emulator loads the 
ISP and PC registers with the 
values located in supervisor 
program space addresses $0 and 
$4 respectively, initializes the 
SR register to $2700, and starts 
emulation. 

RNV and RBV are valid only in pause mode. 

All defined events are active while RBK and RBV are executing. 

Entering RNV is identical to entering LDV;RUN and entering RBV is the 
same as entering LDV;RBK. 

Examples 

In the following example the Emulator begins running the program at the 
current PC register address and breaks (halts emulation) when AC 1 is 
encountered. 
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>AC1 = <address>; WHEN AC1 THEN BRK 
>RBK 

RUN TARGET PROGRAM (cont.) 

In the example below the Emulator begins running the program at the 
current PC register addresses, waits for the breakpoint, then disassembles 
one page. 

>AC1 = <address>;WHEN AC1 THEN BRK 
>RBK;WAIT ;DTB 

6-7 



STOP AND STEP TARGET SYSTEM 

R>STP 

>STP 

Examples 

>STP;DR 
>STP;DT 

Command 

>STP;DIS PC LEN 4 
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Result 

Stop emulation and return to 
pause mode. 

The screen displays the current 
PC address, the Event Monitor 
System group number, and 
prompt for further instruction. 

From pause mode, the STP 
command executes one 
instruction. To receive visual 
feedback, combine this 
command with a display 
command such as STP;DT. 



Command 

LDV 

LDV;RUN 

LDV;RBK 

LOAD RESET VECTORS 

Result 

The Emulator loads SSP and PC 
registers with values located in 
supervisor program space 
addresses $0 and $4 respectively 
and initializes the status register 
(SR) to $2700. 

The Emulator loads SSP and PC 
registers with values located in 
supervisor program space 
addresses $0 and $4 
respectively, initializes the 
status register (SR) to $2700, 
and starts em ula tion wi th 
breakpoints enabled. 

NOTE: See the RNV command 
for auto entry of this function. 

The Emulator loads SSP and PC 
registers with values located in 
supervisor program space 
addresses $0 and $4 
respectively, initializes the 
status register (SR) to $2700, 
and starts emulation with 
breakpoints enabled. 
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LOAD RESET VECTORS (cont.) 

Comments 

This command valid in pause mode only. 

RNV and RBV also load the reset vectors, then enter run mode. 

To verify that the reset vectors are loaded, execute the DR command or 
individually display the PC and SSP (ISP for 68020) registers. 

Refer also to Registers (page 5-68), and the DR command (page 5-76). 

Examples 

Display the registers, then load the reset vectors, clear the address and data 
registers, and verify the changes by redisplaying the register set. 

>OR;LOV;CLR;OR 
·0· ·1· -2- -3' -4- -5- -6- -7-

o = 50480000 01030000 78787878 00000000 17000000 01000000 00000000 00000000 
A = 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

SR = .S17 SFC = 0 MSP = 00000000 
CCR = ..... CAAR = 00000000 DFC = 0 ISP = 00009FFE 
PC = 00000190 CACR = 00000000 VBR = 00000000 USP = 00000000 

-0- -1- -2- '3- '4- -5' -6- -7· 
D = 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
A = 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

> 
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SR = .S17 
CCR = CAAR = 00000000 
PC = 00000100 CACR = 00000000 

SFC = 0 
DFC = 0 
VBR = 00000000 

MSP = 00000000 
ISP = 00009FFE 
USP = 00000000 



DELAY EXECUTION UNTIL EMULATION BREAK 

Command 

WAI 

Comments 

Result 

Delay executing the specified 
command until emulation is 
broken. 

Usually this command is used to delay executing a display command until 
an Event Monitor System breakpoint is reached. 

An event may never occur to bring the Emulator out of run mode. When 
this happens, use the reset character to reset the system. 

After a reset, the delayed command is lost from the input buffer. 

Examples 

The Emulator disassembles a page of trace after a breakpoint is reached. 
Entering RBK;DTB without the WAI command, results in an error. The 
error message COMMAND INVALID DURING EMULATION is 
displayed. 

RBK;WAI;DTB 

(continued) 
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DELAY EXECUTION UNTIL EMULATION BREAK (cont.) 

The Emulator runs until an access violation or a write violation is 
encountered, then displays a message pointed at by the A4 register. 

RUN;WAI ;DIA A4 
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Command 

CYC 

Comments 

CYCLE (68010) 

Result 

Causes target system to execute 
a single bus cycle. 

\Vhen executing the CYC command a bus error is initialized automatically. 
Refer to page 5-72 for a listing of the bus errors. This forced bus error 
will make available the stack register information that simulates bus cycles. 

eyC does not actually execute the target program the way a STP command 
does. The individual cycles are simulated by performing peeks/pokes to 
the target system. The Emulator does enter RUN while executing the bus 
cycles. Trace memory does not keep a record of transactions to and from 
the target systems. 

This command is only operable on the 68010 microprocessors. 
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RESET 

RST 

Comments 

Command Result 

The microprocessor reset pin is 
asserted for 512 clock cycles. 

The RST command is not valid during emulation. 

The reset pin on the microprocessor is asserted and affects any hardware 
interfaced to it. 
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Memory Commands 

Memory commands allow you to modify and display memory in a number 
of different ways. "Memory" refers to memory in your target system or 
the Emulator's overlay memory. If the overlay memory is mapped 
(mapped memory will have the RW, RO or ILG attributes assigned to it), 
read and write accesses are directed to it. Mapped memory is modified by 
a memory command even if it is mapped as read only. If memory is 
unmapped, (memory with the TGT attribute assigned to it), memory 
command accesses are directed to the target system memory. Mapped and 
unmapped memory may be interleaved in any way you desire. See the 
Overlay Memory section (page 5-53) for details. 

The default data length affects most memory commands. There are three 
data lengths to choose from: byte mode, (BYM), word mode (WDM), and 
long word mode (L WM). Commands that accept data parameters truncate 
the data entered to the current default data length. If you enter 
IFIN 0 LEN 20,23F61 and the default data length is byte mode, the FIN 
command truncates the data field to [§] and searchs the range for that byte. 
Commands that display data use the current data length. 

Some memory commands may be executed during run mode. These 
commands halt emulation for a brief time in order to read from or write to 
memory. If memory commands are executed while in the run mode, 
remember that you are not emulating in real-time. 

(continued) 
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The following table shows the commands that can be entered in run mode 
and the commands that are affected by the default data length. 
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Conmand 

DB 
FIN 
FIL 
BMO 
VBL 
LOV 
VFO 
ASM 
DIS 
M 
@ 

Legal in 
Run Mode? 

YES 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
YES 

Uses Default 
Data Length? 

YES 
YES 
YES 
NO 
NO 
NO 
NO 
N/A 
N/A 
YES 
YES 

.......................................................................................... 



Command 

DB <address range> 

DB 

DB <address> 

Comments 

DISPLAY MEMORY BLOCK 

Result 

Reads and displays the specified 
address range. 

Reads and displays one page of 
memory, starting at the last 
address displayed by any 
previous DB command. On 
power-up, this command 
displays a page of memory from 
address zero. 

Reads and displays one page of 
memory, starting at the 
specified address. 

The page length is defined by a parameter in the SET menu. When 
displaying a block of data in byte mode, the ASCII representation of each 
byte is also displayed. 

The DB command provides an easy way to page through memory. Enter 
the DB <address> command to start reading memory at the desired 
address. Follow the display of this page of data with the DB command, 
and type a slash [Z] (page 5-125). This repeats the DB command to 
increment the address and scroll through memory. 

( continued) 

6-17 



DISPLAY MEMORY BLOCK (cont.) 

If the display is longer than one page, the XON/XOFF characters can be 
used to start and stop scrolling (page 5-3). 

This command affects real time operation when entered in run mode (see 
page 6-15). 

Examples 

Displays $20 words pointed to by DO. 

>WOM; OB 00 LEN 40 

Displays a page of values pointed at by the value on top of the user stack 
(see page 4-13 for information on [@] operator). 

>OB @uSP 

Display block in byte mode, word mode, and long word mode. 

>BYM 
>OB 0 LEN 20 
000000 80 48 45 4e 4e 4F 80 80 - 2F OF F1 F9 5E 2F F6 FO .HELLO •. I ... ~/ .. 
000010 OF 03 FO 40 OF oe FO 40 - 07 06 FO 90 OF oe 08 00 .•. @ ... @ ....... . 

>WOM 
>OB 0 LEN 30 
000000 4880 4e45 4F4e 8080 - OF2F F9F1 2F5E FOF6 
000010 030F 40FO OeOF 40FO - 0607 90FO oeOF 0008 
000020 OFFF F9FF 1FFF 7FFF - 3FFF BOFF 1FFF FFFF 

>LWM 
>OB 0 LEN 30 
000000 48804e45 454e8080 OF2FF9F1 2F5EROF6 
000010 030F40FO oeOF40FO 060790FO oeOFoo08 
000020 OFFFF9FF IFFF7FFF 3FFFBOFF IFFFFFFF 
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Command 

FIN l.B .W .L] <range>, <data> 

Comments 

FIND MEMORY PATTERN 

Result 

Search <range> for the data 
pattern. All occurrences of the 
pattern are displayed: 

$<address>=$<data> 
> 

If the pattern is not found 
within the range: 

NOT FOUND 
> 

This command is valid in pause mode only. 

Data may be either an integer or don't care value. Find uses the default 
data length, regardless of the length of the <data>. 

(continued) 
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FIND MEMORY PATTERN (cont.) 

Examples 

To find a bit pattern using don't cares use either of the following forms: 

>FIN 1000 TO 2FFF, 60XX 

or 

>FIN 2000 LEN 2000,6000 DC OFF 

Find the initialization data in the start module section. 

Find any NOPs in the range. 

>FIN.W 100 TO 1000,4E71 
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FILL OPERATOR 

Command Result 

FIL[.B .w .L]<range>,<constant> Fills <range> with the 
<constant> data pattern. 

Comments 

This command is valid in pause mode only. 

<constant> must be an integer. 

The fill command uses the default data length, regardless of the length of 
<constant>. 

The fill command can be verified using the VBL (verify block) command 
(page 6-22). 

Examples 

Fill RAM with zero to initialize data space. 

>FIL 2000 LEN 50,0 

Fill RAM section with initialization data. 

>FIL RAM, 'init data 
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VERIFY BLOCK DATA 

Command 

VBL <address range>, <data> 

Comments 

Result 

Verifies that <address range> 
contains the specified data. 

If there are differences: 

$<address> = $XX NOT $YY 

<address> is the address where 
the misverify occurred. "XX" 
is the actual data at the location. 
"yy" is the data specified in 
the command statement. 

This command is valid only in pause mode. 

The VBL command uses the default data length, regardless of the length of 
<data>. 

Refer also to the MMS command (page 5-81), and the BMO command 
(page 6-24). 
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Examples 

Verify that a range contains $3F. 

>VBL 0 TO 2000,3F 
$00000004 . $00, NOT $3F 
$00000126 - $76, NOT $3F 

> 

VERIFY BLOCK DATA (cont.) 
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BLOCK MOVE 

Command 

BMO<range>,< address> 

BMO<range>,<space>,<address> 

BMO<range>,<address>,<space> 

BMO<range>,< space>, 
<address>,<space> 
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Result 

Moves <range> to the new 
<address>. The current value 
of MMS specifies the relocation 
register used during the 
transfer. 

Moves <range> to the new 
<address>. The <space> 
argument specifies the memory 
mode status to use during the 
transfer. 

Moves <range> to the new 
<address>. The range is read 
from the space specified in the 
MMS register. The block is 
written to <space>. 

Moves <range> to the new 
<address>. The range is read 
from <space> specified in the 
argument following the range. 
The block is written to <space> 
specified in the argument 
following the address. 



BLOCK rv'lOVE (e0l1t.) 

Comments 

This command valid in pause mode only. 

The following rules of thumb may make the numerous forms of this 
command less confusing. If there is no space specified for the source 
argument, MMS is always used (page 5-81). If no space is specified for the 
destination address, MMD is always used. 

A non -overlapping block move can be verified using the VBL command. 

Examples 

Move a range to a new location in supervisor data space. 

>MMS=SD 
>BMO 100 TO 500, 1000 

or 

>BMO 100 to 500, SD, 1000 

To move data from range 10 to 20 in supervisor program space to a starting 
address of 30 in supervisor program space: 

MMS = SP 
MMD = SP 
BMO 10 TO 20, 30 

To move data from the range 100 to 200 in supervisor program space to a 
starting address 300 in user data space: 

MMS = SP 
MMD = UD 
BMO 100 TO 200, 300 

(continued) 



BLOCK MOVE (cont.) 

The following example moves data without setting the MMS and MMD 
registers. To move data from range 400 to 500 in supervisor data space to a 
starting address of 600 in user data space regardless of what MMS and 
MMD are set to: 

BMO 400 TO 500, SO, 600, UO 
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Command 

VBM<range>,< address> 

VBM <range>,< space>,< address> 

VBM<range>,<address>,<space> 

VBM<range>,<space>, 
<address>,<space> 

VERIFY BLOCK MOVE 

Result 

Verifies move of <range> to the 
new <address>. The current 
value of MMS specifies the 
relocation register used during 
the transfer. 

Verifies move of <range> to the 
new <address>. The <space> 
argument specifies the memory 
mode status used during the 
transfer. 

Verifies move of <range> to the 
new <address>. The range is 
read from the space specified in 
the MMS register. The block 
was written to <space>. 

Verifies move of <range> to the 
new <address>. The range is 
read from <space> specified in 
the argument following the 
range. The block was written to 
< space> specified in the 
argument following the address. 

(continued) 
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VERIFY BLOCK MOVE (cont.) 

Comments 

This command is valid only in pause mode. 

Verifies that a non -overlapping block move was successful. 

Examples 

To verify data from range 400 to 500 in supervisor data space with a range 
starting address of 600 in user data space regardless of what MMS and 
MMD are set to: 

VBM 400 TO 500, SO, 600, UO 
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Command 

LOV <range> 

Comments 

LOAD OVERLAY MEMORY 

Result 

Moves data from the target 
system memory to the Emulator 
overlay memory in the specified 
address range. 

This command is valid only in pause mode. 

Refer to the VFO command, page 5-66, to verify the load overlay 
command. 

To load overlay memory from the target memory, a target system must be 
connected to the ES1800 Emulator and overlay memory installed and 
mapped. 

To load a target memory range into the overlay memory at a different 
address, use the LOV command, then do a block move of the range. 

Refer also to the Overlay Memory section, page 5-53. 

Examples 

To load overlay memory from Target memory $80000 to $87FFF: 

>LOV 80000 LEN 8000 
>LOV IBOOT RANGE 
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VERIFY OVERLAY MEMORY 

Command 

VFO <range> 

Comments 

Result 

Compares <range> in target 
memory to the same range in the 
overlay memory. 

If there are any differences, the 
address and data difference is 
displayed: 

<address> = xx NOT YY 

"XX" is the data present in 
overlay memory. "YY" is the 
data at that location in the target 
system memory. 

This command is valid only in pause mode. 

Refer also to the Overlay Memory section, page 5-53. 
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VERIFY OVERLAY MEMORY (cont.) 

Examples 

To verify the two overlay loads in the LOV command section: 

>VFO 80000 LEN 8000 
>VFO IBOOT RANGE 

( continued) 
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ES 1800 Emulator Reference Manual for 68000 Series Microprocessors 

Line Assembler 

The Motorola 68000 series line assembler allows you to enter and assemble 
Motorola 68000 series mnemonic instructions into target memory. All 
standard Motorola 68000 mnemonics listed in the 16 Bit Microprocessor 
Users Manual or MC68020 32 Bit Microprocessors Users Manual are 
supported. In addition to these instructions many assembler directives are 
supported. 

Parameters: 

6-32 

• Not all arithmetic operators are available for assembly. 
The following arithmetic operators are allowed in an 
assembler expression: (~). Only 16-bit arithmetic is 
performed. For proper usage refer to the section on 
expressions. 

• Parentheses are allowed in group algebraic expressions. 

• Double quotes (tJ) or a slash sign ([ZD is used to delineate 
ASCII strings. If you enclose the string in double quotes, 
you may not use double quotes in the string, but any 
number of slashes may be used. 

If you enclose the string in slashes, you may not use slashes 
within the string, but any number of double quotes may be 
used. 

• Capital letters is the default for ASCII text. The use of 
l<backspace>1 will allow entry of lower case letters within a 
text string until you enter a l<space>l. 

• The two number bases are hexadecimal and decimal. 
Decimal is the default. You do not need to enter a @J sign to 
denote decimal numbers. Numbers beginning with $ are 
hexadecimal. All other numbers are decimal. 

• When referencing memory, you must use a leading zero 
with the program counter relative. 

• The pound sign @J denotes an immediate addressing mode. 



Section 6: Target Commands 

Examples 

o (PC,D3) -PCR with index and displacement. 
o (A4,D3) -address register indirect with index and displacement. 
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LINE ASSEMBLER 

Command 

ASM 

ASM <arg> 

END 

X 
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>ASM 

Result 

Assembly begins at the last 
address displayed during a 
previous assembly session. At 
power-up the start address will 
be O. 

**** 680XX LINE ASSEMBLER **** 
000000 >X 

> 

>ASM <address> 

Assem bly begins at the 
specified address. 

**** 680XX LINE ASSEMBLER **** 
000000 >END 

> 

000000 >X 
**** END OF LINE ASSEMBLY **** 

> 

Exit line assembly. 



LINE ASSEMBLER (cont.) 

Comments 

All 680XX instructions can be entered from the line assembly mode. The 
instructions will be converted to machine code and loaded into memory at 
the address specified in the prompt. 

The following pages describe the supported assembler directives. 
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ASSEMBLER DIRECTIVES 

Command 

ORG 

END or X 

DC 

EQU 
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Result 

Sets program assembly origin: 

35F300 > ORG $4000 
004000> 

Exits from line assembler to the 
command level: 

58FD >X 
****END OF LINE ASSEMBLY**** 

> 

Defines constant byte, word, 
long word, or text string. 

002400 > DC.W#$8034,256, 1024 
002400 8034 0100 0400 

Defines/redefines local symbol 
(LO-L9): 



SET 

LO,Ll ... L9 

'symbol 

ASSEl\fBLER DIRECTIVES (cont.) 

6590 >L3 EQU $7A44 
6590 > 

or if symbolic debug hardware 
is installed: 

6590 > 'Unit EQU OFDEO 
6590 > 

Defines/redefines symbol value 
(only valid with local label LOX 
L9X unless symbolic debug is 
installed). 

Prints value of local symbol: 

756A >L3 
756A >L3 EQU 7A44h 
756A > 

Prints value of symbol. This is 
only valid if symbolic debug 
hardware is installed: 

756A >'Unit 
756A >'Unit EQU FDEOH 
756A > 

(continued) 
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ASSEMBLER DIRECTIVES (cont.) 

!RETURN! 

* 
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Disassembles one instruction at 
the current address: 

000100> 
000100 7A75 MOVEQ.L #$75,D5 

Current line assembly address. 

000130 > BRA.S * 



Command 

DIS <range> 

DIS <address> 

DIS 

Comments 

MEMORY DISASSEMBLER 

Result 

Disassembles and displays the 
data in the specified range. 

Disassembles one page of 
memory beginning at a 
specified address. 

Disassembles and displayss a 
page of memory beginning at 
the last address display during 
previous DIS command. At 
power-up this value is O. 

You should be familiar with Motorola 68000 assembly language 
programming and have the 16 Bit Microprocessor Users Manual or the 
MC68020 32 bit Microprocessor Users Manual by Motorola. 

The information presented here is an overview and should be used in 
conjunction with Motorola documentation. 

( continued) 
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MEMORY DISASSEMBLER (cont.) 

A disassembly command with an integer argument or no argument enters a 
special disassembly mode. The disassembly can be continued by typing a 
space or IRETURNI. It is exited by typing any other character. 

A page of data is defined by a parameter in the SET menu. 

<space> 

IRETURNI 

any char except <space> or 
IRETURNI 
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Continues disassembling one 
line at a time. 

Continues disassembling one 
page at a time. 

Exits disassembly mode. 



Section 6: Target CommlV1ds 

Memory Mode 

Memory mode allows you to view and modify memory using a simple 
scrolling scheme. Enter memory mode by executing the M command. The 
current address and associated data are displayed. If the first character 
entered on a memory mode command line is a \RETURNI, the next address 
and its data are displayed. If a value is entered before the IRETURNI, that 
value is written to the current address before displaying the next address. 
A list of up to nine values separated by commas may be entered after a 
memory mode prompt. These data are stored to consecutive addresses. 

The scroll direction is determined by two commands, NXT and LST. NXT 
(next) increments the address and LST (last) decrements the address. 
Entering either of these commands during run or pause mode sets the ;:;croll 
direction and enters memory mode. The scroll direction can also be 
changed after you have already entered memory mode by executing the 
appropriate command. The scroll direction can be manually overridden at 
any time by using the period GJ and comma [J keys. A period increments 
the address and a comma decrements it. 

The MMP register (memory mode pointer) is always set to the current 
address being accessed. If memory mode is entered without specifying an 
address, the value in this register specifies the starting address. On power­
up, MMP is set to zero. 
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ENTER MEMORY MODE 

Command 

M l.B.W .L] <address> 

M l.B.W .L] 

x 

Comments 

Result 

Enters memory mode at 
<address>. The address and the 
data at that address are 
displayed preceding the prompt. 

Enters memory mode at the last 
address examined in a previous 
memory mode session. 

The last address is stored in the 
MMP register (memory mode 
pointer). At power-up, this 
value is zero. 

Exits memory mode. 

Affects real-time operation when entered in run mode (see page 6-15). 

Data displayed in memory mode can be in either byte, word, or long word 
lengths. Set byte mode (BYM), word mode (WDM), or long word mode 
(LWM) before entering memory mode. If you are in word mode and enter 
a byte of data, two bytes of data are written: the byte you entered, and a 
zero. If you are in byte mode and enter a word of data, the value is 
truncated, and only a byte is written. 

The MMP register is modified if you scroll to a new address while in 
memory mode. When you exit memory mode, MMP reflects the last 
address examined. 
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ENTER MEMORY MODE (cont.) 

When a JRETURNJ is entered as the first character on a line, the address is 
incremented or decremented and the new address and data are displayed. 
On power-up, the default scroll mode is toward increasing memory 
addresses. To change the scrolling direction use the NXT (forward) and 
LST (backward) commands. These can be entered in memory mode. If 
they are entered in pause mode, the scroll mode is set and memory mode is 
entered at MMP. 

The scroll mode can be overridden by using the period and comma keys. A 
GJ increments the address and a [J decrements the address. 

To modify data at a memory location, enter the data and press JRETURNJ. 

The data are written to the current address and the next address and data 
are displayed. 

Data can be entered quickly using a list. A list can contain up to nine 
values separated by commas. See example below. 

Examples 

Set the MMP and use the NXT command to enter memory mode. Change a 
word of data and verify. 

>WDM; MMP=$FFOOO; NXT 
$OFFOOO $1234 >1122 
$OFF001 $OOFF >, 
$OFFOOO $1122 >X 
> 

( continued) 
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ENTER MEMORY MODE (cont.) 

Assume that address $1000 is the start of a data table and you want to write 
a short program to utilize that data. 

Initialize the data using a list. Then invoke the line assembler using MMP 
as the start address (page 6-34). 

>M 1000 
$001000 $00 >0,1,2,3,4,5,6,7,8 
$001009 $00 >X 
>ASM MMP 

**** 680XX LINE ASSEMBLER **** 

1009 > Enter your program here. 
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Use IXI or IENOI to exit 
the line assembler. 



EXIT MEMORY MODE 

Command Result 

x Exits memory mode. 
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SCROLLING IN MEMORY MODE 

Command 

!RETURN! 

LST 

NXT 

Comments 

Result 

Scrolls through memory 
addresses either one byte (8 bits) 
at a time, one word (16 bits) at a 
time, or one long word (32 bits) 
at a time. See BYT, WRD, 
LWM, page 4-28). 

The !RETURNI key now 
decrements addresses in 
memory mode. 

The !RETURNI key now 
increments (default mode) 
addresses in memory mode. 

Increments the address in 
memory mode. 

Decrements the address in 
memory mode. 

The NXT and LST commands may be entered from either pause, run or 
memory mode. If entered from the run or pause mode the !RETURNI key is 
set to increment or decrement and memory mode is entered at the current 
value of MMP. 

When a comma or period is entered in the memory mode, this temporarily 
overrides the scrolling direction. 
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Command 

MMP 

MMP= <exp> 

Comments 

MEMORY MODE POINTER 

Result 

Displays the current value of 
the memory mode pointer. 

Assigns the value <exp> to the 
memory mode pointer. 

MMP is the last value examined while in memory mode. If you enter 
memory mode without specifing an address, the MMP value is used as the 
entry point. 

The default power-up value of the MMP register is zero. This register 
may be stored in EEPROM. 

The memory mode pointer is modified if you change to a new address after 
entering memory mode. When you exit memory mode, the MMP reflects 
the last address examined. 

As with any register, the MMP can be used as a parameter to another 
command. 

( continued) 
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MEMORY MODE POINTER (cont.) 

Examples 

Set the MMP and verify. 

>MMP=$12330;MMP 
$00012330 

> 
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Section 6: Target Commands 

Diagnostic Functions 

The diagnostic functions (also called special functions, or SFs) are a group 
of utility routines and special tests. They are valuable for locating address, 
data, status or control line problems. There are two categories: RAM tests 
and scope loops. For a complete list see the SF command (page 6-50.) 

RAM TESTS 

These prewritten tests check that RAM is operating properly. They can be 
run on the target or Emulator overlay memory and may be executed in 
either byte or word mode. Byte or word mode must be specified prior to 
initiating the SF test. 

SF I and 3 are modeled after a study by Abraham, Thatte, and Narir 
entitled Efficient Algorithms for Testing Semiconductor Random-Access 
Memories [IEEE Transaction on Computers, vol. c-27, no. 6 June 1978]. 
Refer to this publication for background information on these two 
diagnostics. 

SCOPE LOOPS 

Scope loops are diagnostic routines built into the Emulator firmware for 
use when troubleshooting with an oscilloscope. The uses for these special 
functions range from locating stuck address data, status or control lines, to 
generating signatures using signature analysis equipment. 

The firmware is optimized so that the loops execute at maximum speed. 
This short cycle time allows the hardware engineer to review the timing of 
pertinent signals in the target system without using a storage oscilloscope. 
All of these routines must be terminated by resetting the Emulator. The 
scope loops can be executed in either byte or word mode. 

CUSTOM DIAGNOSTICS 

Special functions 40-49 allow you to execute up to ten user written 
diagnostics. In the event that the above mentioned RAM tests and scope 
loops do not provide the desired test for your equipment, these custom 
diagnostics will allow you to download, debug, and execute diagnostics of 
your own design. You may also read or write to any address or function 
code space in the target system and/or overlay memory with these 
diagnostics. 
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SPECIAL FUNCTIONS LIST 

Command 

SF 

Examples 

>SF 
SF O,<RANGE><CR> 
SF 1,<RANGE><CR> 
SF 2,<RANGE><CR> 
SF 3,<RANGE><CR> 
SCOPE LOOPS: 
SF 10, <ADDRESS>,<PATTERN><CR> 
SF 11, <ADDRESS>,<DATA><CR> 
SF 12, <ADDRESS>,<PAT 1>,<PAT 2><CR> 
SF 13, <ADDRESS>,<PATTERN><CR> 
SF 14, <ADDRESS>,<DATA><CR> 
SF 15, <RANGE><CR> 
SF 16, <ADDRESS><CR> 
SF 17, <CR> 
MISCELLANEOUS: 
SF 20 <CR> 
SF 40-49 <CR> 
CLK <CR> 
CRC <RANGE> <CR> 
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Result 

Displays list of all available 
RAM tests, scope loops and 
miscellaneous tests. 

SIMPLE RAM TEST, SINGLE PASS 
COMPLETE RAM TEST, SINGLE PASS 
SIMPLE RAM TEST, LOOPING 
COMPLETE RAM TEST, LOOPING 

READ CONTINUOUSLY FROM ADDRESS 
WRITE CONTINUOUSLY TO ADDRESS 
WRITE ALTERNATE PATTERNS 
WRITE PATTERN, THEN ROTATE 
WRITE DATA, THEN READ 
READ DATA OVER ENTIRE RANGE 
WRITE INCREMENTING COUNT 
GENERATE RESET PULSES 

CRC CHECK OF EMULATOR FIRMWARE 
RUN USER PROGRAMS INTERNAL SPACE 
DISPLAY TARGET CLOCK FREQUENCY 
CALCULATE CRC OF SPECIFIED RANGE 



Command 

SF 0, <range> 

SIMPLE RAM TEST, SINGLE PASS 

Result 

Writes a test pattern to all 
locations within the specified 
range, then reads each location 
to verify the data. The 
following pattern sequence is 
used: 

Sequence Pattern 
1 0000 0000 
2 0000 0001 
3 0000 0011 
4 0000 0111 
5 0000 1111 
6 0001 1111 
7 0011 1111 
8 0111 1111 
9 1111 1111 

10 1111 1110 
11 1111 1100 
12 1111 1000 
13 1111 0000 
14 1110 0000 
15 1100 0000 
16 1000 0000 

( continued) 



SIMPLE RAM TEST, SINGLE PASS (cont.) 

Comments 

All RAM tests default to WDM. 

This command is valid in pause mode only. 

If a location is read that doesn't match the test pattern, a failure is 
reported. 

The address, correct data, and faulty data are displayed. 

If no failure is detected, the following prompt is displayed: 

COMPLETE 

This is a single pass test. 
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COMPLETE RAM TEST, SINGLE PASS 

Command 

SF 1, <range> 

Comments 

All RAM tests default to WDM. 

Result 

Writes, then reads a test pattern 
to all locations in the specified 
range. Refer to Efficient 
Algorithms for Test Semi­
conductor Random-Access 
Memories mentioned in the 
introduction to Diagnostic 
Functions for the test pattern. 

This command is valid in pause mode only. 

If an error is detected, the associated address, correct data, faulty data, and 
test sequence number are displayed. The sequence number specifies which 
test in the complete list of tests caused the failure. 

This is a single pass test. 

Examples 

MEMORY FAILURE: $00000800=$FFFF, NOT $0000; CODE=$06 

An error is detected. 
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SIMPLE RAM TEST, LOOPING 

Command 

SF 2, <range> 

Comments 

All RAM tests default to WDM. 

Result 

Writes a test pattern to all 
locations in <range>, then reads 
each location to verify the data. 
See SF 0 for test pattern. Each 
time the test is executed, the 
pass count is incremented and 
displayed on the screen. 

This command is valid in pause mode only. 

If no failure is detected, the pass line is the only line displayed. It is 
continually updated, showing the number of times the test has been 
executed. 

SF 2, 0 TO 4 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
PASS COUNT = $XXXX 
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SIMPLE RAM TEST, LOOPING (cont.) 

If a failure is detected, the problem address, correct data, and faulty data 
are displayed on the line after the pass number line and the test continues. 

>SF 2,0 TO 4 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
MEMORY FAILURE: $00000002=$00FE, NOT $OOFF 
PASS # 1 

UNTIL RESET 

You must reset the Emulator to terminate this test. 
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COMPLETE RAM TEST, LOOPING 

Command 

SF 3, <range> 

Comments 

All RAM tests default to WDM. 

Result 

Writes a test pattern to all 
locations within <range>, then 
reads each location to verify the 
data. See SF 1 for test reference 
information. 

This commands is valid in pause mode only. 

During execution, a pass count is maintained and displayed on the screen. 

If no failure is detected, the pass line is the only line. It is continually 
updated, showing the number of times the test has been executed. 

>SF 3, 0 TO 2 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
PASS COUNT = $XXXX 
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COMPLETE RAM TEST, LOOPING (cont.) 

If a failure is detected the associated address, correct data, faulty data, and 
test sequence number are displayed. 

>SF 3, 0 TO 2 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
MEMORY FAILURE: $00000002=$0400, NOT $0000; CODE=$01 
MEMORY FAILURE: $00000000=$0400, NOT $0000; CODE=$03 
PASS #1 
MEMORY FAILURE: $00000002=$0400, NOT $0000; CODE=$01 
MEMORY FAILURE: $00000000=$0400, NOT $0000; CODE=$03 
PASS #2 

UNTIL RESET 

You must reset the Emulator to terminate this test. 
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PEEKS INTO THE TARGET SYSTEM 

Command Result 

SF I.B .W .L] lO<address> Consecutively reads from the 
specified memory address using 
MMS as status space register. 

Comments 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

> SF 10, $FFFF 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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POKES INTO THE TARGET SYSTEM 

Command 

SF[ .B. W.L]11 ,< address> ,< data> 

Comments 

Result 

Consecutively writes the user 
defined data pattern to the 
specified memory address using 
MMS as status space register. 

This command is valid in pause mode only. 

You must reset the Emulator'to terminate this test. 

Examples 

>SF.B 10,$FFFF 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 

The data pattern written to address lOis: 

(BYM) (WDM) 
FF FFFF 
FF FFFF 
FF FFFF 
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WRITE ALTERNATE PATTERNS 

Command 

SF l.B .W .L] 12 <address>, 
< pattern 1>, <pattern 2> 

Comments 

Result 

Consecutively writes the user 
defined data pattern to the 
specified memory address using 
MMS as status space register 
followed by the complement of 
that data pattern to the same 
address. 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

>SF 12 $FFOOOO,$AA,55 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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WRITE AL TERNA TE PATTERNS ( cont.) 

The following data pattern is written to address $FFOOOO. 

AA 
55 
AA 
55 

until reset 
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WRITE PATTERN THEN ROTATE 

Command 

SF l.B .W. L.] 13, <address>, 
<pattern> 

Comments 

Result 

Consecutively writes the data 
pattern to the specified memory 
address using MMS as status 
space register, rotates the 
pattern I bit to the left and 
writes to the same address. 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

>SF 13,1000,05 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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WRITE PATTERN THEN ROTATE (cont.) 

The following data pattern is written to address 10: 

05 
OA 
14 
28 
50 
AO 
41 
82 
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WRITE DATA THEN READ 

Command 

SF[.B. W.L]14,<address>,<data> 

Comments 

Result 

Consecutively writes the 
specified data pattern to the 
specified memory address using 
MMS as status space register, 
then reads from that same 
address. 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

>SF 14, 100,$FFFF 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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READ DATA OVER AN ENTIRE RANGE 

Command 

SF l.B .W .L]15, <range> 

Comments 

Result 

Consecutively reads from the 
specified memory address range 
using MMS as status space 
register. 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

>SF 15, 10 TO 20 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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WRITE INCREMENTING COUNT 

Command 

SF I.B .W .L] 16, <address> 

Comments 

Result 

Consecutively writes a 
constantly incrementing value 
to the specified memory address 
using MMS as status space 
register. 

This command is valid in pause mode only. 

You must reset the Emulator to terminate this test. 

Examples 

>SF 16, 10 $FFFF 
YOU MUST RESET ME TO TERMINATE THIS FUNCTION 
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Command 

SF 17 

Comments 

GENERATE RESET PULSES 

Result 

The Emulator sends continuous 
reset pulses to the target system. 

You must reset the Emulator to terminate this test. ICTRLI [].I is the factory 
default reset. 
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CYCLIC REDUNDANCY CHECK 

Command Result 

SF 20 A eRe is calculated on the 
ESl800 internal PROM that 
contains the Emulator 
firmware. 

Comments 

This commands is valid in pause mode only. 

This is an Emulator self -test. 

If a failure is detected, a eRe error is displayed. 

This is a single pass routine. 

6-68 



CUSTOM DIAGNOSTICS 

Command Result 

SF <40-49> 

SF40 
SF41 
SF42 
SF43 
SF44 
SF45 
SF46 
SF47 
SF48 
SF49 

Comments 

Executes custom diagnostic. 

Execute diagnostic at $7000 
Execute diagnostic at $7004 
Execute diagnostic at $7008 
Execute diagnostic at $700C 
Execute diagnostic at $70 I 0 
Execute diagnostic at $7014 
Execute diagnostic at $7018 
Execute diagnostic at $701C 
Execute diagnostic at $7020 
Execute diagnostic at $7024 

You may determine that the built-in diagnostics and scope loops do not 
provide the proper test for your equipment; for that reason custom 
diagnostics are provided to allow you to download, debug and execute 
diagnostics of your own design. 

Custom diagnostics can access or modify parameters stored in GDO-7 and 
may also read or write to any function code space in the target system 
and/or overlay memory. Special functions 40-49 provide the means of 
executing up to ten custom diagnostics. 

To make a group of diagnostics, you must first create a table containing up 
to ten long-branches that starts at address 7000 Hex. The BRA.L must be 
present or the diagnostic will not be executed. The BRA.L will vector to 

( continued) 
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the start of the user-written routine. (This routine must be located in 
internal RAM, in the range of 7000-78FF (3K) unless a JMP command 
vectors control to overlay memory that is mapped at an address above 
80000 Hex.) To return control to the emulator, the routine will terminate 
with an RTS instruction. 
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PEEKING AND POKING INTO THE TARGET SYSTEM (68010/6&020) 

There are four special function codes reserved for the purpose of accessing 
the target and/or overlay from a custom diagnostic. These special function 
codes can be generated by the use of the MOVES instruction. (Refer to the 
Motorola MC68020 32 Bit Microprocessor Users Manual.) The function 
code seen by the target system is not the function code that the MOVES 
instruction generates. Instead, the target function code is picked up from a 
register in the internal memory space. 

The register containing the substitution function code is six bits wide and 
contains two function code values: 

• The lowest three bits of this register (0-2) are referred to 
asX 

• The upper three bits (3-5) are referred to as Y 

By storing the proper codes in the SFC and DFC registers, it is possible to 
read from one function code space, controlled by X, and write to another 
function code space, controlled by Y. 

Two of the four special function codes are used to access either overlay 
memory exclusively (OVa) or the target exclusively (TGO). The other two 
codes access the target and also overlay memory, when it is mapped. 

The following table lists three columns that show how the three special 
function codes are used. The left column shows the function code that 
originates at the SFC or DFC register inside the CPU; the middle column 
shows which substitution register is used to generate the space code for the 
target system, and to enable overlay memory; the last column indicates the 
two special function codes that are used to enable the target only (TGO) 
and the overlay only (OVa). 

(continued) 
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Use of special function codes: 

Origin 

0 X TGO 
1 X 
3 Y 
4 Y OVO 

Note that before a custom diagnostic can peek or poke to the target, the X 
and Y registers must be initialized. In most cases only the X bits need to be 
initialized since typically one function code space is all that's needed. This 
register is located at address $3F63 in the internal memory space: 

7 
n/c 

6 
n/c 

5 
Y2 

4 
Y1 

3 
YO 

2 
X2 X1 

o 
Xo 

Bits 6 and 7 are not used. Data stored to this register can also be read, so 
read/modify /write instructions like AND and OR will work. 

After the X and Y registers are initialized the SFC and DFC registers can 
be loaded. These registers would typical1y both be 10aded with a $1 to 
cause the X register to be substituted, and to enable both the target system 
and the overlay memory when it is mapped. 
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PEEKING AND POKING INTO THE TARGET SYSTEM (68000/68008) 

Unlike the 68010, the 68000 and 68008 processors do not support the 
MOVES instruction. Consequently, the 68000/08 Emulators access the 
target differently. 

When the 68000/08 Emulator is not in emulation, the function code seen 
by the target is in a register in the internal memory space. 

The register containing the substitution function code is six bits wide and 
contains the following: 

• The lowest three bits (0-2) are referred to as X. 

• Bit 3 is referred to as OVO (overlay only). 

• Bit 4 is referred to as TGO (target only). 

• Bit 5 is not used. 

In order to read and write to different function code spaces, X must 
contain the function code space before accessing the target. 

Normally during a peek or poke, if the space to be accessed is overlaid, the 
target and overlay memory are accessed simultaneously. However, if 
accesses to that space in the target cause a bus error, you may set the OVO 
bit and only the overlay will be accessed. Likewise, to restrict accesses to 
the target only, set the TGO bit. 

To access the target (or overlay memory, if it mapped), the diagnostic 
program must generate a function code 1 (user data) during a target read or 
write. Then the function code in the substitution register (located at $3F63 
in the internal memory space) will be seen by the target. 
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7 
n/e 

6 
n/e 

5 
n/e 

4 
TGO 

3 
ova 

2 
X2 X1 

o 
XO 

Bits 5, 6 and 7 are not used. Data stored to this register can also be read, so 
read/modify /write instructions like AND and OR will work. 
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DOWNLOAD CUSTOM DIAGNOSTICS 

A user written diagnostic assembled on a host system may be downloaded 
to the Emulator internal RAM. 

The diagnostics to be downloaded must be assembled first. 

The introspective mode software switch setting must be enabled (ON 1M ) 
before executing a download sequence. 

After enabling the 1M switch the Emulator is considered a target system 
and the DNL command (page 5-38) may be used in its typical manner for 
downloading to a target system. 

Custom diagnostics will not access your target system when in the 
introspective mode. 

To terminate the download process, set the introspective mode software 
switch to off (OFF 1M). The Emulator is taken out of introspective mode 
and no longer is considered a target system. 

The system reset character (ICTRLI~) will also take the Emulator out of the 
introspective mode. (ICTRLI~) is the system default reset character, and 
SET parameter #2 is the user defined reset character (see page 5-3). 

The emulator has 3K of memory space allocated for custom diagnostics. If 
this is not sufficient then overlay memory may be used for additional 
space. To set up overlay memory for custom diagnostics: 

• Map overlay memory only above $8000. 

• Map into a space that is not already used by the target 
system. This will assure that mapping is not done on top of 
already mapped space. 

• Map as read-only. This will prevent overlay memory from 
being modified by a custom diagnostic. 

• The OVS (page 5-67) must be set to a non-zero value. This 
will cause overlay memory to provide a DTACK (DSACK 
for the 68020) to the microprocessor. 
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PASSING PARAMETERS TO CUSTOM DIAGNOSTICS 

Many times when writing diagnostics it may be necessary to pass 
parameters to those routines. The SF 40-49 commands do not take 
parameters, so you should store the parameters into one of the ~ight 
general range registers (GRO-7) or into one of the eight general data 
registers (GDO-7). Your custom diagnostic may then pick up the data or 
store results at the following locations: 

68000/08/10 

BEGINNING RANGE 

GRO $3100 . $3103 
GR1 $3108 . $3108 
GR2 $3110 . $3113 
GR3 $3118 . $3118 
GR4 $3120 . $3123 
GRS $3128 . $3128 
GR6 $3130 . $3133 
GR7 $3138 . $313B 

68020 ONLY 

GRO $3200 . $3203 
GR1 $3208 . $3208 
GR2 $3210 . $3213 
GR3 $3218 . $3218 
GR4 $3220 . $3223 
GRS $3228 . $3228 
GR6 $3230 . $3233 
GR7 $3238 . $3238 
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ENDING RANGE 

$3104 . $3107 
$310C . $310F 
$3114 . $3117 
$311 C . $311F 
$3124 . $3127 
$312C . $312F 
$3134 . $3137 
$313C . $313F 

$3204 . $3207 
$320C . $320F 
$3214 . $3217 
$321C . $321F 
$3224 . $3227 
$322C . $322F 
$3234 . $3237 
$323C . $323F 



CUSTOM DIAGNOSTICS (cont.) 

68000/08/10 

DATA DON Ii CARE DATA 

GDO $3140 - $3143 $3144 - $3147 
GD1 $3148 - $314B $314C . $314F 
GD2 $3150 - $3153 $3154 - $3157 
GD3 $3158 - $315B $315C . $315F 
GD4 $3160 - $3163 $3164 - $3167 
GD5 $3168 - $316B $316C - $316F 
GD6 $3170 - $3173 $3174 - $3177 
GD7 $3178 - $317B $317C . $317F 

68020 ONLY 

DATA DON'T CARE DATA 

GDO $3240 - $3243 $3244 - $3247 
GD1 $3248 - $324B $324C - $324F 
GD2 $3250 - $3253 $3254 - $3257 
GD3 $3258 - $325B $325C - $325F 
GD4 $3260 - $3263 $3264 - $3267 
GD5 $3268 - $3268 $326C - $326F 
GD6 $3270 - $3273 $3274 - $3277 
G07 $3278 - $327B $327C - $327F 

GR registers are 32 bits wide while ranges are only valid for the 24 bits. A 
custom diagnostic that required a range parameter and a don't care and 
returned a 32-bit data parameter might look like: 

>GR4=$1000 LEN $40;G04=$CXFF;SF $44;GOO 

The range parameter goes into GR4; the Don't Care bit eX) goes into GD4; 
then the user diagnostic is called; and finally, the result is displayed as the 
content of the register GDO. 

( continued) 
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DEBUGGING CUSTOM DIAGNOSTICS 

A custom diagnostic may be set up to be debugged similar to debugging a 
program in target memory space. 

After a custom diagnostic is downloaded to the Emulator internal RAM it 
may be debugged by the following procedures: 

• Enable introspective mode with the 1M software switch, 
page 5-21. 

• Set the SSP register to point to an area of memory that will 
provide a stack. This stack should be the top of the user 
RAM area (7COO hex) in overlay memory that is mapped as 
read/write. 

If a RTS is encountered while single stepping through a routine the PC 
register will be undefined. 
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READ TARGET SYSTEM CLOCK 

Command 

CLK 

Examples 

>CLK 
CLOCK FREQUENCY = #2001 KHZ 

> 

Result 

Reads the target system clock 
and displays the value in KHz, 
accurate to 1-2 KHz. 
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TARGET CYCLIC REDUNDANCY CHECK 

Command 

CRC <range> 

Comments 

Result 

The system calculates a cyclic 
redundancy check on all 
addresses in <range>. 

These commands are valid in pause mode only. 

The CRC command generates a cyclic redundancy check value over a user 
defined address range. Only the byte mode is used for this test. 

CRC calculations can be used to determine if RAM based data is being 
corrupted. Do a CRC over the data base and save the value. Then run your 
program and do the CRC over the range again. If the values do not match, 
data are being corrupted. The Event Monitor System can be setup to catch 
writes to the data base. 

The CRC algorithm is based on the polynomial XI6+XI5+X2+1. 

6-80 



DISPLA V STATUS OF SEVERAL STATUS LINES 

Command Result 

BUS Displays the bus status. 

Comments 

Your console will display bus status: 

HLT Halt 

IPL Interrupt Priority Level 

RST Reset 

vee Power 

BER Bus Error 

Examples 

The system default status is: 

HLT IPL RST vee BER 
o 0 000 

o indicates an inactive condition. 1 indicates an active condition. 0-7 in 
the IPL column represents the interrupt priority level encoded on the IPL 
lines. 
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Section 7 

68000/08/10 EVENT MONITOR SYSTEM 

Overview 
The ES1800 Event Monitor System (EMS) provides extremely flexible 
system and breakpoint control, enabling the user to isolate or break on any 
predefined series of events and then perform various actions. The user 
controls and monitors the target by entering commands that define events 
as logical combinations of address, data, status, count limit, and optional 
logic state probe inputs. When an event is detected, the ES1800 can break 
emulation, trace specific sequences, count events, execute user supplied 
target routines, and trigger a 1TL output. 

The ES1800 Event Monitor System is based on a 16 bit environment. The 
68020 microprocessor consists of a 32 bit architecture. To incorporate the 
68020 into the ES1800 chassis, some enhancements were introduced into 
the emulator's operating system to facilitate selective tracing. 68020 tracing 
requirements are described in section 8. 

NOTE: Use of the Dynamic Trace feature is not possible with the Event 
Monitor System. Refer to the Dynamic Trace Capture Enable command in 
section 5 for more information. 

WHEN;THEN control statements define events and their corresponding 
actions. There can be several actions for any event. The system only 
recognizes the first three letters of any word in a control statement (e.g., 
WHEN = WHE; THEN = THE). There can be many control statements in 
effect at any time. The Event Monitor System can also switch groups to 
allow for sequencing events. There are four event groups available and the 
control statements and comparator values for any group are independent 
of those in other groups. 
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Event Monitor System control statements can be entered while in run 
mode. The event comparator values can also be modified during run 
mode. However, these new statements and values will not go into effect 
until you stop and restart run mode. 

The ESl800 Event Monitor System monitors target information at the bus 
cycle level; i.e., every read or write cycle that the microprocessor executes. 
The EMS system detects every signal that can affect the target system. It 
can also monitor inputs from the logic state analyzer probe. 

The Event Monitor System essentially takes a picture of the Motorola 
680XX microprocessor's signals at the end of every bus cycle (refer to 
Motorola manual, 16 Bit Microprocessor Users Manual). The information 
that is recorded into trace memory is the same information that the EMS is 
monitoring. 

The Event Monitor System will only break on the address information that 
was traced. The breakpoint comparators only look at the addresses output 
by the microprocessor. 

The basic Event Monitoring System control statement is of the form: 

[Group] WHE[N] <event> THE[N] <action> 

Notice that the ESL command processor needs only the first three letters of 
the symbol. 

COMPARATOR REGISTERS 

An event is based on the value of a comparator register or a combination of 
comparator registers. Comparators can be combined with AND, OR, or 
NOT operators. The action that follows an event may be a single command 
or multiple commands separated by commas. 

There are eight comparator registers for each of the four event groups. 
These event registers are listed in the table on the following page. The 
address comparators are used to detect discrete addresses or addresses 
inside or outside a specified range. The data comparators can detect 
specific data patterns and can ignore specified bit positions. The status 
comparators monitor all of the status signals from the microprocessor as 
well as some generated by the ES1800. The status comparators can also 
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ignore bit positions. The count limit register can be used to detect when an 
event has occurred more than a specified number of times. The logic state 
analyzer register can detect bit patterns in the inputs from the logic state 
probe. 

The following table describes the available event comparator registers. 

Register Size Name by Group 
Description Type (bi ts) 2 3 4 

Address 1 Range, Integer 24 AC1 or AC1. 1 AC1.2 AC1.3 AC1.4 
Address 2 Range, Integer 24 AC2 or AC2.1 AC2.2 AC2.3 AC2.4 

Data 1 Donlt Care, Integer 16 DC1 or DC1. 1 DC1.2 DC1.3 DC1.4 
Data 2 Donlt Care, Integer 16 DC2 or DC2.1 DC2.2 DC2.3 DC2.4 

Status Donlt Care, Integer 16 S1 or S1.1 S1.2 S1.3 S1.4 
Status 2 Donlt Care, Integer 16 S2 or S2.1 S2.2 S2.3 S2.4 

LSA Donlt Care, Integer 16 LSA or LSA.1 LSA.2 LSA.3 LSA.4 

Count Integer 16 CL or CL.1 CL.2 CL.3 CL.4 

ADDRESS COMPARATORS 

Address comparators may be assigned integer values or range values. 
Ranges may be either internal (IRA) or external (XRA). If a range is 
specified without IRA or XRA operators, the default range type will be 
IRA. The following are examples of valid address comparator 
assignments. 
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>AC1=2000 
>AC2=1000 LEN 20 
>AC2.2=XRA 1100 TO 1250 
>AC1.4 = IRA $FF006 LEN $FF 
>AC1.1 = A1 
>AC2= I Symbol 
>AC1 =PC + 200 
>AC1.2 = !AC1.4 

DATAANDLSACOMPARATORS 

The data comparators monitor the data bus for specified patterns. The 
LSA comparators monitor the input pulses from the logic state probe. 

Data and LSA comparators may be assigned integer values or don't care 
values. Don't care values may be assigned in two ways. The first is to 
specify the value followed by the don't care mask; the second is to specify 
the value using [8] in the don't care positions. The following are examples 
of valid data and LSA comparator assignments. 

>DC1=237F 
>LSA=5300 DC $FF 
>LSA.3 = 53XX 
>LSA = %110101 DC $FFOO 
>DC2.2 = 42 DC %101 
>DC2 = GDO + $F 
>DC1.4 = @'data table + 56 

STATUS COMPARATORS 

The status comparators are assigned values from the list of status constants. 
Many of these constants can be combined to specify a complex comparator 
value. The list on the next page shows the available mnemonics. Any of 
these statuses can cause events. 
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STATUS MNEMONICS 

BER 
VM 
VP 
IP(O-7) 
SP 
SO 
UP 
CPU 
SC(O-7)* 
TAR 
OVL 
RO 
WR 
BYT 
WRO 

Section 7: 68000/08/10 Event Monitor System 

bus error 
valid memory address 
valid peripheral address 
interrupt levels 0-7 
supervisor program 
supervisor data 
user program 
CPU space 
numeric names for all 8 space codes* 
target system access 
overlay memory access 
read access 
write access 
byte access 
word access 

*sco, SC3, SC4, used only by 68010 and 68020. 

The status mnemonic table shows which status values can be assigned to 
the comparators. You may assign a status comparator a single mnemonic, 
or you may combine a mnemonic from each of the columns 2-9. 
Mnemonics are combined using an addition operator (B ) as a Boolean 
AND. 
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STATUS MNEMONIC TABLE 

2 3 4 S 6 7 
S1 = BYT + RD + TAR + SCO + BER + IPO + 
S2 WRD WR OVL SC1/UD IP1 

SC2/UP IP2 
SC3 IP3 
SC4 IP4 
SCS/SD IPS 
SC6/SP IP6 
SC7/CPU IP7 

Some examples of status comparator assignments: 

>S1=BYT 
>S2=IP7+SD 
>S1.2=OVL+BER 

8 9 
VM + VP 

In the following example, all bits except bit 1 (one) have been masked. 

S1 = RD 
S1 
$00000002 I>C: $OOOOFFFD 

In the next example, all bits except bits 1, 2, 9, 10 and 11 are masked. 
These bits are enabled (Is or Os) and should be considered. 

S1 = IP7 + RD + TAR 
$00000E06 I>C: 0000FIF9 

7-6 



Section 7: 68000/08/10 Event MonitQr System 

STATUS COMPARATOR BREAKDOWN 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 
I I ! \ I / I \ I / I I 

1=VM 1=VP O=IPO 1=BER O=SCO O=OVL I 
1=IP1 1=SC1/UD 1=TAR I 
2=IP2 2=SC2/UP O=WR 
3=IP3 3=SC3 1=RD 
4=IP4 4=SC4 
5=IP5 5=SC5/SD 
6=IP6 6=SC6/SP 
7=IP7 7=SC7/CPU 

STATUS COMPARATOR BIT REPRESENTATION 

VM=00004000 DC BFFF 
VP=00002000 DC DFFF 
IPO=OOOOOOOO DC FF1F 
IP1=00000200 DC F1FF 
IP2=00000400 DC F1FF 
!P3=00000600 DC F1FF 
IP4=00000800 DC F1FF 
IP5=00000AOO DC F1FF 
IP6=00000COO DC F1FF 
IP7=OOOOOEOO DC F1FF 
BER=00000100 DC FEFF 
SCO=OOOOOOOO DC FF8F 
SC1/UD=00000010 DC FF8F 
SC2/UP=00000020 DC FF8F 
SC3=00000030 DC FF8F 
SC4=00000040 DC FF8F 
SC5/SD=00000050 DC FF8F 
SC6/SP=00000060 DC FF8F 
SC7/CPU=00000070 DC FF8F 
TAR=00000004 DC FFFB 
OVL=OOOOOOOO DC FFFB 
RD=00000002 DC FFFD 
WR=OOOOOOOO DC FFFD 
BYT=00000001 DC FFFE 
WRD=OOOOOOOO DC FFFE 

0 
I 
I 
I 
I 
I 

O=WRD 
1=BYT 

When you display the value of the status comparators, you will see don't 
care values rather than the mnemonics you originally assigned. The status 
comparator breakdown table is provided to aid you in decoding the 
numbers back into mnemonics. 
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The don't care mask is the value to the right of DC. A zero in a mask bit 
position enables the status bit in the same position on the left side of the 
DC, and" I" in a mask bit position masks or disables the corresponding bit 
on the left side of the DC. 

Determine which bit positions are unmasked (those containing Os in the 
mask value). It may be easier to do this by setting the status comparator's 
display base to binary (IBAS S1 = 21). Then refer to the status comparator 
breakdown table and find the unmasked bit positions. Look at the value 
contained on the left side of the DC and match it with the corresponding 
value shown underneath the bit position in the table. 

>S1 
$OOOOOE06 DC OOOOF1F9 

All bits except bits 1,2, 9, 10 and 11 are masked. Bits 9, 10, and 11 are 
enabled and a 7 in these three bits of the status value indicates IP7 was 
entered. 

Bit 1 is enabled and there is a 1 in bit 1. So RD 'was entered. 

Bit 2 is enabled and there is a 1 in bit 2 of the status value so TAR was 
entered. 

Therefore, the original input was: 

>S1=IP7+RD+TAR 

COUNT LIMIT COMPARATOR 

The count limit comparator CL, is used to detect when events have 
occurred a certain number of times. The CL value for group 1 is loaded 
into a hardware counter which is decremented whenever the action CNT is 
executed (see the sections on Defining Events and Action Lists). If a group 
switch occurs, the hardware counter can be loaded with the new group's 
count limit by executing the RCT (reset count) action. Otherwise, the 
hardware counter will not change its limit value when switching groups. 
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Defining Events 

The Event Monitor System is arranged in four independent groups. These 
groups provide a state-machine capability for debugging difficult 
problems. EMS control statements are associated with one of the four 
groups. If no group numbers are mentioned in the EMS control statement, 
the statement will be assigned to group 1. There are two ways to override 
this default selection of group 1. You can begin the EMS control statement 
with a group number, or you can add a group number to anyone of the 
event comparator names. For example: 13 WHEN AC1 THEN BRKI is functionally 
the same as IWHEN AC1.3 THEN BRKI. You cannot mix group numbers within a 
single EMS control statement. 

EVENT 

You can define an event to be some combination of address, data, status, 
count and logic state probe conditions. Numerous Event Monitor System 
control statements can be entered and will all be in effect simultaneously. 
Conflicting statements may cause unpredictable action processing. 
Parentheses are not allowed in event specifications. 

The NOT operator is used to reverse the sense of the comparator output. 
NOT has higher precedence than either of the conjunctives. 
IWHEN AC1 AND NOT DC1 THEN BRKI means break whenever any data pattern other 
than that in DCl occurs on the bus along with ACI. 

AND and OR can be used where needed to form more restrictive event 
definitions. AND terms have higher precedence than OR terms. 
IAC1 AND DC1 OR DC21 is the same as IAC1 AND DC11 in one statement and IDC21 in 
another. If you are looking for two different data values at an address, use 
IAC1 AND DC1 OR AC1 AND DC21. 

The OR operator is evaluated left to right and is useful for simple 
comparator combinations. For complex event specifications, OR 
combinations can be replaced with separate EMS control statements for 
clarity. IAC1 AND S1 OR AC2 AND s21 is the same as IAC1 AND s11 and IAC2 AND s21. 
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Defining Action Lists 

The action list in a WHEN/THEN statement defines what the Emulator 
does when an event is detected. Actions are specified in an action list 
separated by commas. The action list may have one or more actions 
defined. 

Examples 

<group> WHEN <event> THEN <action>,<action>, ... ,<action> 

The following table lists all possible actions. 

Event Monitor System Actions 

Action Description 

BRK Break emulation 
CNT Count Bus Cycle 
FSI Force Special Interrupt 
GRO n Change Event Group 
RCT Load Count Value 
TGR Output Trigger Signal 
TOC Toggle Count State 
TOT Toggle Trace State 
TRC Trace Bus Cycle 

The TRC and TOT actions are described in the Tracing Events section. 
The CNT, RCT, and TOC actions are described in the Counting Events 
section. The FSI action is described in the Special Interrupt section. The 
GRO action is described in the Changing Event Groups section. The TGR 
action is described in the Trigger Signal section. The BRK is described in 
the Breaking Emulation section. 
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The EMS will always resolve conflicting EMS control statements. The 
TOC action in the first statement will be changed to CNT. 

>WHEN AC1 THEN TOC 
>WHEN AC1 THEN CNT 
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DISPLAY EVENT SPECIFICATIONS 

Command 

DES 

DES <group number> 

7-12 

Result 

Displays all of the 
WHEN/THEN statements 
currently active from all groups. 

Displays all of the 
WHEN/THEN statements and 
the comparator values for the 
specified group. 



DISPLAY EVENT SPECIFICATIONS (COIJ/-) 

Examples 

Display the statements and comparators for groups 1 and 2. 

>DES 1;DES 2 
1 WHEN AC1 THEN BRK 
AC1.1 = $007632 
AC2.1 = $000000 
DC1.1 = $0000 
DC2.1 = $0000 
S1 .1 = $0000 
S2 .1 = $0000 
LSA.1 = $0000 
CL.1 = $0000 

2 WHEN S1 AND DC1 THEN CNT,TRC 
2 WHEN CL THEN BRK 
AC1.2 = $000000 
AC2.2 = $000000 
DC1.2 = $40FF DC $OOFF 
DC2.2 = $0000 
S1 .2 = $0003 DC $FFFC 
S2 .2 = $0000 
LSA.2 = $0000 
CL .2 = $0010 
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CLEAR WHEN/THEN STATEMENTS 

Command 

CES 

CES <group number> 

Comments 

Result 

Clears all of the WHEN/THEN 
statements currently active. 

Clears all of the WHEN/THEN 
statements for the specified 
group. 

The comparator values are not affected by the CES command. 
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Breaking Emulation 

The BRK action stops emuiation, returning the system to pause mode. 
When a break event is detected and emulation has been broken, the current 
PC and event group is displayed on the terminal. Emulation begins at the 
values displayed if the registers are not altered and you run or step 
following a break. When entering emulation, the Event Monitor System 
always begins looking for events specified in group 1. 

Breakpoints stop program execution at specific times. After a break you 
can disassemble the trace memory, look at the LSA bits in the raw trace, 
check the CPU register values, or begin stepping through your code. 

Breakpoint actions may be enabled or disabled by selecting the appropriate 
run commands. If you enter emulation with the RBK or RBV run 
commands, breakpoints are enabled. If you enter emulation with the RUN 
or RNV commands, breakpoints are disabled, even if there are event 
statements specifying the BRK action. If emulation is entered with 
breakpoints disabled, you can enable them while running by entering the 
RBK command. If you enter emulation with breakpoints enabled, you can 
disable them while running by entering the RUN command. The RNV and 
RBV commands are not allowed during emulation. These commands load 
the reset vectors, which cannot be done during emulation. 

Emulation may be halted using the STP command. The reset character 
(Default is ICTRLI~. May be changed through the Set command, option 2) 
also breaks emulation. 

Examples 

Break when address $3000 is accessed. 

>AC1=3000 
>WHEN AC1 THEN BRK 
>RBK 

R> 

(continued) 
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Trace only accesses between 1000 and 113C. Break after ten accesses to 
this address range. 

>AC1=1000 to 113C 
>CL =#10 
>WHEN AC1 THEN CNT,TRC 
>WHEN CL THEN BRK 
>RBV 

R> 

Break when 55AA is written to port A. 

>AC1='PORT A 
>DC1=55AA 
>S1=WR 
>WHEN AC1 AND DC1 AND S1 THEN BRK 
>RBK 

R> 

The 68008 uses an 8 bit data field. The emulator traces this information in 
a 16 bit field where the high and low positions are dependent on it being an 
even or odd address. 

To break on an 8 bit data field use the following example: 

DC1 = 55XX 
DC2 = OXX55 
WHEN DC1 OR DC2 THEN BRK 
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Tracing Events 

Events: 

TRe 
TOT 

Section 7: 68000/08/10 Event Monitor System 

The Event Monitor System can be set up to trace bus cycles selectively. If 
all of the conditions specified in the event portion of the WHEN/THEN 
clause are satisfied, the trace action, TRC, causes the specified bus cycle to 
be recorded into the trace memory. 

The toggle trace, TOT, provides a way to turn tracing on and off. When a 
TOT event is detected, the trace is toggled to the opposite state, either on 
or off. You can specify a single event that starts and stops trace each time 
it is detected or specify any number of events that toggle trace on and off. 

If there are no event actions that specify TRC or TOT, all bus cycles are 
traced. If there is a TRC event, only qualified bus cycles are traced. If 
there is a TOT event, trace will be off until the TOT is detected, then all 
bus cycles are traced until encountering another TOT event. 

( continued) 
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This table describes the trace conditions immediately before and 
immediately after a group change. 

Previous 
Group 

New Group 
II 
II Nothing I I I 
II Specified I TRC I TOT I 

================ 1===============1===============1=================== 
Nothing 
Specified 

TRC 

TOT 
(Not tracing) 

TOT 
(Tracing) 

I Trace I Trace only I Trace nothing 
I all cycles I qual'd cycles 1 until first TOT 
1---------------1---------------1-------------------
I Trace I Trace only I Trace nothing 
I all cycles I qual'd cycles I until first TOT 
1---------------1---------------1-------------------
I Trace I Trace only I Trace nothing 
I all cycles I qual'd cycles I until first TOT 
1---------------1---------------1-------------------
I Trace I Trace only I Trace nothing 
I all cycles I qual'd cycles I until first TOT 
1---------------1---------------1-------------------

This table describes initial trace conditions. 

Action Trace 
Specified Condition 

Nothing Trace 
all cycles 

TRC Trace only 
Qual'd TRC events 

TOT Trace nothing 
until TOT event 
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Examples 

Trace only a specific subroutine. Break at the end of the routine. 

>AC1='Sub_start to 'Sub_end 
>AC2= I Sub_end 
>WHEN AC1 THEN TRC 
>WHEN AC2 THEN BRK 
>RBK 

R> 

The WHEN LSA THEN TOT command statement is used to turn on a trace 
when a specific hardware event occurs and turn off when the activity is 
terminated. 

Two event groups are required to specify special on and off points. 

1. Identify the logical state analyzer addresses: 

LSA.1 = $0000 DC $FFFE 
LSA.2 = $0001 DC $FFFE 

This sets up the LSA comparator to a specific address. 

2. To set up a WHEN/THEN statement to monitor a specific 
activity outside the microprocessor: 

WHEN LSA THEN TOT, GRO 2 
WHEN LSA.2 THEN BRK 

The system waits for the logic state analyzer bit 0 to go 
low and then uses the toggle trace command (TOT) to 
turn on trace memory and group 2 to switch groups. In 
group 2 all bus cycles are traced until LSA pod bit 0 goes 
high. Then, emulation is broken. 

( continued) 
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Counting Events 

Registers: 

Events: 

CL 
CL1 
CL2 
CL3 
CL4 

CL=<EXP> 
CL<.group>=<EXP> 

CNT 
RCT 
TOC 

Value Type . 16 bit integer 

Events can be defined to count bus cycles selectively. There is one 
hardware counter and there are four count registers, one register for each 
group. Each group has its own count limit register (CL). The Event 
Monitor System has only one counter. The hardware counter is 
automatically loaded with the count limit register for group I when 
entering run mode. 

The count, CNT, action decrements the hardware counter. When the count 
reaches zero, the CL event becomes true. If all other conditions specified 
in the WHEN/THEN clause are satisfied, the appropriate action is taken. 

Whenever the reset count, RCT, action is specified, the count comparator 
value for the specified group is loaded into the hardware counter. When 
switching groups, the current value of. the hardware counter is passed 
along as a global count value unless a RCT action is specified in the same 
list of events that causes the group switch. 

7-20 



Section 7: 68000/08/10 Event Monitor System 

The toggle count, TOe, command provides a way to turn counting on and 
off. When a TOe event is detected, the count is toggled to the opposite 
state, either on or off. You can specify an event that starts and stops the 
counter each time it is detected or specify any number of events that toggle 
the counter on and off. 

The current value of the counter cannot be read. You can only detect 
when you have reached a limit. 

This table describes the count conditions immediately before an after a 
group change. 

New Group 
II I 

Previous i i Nothing I I 
Group II Specified I CNT I TOC I 

================1 1===============1===============1===================1 
Nothing I I No cycles I Count only I Count nothing I 

Specified I I counted I qual'd cycles I until first TOC I 

----------------11---------------1---------------1-------------------1 
CNT I I No cycles I Count only I Count nothing I 

I I counted I qual'd cycles I until first TOC I 

----------------11---------------1---------------1-------------------1 
TOC I I No cycles I Count only 1 Count nothing ! 

(Not counting) I I counted I qual'd cycles I until first TOC I 

----------------11---------------1---------------1-------------------1 
TOC II No cycles I Count only I Count all I 

(Tracing) II counted I qual'd cycles I unti l first TOC I 
----------------11---------------1---------------1-------------------1 

(continued) 
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This table describes initial count conditions (always group 1). 

Examples 

Action 
Specified 

Nothing 

CNT 

TOC 

1 Count 
1 Condition 
1- -------------------
1--------------------
1 Count 
1 nothing 
1--------------------
1 Count only 
1 Qual'd CNT events 
1- -------------------
1 Count nothing 
1 until TOC event 
1- -------------------

Count the times that the specified data are written to a specific address. 
Break if the data are written 20 times. 

>CL=#20 
>S1=WR 
>AC1=4020; DC1=$XXF3 
>WHEN AC1 AND DC1 AND S1 THEN CNT 
>WHEN CL THEN BRK 
>RBK 

R> 
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To cause a break to occur after $400 writes have lapsed: 

S1 = WR 
CL = 400 
WHEN S1 THEN CNT 
WHEN CL THEN BRK 

Look for a read from a specific I/O port. After it is found go to group 2, 
load the group 2 counter register value into the hardware counter and set a 
group 2 address comparator to count every bus cycle (all addresses). Break 
after 100 bus cycles. 

>AC1='IOport 
>S1=RD 
>WHEN AC1 AND S1 THEN GRO 2, RCT 
>CL.2=#100 
>AC1.2=0 TO -1 
>2 WHEN AC1 THEN CNT 
>2 WHEN CL THEN BRK 
>RBK 

R> 

(continued) 
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Trigger Signal 

The trigger signal is an output that is available from the BNC connector 
labelled TRIG on the back panel of the ES1800 chassis and from pin 19 of 
the optional LSA pod. When a TGR event is detected, the trigger signal is 
asserted, and remains so for the duration of the specified bus cycle. If a 
trigger event is specified for more than one consecutive bus cycle, the 
signal stays high for the duration of the consecutive bus cycles. 

The trigger signal can be used as a pulse output for triggering other 
diagnostic equipment. It can also be used in conjunction with a 
counter/timer for timing subroutines. 

Examples 

Trigger a scope when reading data from a UART. 

>AC1='DATA_PORT 
>S1=RD 
>WHEN AC1 AND S1 THEN TGR 

Determine the duration of a subroutine using the trigger pulse. The trigger 
pulse can be the input to a counter/timer or a scope. The duration of the 
subroutine can be determined from the pulse width displayed on the scope 
or the counter/timer readout. 

>AC1=2500 
>AC1.2=AC1+38E 
>DC1.2=XXXX 

>WHEN AC1 THEN TGR, GRO 2 
>2 WHEN DC1 THEN TGR 
>2 WHEN AC1 THEN GRO 1 
>RUN 

R> 
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Special Interrupts 

Registers: 

SIA Value Type - 32 Bit Integer 

Events: 

FSI 

The force special interrupt action, FSI, provides a way to jump to a 
specified address when a specific event is detected. 

The special interrupt address register, SIA, should be set prior to entering 
run mode if you are using the FSI event. It defines the address your 
program vectors to when the FSI is executed. 

When an FSI event is detected, an IFSI ACTIVEI message is displayed on the 
screen. You may also see some unusual cycles in the trace memory at the 
address where the FSI occurred. These are internal cycles that get traced 
as the execution address is changed. They are not purged from the trace 
memory because of the need for speed when executing an FSI. 

The FSI event can be used as a fast way to make a patch to your code. It is 
also used to write soft shutdown routines for machinery that cannot be 
halted using a simple breakpoint. 

The FSI routine residing at the SIA address should terminate with a return 
from exception (RTE) instruction. Execution will resume at the address 
immediately following the instruction that caused the FSI. If this is a soft 
shutdown, you will probably define a breakpoint at the RTE instruction. 

( continued) 
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Examples 

Make a patch using overlay memory. 

>MAP 1000 
>AC1=8F36 
>WHEN AC1 THEN FSI 
>SIA=1000 
>ASM SIA 

>RUN 
R> 

Single line assembler - patch code 
can be assembled here. 

Assume the program needs to break at a certain address, but the machine 
cannot be turned off until a soft shutdown routine is executed. Set SIA to 
the address of the soft shutdown routine. Use an FSI action at the break 
address, then set a breakpoint at the end of the soft shutdown routine. 

>SIA='SHUT down 
>AC1=$7F4E2 
>AC2='SHUT_down + 4E 
>WHEN AC1 THEN FSI 
>WHEN AC2 THEN BRK 
>RBK 

R> 
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Changing Event Groups 

The four event groups provide a way to detect sequential events. When 
emulation is entered, event monitoring always begins in group 1. The 
example below describes a common use of the EMS group structure. 

You may wish to trace a subroutine after it has been called by module A or 
module B, but not if it has been called from modules C, D, or E. In this 
case, you would define the address comparators in group 1 to the address 
ranges of modules A and B. When either of these modules is encountered, 
switch to group 2 and look for the subroutine. After tracing the 
subroutine, switch back to group l. 

>'Module A =1240 LEN 246 
>'Module B =8750 LEN 408 
>'Sub X =8934 LEN 56 

>AC1='Module_A 
>AC2='Module_B 

>WHE AC1 OR AC2 THE GRO 2 

>AC1.2='Sub X 

>2 WHEN AC1 THE TRC 
>2 WHE NOT AC1 THE GRO 

(continued) 
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The TRC/TOT and CNT /TOC actions interact in a specific way when 
event groups are switched. The following state transition tables describe 
the actions taken when each of the different event combinations are 
specified. 

New Group 

Previous Nothing 
TRC TOT 

Grou)! Specifif!d 

Nothing Trace all Trace only No trace 
specified cycles qualified cycles until first TOT 

TRC 
Trace all Trace only No trace 

cycles qualified cycles until first TOT 

TOT OFF Trace all Trace only No trace 
(not tracing) cycles qualified cycles until first TOT 

TOT ON Trace all Trace only No trace 
(tracing) cycles qualified cycles until first TOT 

New Group 

Previous Nothing 
CNT TOC 

Group Specified 

Nothing No cycles Count only No count 
specified counted qualified cycles until first TOC 

CNT 
No cycles Count only No count 
counted qualified cycles until first TOC 

TOCOFF No cycles Count only No count 
(not counting) counted qualified cycles until first TOC 

TOCON No cycles Count only No count 
(counting) counted qualified cycles until first TOC 
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Section 8 

68020 EVENT MONITOR SYSTEM 

Overview 
The ES1800 Event Monitor System is based on a 16 bit environment. The 
68020 microprocessor consists of a 32 bit architecture. To incorporate the 
68020 into the ES1800 chassis, some enhancements were introduced into 
the emulator's operating system to facilitate selective tracing. The 68020 
microprocessor Event Monitor System including special tracing 
considerations is described in this chapter. Please review the entire 
chapter, including the last section on shortcuts, before using the Event 
Monitor System for the 68'020 microprocessor. 

The ES1800 Event Monitor System (EMS) provides extremely flexible 
system and breakpoint control, enabling the user to isolate or break on any 
predefined series of events and then perform various actions. The user 
controls and monitors the target by entering commands that define events 
as logical combinations of address, data, status, count limit, and optional 
logic state probe inputs. When an event is detected, the ES1800 can break 
emulation, trace specific sequences, count events, execute user supplied 
target routines, and trigger a TTL output. 

NOTE: Simultaneous use of the Dynamic Trace feature is not possible 
with the Event Monitor System. Refer to the Dynamic Trace Capture 
Enable command in section 5 for more information. 

WHEN/fHEN control statements define events and their corresponding 
actions. There can be several actions for any event. The system only 
recognizes the first three letters of any word in a control statement (e.g., 
WHEN = WHE; THEN = THE). There can be many control statements in 
effect at any time. The Event Monitor System can also switch groups to 
allow for sequencing events. There are four event groups available and the 
control statements and comparator values for any group are independent 
of those in other groups. 
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Event Monitor System control statements can be entered while in run 
mode. The event comparator values can also be modified during run 
mode. However, these new statements and values will not go into effect 
until you stop and restart run mode. 

The ES1800 Event Monitor System monitors target information at the bus 
cycle level; i.e., every read or write cycle that the microprocessor executes. 
The EMS system detects every signal that can affect the target system. It 
can also monitor inputs from the logic state analyzer probe. 

The Event Monitor System essentially takes a picture of the Motorola 
68020 microprocessor's signals at the end of every bus cycle (refer to 
Motorola manual, MC68020 32 Bit Microprocessor Users Manual). The 
information that is recorded into trace memory is the same information 
that the EMS is monitoring. 

The Event Monitor System will only break on the address information that 
was traced. The breakpoint comparators only look at the addresses output 
by the microprocessor. 

The basic Event Monitoring System control statement is of the form: 

[Group] WHE[N] <event> THE[N] <action> 

Notice that the ESL command processor needs only the first three letters of 
the symbol. 

COMP ARATOR REGISTERS 

An event is based on the value of a comparator register or a combination of 
comparator registers. Comparators can be combined with AND, OR, or 
NOT operators. The action that follows an event may be a single command 
or multiple commands separated by commas. 

There are eight comparator registers for each of the four event groups. 
These event registers are listed in the table on the following page. The 
address comparators are used to detect discrete addresses or addresses 
inside or outside a specified range. The data comparators can detect 
specific data patterns and can ignore specified bit positions. The status 
comparators monitor all of the status signals from the microprocessor as 
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well as some generated by the ES1800. The status comparators can also 
ignore bit positions. The count limit register can be used to detect when an 
event has occurred more than a specified number of times. The logic state 
analyzer register can detect bit patterns in the inputs from the logic state 
probe. 

The following table describes the available event comparator registers. 

Register Size Name by Group 
Description Type (bits) 2 3 4 

Address 1 Range,Integer 24 AC1 or AC1.1 AC1.2 AC1.3 AC1.4 
Address 2 Range, Integer 24 AC2 or AC2.1 AC2.2 AC2.3 AC2.4 

Data 1 Don't Care,Integer 16 DC1 or DC1.1 DC1.2 DC1.3 DC1.4 
Data 2 Don't Care,Integer 16 DC2 or DC2.1 DC2.2 DC2.3 DC2.4 

Status 1 Don't Care,Integer 16 S1 or S1.1 S1.2 S1.3 S1.4 
Status 2 Don't Care, Integer 16 S2 or S2.1 S2.2 s2.3 S2.4 

LSA Donit Care,Integer 16 LSA or LSA.1 LSA.2 LSA.3 LSA.4 

Count Integer 16 CL or CL.1 CL.2 CL.3 CL.4 

ADDRESS COMPARATORS 

Address comparators may be assigned integer values or range values. 
Ranges may be either internal (IRA) or external (XRA). If a range is 
specified without IRA or XRA operators, the default range type will be 
IRA. 

DATA AND LSA COMPARATORS 

The data comparators monitor the data bus for specified patterns. The 
LSA comparators monitor the input pulses from the logic state probe. 

Data and LSA comparators may be assigned integer values or don't care 
values. Don't care values may be assigned in two ways. The first is to 
specify the value followed by the don't care mask; the second is to specify 
the value using 00 in the don't care positions. 
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STATUS COMPARATORS 

The status comparators are assigned values from the list of status constants. 
Many of these constants can be combined to specify a complex comparator 
value. The list on the next page shows the available mnemonics. Any of 
these statuses can cause events. 

STATUS MNEMONICS 

BER 
IP 
AV 
IP(O-7) 
SP 
SO 
UP 
CPU 
SC(O-7)* 
TAR 
OVL 
RO 
WR 
BYT 
WRO 

bus error 
interrupt pending 
autovector 
interrupt levels 0-7 
supervisor program 
supervisor data 
user program 
CPU space 
numeric names for all 8 space codes* 
target system access 
overlay memory access 
read access 
write access 
byte access 
word access 

COUNT LIMIT COMPARATOR 

The count limit comparator CL, is used to detect when events have 
occurred a certain number of times. The CL value for group I is loaded 
into a hardware counter which is decremented whenever the action CNT is 
executed (see the following sections on Defining Events and Action Lists). 
If a group switch occurs, the hardware counter can be loaded with the new 
group's count limit by executing the RCT (reset count) action. Otherwise, 
the hardware counter will not change its limit value when switching 
groups. 
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Defining Events 

The Event Monitor System is arranged in four independent groups. These 
groups provide a state-machine capability for debugging difficult 
problems. EMS control statements are associated with one of the four 
groups. If no group numbers are mentioned in the EMS control statement, 
the statement will be assigned to group 1. There are two ways to override 
this default selection of group 1. You can begin the EMS control statement 
with a group number, or you can add a group number to anyone of the 
event comparator names. For example: !3 WHEN AC1 THEN BRKI is functionally 
the same as IWHEN AC1.3 THEN BRKI. You cannot mix group numbers within a 
single EMS control statement. 

EVENT 

You can define an event to be some combination of address, data, status, 
count and logic state probe conditions. Numerous Event Monitor System 
control statements can be entered and will all be in effect simultaneously. 
Conflicting statements may cause unpredictable action processing. 
Parentheses are not allowed in event specifications. 

The NOT operator is used to reverse the sense of the comparator output. 
NOT has higher precedence than either of the conjunctives. 
IWHEN AC1 AND NOT DC1 THEN BRKI means break whenever any data pattern other 
than that in DCl occurs on the bus along with AC1. 

AND and OR can be used where needed to form more restrictive event 
definitions. AND terms have higher precedence than OR terms. 
!AC1 AND DC1 OR DC2! is the same as IAC1 AND DC1! in one statement and IDC21 in 
another. If you are looking for two different data values at an address, use 
IAC1 AND DC1 OR AC1 AND DC21. 

The OR operator is evaluated left to right and is useful for simple 
comparator combinations. For complex event specifications, OR 
combinations can be replaced with separate EMS control statements for 
clarity. IAC1 AND S1 OR AC2 AND s21 is the same as IAC1 AND s11 and IAC2 AND S21. 
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Defining Action Lists 

The action list in a WHEN/THEN statement defines what the Emulator 
does when an event is detected. Actions are specified in an action list 
separated by commas. The action list may have one or more actions 
defined. 

Examples 

<group> WHEN <event> THEN <action>,<action>, ... ,<action> 

The following table lists all possible actions. 

Event Monitor System Actions 

Action Description 

BRK Break emulation 
CNT Count Bus Cycle 
FSI Force Special Interrupt 
GRO Change Event Group 
RCT Load Count Value 
TGR Output Trigger Signal 
TOC Toggle Count State 
TOT Toggle Trace State 
TRC Trace Bus Cycle 

The TRC and TOT actions are described in the Tracing Events section. 
The CNT, RCT, and TOC actions are described in the Counting Events 
section. The FSI action is described in the Special Interrupt section. The 
GRO action is described in the Changing Event Groups section. The TGR 
action is described in the Trigger Signal section. The BRK is described in 
the Breaking Emulation section. 
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The EMS will always resolve conflicting EMS control statements. The 
TOe action in the first statement will be changed to CNT. 

>WHEN AC1 THEN TOC 
>WHEN AC1 THEN CNT 
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DISPLAY EVENT SPECIFICATIONS 

Command 

DES 

DES <group number> 

8-8 

Result 

Displays all of the 
WHEN/THEN statements 
currently active from all groups. 

Displays all of the 
WHEN /THEN statements and 
the comparator values for the 
specified group. 



DISPLAY EVENT SPECIFICATIONS ( cont.) 

Examples 

Display the statements and comparators for groups 1 and 2. 

>DES 1;DES 2 
1 WHEN AC1 THEN BRK 
AC1.1 = $007632 
AC2.1 = $000000 
DC1.1 = $0000 
DC2.1 = $0000 
S1 .1 = $0000 
S2 .1 = $0000 
LSA.1 = $0000 
CL .1 = $0000 

2 WHEN S1 AND DC1 THEN CNT,TRC 
2 WHEN CL THEN BRK 
AC1.2 = $000000 
AC2.2 = $000000 
DC1.2 = $40FF DC $OOFF 
DC2.2 = $0000 
S1 .2 = $0003 DC $FFFC 
S2 .2 = $0000 
LSA.2 = $0000 
CL .2 = $0010 
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CLEAR WHEN/THEN STATEMENTS 

Command 

CES 

CES <group number> 

Comments 

Result 

Clears all of the WHEN/THEN 
statements currently active. 

Clears all of the WHEN/THEN 
statements for the specified 
group. 

The comparator values are not affected by the CES command. 
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Breaking Emulation 

The BRK action stops emulation, returning the system to pause mode. 
When a break event is detected and emulation has been broken, the current 
PC and event group is displayed on the terminal. Emulation begins at the 
values displayed if the registers are not altered and you run or step 
following a break. When entering emulation, the Event Monitor System 
always begins looking for events specified in group 10 

Breakpoints stop program execution at specific times. After a break you 
can disassemble the trace memory, look at the LSA bits in the raw trace, 
check the CPU register values, or begin stepping through your code. 

Breakpoint actions may be enabled or disabled by selecting the appropriate 
run commands. If you enter emulation with the RBK or RBV run 
commands, breakpoints are enabled. If you enter emulation with the RUN 
or RNV commands, breakpoints are disabled, even if there are event 
statements specifying the BRK action. If emulation is entered with 
breakpoints disabled, you can enable them while running by entering the 
RBK command. If you enter emulation with breakpoints enabled, you can 
disable them while running by entering the RUN command. The RNV and 
RBV commands are not allowed during emulation. These commands load 
the reset vectors, which cannot be done during emulation. 

Emulation may be halted using the STP command. The reset character 
(Default is ICTRLI~. May be changed through the Set command, option 2) 
also breaks emulation. 

(continued) 
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Tracing Events 

Events: 

TRC 
TOT 

The Event Monitor System can be set up to trace bus cycles selectively. If 
all of the conditions specified in the event portion of the WHEN/THEN 
clause are satisfied, the trace action, TRC, causes the specified bus cycle to 
be recorded into the trace memory. 

The toggle trace, TOT, provides a way to turn tracing on and off. When a 
TOT event is detected, the trace is toggled to the opposite state, either on 
or off. You can specify a single event that starts and stops trace each time 
it is detected or specify any number of events that toggle trace on and off. 

If there are no event actions that specify TRC or TOT, all bus cycles are 
traced. If there is a TRC event, only Qualified bus cycles are traced. If 
there is a TOT event, trace will be off until the TOT is detected, then all 
bus cycles are traced until encountering another TOT event. 
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This table describes the trace conditions immediately before and 
immediately after a group change. 

New Group 
II I 

Previous I I Nothing I I I 
Group II Specified I TRC I TOT I 

================1 1===============1===============1===================1 
Nothing II Trace I Trace only I Trace nothing I 
Specified I all cycles I qual'd cycles I until first TOT I 

---------------- 1---------------1---------------1-------------------1 
TRC I Trace I Trace only I Trace nothing 1 

I all cycles I qual'd cycles 1 until first TOT 1 
---------------- 1---------------1---------------1-------------------1 

TOT I Trace I Trace only I Trace nothing I 
(Not tracing) I all cycles I qual'd cycles I until first TOT 1 

---------------- 1---------------1---------------1-------------------1 
TOT I Trace I Trace only I Trace nothing I 

(Tracing) I all cycles I qual'd cycles I until first TOT 1 

---------------- 1---------------1---------------1-------------------1 

This table describes initial trace conditions. 

Action 
Specified 

Nothing 

TRC 

TOT 

I Trace 
I Condition 
1--------------------
1--------------------
I Trace 
I all cycles 
1--------------------
I Trace only 
I Qual1d TRC events 
1--------------------
I Trace nothing 
I until TOT event 
1--------------------

( continued) 
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Tracing and Breaking with the 68020 

The ESI800 Event Monitor System is based on a 16 bit environment. The 
68020 microprocessor consists of a 32 bit architecture. To incorporate the 
68020 into the ESI800 chassis, some enhancements were introduced to the 
Emulator's operating system to facilitate selective tracing. 

The 68020 has a wider address and data path than the 68000/08/10 and 
other 16 bit processors. The ESI800 chassis was designed for the 16 bit 
processors and therefore has a 70 bit trace memory. Because of the 70 bit 
wide trace, it is not possible to trace all of the 68020 signals that might be 
of interest at the same time. Instead, a selective trace mode is available to 
allow the user to pick which bits are to be traced depending on the current 
stage of development. There are four modes the user may choose from and 
the bits utilized are listed below: 

MOOE 
o 
1 
2 
3 

AOOR 
24 
24 
32 
32 

DATA 
16 
32 
32 
16 

STATUS 
19 
19 
11 
21 

TIMER 
24 
24 
24 
24 

LSA 
16 
o 
o 
6 

Regardless of which trace mode is selected, the following information is 
always traced and is displayed by the Event Monitor System: 

AO - A23 
016 - 031 
R/W-
TGT/OVL 
FCO - FC2 

To program the Event Monitor System, a detailed description of the signals 
traced and their location in the event comparators is needed. The chart on 
page 8-17 shows the signals and their locations for the four trace modes. 
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MODE SELECTION 

The Event Monitor System in the ES1800 is designed to use the trace 
information to cause the event actions. In the 68020, the trace information 
is different depending on the selected mode (0, 1, 2, or 3). Refer to SET 
menu, line #4. 

Trace mode O ... page 8-19 

When using trace mode 0, the event system operates basically the same as 
the present 68010 EMS system. The A VEC- signal replaces VPA - and 
IPEND- replaces VMA-. The breakpoint assembler recognizes A V for 
A VEC and IP for IPEND. Five additional signals are traced: OCS, 
DSACKl, DSACKO, SIZI, and SIZO. 

Be aware, however, that only 24 address and 16 data bits are being traced 
which means that the upper 8 address bits and the lower 16 data bits are 
ignored .. Also, RMC- and CDIS- are not traced in Mode 0. 

Trace mode i ... page 8-27 

Trace mode 1 would be selected by the user if all 32 bits of data needed to 
be traced. As in trace mode 0, the high 8 address bits are ignored. Ail the 
signals traced in trace mode 0 are also used in mode 1 except the 16 LSA 
bits, which are replaced by data bits 0-15. 

Trace Mode 2 ... page 8-36 

Trace mode 2 would be selected if all 32 address and data bits need to be 
traced. The LSA bits are replaced with data bits 0-15, and certain status 
bits are replaced with A24-A31. IPLO-2-, IPEND-, BERR-, and AVEC­
are not traced in this mode. 

Trace Mode 3 ... page 8-45 

Trace mode 3 would be selected to trace 32 address, 16 data, and all status 
lines. There are 6 LSA lines available for use in this mode. 

(continued) 
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Figure 9. Address data, status lines and LSA bits for each trace mode 

101 BITS 

ACX DCX TIMER STATUS BITS SX BITS LSA BITS BITS BITS BITS 
BIT A23 <- AO D15 <- DO T23 <- TO OCS, DSACK1,DSACKO, SIZ1, SIZO S15 S14 S13 S12 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 SO NO. 

MODE A23 <- AO 031 <- 016 T23 <- TO DCS, OSACK1,OSACKO, Sll1, SilO 0 IP AV BRK IPL2 IPL 1 IPLO BER MAVI FC2 FC1 FCO 0 TGTI RIW BIW See 0 MWV DVL 
MODE A23 <- AO 031 <- 016 T23 <- TO DCS, OSACK1,OSACKO, Sll1, SilO 0 IP AV BRK IPL2 IPL 1 IPLO BER MAVI FC2 FC1 FCO 0 TGTI RIW BIW Below 1 MWV DVL 
MODE A23 <- AO 031 <- 016 T23 <- TO DCS, OSACK1,OSACKO, Sll1, SilO 0 A31 A30 A29 A28 A27 A26 A25 A24 FC2 FC1 FCO 0 TGTI RIW BIW 2 I DVL 
MODE A23 <- AO 031 <- 016 T23 <- TO DCS, OSACK1,OSACKO, Sll1, SilO 0 IP AV BRK IPL2 IPL 1 IPLO BER MAVI FC2 FC1 FCO 0 TGTI RIW BIW 3 MWV DVL 

LSA BITS 

LS15 LS14 LS13 LS12 LS11 LS10 LS9 LS8 LS7 LS6 LS5 LS4 LS3 LS2 LS1 LSO 

LS15 LS14 LS13 LS12 LS11 LS10 LS9 LS8 LS7 LS6 LS5 LS4 LS3 LS2 LS1 LSO 

015 014 013 012 011 010 09 08 07 06 05 04 03 02 01 DO 

015 014 013 012 011 010 09 08 07 06 05 04 03 02 01 DO 

A31 A30 A29 A28 A27 A26 A25 A24 RMC COS L5 L4 L3 L2 L1 LO 

(continued) 
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Section 8: 68020 Event Monitor System 

Trace Mode 0 
When using trace mode 0, the 40 conductor cable from the pod is not used. 
It may be removed from the Logic State Probe connector on the front panel 
of the ES and the optional Logic State Probe installed. 

Figure 10. Trace Mode 0 

When using trace mode 0, the event system operates basically the same as 
the 68000/08/10 EMS system. The A VEC- signal replaces VPA - and 
IPEND- replaces VMA-. The breakpoint assembler recognizes AV for 
A VEC and IP for IPEND. Five additional signals are traced: OCS, 
DSACK1, DSACKO, SIZ1, and SIZO. 

Be aware, however, that only 24 address and 16 data bits are being traced 
which means that the upper 8 address bits and the lower 16 data bits are 
ignored. Also, RMC- and CDIS- are not traced in mode 0. 

(continued) 
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SETUP 

To select mode 0 operation, type in: 

> SET 4,0 

To view the selected mode of operation, type in: 

> SET <refer to line #4) 

OPERATION 

The ESl800 Event Monitor System is designed to use trace information to 
cause event actions. In the 68020, trace information is different depending 
on the selected mode (0, 1, 2, 3). 

The trace buffer contains 24 address bits, 16 data bits, 20 status bits, 16 
logic state bits, and 24 timer bits. For mode 0, these bits trace the 
following: 

Trace address bits: 

AO through A23 on the trace card will trace 
AO through A23 of the 68020 address bus. 

Trace data bits: 

8-20 

00 through 015 on the trace card will trace 
016 through 031 of the 68020 data bus. 
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Trace status bits: 

so through S14 on the trace card will trace: 

Interrupt Pending (S14) 
Autovector (S13) 
Break (S12) 
Interrupt Line 2 (S11) 
Interrupt Line 1 (S10) 
Interrupt Line 0 (S9) 
Bus Error (S8) 
Memory Access Violation (S7) 
Memory Write Violation (S7) 
Function code line 2 (S6) 
Function code line 1 (S5) 
Function code line 0 (S4) 
(not used) (S3) 
TGT/DVL (S2) 
Read/Wri te (S1) 
Byte/Word (SO) 
Additional bits displayed in 
raw trace: 
DCS 
DSACKO 
DSACK1 
SIZO 
SIZ1 

Trace logic state bits: 

Examples 

LSO through LS15 on the trace card will trace 
LSO through LS15 of the logic state pod. Please refer 
to installation instructions (page 8-64) for set up. 

When setting up the Event Monitor System, comparators are used to 
qualify the event actions. Please refer to page 8-2, for a complete 
description. The comparators used are: 

( continued) 
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• Two address comparators for use with the address area of 
the trace: AC I and AC2 

• Two data comparators for use with the data area of the 
trace: DC I and DC2 

• Two status comparators for use with the status area of the 
trace: S I and S2 

• One logic state comparator for use with the logic state area 
of the trace: LSA 

• One count limit comparator for use with the internal count 
register: CL 

When assigning values to ACI and AC2, single values and ranges are 
acceptable. DCI, DC2 and LSA may have masked values. The CL register 
can be between I and $FFFF. 

The status comparators (SI and S2) may be set up with a variety of 
different conditions to further qualify your particular event action. The 
acceptable statuses are as follows: 

BYT or WRD 
RD or WR 
TAR or OVL 
Anyone of the function codes SCQ 

SC1/UD 
SC2/UP 
SC3 

BER 

SC4 
SC5/SD 
SC6/SP 
SC7/CPU 

Anyone of the interrupt priorities, IPQ through IP7 
AV (autovector) 
IP (interrupt pending) 

When setting up a status comparator, the following examples are 
acceptable: 
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Si=BYi 
S1=RD+OVL 
S2=BER+TAR 
S2=SC4+RD+BYT 
S1=IP4 

Section 8: 68020 Event Monitor System 

As you can see, multiple choices for the status comparators are allowed, 
however, only one from each category should be used. For example, you 
should not set the status comparator to BYT +WRD, RD+WR, or SC3+SC4 
because these types of statuses would not happen simultaneously. 

Therefore, Sl and S2 can equal the following: 

S1 = BYT + RD + TAR + 
WRD WR OVL 

STATUS MNEMONIC TABLE 

sco + 
SC1/UD 
SC2/UP 
SC3 
SC4 

BER + IPO + AV + IPO + AV + IP 
IP1 
IP2 
IP3 
IP4 

SCS/SD IPS 
SC6/SP IP6 
SC7/CPU IP7 

(Only one out of each category) 

(continued) 
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STATUS COMPARATOR BREAKDOWN 

14 13 12 11 10 9 8 7 6 5 4 3 
I I I \ I / I \ I / 

1=IP 1=AV O=IPO 1=BER o=sco 
1=IP1 1=SC1/UD 
2=IP2 2=SC2/UP 
3=IP3 3=SC3 
4=IP4 4=SC4 
S=IPS S=SCS/SD 
6=IP6 6=SC6/SP 
7=IP7 7=SC7/CPU 

STATUS COMPARATOR BIT REPRESENTATION 

IP=00004000 DC BFFF 
AV=00002000 DC DFFF 
IPO=OOOOOOOO DC FF1F 
IP1=00000200 DC F1FF 
IP2=00000400 DC F1FF 
IP3=00000600 DC F1FF 
IP4=00000800 DC F1FF 
IPS=OOOOOAOO DC F1FF 
IP6=00000COO DC F1FF 
IP7=00000EOO DC F1FF 
BER=00000100 DC FEFF 
SCO=OOOOOOOO DC FF8F 
SC1/UD=00000010 DC FF8F 
SC2/UP=00000020 DC FF8F 
SC3=00000030 DC FF8F 
SC4=00000040 DC FF8F 
SCS/SD=OOOOOOSO DC FF8F 
SC6/SP=00000060 DC FF8F 
SC7/CPU=00000070 DC FF8F 
TAR=00000004 DC FFFB 
OVL=OOOOOOOO DC FFFB 
RD=00000002 DC FFFD 
WR=OOOOOOOO DC FFFD 
BYT=00000001 DC FFFE 
WRD=OOOOOOOO DC FFFE 
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I I I 
1=OVL I I 
1=TAR I I 

O=WR I 
1=RD I 

O=WRD 
1=BYT 



Section 8: 68020 Event Monitor System 

Example of mode 0 display: 

>SET 
ES SETUP: SEE MANUAL FOR DETAILS ••• 
SET #X, #Y - SET ITEM X TO VALUE CORRESPONDING TO Y 
LD O;SAV 0 LOAD/SAVE SETUP FOR CURRENTLY SELECTED USER 

SYSTEM: #1 USER = 0; [0,1] 
#2 RESET CHAR = $1A 
#3 XON, XOFF = $11, $13 
#4 TRACE MODE = 0; [0, 1, 2, 3] 

TERMINAL: #10 BAUD RATE = #14; [2=110, 5=300, 10=2400, 14=9600 
#11 STOP BITS = 1; [1, 2] 
#12 PARITY = 0; [O=NONE, 1=EVEN, 2=ODD] 
#13 CRT LENGTH = #24 
#14 TRANSPARENT MODE ESCAPE SEQUENCE = $1B, $1B 

COMPUTER: #20 BAUD RATE = #7; [7=1200, 12=4800, 15=19200] 
#21 STOP BITS = 1 
#22 PAR ITY = 0 
#23 TRANSPARENT MODE ESCAPE SEQUENCE = $1B, $1B 
#24 COMMAND TERMINATOR SEQUENCE = $00, $00, $00 
#25 UPLOAD RECORD LENGTH = #32; [1 TO 127] 
#26 DATA FORMAT = 2; [O=INT, 1=MOS, 2=MOT, 3=SIG, 4=TEK, 5=XTEK] 
#27 ACKNO~LEDGE CHAR = $06 

( cont i nued ) 
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Example of mode 0 display: 

>DRT 
LINE ADDRESS DATA R/W FC IPl lSA - 8 7 - 0 TIME 
#20 F0053C > 51CB R TAR SP 0 %11111111 %11111111 307.418 MS 
#19 F0053E > FFF8 R TAR SP 0 %11111111 %11111111 307.418 MS 
#18 F00540 > 6024 R TAR SP 0 %11111111 %11111111 307.419 MS 
#17 F00542 > 4A03 R TAR SP 0 %11111111 %11111111 307.420 MS 
#16 F00534 > 007E R TAR SP 0 %11111111 %11111111 307.421 MS 
#15 F00536 > 301A R TAR SP 0 %11111111 %11111111 307.421 MS 
#14 F00538 > E309 R TAR SP 0 %11111111 %11111111 307.422 MS 
#13 F0053A > 6506 R TAR SP 0 %11111111 %11111111 307.423 MS 
#12 F005BA > 0000 R TAR SO 0 %11111111 %11111111 307.424 MS 
#11 F0053C > 51CB R TAR SP 0 %11111111 %11111111 307.424 MS 
#10 F0053E > FFF8 R TAR SP 0 %11111111 %11111111 307.425 MS 

#9 F00540 > 6024 R TAR SP 0 %11111111 %11111111 307.426 MS 
#8 F00542 > 4A03 R TAR SP o IP %11111111 %11111111 307.427 MS 
#7 F00534 > 007E R TAR SP o IP %11111111 %11111111 307.427 MS 
#6 F00536 > 301A R TAR SP o IP %11111111 %11111111 307.428 MS 
#5 F00538 > E309 R TAR SP o IP %11111111 %11111111 307.429 MS 
#4 F0053A > 6506 R TAR SP o IP %11111111 %11111111 307.429 MS 
#3 F005BC > 0000 R TAR SO o IP %11111111 %11111111 307.430 MS 
#2 F0053C > 51CB R TAR SP o IP %11111111 %11111111 307.431 MS 
#1 F0053E > FFF8 R TAR SP o IP %11111111 %11111111 305.431 MS 
#0 BREAK 
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Trace Mode 1 

Trace mode I requires that the 40 conductor cable from the pod be 
connected to the Logic State Probe connector on the front panel of the ES. 

Figure 11. Trace Mode 1 and 2 

Trace mode I would be selected by the user if all 32 bits of data needed to 
be traced. As in trace mode 0, the high 8 address bits are ignored. All the 
signals traced in trace mode 0 are also used in mode I except the 16 LSA 
bits, which are replaced by data bits 0-15. The LSA field in the raw trace 
display is not shown. The Event Monitor System, however, still uses the 
LSA comparator for this field, so in order to detect a 32 bit data event, a 
data comparator and the LSA comparator must be set up. 

SETUP 

To select mode I operation, type in: 

>SET 4,1 

( continued) 
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To view the selected mode of operation, type in: 

>SET (refer to line #4) 

Disconnect the Logic State Probe option and replace with the smaller cable 
that comes out of the 68020 pod. 

OPERATION 

The ESl800 Event Monitor System is designed to use trace information to 
cause event actions. In the 68020, trace information is different depending 
on the selected mode (0, 1,2, or 3). 

The trace buffer contains 24 address bits, 16 data bits, 20 status bits, 16 
logic state bits, and 24 timer bits. For mode I, these bits trace the 
following: 

Trace address bits: 

AO through A23 on the trace card will trace 
AO through A23 of the 68020 address bus. 

Trace data bits: 
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DO through 015 on the trace card will trace 
016 through 031 of the 68020 data bus. 
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Trace status bits: 

50 through 514 on the trace card will trace: 

Interrupt Pending (514) 
Autovector (513) 
Break (512) 
Interrupt Line 2 (511) 
Interrupt Line 1 (510) 
Interrupt Line 0 (59) 
Bus Error (58) 
Memory Access Violation (57) 
Memory Write Violation (57) 
Function code line 2 (56) 
Function code line 1 (S5) 
Function code line 0 (54) 
(not used) (53) 
TGT/OVL (52) 
Read/Write (51) 
Byte/Word (50) 
Additional bits displayed in 
raw trace: 
OC5 
05ACKO 
05ACK1 
5IZO 
5IZ1 

Trace logic state bits: 

L50 through L515 on the trace card will trace 
00 through 015 of the 68020 data bus. 

When viewing the raw trace, all information will be in logical areas for 
easy viewing. For example, even though the logic state bits are tracing the 
lower data bits, the lower data bits will show in the data field of the trace. 
The only item that is affected by this arrangement is the way the 
comparators are used for setting up the Event Monitor System. 

( continued) 

8-29 



ES 1800 Emulator Reference Manual for 68000 Series Microprocessors 

Examples 

When setting up the Event Monitor System, comparators are used to 
qualify the event actions. Please refer to page 8-2 for a complete 
description. The comparators used are: 

.• Two address comparators for use with the address area of 
the trace: AC I and AC2 

• Two data comparators for use with the data area of the 
trace: DC I and DC2 

• Two status comparators for use with the status area of the 
trace: S I and S2 

• One logic state comparator for use with the lower data bits 
of the trace: LSA 

• One count limit comparator for use with the internal count 
register: CL 

When assigning values to AC I and AC2, single values and ranges are 
acceptable. DC I, DC2 and LSA may have masked values. The CL register 
can be between I and $FFFF. 

To set up a comparator using the data bus, please remember to use the data 
comparators (DCI and DC2) and the logic state comparator (LSA). For 
example, to break on data pattern $12345678, use the following procedure: 

>DC1=$1234 
>LSA=$S678 
>WHEN DC1 AND LSA THEN BRK 
>RBK 

Notice the LSA comparator is used for the lower data bits (00-015) and 
DCI is used for the upper data bits (D16-D32). 
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The status comparators (Sl and S2) may be set up with a variety of 
different conditions to further qualify your particular event action. The 
acceptable statuses are as follows: 

BYT or WRD 
RD or WR 
TAR or OVL 
Anyone of the function codes SCQ 

SC1/UD 
SC2!UP 
SC3 

BER 

SC4 
SC5/SD 
SC6/SP 
SC7/CPU 

Anyone of the interrupt priorities, IPQ through IP7 
AV (autovector) 
IP (interrupt pending) 

When setting up a status comparator, the following examples are 
acceptable: 

S1=BYT 
S1=RD+OVL 
S2=BER+TAR 
S2=SC4+RD+BYT 
S1=IP4 

As you can see, multiple choices for the status cmparators are allowed, 
however, only one from each category should be used. For example, you 
should not set the status comparator to BYT+WRD, RD+WR, or SC3+SC4 
because these types of statuses would not happen simultaneously. 

( continued) 
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Therefore, Sl and S2 can equal the following: 

STATUS MNEMONIC TABLE 

S1 = BYT + RD + TAR + sco + BER + IPO + AV + IPO + AV + IP 
WRD WR OVL SC1/UD IP1 

SC2!UP IP2 
SC3 IP3 
SC4 IP4 
SC5/SD IP5 
SC6/SP IP6 
SC7/CPU IP7 

(Only one out of each category) 

STATUS COMPARATOR BREAKDOWN 

14 13 12 11 10 9 8 7 6 5 4 3 2 0 
I I I \ I / I \ I / I I I 

1=IP 1=AV O=IPO 1=BER O=SCO O=OVL I I 
1=IP1 1=SC1/UD 1=TAR I I 
2=IP2 2=SC2/UP O=WR I 
3=IP3 3=SC3 1=RD I 
4=IP4 4=SC4 O=WRD 
5=IP5 5=SC5/SD 1=BYT 
6=IP6 6=SC6/SP 
7=IP7 7=SC7/CPU 
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STATUS COMPARATOR BIT REPRESENTATION 

IP=00004000 DC BFFF 
AV=00002000 DC DFFF 
IPO=OOOOOOOO DC FF1F 
IP1=00000200 DC F1FF 
IP2=00000400 DC F1FF 
IP3=00000600 DC F1FF 
IP4=00000800 DC F1FF 
IP5=OOOOOAOO DC F1FF 
IP6=OOOOOCOO DC F1FF 
IP7=OOOOOEOO DC F1FF 
BER=00000100 DC FEFF 
SCO=OOOOOOOO DC FF8F 
SC1/UD=00000010 DC FF8F 
SC2/UP=00000020 DC FF8F 
SC3=00000030 DC FF8F 
SC4=00000040 DC FF8F 
SC5/SD=00000050 DC FF8F 
SC6/SP=00000060 DC FF8F 
SC7/CPU=00000070 DC FF8F 
TAR=00000004 DC FFFB 
OVL=OOOOOOOO DC FFFB 
RD=00000002 DC FFFD 
WR=OOOOOOOO DC FFFD 
BYT=00000001 DC FFFE 
WRD=OOOOOOOO DC FFFE 

( continued) 
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Example of mode I display: 

>SET 
ES SETUP: SEE MANUAL FOR DETAILS ••• 
SET #X, #Y - SET ITEM X TO VALUE CORRESPONDING TO Y 
LD O;SAV 0 LOAD/SAVE SETUP FOR CURRENTLY SELECTED USER 

SYSTEM: #1 USER = 0; [0,1] 
#2 RESET CHAR = S1A 
#3 XON, XOFF = S11, S13 
#4 TRACE MOOE = 1; [0, 1, 2, 3] 

TERMINAL: #10 BAUD RATE = #14; [2=110, 5=300, 10=2400, 14=9600 
#11 STOP BITS = 1; [1, 2] 
#12 PARITY = 0; [O=NONE, 1=EVEN, 2=OOD] 
#13 CRT LENGTH = #24 
#14 TRANSPARENT MODE ESCAPE SEQUENCE = S1B, S1B 

COMPUTER: #20 BAUD RATE = #7; [7=1200, 12=4800, 15=19200] 
#21 STOP BITS = 1 
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#22 PARITY = 0 
#23 TRANSPARENT MODE ESCAPE SEQUENCE = S1B, S1B 
#24 COMMAND TERMINATOR SEQUENCE = SOD, SOO, SOO 
#25 UPLOAD RECORD LENGTH = #32; [1 TO 127] 
#26 DATA FORMAT = 2; [O=INT, 1=MOS, 2=MOT, 3=SIG, 4=TEK, 5=XTEK] 
#27 ACKNOWLEDGE CHAR = S06 
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Example of mode I display: 

>DRT 
LINE ADDRESS DATA R/W FC IPL OS SZ OCS TIME 
#20 F0053C > 51CBFFFF R TAR SP 0 01 00 0 1.396 S 
#19 F0053E > FFF8FFFF R TAR SP 0 01 10 1 1.396 S 
#18 F00540 > 6024FFFF R TAR SP 0 01 00 0 1.396 S 
#17 F00542 > 4A03FFFF R TAR SP 0 01 10 1 1.396 S 
#16 F00534 > 007EFFFF R TAR SP 0 01 00 0 1.396 S 
#15 F00536 > 301AFFFF R TAR SP 0 01 10 1 1.396 S 
#14 F00538 > E309FFFF R TAR SP 0 01 00 0 1.396 S 
#13 F0053A > 6506FFFF R TAR SP 0 01 10 1 1.396 S 
#12 F005B4 > 004AFFFF R TAR SO 0 01 10 0 1.396 S 
#11 F0053C > 51CBFFFF R TAR SP 0 01 00 0 1.396 S 
#10 F0053E > FFF8FFFF R TAR SP 0 01 10 1 1.396 S 

#9 F00540 > 6024FFFF R TAR SP 0 01 00 0 1.396 S 
#8 F00542 > 4A03FFFF R TAR SP 0 01 10 1 1.396 S 
#7 F00534 > 007EFFFF R TAR SP 0 IP 01 00 0 1.396 S 
#6 F00536 > 301AFFFF R TAR SP 0 IP 01 10 1 1.396 S 
#5 F00538 > E309FFFF R TAR SP 0 IP 01 00 0 1.396 S 
#4 F0053A > 6506FFFF R TAR SP 0 IP 01 10 1 1.396 S 
#3 F005B6 > 0056FFFF R TAR SO 0 IP 01 10 0 1.396 S 
#2 F0053C > 51CBFFFF R TAR SP 0 IP 01 00 0 1.396 S 
#1 F0053E > FFF8FFFF R TAR SP 0 IP 01 10 1 1.396 S 
#0 BREAK 

(continued) 
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Trace Mode 2 
Using trace mode 2 requires that the 40 conductor cable from the pod be 
connected to the Logic State Probe connector on the front panel of the ES. 

Figure 12. Mode 1 and 2 

Trace mode 2 would be selected if all 32 address and data bits need to be 
traced. The LSA bits are replaced with data bits 0-15, and certain status 
bits are replaced with A24-A31. IPLO-2-, IPEND-, BERR-, and AVEC­
are not traced in this mode. 

SETUP 

To select mode 2 operation, type in: 

>SET 4,2 

To view the selected mode of operation, type in: 
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>SET (refer to line #4) 

Disconnect the Logic State Probe option and replace with the smaller cable 
that comes out of the 68020 pod. 

OPERATION 

The ESI800 Event Monitor System is designed to use trace information to 
cause event actions. In the 68020, trace information is different depending 
on the selected mode (0, 1,2, or 3). 

The trace buffer contains 24 address bits, 16 data bits, 20 status bits, 24 
timer bits, and 16 logic state bits. For mode 2, these bits trace the 
following: 

Trace address bits: 

AO through A23 on the trace card will trace 
AO through A23 of the 68020 address bus. 

Trace data bits: 

DO through 015 on the trace card will trace 
016 through 031 of the 68020 data bus. 

( continued) 
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Trace status bits: 

so through S14 on the trace card will trace: 

68020 Address Bit 31 (S14) 
68020 Address Bit 30 (S13) 
68020 Address Bit 29 (S12) 
68020 Address Bit 28 (S11) 
68020 Address Bit 27 (S10) 
68020 Address Bit 26 (S9) 
68020 Address Bit 25 (S8) 
68020 Address Bit 24 (S7) 
Function code line 2 (S6) 
Function code line 1 (S5) 
Function code line 0 (S4) 
(not used) (S3) 
TGT/OVL (S2) 
Read/Write (S1) 
Byte/Word (SO) 

Trace logic state bits: 

LSO through LS15 on the trace card will trace 
00 through 015 of the 68020 data bus. 

When viewing the trace, all information will be in logical areas for easy 
viewing. For example, even though the logic state bits are tracing the 
lower data bits, the lower data bits will show in the data field of the trace. 
The only item that is affected by this arrangement is the way the 
comparators are used for setting up the Event Monitor System. 

Examples 

When setting up the Event Monitor System, comparators are used to 
qualify the event actions. Please refer to page 8-2 for a complete 
description. The comparators used are: ' 
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• Two address comparators for use with the address area of 
the trace: ACI and AC2 
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• Two data comparators for use with the data area of the 
trace: DC 1 and DC2 

• Two status comparators for use with the status area of the 
trace: S I and S2 

• One logic state comparator for use with the lower data bits 
of the trace: LSA 

• One count limit comparator for use with the internal count 
register: CL 

When assigning values to ACI and AC2, single values and ranges are 
acceptable. DCI, DC2 and LSA may have masked values. The CL register 
can be between I and $FFFF. 

To set the Event Monitor System to break on a 32 bit address, please 
remember that you will need to use a status comparator (Sl or S2) and an 
address comparator (ACI or AC2). For example, to break on the address 
value $FFFF3040, use the following procedure: 

>AC1=$FF3040 
>51=$7FSO DC $S07F 
>WHEN AC1 AND S1 THEN BRK 
>RBK 

Notice the ACI comparator is looking for the lower 24 bits (AO-A23) and 
the Sl comparator (S7-S14) is looking for the upper 8 address bits (A24-
A31). The "DC $807F" is a mask that will cause the Event Monitor System 
to ignore the other information being traced on those particular status lines 
when determining if a comparator has been reached. However, the trace 
will still display that information. It may be simpler to use binary. In this 
case type the following: 

>51=%0111111110000000 DC %1000000001111111 

Sl will be displayed in hexadecimal unless the global default (DFB) or the 
Sl default base has been altered. Please refer to page 5-85. 

(continued) 
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The following chart may aid in determing the status values to select. 

S14 S13 S12 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 so 
1 1 1 1 1 1 1 1 \ 1 I 1 1 1 

A31 A30 A29 A28 A27 A26 A25 A24 F.CODES TIO W/R W/B 
1 1 1 1 1 
1 1 1 I 1 
1---------------------------------------------------------------------------1 

Another example of breaking on a 32 bit address using address $12345678 
would be: 

>AC1=$345678 
>S1 =$900 DC $807F 
>WHEN AC1 AND S1 THEN BRK 
>RBK 

To set up a comparator using the data bus, Iremember to use the data 
comparators (DCI and DC2) and the logic state comparator (LSA). For 
example, when trying to break on the data pattern $12345678, use the 
following procedure: 

>DC1=$1234 
>LSA=$5678 
>WHEN DC1 AND LSA THEN BRK 
>RBK 

Notice the LSA comparators (SI and S2) is used for the lower data bits 
(DO-DIS) and DCI is used for the upper data bits (016-032). 

The status comparator may be set up with a variety of different conditions 
to further qualify your particular event action. The acceptable statuses are 
as follows: 
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BYT or WRD 
RD or WR 
TAR or OVL 
Anyone of the function codes sca 

SC1/UD 
SC2/UP 
SC3 
SC4 
SC5/SD 
SC6/SP 
SC7/CPU 

When setting up a status comparator, the following examples are 
acceptable: 

S1=BYT 
S1=RD+OVL 
S2=SC4+RD+BYT 

As you can see, multiple choices for the status comparators are allowed, 
however, only one from each category should be used. For example, you 
should not set the status comparator to BYT +WRD, RD+WR, or SC3+SC4 
because these types of statuses would not happen simultaneously. 

Therefore, Sl and S2 can equal the following: 

STATUS MNEMONIC TABLE 

S1 BYT 
WRD 

+ RD 
WR 

+ 

(Only one out of each category) 

TAR 
OVL 

+ sca 
SC1/UD 
SC2/UP 
SC3 
SC4 
SC5/SD 
SC6/SP 
SC7/CPU 

( continued) 
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STATUS COMPARATOR BREAKDOWN 

14 13 12 11 10 9 8 7 6 5 4 3 2 
I I I I I I I I \ I / I I 

A31 A30 A29 A28 A27 A26 A2S A24 O=SCO O=OVL I 
1=SC1/UD 1=TAR I 
2=SC2/UP O=\.lR 
3=SC3 1=RD 
4=SC4 
S=SCS/SD 
6=SC6/SP 
7=SC7/CPU 

STATUS COMPARATOR BIT REPRESENTATION 

SCO=OOOOOOOO DC FF8F 
SC1/UD=00000010 DC FF8F 
SC2/UP=00000020 DC FF8F 
SC3=00000030 DC FF8F 
SC4=000000040 DC FF8F 
SCS/SD=OOOOOOSO DC FF8F 
SC6/SP=00000060 DC FF8F 
SC7/CPU=00000070 DC FF8F 
TAR=00000004 DC FFFB 
OVL=OOOOOOOO DC FFFB 
RD=00000002 DC FFFD 
\.lR=OOOOOOOO DC FFFD 
BYT=00000001 DC FFFE 
\.lRD=OOOOOOOO DC FFFE 
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Example of mode 2 display: 

>SET 
ES SETUP: SEE MANUAL FOR DETAILS ••• 
SET #X, #Y - SET ITEM X TO VALUE CORRESPONDING TO Y 
LD O;SAV 0 LOAD/SAVE SETUP FOR CURRENTLY SELECTED USER 

SYSTEM: #1 USER = 0; [0,1] 
#2 RESET CHAR = $1A 
#3 XON, XOFF = S11, S13 
#4 TRACE MODE = 2; [0, 1, 2, 3] 

TERMINAL: #10 BAUD RATE = #14; [2=110, 5=300, iO=2400, 14=9600 
#11 STOP BITS = 1; [1, 2] 
#12 PARITY = 0; [O=NONE, 1=EVEN, 2=000] 
#13 CRT LENGTH = #24 
#14 TRANSPARENT MODE ESCAPE SEQUENCE = S1B, S1B 

COMPUTER: #20 BAUD RATE = #7; [7=1200, 12=4800, 15=19200] 
#21 STOP BITS = 1 
#22 PAR ITY = 0 
#23 TRANSPARENT MODE ESCAPE SEQUENCE = S1B, S1B 
#24 COMMAND TERMINATOR SEQUENCE = SOD, SOO, SOO 
#25 UPLOAD RECORD LENGTH = #32; [1 TO 127] 
#26 DATA FORMAT = 2; [O=INT, 1=MOS, 2=MOT, 3=SIG, 4=TEK, 5=XTEK] 
#27 ACKNOWLEDGE CHAR = S06 

(continued) 
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Example of mode 2 display: 

>DRT 
LINE ADDRESS DATA R/W FC OS SZ OCS TIME 
#20 FFF00506 > OOCOFFFF R TAR SP 01 10 1 1.215 S 
#19 FFF00508 > 206DFFFF R TAR SP 01 00 0 1.215 S 
#18 FFF0050A > 041AFFFF R TAR SP 01 10 1 1.215 S 
#17 FFF21C72 < FFFBFFFB W TAR SO 01 00 0 1.215 S 
#16 FFF21C74 < 00400040 W TAR SO 01 10 1 1.215 S 
#15 FFF21C6E < FFF2FFF2 W TAR SO 01 00 0 1.215 S 
#14 FFF21C70 < 04220422 W TAR SO 01 10 1 1.215 S 
#13 FFF0050C > 2268FFFF R TAR SP 01 00 0 1.215 S 
#12 FFF0050E > OOOCFFFF R TAR SP 01 10 1 1.215 S 
#11 FFF2041A > FFF2FFFF R TAR SO 01 00 0 1.215 S 
#10 FFF2041C > 0422FFFF R TAR SO 01 10 1 1.215 S 

#9 FFF00510 > 4A29FFFF R TAR SP 01 00 0 1.215 S 
#8 FFF00512 > 0007FFFF R TAR SP 01 10 1 1.215 S 
#7 FFF2042E > FFFBFFFF R TAR SO 01 00 0 1.215 S 
#6 FFF20430 > 0040FFFF R TAR SO 01 10 1 1.215 S 
#5 FFF00514 > 6A02FFFF R TAR SP 01 00 0 1.215 S 
#4 FFF00516 > 6106FFFF R TAR SP 01 10 1 1.215 S 
#3 FFFB0047 > 44FFFFFF R TAR SO 10 01 0 1.215 S 
#2 FFF00518 > 4CDFFFFF R TAR SP 01 00 0 1.215 S 
#1 FFF0051A > 0300FFFF R TAR SP 01 10 1 1.215 S 
#0 BREAK 
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Trace Mode 3 
Trace mode 3 requires that the 40 conductor cable from the Pod be 
connected to the Logic State Probe connector on the front panel of the ES. 

Figure 13. Trace Mode 3 

Mode 3 would be selected to trace 32 address~ 16 data~ and all status lines. 
There are 6 LSA lines available for use in this mode. 

In this mode~ the high address byte (A24-A31) is set up in the high 8 bits 
of the LSA register and the statuses are assigned as in modes 1 and 2. 
(Refer to page 8-31) 

SETUP 

To select mode 3 operation~ type in: 

>SET 4,3 

(continued) 
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To view the selected mode of operation, type in: 

>SET (refer to line #4) 

Disconnect the Logic State Probe option and replace with the smaller cable 
that comes out of the 68020 pod. Connect the LSA pod to the 68020 pod 
face plate. 

OPERATION 

The ES1800 Event Monitor System is designed to use trace information to 
cause event actions. In the 68020, trace information is different depending 
on the selected mode (0, 1,2, or 3). 

The trace buffer contains 24 address bits, 16 data bits, 20 status bits, 16 
logic state bits, and 24 timer bits. For mode 3, these bits trace the 
following: 

Trace address bits: 

AO through A23 on the trace card will trace 
AO through A23 of the 68020 address bus. 

Trace data bits: 

8-46 

DO through 015 on the trace card will trace 
016 through 031 of the 68020 data bus. 
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Trace status bits: 

50 through 514 on the trace card will trace: 

Interrupt Pending (514) 
Autovector (513) 
Break (512) 
Interrupt Line 2 (S11) 
Interrupt Line 1 (S10) 
Interrupt Line 0 (S9) 
Bus Error (S8) 
Memory Access Violation (S7) 
Memory Write Violation (57) 
Function code line 2 (S6) 
Function code line 1 (S5) 
Function code line 0 (S4) 
(not used) (53) 
TGT/OVL (52) 
Read/Write (51) 
Byte/Word (SO) 

Trace logic state bits: 

LSO through LS15 on the trace card will trace 
the following: 

68020 Address Bit 31 on LS15 
68020 Address Bit 30 on LS14 
68020 Address Bit 29 on LS13 
68020 Address Bit 28 on L512 
68020 Address Bit 27 on L511 
68020 Address Bit 26 on L510 
68020 Address Bit 25 on L59 
68020 Address Bit 24 on L58 
Read Modify Write Cycle (RMC) on L57 
Cache Disable (CDI5) on L56 

The remaining lines (LSO-LS5) come from the Logic State Analyzer pod 
option. To use these lines, plug the pod into the connector located on the 
68020 pod face plate. Use only the first 6 lines. 

( continued) 
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When viewing the trace, all information will be in logical areas for easy 
viewing. For example, even though the logic state bits are tracing the 
upper data bits, these data bits will be displayed in the address field of the 
trace. The only item that is affected by this arrangement is the way the 
comparators are used for setting up the Event Monitor System. 

Examples 

When setting up the Event Monitor System, comparators are used to 
Qualify the event actions. Please refer to page 8-2 for a complete 
description. The comparators used are: 

• Two address comparators for use with the address area of 
the trace: AC 1 and AC2 

• Two data comparators for use with the data area of the 
trace: DC 1 and DC2 

• Two status comparators for use with the status area of the 
trace: S I and S2 

• One logic state comparator for use with the lower data bits 
of the trace: LSA 

• One count limit comparator for use with the internal count 
register: CL 

When assigning values to AC I and AC2, single values and ranges are 
acceptable. DC I, DC2 and LSA may have masked values. The CL register 
can be between 1 and $FFFF. 

To set up a comparator using the address bus, please remember to use the 
address comparators (ACI and AC2) and the logic state comparators 
(LSA). For example, when trying to break on the address $12345678, use 
the following procedure: 
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>AC1=S345678 
>LSA=S12 DC SOOFF 
>WHEN AC1 AND LSA THEN BRK 
>RBK 

Section 8: 68020 Event Monitor System 

Notice the LSA comparator is used for the upper address bits (A24-A31) 
and ACl is used for the lower address bits (AO-A23). The "DC $OOFF" is 
the mask that will cause the Event Monitor System to ignore the 
information that is being traced in the remaining LSA bits. 

The following chart may aid in setting up the LSA comparator: 

LS15 LS14 LS13 LS12 LS11 LS10 LS9 LS8 LS7 LS6 LS5 LS4 LS3 LS2 LS1 LSO 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

A31 A30 A29 A28 A27 A26 A25 A24 RMC CDC LS5 LS4 LS3 LS2 LS1 LSO 
1 1 1 1 1 
1--------------------------------------------------------------------1 

To setup the Event Monitor System to break on cache disable, use the 
following example: 

>LSA = 40 DC SFFBF 
>WHEN LSA THEN BRK 
>RBK 

The status comparators (Sl and S2) may be set up with a variety of 
different conditions to further qualify your particular event action. The 
acceptable statuses are as follows: 

( continued) 
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BYT or WRD 
RD or WR 
TAR or OVL 
Anyone of the function codes SCQ 

SC1/UD 
SC2/UP 
SC3 

BER 

SC4 
SC5/SD 
SC6/SP 
SC7!CPU 

Anyone of the interrupt priorities, IPQ through IP7 
AV (autovector) 
IP (interrupt pending) 

When setting up a status comparator, the following examples are 
acceptable: 

S1=BYT 
S1=RD+OVL 
S2=BER+TAR 
S2=SC4+RD+BYT 
S1=IP4 

As you can see, multiple choices for the status comparators are allowed, 
however, only one from each category should be used. For example, you 
should not set the status comparator to BYT +WRD, RD+WR, or SC3+SC4 
because these types of statuses would not happen simultaneously. 
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Therefore, S I and S2 can equal the following: 

STATUS MNEMONIC TABLE 

S1 = BYT + RD + TAR + sco + BER + IPO + AV 
WRD WR OVL SC1/UD IP1 

SC2!UP IP2 
SC3 IP3 
SC4 IP4 
SC5/SD IP5 
SC6/SP IP6 
SC7/CPU IP7 

(Only one out of each category) 

14 13 
I I 

1=IP 1=AV 

12 
I 

STATUS COMPARATOR BREAKDOWN 

11 10 
\ I / 

O=IPO 
1=IP1 
2=IP2 
3=IP3 
4=!P4 
5=IP5 
6=IP6 
7=IP7 

987 

I 
1=BER 

654 
\ I / 

O=SCO 
1=SC1/UD 
2=SC2/UP 
3=SC3 
4=SC4 
5=SC5/SD 
6=SC6/SP 
7=SC7/CPU 

+ IPO + AV 

320 
I I 

O=OVL I 
1=TAR I I 

O=WR I 
1=RD I 

O=\.IRD 
1=BYT 

+ IP 

( continued) 
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STATUS COMPARATOR BIT REPRESENTATION 

IP=4000 DC BFFF 
AV=2000 DC DFFF 
IPO=O DC FF1F 
IP1=00000200 DC F1FF 
IP2=00000400 DC F1FF 
IP3=00000600 DC F1FF 
IP4=00000800 DC F1FF 
IP5=OOOOOAOO DC F1FF 
IP6=OOOOOCOO DC F1FF 
IP7=OOOOOEOO DC F1FF 
BER=00000100 DC FEFF 
SCO=OOOOOOOO DC FF8F 
SC1/UD=00000010 DC FF8F 
SC2/UP=00000020 DC FF8F 
SC3=00000030 DC FF8F 
SC4=000000040 DC FF8F 
SC5/SD=000000050 DC FF8F 
SC6/SP=000000060 DC FF8F 
SC7/CPU=000000070 DC FF8F 
TAR=00000004 DC FFFB 
OVl=OOOOOOOO DC FFFB 
RD=00000002 DC FFFD 
WR=OOOOOOOO DC FFFD 
BYT=00000001 DC FFFE 
WRD=OOOOOOOO DC FFFE 
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Example of mode 3 display: 

>SET 
ES SETUP: SEE MANUAL FOR DETAILS .•• 
SET IX, #Y - SET ITEM X TO VALUE CORRESPONDING TO Y 
LD O;SAV 0 LOAD/SAVE SETUP FOR CURRENTLY SELECTED USER 

SYSTEM: #1 USER = 0; [0,1] 
#2 RESET CHAR = $1A 
#3 XON, XOFF = $11, $13 
#4 TRACE MODE = 3; [0, 1, 2, 3] 

TERMINAL: #10 BAUD RATE = #14; [2=110, 5=300, 10=2400, 14=9600 
#11 STOP BITS = 1; [1, 2] 
#12 PARITY = 0; [O=NONE, 1=EVEN, 2=000] 
#13 CRT LENGTH = #24 
#14 TRANSPARENT MODE ESCAPE SEQUENCE = $1B, $1B 

COMPUTER: #20 BAUD RATE = #7; [7=1200, 12=4800, 15=19200] 
#21 STOP BITS = 1 
#22 PARITY = 0 
#23 TRANSPARENT MODE ESCAPE SEQUENCE = $1B, $1B 
#24 COMMAND TERMINATOR SEQUENCE = $00, $00, $00 
#25 UPLOAD RECORD LENGTH = #32; [1 TO 127] 
#26 DATA FORMAT = 2; [O=INT, 1=MOS, 2=MOT, 3=SIG, 4=TEK, 5=XTEK] 
#27 ACKNOWLEDGE CHAR = $06 

(continued) 
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Example of mode 3 display: 

>ORT 
LINE ADDRESS DATA R/W FC IPL LSA - 0 TIME 
#20 FFF21C5E < FFFB W TAR SO 0 IP %111111 500.183 MS 
#19 FFF21C60 < 0040 W TAR SO 0 IP %111111 500.184 MS 
#18 FFF21C5A < FFF2 W TAR SO 0 IP %111111 500.184 MS 
#17 FFF21C5C < 0422 W TAR SO 0 IP %111111 500.185 MS 
#16 FFF21C56 < 0000 W TAR SO 0 IP %111111 500.186 MS 
#15 FFF21C58 < 0000 W TAR SO 0 IP %111111 500.186 MS 
#14 FFF21C52 < 0000 W TAR SO 0 IP %111111 500.187 MS 
#13 FFF21C54 < 0000 W TAR SO 0 IP %111111 500.188 MS 
#12 FFF21C4E < 0000 W TAR SO 0 IP %111111 500.188 MS 
#11 FFF21C50 < 0008 W TAR SO 0 IP %111111 500.189 MS 
#10 FFF21C4A < 0000 W TAR SO 0 IP %111111 500.190 MS 

#9 FFF21C4C < OOFE W TAR SO 0 IP %111111 500.190 MS 
#8 FFF21C46 < 0000 W TAR SO 0 IP %111111 500.191 MS 
#7 FFF21C48 < 0003 W TAR SO 0 IP %111111 500.192 MS 
#6 FFF21C42 < 0000 W TAR SO 0 IP %111111 500.192 MS 
#S FFF21C44 < 0003 W TAR SO 0 IP %111111 500.193 MS 
#4 FFF21C3E < 0014 W TAR SO 0 IP %111111 500.193 MS 
#3 FFF21C40 < OOOC W TAR SO 0 IP %111111 500.194 MS 
#2 FFF21C3A < 0000 W TAR SO 0 IP %111111 500.195 MS 
#1 FFF21C3C < 0001 W TAR SO 0 IP %111111 500.195 MS 
#0 BREAK 
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Counting Events 

Registers: 

Events: 

CL 
CL.1 
CL.2 
CL.3 
CL.4 

CL=<EXP> 
CL<.group>=<EXP> 

CNT 
RCT 
TOC 

Section 8: 68020 Event Monitor System 

Value Type - 16 bit integer 

Events can be defined to count bus cycles selectively. There is one 
hardware counter and there are four count registers, one register for each 
group. Each group has its own count limit register (CL). The Event 
Monitor System has only one counter. The hardware counter is 
automatically loaded with the count limit register for group 1 when 
entering run mode. 

The count, CNT, action decrements the hardware counter. When the count 
reaches zero, the CL event becomes true. If all other conditions specified 
in the WHEN/THEN clause are satisfied, the appropriate action is taken. 

Whenever the reset count, RCT, action is specified, the count comparator 
value for the specified group is loaded into the hardware counter. When 
switching groups, the current value of the hardware counter is passed 
along as a global count value unless a RCT action is specified in the same 
list of events that causes the group switch. 

( continued) 
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The toggle count, TOC, command provides a way to turn counting on and 
off. When a TOC event is detected, the count is toggled to the opposite 
state, either on or off. You can specify an event that starts and stops the 
counter each time it is detected or specify any number of events that toggle 
the counter on and off. 

The current value of the counter cannot be read. You can only detect 
when you have reached a limit. 

This table describes the count conditions immediately before an after a 
group change. 

New Group 
II I 

Previ ous II Nothing I I 

G roup II Spec if i ed I CNT I TOC I 

================1 1=============== ===============1===================1 
Nothing II No cycles Count only I Count nothing I 

Specified II counted qual'd cycles I until first TOC I 

----------------11--------------- ---------------1-------------------1 
CNT II No cycles Count only I Count nothing I 

I I counted qual'd cycles I until first TOC I 

----------------11--------------- ---------------1-------------------1 
TOC I I No cycles Count only I Count nothing I 

(Not counting) I I counted qual'd cycles I until first TOC I 

----------------11- -------------- ---------------1- ------------------I 
TOC II No cycles Count only I Count all I 

(Tracing) II counted qual'd cycles I until first TOC I 
----------------11--------------- ---------------1-------------------1 
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This table describes initial count conditions (always group I). 

Examples 

Action II Count 
Specified I I Condition 

--------------11--------------------
--------------11--------------------

Nothing II Count 
II nothing 

--------------11--------------------
CNT II Count only 

I I Qual1d CNT events 
--------------11--------------------

TOC II Count nothing 
!! until TOC event 

--------------11--------------------

Count the times that the specified data are written to a specific address. 
Break if the data are written 20 times. 

>CL=#20 
>S1=WR 
>AC1=4020; DC1=$XXF3 
>WHEN AC1 AND DC1 AND S1 THEN CNT 
>WHEN CL THEN BRK 
>RBK 

R> 

( continued) 
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To cause a break to occur after $400 writes have lapsed: 

S1 = WR 
CL = 400 
WHEN S1 THEN CNT 
WHEN CL THEN BRK 

Look for a read from a specific I/O port. After it is found go to group 2, 
load the group 2 counter register value into the hardware counter and set a 
group 2 address comparator to count every bus cycle (all addresses). Break 
after 100 bus cycles. 

>AC1='IOport 
>S1=RD 
>WHEN AC1 AND S1 THEN GRO 2, RCT 
>CL.2=#100 
>AC1.2=0 TO ·1 
>2 WHEN AC1 THEN CNT 
>2 WHEN CL THEN BRK 
>RBK 

R> 
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Trigger Signal 

The trigger signal is an output that is available from the BNC connector 
labelled TRIG on the back panel of the ES1800 chassis and from pin 19 of 
the optional LSA pod. When a TGR event is detected, the trigger signal is 
asserted, and remains so for the duration of the specified bus cycle. If a 
trigger event is specified for more than one consecutive bus cycle, the 
signal stays high for the duration of the consecutive bus cycles. 

The trigger signal can be used as a pulse output for triggering other 
diagnostic equipment. It can also be used in conjunction with a 
counter/timer for timing subroutines. 

Examples 

Trigger a scope when reading data from a UART. 

>AC1=IDATA_PORT 
>S1=RD 
>WHEN AC1 AND S1 THEN TGR 

Determine the duration of a subroutine using the trigger pulse. The trigger 
pulse can be the input to a counter/timer or a scope. The duration of the 
subroutine can be determined from the pulse width displayed on the scope 
or the counter/timer readout. 

>AC1=2500 
>AC1.2=AC1+38E 
>DC1.2=XXXX 

>WHEN AC1 THEN TGR, GRO 2 
>2 WHEN DC1 THEN TGR 
>2 WHEN AC1 THEN GRO 1 
>RUN 

R> 

Start of subroutine 
End of subroutine 
Detect any data pattern 

Go to Group 2 when subroutine is entered 
Trigger during all cycles while in Group 2 
Go back to Group 1 when last instruction 
in subroutine is executed. 

( continued) 
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Special Interrupts 

Registers: 

SIA Value Type - 32 Bit Integer 

Events: 

FSI 

The force special interrupt action, FSI, provides a way to jump to a 
specified address when a specific event is detected. 

The special interrupt address register, SIA, should be set prior to entering 
run mode if you are using the FSI event. It defines the address your 
program vectors to when the FSI is executed. 

When an FSI event is detected, an IFSI ACTIVEI message is displayed on the 
screen. You may also see some unusual cycles in the trace memory at the 
address where the FSI occurred. These are internal cycles that get traced 
as the execution address is changed. They are not purged from the trace 
memory because of the need for speed when executing an FSI. 

The FSI event can be used as a fast way to make a patch to your code. It is 
also used to write soft shutdown routines for machinery that cannot be 
halted using a simple breakpoint. 

The FSI routine residing at the SIA address should terminate with a return 
from exception (RTE) instruction. Execution will resume at the address 
immediately following the instruction that caused the FSI. If this is a soft 
shutdown, you will probably define a breakpoint at the RTE instruction. 
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Examples 

Make a patch using overlay memory. 

>MAP 1000 
>AC1=8F36 
>WHEN AC1 THEN FSI 
>SIA=1000 
>ASM SIA 

>RUN 
R> 

Single line assembler - patch code 
can be assembled here. 

Assume the program needs to break at a certain address, but the machine 
cannot be turned off until a soft shutdown routine is executed. Set SIA to 
the address of the soft shutdown routine. Use an FSI action at the break 
address, then set a breakpoint at the end of the soft shutdown routine. 

>SIA= I SHUT_down 
>AC1=$7F4E2 
>AC2='SHUT_down + 4E 
>WHEN AC1 THEN FSI 
>WHEN AC2 THEN BRK 
>RBK 

R> 
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Changing Event Groups 

The four event groups provide a way to detect sequential events. When 
emulation is entered, event monitoring always begins in group 1. The 
example below describes a common use of the EMS group structure. 

You may wish to trace a subroutine after it has been called by module A or 
module B, but not if it has been called from modules C, D, or E. In this 
case, you would define the address comparators in group 1 to the address 
ranges of modules A and B. When either of these modules is encountered, 
switch to group 2 and look for the subroutine. After tracing the 
subroutine, switch back to group 1. 

>'Module_A =1240 LEN 246 
>'Module_B =8750 LEN 408 
>'Sub_X =8934 LEN 56 

>AC1='Module A 
>AC2='Module_B 

>WHE AC1 OR AC2 THE GRO 2 

>AC1.2='Sub X 

>2 WHEN AC1 THE TRC 
>2 WHE NOT AC1 THE GRO 1 
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The TRC/TOT and CNT /TOC actions interact in a specific way when 
event groups are switched. The following state transition tables describe 
the actions taken when each of the different event combinations are 
specified. 

New Group 

Previous Nothing 
TRC TOT 

Group Specified 

Nothing Trace all Trace only No trace 
specified cycles qualified cycles until first TOT 

TRC 
Trace all Trace only No trace 

cycles qualified cycles until first TOT 

TOT OFF Trace all Trace only No trace 
(not tracing) cycles qualified cycles until first TOT 

TOT ON Trace all Trace only No trace 
(tracing) cycles qualified cycles until first TOT 

I 
New Group 

Previous Nothing 
CNT TOC 

Group Specified 

Nothing No cycles Count only No count 
specified counted qualified cycles until first TOC 

CN!' 
No cycles Count only No count 
counted qualified cycles until first TOC 

TOCOFF No cycles Count only No count 
(not counting) counted qualified cycles until first TOC 

TOCON No cycles Count only No count 
(counting) counted qualified cycles until first TOC 

( continued) 
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Shortcuts for Setting Up 

This information is intended as a helpful guide to aid in setting up the 
Event Monitor System. Please read all of this information before using it. 
You can use the examples as is or you may find another combination of 
commands to accomplish your task. 

These examples assume you are familiar with macros, (page 5-117) and, 
for repetitive use, know how to save macros to the EEPROM (page 5-25). 
Though the following macros use GDO and GD1, you may use any of the 
general purpose registers (page 5-87). 

MODE 0 

Mode 0 is relatively easy to set up when using the Event Monitor System. 
To set up the address comparators, simply use the lower 24 bits of the 
address. To set up the data comparators, use the following macro: 

_1=DC1=GDO» #16 
GDO=XXXXXXXX (32 bit data pattern you are using) 
_1 

Set GDO to a 32 bit data pattern and execute macro # 1. The data 
comparators will only utilize the upper 16 bits. This macro will shift the 
data pattern to the right 16 places and place the new value into DCI. 

The Event Monitor System can now be set up. For example: 

>WHEN DC1 THEN BRK 

MODEl 

Mode 1 uses the LSA comparator and the data comparators to set up a full 
32 bit data value. Use the following macro to set up a data comparator: 
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_1=LSA=GDO;DC1=GDO»#16 
GDO=XXXXXXXX (32 bit data pattern you are using) 

1 

Set GDO to a 32 bit pattern and execute macro #1. The data comparator 
will utilize the upper 16 bits and the LSA comparator will utilize the lower 
16 bits. 

The Event Monitor System can now be set up. For example: 

>wHEN DC1 AND LSA THEN BRK 

MODE 2 

(Please refer to Mode 1 for setting up the data comparator.) 

To set up the address comparator, you will need to use an address 
comparator and a status comparator. 

_1=AC1=GD1;S1=«GD1»#17)&$7FSO) DC $S07F 
GD1=XXXXXXXX (32 bit data pattern you are using) 

1 

This macro will place the lower 24 bits into ACI. Next, GDI will be 
shifted 17 (decimal) times to align adddress bits 24-31 to S 1 bits 7 -14. 
Next, it is HANDED" with $7F80 to zero out the lower bits. Finally, a 
don't care mask is added so the SI comparator will not expect to include 
bits 0-6 in the event comparison. This manipulated information will be 
placed into SI. 

The Event Monitor System can now be set up. For example: 

>WHEN AC1 AND S1 THEN BRK 

( continued) 
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To extend the address to a range, after the macro has been executed, use 
the following syntax: 

AC1=AC1 LEN XXXXXX 

You will not be able to extend the range to the upper 8 bits since they are 
residing in a status comparator. Ranges are not allowed in the status 
comparators. 

To include any of the other status bits (i.e. BYT jWRD or T ARjOVL), 
after the macro has been executed, use the following syntax: 

S1=S1+BYT 
S1=S1+TAR+IP3 

MODE 3 

_1=AC1=GDO;LSA=«GDO»#16)&$FFOO) DC $FF 
GDO=XXXXXXXX (32 bit data pattern you are using) 
_1 

This macro will place the lower 24 bits into AC 1. Next, GDO will be 
shifted 16 (decimal) times to align adddress bits 24-31 to LSA bits 8-15. 
Next, it is "ANDED" with $FFOO to zero out the lower bits. Finally, a 
don't care mask is added so the LSA comparator will not expect to include 
bits 0-7 in the event comparison. This manipulated information will be 
placed into the LSA comparator. 

The Event Monitor System can now be set up. For example: 

>WHEN AC1 AND LSA THEN BRK 
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To extend the address to a range, after the macro has been executed, use 
the following syntax: 

AC1=AC1 LEN XXXXXX 

You will not be able to extend the range to the upper 8 bits, since they are 
residing in an LSA comparator. Ranges are not allowed in LSA 
comparators. 
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ES LANGUAGE MNEMONICS 

ES Language Commands 

Mnemonic Description Page 

> emulation pause mode prompt 4-27 

R> emulation run mode prompt 4-27 

I RETURN I Return 4-6 

/ repeat previous command line 4-7 

statement separator 4-6 

* repeat command 4-6 

CTRLQ start screen scrolling (can be changed) 4-31 

CTRLS stop screen scrolling (can be changed) 4-31 

CTRLX delete line 4-31 

CTRLR reprint current line 4-31 

CTRLZ reset the emulator 4-31 
ESC ESC escape transparent 4-31 

$ hexadecimal 4-11 
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Mnemonic Description Page 

# decimal 4-11 
0/0 binary 4-11 

\ octal 4-11 

= equals 4-12 

0 parentheses 4-8 

@ indirection 4-9 

* multiplication or repeat 4-17 

/ division 4-17 

+ addition 4-17 

subtraction 4-17 

negation 4-16 

& bitwise AND 4-17 
A. bitwise OR 4-17 

« shift left 4-17 
» shift right 4-17 

inverse, bitwise NOT 4-17 

memory block attribute 6-15 

increment Memory Mode address 6-46 

execute macro 2 5-110 

decremen t Memory Mode address 6-46 

execute macro 1 5-110 

? help menu 4-20 

? error query 4-7 

define/ execute macro 5-88 

symbol definition (single quote) 4-10 
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Mnemonic Description Page 

.B dot operator, byte mode 4-28 

.w dot operator, word mode 4-28 

.L dot operator, long word mode 4-28 

A(O-6) address register (0-6) 5-69 

ABS absolute value 4-17 

ACt, AC2 address comparators I and 2 7-3,8-3 

AND logical event AND 4-16 

ALL status constant 5-63 

ASM line assembler 6-34 

BAS display base value 5-79 

BFMT bus error register 5-75 

BMO block move 6-24 
BRK break 7-15,8-11 

BTE bus timeout enable switch 5-i2 

BUS display status of lines 6-82 
BYM byte mode 4-28 
BYT byte access status 7-5,8-4 

CAAR cache address (68020) 5-70 

CACR cache control (68020) 5-70 

CAS continuous address strobe switch 5-13 
CCT serial port control 5-35 
CDS cache disable switch (68020) 5-14 
CES clear WHEN/THEN statements 7-14,8-10 

CL count limit 7-8,8-4 
CLK read target system clock 6-79 
CLM clear memory map 5-62 
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Mnemonic Description Page 

CLR clear microprocessor data registers 5-76 

CLT clear trace memory (68020) 5-102 

CMC clear macros 5-121 

CNT count event 7-20,8-54 

COM Communication with target 5-47 

CPU CPU space 5-63 
Cpy copy switch 5-15 

CRC target cyclic redundancy check 6-80 

CYC cycle (68010) 5-72 

D(0-7) data registers (0-7) 5-69 
DB display memory block 6-17 

DBP disable bus error switch 5-16 
DC don't cares 4-11 
DCI, De2 data comparators I and 2 7-4,8-3 
DEL delete symbol/section 5-132 
DES display WHEN/THEN statements 7-12,8-8 
DFB default base register 5-70,5-85 
DFC destination function code register 5-69 

(68010) 

DIA display ASCII character string 5-51 
DIB bus error register 5-73,5-75 
DIS display disassembled memory 6-39 
DM display memory map 5-54 
DNL download 5-38 
DOB bus error register 5-73,5-75 
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Mnemonic Description Page 

DR display microprocessor registers 5-76 

DRT display raw trace memory 5-94 

DST display raw trace memory 5-108 

DT disassemble trace memory 5-103 

DTB disassemble trace memory backward 5-116 
DTF disassemble trace memory forward 5-116 

EeS external cycle start switch (68020) 5-17 
END exit line assembler 4-29 

FA bus error register 5-73,5-75 
FIL fill memory with constant data 6-21 
FIN find data in range 6-19 
FMT bus error register 5-73 
FSI force special interrupt 7-25,8-58 
FST fast interrupt enable switch 5-18 
FTO fast bus timeout switch 5-20 

GDO-7 general purpose data registers (0-7) 5-70,5-87 
GRO-7 general purpose range registers (0-7) 5-70,5-89 
GRO event monitor system group 7-27,8-61 

IDX repeat index register 5-70,5-113 
lIB bus error register 5-73 
ILG illegal memory access attribute 5-56 
1M introspective mode switch 5-21 
IP(O-7) interrupt levels 7-5,8-4 
IPS bus error register 5-75 
IR(1-16) bus error registers 8-4 
IRA in ternal range 4-11 
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Mnemonic Description Page 

IR(A-G) bus error registers 5-75 

ISP interrupt stack pointer 5-70 

LD load EEPROM data 5-27 

LDV load vectors 6-9 
LEN length 4-11 

LIM repeat limit register 5-70,5-113 

LOV load overlay memory 5-65 
LSA Logic State Probe comparator 7-4,8-3 

LST decrements address in memory mode 6-46 

LWM long word mode 6-15 

MAC display macros 5-118 

MAP define overlay memory map 5-55 
M enter memory mode 6-42 

MMD access status register 5-70,5-81 
MMP memory mode pointer 5-70,5-83 
MMS memory mode status 5-70,5-81 
MOD modulo 4-17 
MSK bus error register (68010) 5-73 
MSP master stack pointer (68020) 5-70 
NOT logical event NOT 4-15 
NXT increment address in memory mode 6-46 
OCS operand cycle start 5-17 
OFF disable switches 5-9 
ON enables switches 5-9 
OR logical event OR 4-16 
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Mnemonic Description Page 

OVE overlay memory enable 5-63,5-70 

OVL overlay memory access 7-5,8-4 

OVO MMS/MMD attribute 5-81 

OVS overlay memory speed 5-67 

PC program counter register 5-69,5-73, 
5-75 

PPT peek/poke trace switch 5-22 

PUR clear symbolic memory 5-133 

R(O-14) bus error registers 5-73 
RBK run with breakpoints 6-5 
RBV load reset vectors and run breakpoints 6-5 
RCT reset count limit 7-20,8-54 
RD read access status 7-5,8-4 
RET execute line feed and return 5-136 
REV display firmware revision 5-135 
RNV run with new vectors 6-5 
RO read only attribute 5-56 
RST reset target system 6-14 
RUN run emulation 6-5 
RW read/write attribute 5-55 
Sl,S2 status comparators I and 2 7-5,8-4 
SAY save EEPROM data 5-25 
SBA bus error register 5-75 
SC(O-7) space code status 7-5,8-4 
SD supervisor data 5-63 
SEC display section 5-129 
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Mnemonic Description Page 

SET set/display system parameters 5-3 

SF(O-3, 10-17, special functions 6-50 
20,40-49) 

SFC source function code register (68010) 5-69 

SIA special interrupt address 7-25, 8-60 
SLO slow interrupt enable switch 5-18 
SP supervisor program 5-63 

SPD view bus speed info switch 5-23 
SR status register 5-69, 5-73, 

5-75 
SSP supervisor stack pointer register 5-69 
SSW bus error register 5-73,5-75 

STA search raw trace for address 5-114 

STD search raw trace for data 5-114 

STS search raw trace for status 5-114 

STP step and stop 6-8 

SYM display symbols 5-128 
SZ value display 4-28 

TAD tri-state address switch 5-24 

TAR target access 5-113 

TCE trace acquisition switch 5-24 

TCT terminal control 5-34 

TGO MMS/MMD attribute 5-81 

TGR enable trigger output 7-24, 8-58 

TGT target system memory attribute 5-56 

THE then 7-2, 8-2 

TIM Select Timer Frequency 5-107 
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Mnemonic Description Page 

TO to 4-11 

TOC toggle counting 7-21,8-55 

TOT toggle trace memory 7-17,8-12 

TRA transparent mode 5-32 

TRC trace event 7-17,8-12 
TST test register for repeats 5-70,5-91 

UD user data 5-63 

UP user program 5-63 

UPL upload 5-43 

UPS upload symbols 5-45 

USP user stack pointer register 5-69,5-70 

VBL verify block data 6-22 
VBM verify block move 6-27 

VBR vector base register (68010/20) 5-69,5-70 
VFO verify overlay memory 5-66 
VFY verify serial data 5-42 
VM valid memory address status 7-5,8-4 
VP valid peripheral address status 7-5,8-4 

WAI wait 6-11 
WDM word mode 4-27 
WHEN/THEN WHEN/THEN Statements 7-2,8-2 
\VR write access status 7-5,8-4 
WRD word access status 7-5,8-4 
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Mnemonic Description Page 

X don't care 4-11 

X exit memory mode 6-45 

XRA external range 4-11 
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ERROR MESSAGES 

Error Messages 

Following is a list of error messages that the Emulator may display due to 
target-type errors. 

eRe ERROR IN 
BOOT 

eRe ERROR IN 
DISASSEMBLER 

eRe ERROR IN ESL 

EMULATOR eRe 
ERROR 

Indicates a PROM error on the memory 
control board, U32 located in the Emulator 
chassis has a PROM malfunction. 
Addresses IFEOOO to IFFFFF (level 1) or 
EOOO to FFFF (for testing) on the 6809 side. 

Indicates a PROM error on the Emulator 
card, U72. Addresses I COOO to I FFFF 
(level 1) or COOO to FFFF (for testing) on 
the 6809 side. 

Indicates a PROM error on the Emulator 
card, located in the Emulator chassis. 
Addresses 4000 to FFFF on the 6809 side. 

Indicates a PROM error on the Emulator 
card. Addresses 8000 to FFFF on the 
680XX side. 

NOTE: A cyclic redundancy check (CRC) 
error message displays whenever an internal 
hardware error to the Emulator has 
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IvIEMORY ACCESS 
VIOLATION 

MEMORY WRITE 
VIOLATION 

PROCESSOR HUNG 

B-2 

occurred. A PROM that is not firmly 
seated or has one of its legs folded under 
may cause a CRC error. If after checking 
for this a PROM malfunction still exists, 
call the factory, as this may indicate a 
serious problem. 

Indicates that the target program has 
attempted to access an area of target that is 
mapped illegal (ILG). 

DM will help determine which areas are 
mapped as illegal. 

DRT will help determine where the 
program was making the access. 

Indicates that the target program has tried 
to write to the RAM overlay in an area that 
is mapped read only (RO). 

DM will help determine which areas are 
mapped read only. 

DRT will help determine which address the 
program was writing to. 

Indicates that the Emulator is forcing a 
break (a single step, stopping, or a 
breakpoint), but the target processor is not 
responding to the 6809. In the Emulator, 
this means the "run to pause" routine was 
interrupted. Issue a reset (CTRL-Z) and 
look at the RAW trace (DRT). 

In the 68000/08/10, a PROCESSOR­
HUNG error can occur if an odd value is 
present in the SSP or VBR when the break 
occurred. When the Emulator goes into run 
mode, the SSP is forced to an even value. 
In the 68010 and 68020, VBR will also be 



UNUSED VECTOR 
XXX 

WARNING- NO 
TARGETVCC 

Appendix B: Error Messages 

forced to an even value. If the program 
forces the VBR register to an odd address 
when the Emulator attempts to go into 
pause mode, a PROCESSOR HUNG error 
occurs. However, if the stack register in the 
68020 has been changed to an odd value 
during run, an UNUSED VECTOR 010 
message may display after a couple of single 
steps (see below). 

Indicates a processor-generated error that 
the Emulator is unable to correct. The 
Emulator returns control to the user with a 
~ prompt to wait for further commands. 
The number refers to the vector offset 
listed in the Exception Vector Assignments 
from Motorola. Please refer to the 
appropriate Motorola Microprocessor User's 
Manual. 

Indicates that there is no target power. 
Target power is checked before data 
strobes; therefore data strobes mayor may 
not be present. The operating system 
prompt returns after this message is 
displayed, permitting user input. 
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Data Strobe Messages 

These messages display whenever the data strobes are halted for more than 
220 ms, making the user aware of status conditions on the target system. 

BUS TIMEOUT 
WAITING FOR 
DSACK 

BUS TIMEOUT 
WAITING FOR 
DTACK 

DOUBLE BUS 
FAULT 

B-4 

(68020) Indicates that the present bus cycle 
has not been terminated. Possible causes 
include program execution accessing non­
existent memory or address space. 

This message does not necessarily indicate 
an error. If the bus cycle is terminated by 
the target after the message is displayed, 
program execution will continue. 

In the event the target does not terminate 
the cycle, use CTRL Z, then examine raw 
trace (using DRT) to determine the fault. 

(68000/08/10) Indicates that the present 
bus cycle has not been terminated. Possible 
causes include program execution accessing 
nonexistent memory or address space. 

This message does not necessarily indicate 
an error. If the bus cycle is terminated by 
the target after the message is displayed, 
program execution will continue. 

In the event the target does not terminate 
the cycle, use CTRL Z, then examine raw 
trace (using DRT) to determine the fault. 

Indicates that the processor is halted from 
the processor side due to a double bus fault. 



EXCESSIVE DMA 
TIME 

NO BUS ACTIVITY 

NO TARGET CLOCK 

Appendix B: Error Messages 

(68008) Double bus faults may be caused 
by: 

1. Stack memory in non­
valid memory space - no 
DT ACK returned. 

2. Stack memory in valid 
memory but set to an ODD 
address: example: 
SSP= 7FFFF should be SSP 
= 80000 or 7FFFE 

3. Attempting to access non­
valid memory. 

Indicates that the target bus request, bus 
grant, or bus grant acknowledge signals 
have been asserted for longer than 150 ms. 

This message does not necessarily indicate 
an error. If the other bus master releases 
the bus after this message is displayed, 
program execution will continue. 

In the event this condition continues in the 
target, use CTRL Z to break emulation. 

Indicates no data strobe activity. Possible 
causes include the processor executing a 
STOP instruction or, in a 68020 system, the 
processor is executing out of cache. 

This message indicates a status and does not 
necessarily indicate an error. 

Indicates that there is no clock present at 
the probe tip. The target system is expected 
to provide a clock signal. 
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NO TARGET VCC 

PROCESSOR 
EXECUTING STOP 
INSTRUCTION 

TARGET BUS 
ERROR IS LOW 

TARGET HALT 
ASSERTED 

TARGET RESET 
ASSERTED 

B-6 

Indicates that there is no VCC present at the 
probe tip. The target system is expected to 
provide VCC via the probe tip. Check the 
VCC pin for power. 

The probe tip power is checked before data 
strobes. Therefore, data strobes mayor 
may not be present as well as target power. 

For the 68000/08/10 processor only. See 
NO BUS ACTIVITY. 

Indicates that a bus error signal on the 
probe tip is held low by the target system. 

NOTE: This error requires a solid low from 
the target, whereas BUS ERROR and 
DOUBLE BUS FAULT both require the bus 
error pin to be negated. 

Indicates that the halt has been asserted 
from the target side for longer than .5 
seconds. 

Indicates that the target reset has been 
asserted for longer than about .5 seconds. 
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Appendix C 

SERIAL DATA FORMATS 

In order to download a program into target memory, the ES 1800 needs 
some way to receive this data in an intelligible format. This Appendix 
describes the downloading formats which the ES 1800 understands. 
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MOS Technology Format 

Figure 14. Specifications for MOS Technology Data Files Copyright 1983, 
Data I/O Corporation; reprinted by permission. 

INPUT 

A 
A 
A 
A 

H 
H 
H 
H 

START CHARACTER 

BC = Byte Count The hexadecimal number 01 data 
bytes in the record 

AAf1A = Address of first data byte in record. AAf1A 
in hexadecimal notation only 

HH = One data byte in hexadecimal notation 

CCCC = Checksum. Two byte binary summation of 
preceding bytes in record (including address, and 
data bytes) in hexadecimal notation 

This space can be used for lirle feed. carriage return or 
comments 

(Beginning of next record) 

LEGEND 
= Start Character 

BC = Byte Count (BC >00 in Record. BC = End of File Record) 
AAf1A = Address Field 
CCCC = Checksum of Record 
RRRR = Record Count 
HH = Two Hexadecimal Digits (0:9, AD) 

C-2 

END-OF-FILE RECORD 

B 
C 

R 
R 
R 
R. 

C 
C 
C 
C 

START CHARACTER 

Byte Count BC = 00 in End of File Record 

Record Count 

Checksum 

OUTPUT 
NOTES 

1) Number of bytes per record IS variable. See Table 3.1 
2) Each line ends with nonprinting line feed, ,,arriage return 

and nulls 

2 Hex Characters = 1 byte \ Data Records J 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH, HHCCC } 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCC 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCC 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCC 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCC 
BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCCC 
BCAAAAHHHHHHHHf-:HHHHHHHHHI-IHHHHHHHHHI-II-iHI-ICCC 
BCRRRRCCCC 
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Motorola Exorcisor Format 

Figure 15. Specifications for Motorola Exorciser/16-BM Data Files/ 
Copyright 1983, Data I/O Corporation; reprinted by permission. 

INPUT 

A 
A 
A 
A 

H 
H 
H 
H 

START CHARACTERS 

BC = Byte Count. The number of data bytes plus 3 (1 for 
checksum and 2 for address) in hexadecimal notation 

AAAA = Address of first date byte in record. AAAA In 
hexadecimal notation only 

HH = One data byte In hexadecimal notation 

CC = Checksum. One's complement of binary summation 

C address and daia byies) in hexadecimal noiaiion 

This space can be used for line feed, carriage return or 
comments 

S (Beginning of next record) 
1 

LEGEND 
SO = Optional Record Start Characters 
S 1 = Start Characters 
BC = Byte Count 

[(Date Butes/Record + 3] 
AAAA = Address of First Data Byte 
HH = Two Hexadecimal Digits (0-9, A-F) 
CC = Checksum of Record (one byte) 

SIGN ON RECORD OPTIONAL 

m SO Start characters of sign on record. Except 
o for start characters SO record has same format as 

data record 

END OF FILE RECORD 

S 
9 

B 
C 

A 
A 
A 
A 

C 

START CHARACTERS 

Byte Count BC = 03 in End of File Record 

Address 

C Checksum 

NOTES 

1) Number of bytes per record is variable. See Table 3.1 
2) Each line ends with nonprinting line feed, carriage return 

and nulls 
3) Sign on record may precede data 

2 Hex characters 1 byte \ Data ReCOl/dS 

S 1 BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

S 1 BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

S 1 BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

S 1 BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

S 1 BCAAAAHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

S9BCAAAACC 
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Intel Intellec Format 

Figure 16. Specifications for Intel Intellec/8/MDS Data Files/ 
Copyright 1983, Data I/O Corporation; reprinted by permission. 

INPUT 

START CHARACTER 

BC = Byte Count. The hexadecimal number of data bytes 
in the record 

AAAA = Address of first date byte in record. AAAA in 
hexadecimal notation only 

TT = Record Type (001 

HH = One data byte in hexadecimal notation 

CC - Checksum. Negation (two's complementl of binary 
summation of preceding bytes in record (including byte 
count, address, and data bytes I in hexadecimal notation 

This space can be used for line feed, carriage return or 
comments 

LEGEND 

= Start Characters 
BC = Byte Count (Date Bytes/Recordl 
AAAA = Address Field 
TT = Record Type 
H = One Hexadecimal Digit (0-9, A-Fl 
CC = Checksum of Record 
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B 
C 

A 
A 
A 
A 

T 
T 

START CHARACTER 

Byte Count. BC = 00 In End of File Record 

Address 

TT Record Type (011 

OUTPUT 

NOTES 

11 Number of bytes per record is variable. See Table 3.1. 
21 Each line ends with nonprinting line feed, carriage return 

and nulls 

2 Hex characters 1 byte,- Data Record7 

BCAAAATIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC} 
BCAAAA TIHHHHHHHHHHHHHHHHHHI1HHHHHHHHHHHHHCC 

BCAAAATIHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

BCAAAATI 
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Signetics/ Absolute Object File Format 

Figure 17. Specifications for Signetics/ Absolute Object Data Files 
Copyright 1983, Data I/O Corporation; reprinted by permission. 

INPUT 
DATA RECORD 

-v--
START CHARACTER 

-
A 
A AAAA = Address of first date byte In record. AAAA in 
A hexadecimal notation only . 
A -
B BC z Byte Count. The hexadecimal number of data bytes 
C in the record -
A AC = Address Check. Every byte is exclusive a Red with 
C the previous byte, then rotated left one bit -
H 
H HH = One data byte in hexadecimal notation 

~ 

@: DC ~ Data Check. Every byte. is exclusl.ve a Red with the 
C prevIous byte, then rotated left one bit 

tj
ThiS s. pa.ce can be used for line feed, carriage return or 
comments 

: (Beginning of next record) 

LEGEND 
= Start Characters 

AAAA = Address Field 
BC = Byte Count (Date Bytes/Record) 
AC = Address Check. Checksum of address and byte count 
HH = Two Hexadecimal Digits (0-9, A-F) 
DC = Data Check. Checksum of data in record 

END OF FilE RECORD 

~!:: START CHARACTER 

Address 

Byte Count BC = 00 In End of File Record 

tJ 
I' 

OUTPUT 

NOTES 

1) Number of bytes per record is variable. See Table 3.1. 
2) Each line ends with nonprinting line feed, carriage return 

and nulls 

2 HEX characters 1 byt7 Data Recordl 

AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC } 

AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

AAAABCACHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

AAAABCAC 
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Tektronix Hexadecimal Format 

Figure 18. Tekhex/Copyright 1983, Tektronix; reprinted by permission 

INPUT 

I = Start Character 

AAAA = Address of first date byte in record. 
(hexadecimal notation I 

BC = Byte Count The hexadecimal number of data bytes 
in the record 
CC = Checksum. Eight bit sum of the four bit 
hexadecimal values of the Six digits that make up the 
address and byte counts (hexadecimal notatlonl 

HH = One data byte in hexadecimal notation 

CC = Checksum. Eight bit sum modula 256, of the four 
bit hexadecimal values of the digits that make up the 
data bytes. 

Carriage Return 

(Beginning of next record I 

OUTPUT 
NOTES 

11 Number of bytes per record is variable. See Table 3.1 
21 Each line ends with nonprinting line feed, carriage return 

and nulls 

2 Hex characters 1 byte, Data Record7 

IAAAABCCCf.<Hf.<HHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC } 

I AAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC I 
IAAAABCCCHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCC 

IAAAABCCC """"'--- End of File Record 
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X 
X 

X 

/I =Two Start Characters 

XXX = Arbitrary string of ASCII characters 

Carriage Return 

START CHARACTER 

AAAA Transfer Address 

Byte Count BC = 00 In End of File Record 

CC = Checksum. Eight bit sum of the four bit 
hexadecimal values of the SIX digits that make up 
the transfer address and the byte count 
(hexadecimal notationl 

Carriage return 

LEGEND 

AAAA 
BC 
CC 
HH 
X 

= Start Characters 
= Address Field 
= Byte Count (Date ByteslRecordl 

= Checksum of Record 
= Two Hexadecimal Digits (0-9, A-FI 
= Any ASCII Character 
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Extended Tekhex Format 

Copyright 1983, Tektronix; reprinted by permission 

Extended Tekhex uses three types of message blocks: 

1. The data block contains the object code. 

2. The symbol block that contains information about a 
program section and the symbols associated with it. This 
information is only needed for symbolic debug. 

3. The termination block contains the transfer address and 
marks the end of the load module. 

NOTE 

Extended Tekhex has no specially defined abort block. 
To abort a formatted transfer, use a Standard Tekhex 
abort block. 

Each block begins with a six-character header field and ends with an end­
of -line character sequence. A block can be up to 255 characters long, not 
counting the end-of-line character. The header field has the format 
shown in the following table. 
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ITEM 
% 

Block 
Length 

Block 
Type 

Checksum 

NUMBER 
OF ASCII 

CHARACTERS 
1 

2 

2 

DESCRIPTION 
A permit sign specified that the block is 
in Extended Tekhex format. 

The number of characters in the block: a 
two·digit hex number. This count does not 
include the Leading % or the end-of-line. 

6 = data block 
3 = symbol block 
8 = termination block 

A two-digit hex number representing the 
sum, mod 256, of the values of all the 
characters in the block, except the leading 
%, the checksum digits, and the end-of-line. 
The following table gives the values for 
all characters that may appear in Extended 
Tekhex message blocks. 

Character Values for Checksum Computation 
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CHARACTERS 

0 •• 9 
A •• 2 
$ 

% 
. (peri od) 

(underscore) 
a .. z 

VALUES (DECIMAL) 

o .. 9 
10 •• 35 
36 
37 
38 
39 
40-65 
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V ARIABLE-LENGTH FIELDS 

In Extended Tekhex, certain fieids may vary in iength from 2 to i 7 
characters. This practice enables you to compress your data by eliminating 
leading zeros from numbers and trailing spaces from symbols. The first 
character of a variable-length field is a hexadecimal digit that indicates the 
length of the rest of the field. The digit 0 indicates a length of 16 
characters. 

For example, the symbols START, LOOP, and KLUDGESTARTSHERE 
are represented as 5START, 4LOOP, and OKLUDGESTARTSHERE. The 
values 0, 100H, and FFOOOOH are represented as 10, 3100, and 6FFOOOO. 

DATA AND TERMINATION BLOCKS 

If you do not intend to transfer program symbols with your object code, 
you do not need symbol blocks. Your load module can consist of one or 
more data blocks followed by a termination block. The following table 
gives the format of a data block and a termination block. 

Extended Tekhex Data Block Format 

# OF ASCI I 
ITEM CHARACTERS 
Header 6 

Load Address 2 to 17 

Object 2n 

DESCRIPTION 
Standard header field 
Block Type = 6 

The address where the object code is to be 
loaded: a variable-length number. 

n bytes, each represented as two hex 
digits. 
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Extended Tekhex Termination Block 

Header 6 Standard header field 
Block type = 8. 

Transfer Address 2 to 17 The address where program execut i on is to 
begin: a variable· length number. 

SYMBOL BLOCKS 

A symbol used in symbolic debug has the following attributes: 

1. The symbol itself: 1 to 16 letters, digits, dollar signs, 
periods, a percent sign, or symbolize a section name. 
Lower case letters are converted to upper case when they 
are placed in the symbol table. 

2. A value: up to 64 bits (16 hexadecimal digits). 

3. A type: address or scalar. (A scalar is any number that is 
not an address.) An address may be further classified as a 
code address (the address of an instruction) or a data 
address (the address of a data item). As symbolic debug 
does not currently use the code/data distinction, the 
address/scalar distinction is sufficient for standard 
applications of Extended Tekhex. 

4. A global/local designation. This designation is of limited 
use in a load module, and is provided for future 
development. If the global/local distinction is not 
important for your purposes, simply call all your symbols 
global. 

5. Section membership. A section may be thought of as a 
named area of memory. Each address in your program 
belongs to exactly one section. A scalar belongs to no 
section. 

The symbols in your program are conveyed in symbol blocks. Each symbol 
block contains the name of a section and a list of the symbols that belong to 
that section. (You may include scalars with any section you like.) More 
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than one block may contain symbols for the same section. For each 
section, exactly one symbol block should contain a section definition field, 
which defines the starting address and length of the section. 

If your object code has been generated by an assembler or compiler that 
does not deal with sections, simply define one section called, for example, 
MEMORY, with a starting address of 0 and a length greater than the 
highest address used by your program; and put all your symbols in that 
section. 

The following table gives the format of a symbol block. Tables that follow 
give the formats for section definition fields and symbol definition fields, 
which are parts of a symbol block. 

Extended Tekhex Block Format 

NUMBER 
OF ASCII 

ITEM CHARACTERS 
Header 6 

Section Name 2 to 17 

Section 5 to 35 
Definition 

Symbol 5 to 35 

DESCRIPTION 
Standard header field 
Block Type = 3 

The name of the section that contains the 
symbols defined in this block: a 
variable-length symbol. 

This field must be present in exactly one 
symbol block for each section. This field 
may be preceded or followed by any number 
of symbol definition fields. The table on 
the next page gives the format for this 
field. 

Zero or more symbol definition fields as 
described in the next table. 
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Extended Tekhex Syni)ol Block: Section Definition Field 

ITEM 
o 

Base 

Length 

NUMBER 
OF ASCII 

CHARACTERS 
1 

2 to 17 

2 to 17 

DESCRIPTION 
A zero signals a section definition field. 

The starting address of the Address 
section: a variable· length J'llIIi:)er. 

The length of the section: a variable-length 
ntIIber, coqxJted as 1 + (h i gh address base 
address). 

Extended Tekhex Syni)ol Block: Syni)ol Definition Field 

ITEM 
Type 

Symbol 

Value 

NUMBER 
OF ASCII 

CHARACTERS 
1 

2 to 17 

2 to 17 

DESCRIPTION 
A hex digit that indicates the global/local 
des i gnat i on of the syni)ol, and the type of 
value the syni)ol represents: 
1 = global address 
2 = global scalar 
3 = global code address 
4 = global data address 
5 = local address 
6 = local scalar 
7 = local code address 
8 = local data address 

A variable-length symbol. 

The value associated with the symbol: a 
variable-length J'llIIi:)er. 

The following figures show how the preceding tables of information might 
be encoded in Extended Tekhex. The information for the Extended 
Tekhex Symbol Block illustration could be encoded in a single 96-
character block. It is divided into two blocks for purposes of illustration. 
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Figure 13. Extended Tekhex Data Block 

[f 
Block length: 15H = 21 

I Checksum: 1 CH = 28 = 1 +5+6+3+1 +0+0+0+2+0+2+ ... 

± ~ f Object Code: 6 bytes 

%1561C3100020202020202 

, t I Load address: 100H 

L Block type: 6 

------- Header character 

Figure 14. Extended Tekhex Termination Block 

~ Block length: 8 ! r Checksum: 1AH = 26 = 0+8+8+2+8+0 

%0881A280 

, t t Transfer address: 80H 

L Block type: 8 

------ Header character 

C-13 



ES 1800 Emulator Reference Manual for 68000 Series Microprocessors 

Figure 15. Extended Tekhex Symbol Block 

---- Block length: 37H = 55 

r 
Checksum: 60H = (3+7+3+8+28+31+12+28+29+ ... )mod 256 

r Section definition field: 
.1-, base address = 40H; length = C6H 

%373608SVCSTUFF02402C622CRID140PEN25014READ25815WRITE260 
%373C88SVCSTUFF15CLOSE26814EXIT27029BUFLENGTH28013BUF278 , t ' L S~tion name: 

Block type: 3 

--------- Header character 
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Motorola S-Record Format 

s-RECORD CONTENT 

When viewed by the user, S-records are essentially character strings made 
of several fields which identify the record type, record length, memory 
address, code/data, and checksum. Each type of binary data is encoded as 
a 2-character hexadecimal number: the first character representing the 
high-order 4 bits, and the second the low-order 4 bits of the byte. 

The 5 fields which comprise an S-record are: type, length, address, 
code/data and checksum. 

The fields are composed as follows: 

FIELD 

type 

record length 

address 

code/data 

checksum 

PRINTABLE 
CHARACTERS 

2 

2 

4, 6, or 8 

0-2n 

2 

CONTENTS 

s-record type -- SO, 51, etc. 

The count of the character pairs in the 
record, excluding the type and record length. 

The 2-, 3-, or 4-byte address at or which the 
data field is to be loaded into memory. 

From 0 to n bytes of executable code, memory­
loadable data, or descriptive information. 
For compatibility with teletypewriters, some 
programs may limit the number of bytes to as 
few as 28 (56 printable characters in 5-
record) . 

The least significant byte of the one's 
complement of the sum of the values 
represented by the pairs of characters making 
up the record length, address, and the 
code/data fields. 

Each record may be terminated with a CR/LF /NULL. Additionally, an S­
record may have an initial field to accommodate other data such as line 
numbers generated by some time-sharing systems. 
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Accuracy of transmission is ensured by the record length (byte count) and 
checksum fields. 

S-RECORD TYPES 

Eight types of S-records have been defined to accommodate the several 
needs of the encoding, transportation, and decoding functions. The 
various Motorola upload, download, and other file-creating or debugging 
programs, utilize only those S-records which serve the purpose of the 
program. For specific information on which S-records are supported by a 
particular program, the user's manual for that program must be consulted. 

An S-record format module may contain S-records of the following types: 

C-16 

SO The header record for each block of S-records. The 
code/data field may contain any descriptive 
information identifying the following block of SO­
records. Under VERSAdos, the resident linker's 
IDENT command can be used to designate module 
name, version number, revision number, and 
description information which will make up the header 
record. The address field is normally zeros. 

S1 A record containing code/data and the 2-byte address 
at which the code/data is to reside. 

S2 A record containing code/data and the 3-byte address 
at which the code/data is to reside. 

S3 A record containing code/data and the 4-byte address 
at which the code/data is to reside. 

S5 A record containing the number of Sl, S2, and S3 
records transmitted in a particular block. This count 
appears in the address field. There is no code/data 
field. 

S7 A termination record for a block of S3 records. The 
address field may optionally contain the 3-byte address 
of the instruction to which control is to be passed. 
There is no code/data field. 
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58 A termination record for a block of S2 records. The 
address field may optionally contain the 3-byte address 
of the instruction to which control is to be passed. 
There is no code/data field. 

59 A termination record for a block of Sl records. The 
address field may optionally contain the 2-byte address 
of the instruction to which control is to be passed. 
Under VERSAdos, the resident linker's ENTRY 
command can be used to specify this address. If not 
specified, the first entry point specification 
encountered in the object module input will be used. 
There is no code/data field. 

Only one termination record is used for each block of S-records. S7 and S8 
records are usually used only when control is to be passed to a 3- or 4- byte 
address. Normally, only one header record is used, although it is possible 
for multiple header records to occur. 

CREATION OF 5-RECORD5 

S-record-format programs may be produced by several dump utilities, 
debuggers, VERSAdos' resident linkage editor, or several cross assemblers 
or cross linkers. ON EXORmacs, the Build Load Module (MBLM) utility 
allows an executable load module to be built from S-records; and has a 
counterpart utility in BUILDS, which allows an S-record file to be created 
from a load module. 

Several programs are available for downloading a file in S-record format 
from a host system to an 8-bit microprocessor-based or 16-bit 
microprocessor-based system. Programs are also available for uploading 
an S-record file to or from an EXORmacs system. 

Example: Shown below is a typical S-record-format module, as printed or 
displayed: 
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S0060000484421B 
S1130000285F245F2212226A00042429000082337CA 
S113001000020000800082629001853812341001813 
S113002041E9000084E42234300182342000824A952 
S107003000144Ed492 
S9030000FC 

The module consist of one SO record, four Sl records, and an S9 record. 

The SO record is comprised of the following character pairs: 

so S-record type so, indicating that it is a header record. 

06 Hexadecimal 06 (decimal 6), indicating that six character pairs (OR 
ASCII bytes) follow. 

00+ 
00 Four-character 2-byte address field, zeros in this example. 

48 
44+ ASCII H, 0, and R - IIHORII. 
52 

1B The checksum. 

The first Sl record is explained as follows: 

S1 S-record type S1, indicating that it is a code/data record to be 
loaded/verified at a 2-byte address. 

13 Hexadecimal 13 (decimal 19), indicating that 19 character pairs, 
representing 19 bytes of binary data, follow. 

00+ Four-character 2-byte address field; hexadecimal address 

00 0000, where the data which follows is to be loaded. 

The next 16 character pairs of the first Sl record are the ASCII bytes of the 
actual program code/data. In this assembly language example, the 
hexadecimal opcodes of the programs are written in sequence in the 
code/data fields of the Sl records: 
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285F 
245F 
2212 
226A0004 
24290008 
237C 
o 

2A 
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I NSTRUCTI ON 

MOVE.L (A7) +,A4 
MOVE.L (A7) +,A2 
MOVE.L (A2),D1 
MOVE.L 4(A2),A1 
MOVE.L FUNCTION(A1),D2 
MOVE.L #FORCEFUNC,FUNCTION(A1) 
(The balance of this code is continued in the code/data 
fields of the remaining S1 records, and stored in memory 
location 0010, etc.) 
The checksum of the first S1 record. 

The second and third Sl records each also contain $13 (19) character pairs 
and are ended with checksums 13 and 52 respectively. The fourth Sl 
record contains 07 character pairs and has a checksum of 92. 

The S9 record is explained as follows: 

S9 S-record type S9, indicating that it is a termination record. 
03 HexadecimaL 03, indicating that three character pairs (3 bytes) foLLow. 
00 The address field, zeros. 
Fe The checksum of the 59 record. 

Each printable character in an S-record is encoded in hexadecimal (ASCII 
in this example) representation of the binary bits which are actually 
transmitted. 
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Absolute address, 5-90 
Absolute value, 4-17 
Acknowledge character, 5-3 
Address comparators, 7-3, 8-3 
Addressing 

68020,5-57 
Address registers, 5-89 
Alpha/numeric value, 4-8 
AND, 4-16, 7-9, 8-5 
ASM, 6-34 
Assembler, 6-32 
Assembler directives, 6-36 

-B­

Backspace, 4-31 
Base, 5-85 
Base definition symbols, 4-11 
Base register, 4-10 
Bases 

Default, 5-85 
Input values, 5-85 

BAS, 5-79 
Baud rate, 3-12, 5-3, 5-29 
Block data 

Verify, 6-22 
Block move, 6-24 

Verify, 6-27 
B1\10, 6-24 

SUBJECT INDEX 

BNC connector, 3-6, 7-24, 8-59 
Breaking emulation, 7-15, 8-11 
Breakpoint, 8-11 
Breakpoints, 6-2, 7 -15 
BTE, 5-12 
Bus cycles, 5-94 
Bus error registers 

68020,5-74 
BUS, 6-81 
Bus speed, 5-23 
Bus time out enable, 5-12 
Byte mode, 4-28,6-15 

-C­

Cables, 3-8, 3-16 
Cache disable, 5-14 
CAS, 5-13 
CCR register, 5-77 
CCT, 5-30 
CCT, 5-32, 5-35 
CDS, 5-14 
CES, 7-14,8-10 
Changing event groups, 8-62 
Checksums, 5-38 
Clear memory map, 5-62 
Clear trace memory, 5-102 
Clear WHEN/THEN 

statements, 7-14, 8-10 
CLK; 6-79 
CLM, 5-62 
Clock, 6-79 
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CLT,5-102 
CMC, 5-121 
Code space, 5-63 
Colon operator, 5 -126 
Command entry mode, 6-3 
Commands 

Abbreviating, 7-1, 8-1 
Command line, 4-6 
Commonly used, 4-21,4-22, 

4-23 4-24 
Delay e~ecution, 6-11 
ESL, 4-6 
Exceptions, 4-6 
Memory, 6-15 
Mnemonics, 4-8 
Port dependent, 5-30 
Repeating, 5-91,5-122,5-125 
Save keystrokes, 5-87, 5-89 
Set-up, 5-1 
Single character, 4 - 7 
Terminator sequence, 5-3 

Communication with host, 5-30 
Communication with target 

programs, 5-47 
Comparator registers, 7-2,8-2 
Computer port control, 5-39 
COM, 5-47 
Configuration 

Menus, 5-1 
System, 1-4 

Continuous address strobe, 5-13 
Control Boards, 3-3 
Control characters, 4-31 
Copy data, 5-15 
Copy system variables, 5-27 
Countbuscyc~s,7-20,8-55 
Counter/timer use, 3-6, 7-24,8-59 
Counting events, 7-20, 8-55 
Count limit, 7 -8, 8-4 
Count limit comparator, 7-8, 8-4 
CPY, 5-15 
CRC, 6-80 
CRE, 6-80 
CRO, 6-80 
CRT length, 5-3 
Ctrl Q, 4-31 
Ctrl R, 4-31 
Ctrl S, 4-31 
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CtrlX, 4-31 
CtrlZ,4-31 
Custom diagnostics, 6-49, 6-75 
Customer service, 2-6 
Cycle (68010),6-13 
Cyclic redundancy check, 6-68, 

6-80 
CYC, 6-13 

-D-

Data, 7-4, 8-3 
Download, 5-37 
Upload, 5-43 

Data buffering, 5-29 
Data comparators, 7-4, 8-3 
Data registers, 5-87 
Data requirements, 3-14 
Data space, 5-63 
Data Strobe messages, B-4 
DB-25 connectors, 5-29 
DBP, 5-16 
DB,6-17 
Default base, 5-85 
Default base register, 4-10 
Defining action lists, 7-10, 8-6 
Defining events, 7-9, 8-5 
Delay command execution, 6-11 
Delete, 4-31 
DEL, 5-132 
DES, 7-12, 8-8 
DFB, 5-85 
Diagnostic functions, 6-49 
Diagnostics 

Complete RAM test, 
looping, 6-56 

Complete RAM test, single 
pass, 6-53 

CRC check of emulator, 6-68 
Custom, 6-49, 6-69 
Generate reset pulses, 6-67 
Pass parameters, 6-76 
Pass parameters to, 6-78 
Read continuously from 

address, 6-58 
Read data over entire 

range, 6-65 
Simple RAM test, looping, 6-54 



Simple RAM test, single 
test, 6-51 

Write alternate patterns 6-60 
Write continuously to ' 

address, 6-59 
Write incrementing count 6-66 
Write pattern then read 6~64 
Write pattern then rotate 6-62 

DIA,5-51 ' 
Disable bus errors on 

peeks/pokes, 5-16 
Disassembler, 6-39 
D!sassemble trace memory, 5-103 
DIsassemble trace page 5-116 
Display , 

Base, 5-85 
Blank line, 5-136 
Bus status, 6-81 
Character string, 5-51 
Event specifications, 7-12, 8-8 
Macros, 5-118 
Memory block, 6-17 
Raw trace bus cycles 5-94 
Revision dates, 5-135 
Symbols, 5-128 

DIS, 6-39 
DM,5-54 
DNL, 5-37 
Don't care values, 4-11 5-68 7-4 

8-3 '" 
Download 

Corruption, 5-42 
Custom diagnostics, 6-75 
Errors, 5-40 
From computer port 5-31 
From terminal port, 5-31 
Port control differences, 5-39 
Procedures, 5-37 
Record format, 5-7 
Symbols, 5-39 

DR, 5-76 
DRT, 5-23, 5-94 
DST, 5-108 
DTB, 5-116 
DTF, 5-116 
DT,5-103 
Dyadic operator, 4-i9 
Dynamic memory, 5-13, 5-24 

Index 

-E­

Ees, 5-17 
EEPROM, 5-1, 5-10, 5-25 
EEPROM Groups, 5-1 
EMS control statements 7-9 8-5 
Emulation, 5-93, 6-2' , 

Breaking,7-15,8-11 
Halting, 6-3, 6-4 
Resetting, 6-3 
Run mode, 6-2 
Starting, 6-2 

Emulator set-up 2-1 
END,6-34 ' 
Equation, 4-8 
Error messages, 4-32, B-1 

Data Strobe, B-4 
Errors 

ESL, 4-32 
message, B-1 

Escape sequence, 5-3 
Esc esc, 4-31 
ES Language, 4-1 
ES Language syntax, 4-2 
Event, 7-9,7-27,8-5 
Eventgroups,7-1 8-1 

r"h· ' '-' anglng, 7-27,8-62 
Event Monitor System, 4-15, 4-22, 

4-24,7-1,8-1 
Action definition, 8-6 
Address comparators, 7-3, 8-3 
Change event groups, 8-62 
Clear WHEN/THEN 8-10 
Comparator registers: 7-2, 8-2 
Count Events, 7-20 
Count events:, 8-55 
Data and LSA comparators 7-4 

8-3 ' , 
Define action list 7-10 8-6 
Display WHENrrHEN' 

statements, 7-12 8-8 
Event definition, 7~9, 8-5 
Event specs, 8-8 
Mode selection, 8-15 
Registers, 5-71 
Setup shortcuts (68020) 8-64 
Special interrupts, 7-25', 8-60 
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Status comparators, 7 -4, 8-4 
Status mnemonics, 7-5, 8-4 
Trace events, 7-17, 8-12 
Trace mode 0 (68020),8-19 
Trace mode I (68020), 8-27 
Trace mode 2 (68020), 8-36 
Trace mode 3 (68020), 8-45 
Trigger signal, 7-24, 8-59 

Event monitor system 
Clear WHEN/THEN, 7-14 

Event Monitor System actions, 8-6 
Execute bus cycle, 6-13 
Executing custom diagnostics, 6-69 
Expression, 4-8 
Extend command lines, 4-6 
Extended Tekhex serial data 

records, 5-126 
External cycle start, 5-17 

-F-

Fan filter, cleaning, 3-17 
Fast time out, 5-20 
Files 

Closing, 5-43, 5-46 
format, 3-12 
Opening, 5-45 
VIewing, 5-43 

Fill operator, 6-21 
FIL, 6-21 
Find memory pattern, 6-19 
FIN, 6-19 
FTO, 5-20 
Fuse, 3-7 

-G­

GD,5-87 
General Emulator registers, 5-70 
General purpose address 

registers, 5-89 
General purpose data 

registers, 5-87 
Generate reset pulses, 6-67 
Groups, 4-15, 7-9, 7-27,8-5 8-62 
GR,5-89 ' 
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-H-

Halting emulation, 6-3 
Hard copy, 5-11, 5-15 
Help, 4-20 

Communications set-up, 4-20 
Software switches, 4-20 
Special diagnostic 

functions, 4-20 
Help menu 

(68000/08/10),4-21 
(68020),4-23 

Hex format data files, 3-12 
Host computer, 5-29, 5-30 

-1-

IDX, 5-122 
ILG, 5-56 
Illegal statement, 4-1 
1M, 5-21 
Indirection, 4-9 
Indirection operator, 4-13 
Initializing Emulator, 5-26 
Integer, 4-8 
Interrupt enable, 5-18 
Introspective mode, 5-21 

-J-

Jump to specified address, 8-60 

-L-

LD,5-27 
LDV, 6-9 
LIM, 5-122 
L!ne assemble parameters, 6-34 
L!ne assembler, 4-29, 6-32, 6-34 
LIne assembler prompt, 4-27 
Load 

Overlay memory, 5-65 
Overylay memory, 6-29 
Reset vectors, 6-9 
Variables from EEPROM 5-25 

Logic state analyzer (LSA), 1:'10, 



3-11 
Logic state probe, 7-4,8-3 
LOV, 5~65, 6-29 
LSA comparators, 7-4, 8-3 
LST, 6-46 

-M­

MAC, 5-118 
~acros, 5-87,5-89,5-117 

Clearing, 5 -121 
Define, execute, 5-119 
Displaying, 5-118 
Saving, 5-117 
Truncation, 5-117 

~aintenance, 3-16 
Mapping the 68020, 5-57 
MAP, 5-55 
~emory 

Assembler, 6-32 
Clear memory map, 5-62 
Disassembler, 6-39 
Display memory map, 5-54 
Fill with data, 6-21 
Find data pattern, 6-19 
Loading from target to 

overlay, 5-65 
~apping, 5-55 
~odifying, 6-41 
Scrolling direction, 6-41 
Trace, 5-92 
Verify overlay, 5-66 
ViewIng, 6-41 

~emory block display, 6-17 
~emory commands, 6-15 
~emory disassembler, 4-29,6-39 
~emory mode, 4-29 

Entering, 6-42 
Exiting, 6-45 
~odifying data, 6-43 
Scroll direction, 6-41 
Scrolling, 6-46 

~emory mode pointer, 5-83,6-47 
~emory mode prompt, 4-27 
~emory mode status register, 5-81 
MMP, 5-83,6-47 
MMS, 5-81 
~ode 

Index 

operation, 8 - 20 
Setup, 8-20 

r ... 1ode 0, 8-64 
Mode I, 8-64 
~ode 2, 8-65 
~ode 3,8-66 
~odes 

~emory, 6-41 
Special ESL, 4-28 

~ode selection, 8-15 
M,6-42 

-N-

NOT, 4-15, 7-9,8-5 
Null modem cable, 2-3 
Null target, 3-10 
Numbers 

ESL, 4-10 
NXT, 6-46 

-0-

OFF, 5-9 
ON/OFF menu, 5-1, 5-9 
ON, 5-9 
Operand cycle start, 5-17 
Operation 

mode 0,8-20 
Operator 

Repeat, 5-122 
Operator precedence, 4-9, 4-17 
Operators 

ESL, 4-9 
OR 4-16 7-9 8-5 
Osclllosc~pe u~e, 3-6,6-49, 7-24, 

8-59 
Overlay map, 5-56 
Overlay memory, 1-9,5-37,5-53 

Load,6-29 
Verify, 6-30 

Overlay memory enable, 5-63 
Overlay memory speed, 5-67 
OVE, 5-63 
OVS, 5-67 
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-P-

Page through memory, 6-17 
Parentheses, 7-9, 8-5 

ESL, 4-8 
indirection, 4-13 
WHEN/THEN, 4-15 

Parity, 5-3 
Parts, 3-20 
Passing parameters to custom 

diagnostics, 6-71, 6-76 
Patching code, 7-25, 8-60 
Pause, 8-11 
Pause mode, 1-7,7-15,8-11 
Peeking and Poking into target 

system, 6-71 
Peeking and Poking into target 

system (68000/68008), 6-73 
Peek Poke trace, 5-22 
Peeks, 6-58 
Performance Analysis, 5-92 
Peripheral equipment, 3-6 
Pin configurations, 3-12 
Pod assembly, 3-8 
Pokes, 6-59 
Port Control 

Establish controlling port, 5-30 
Port control, 3-12, 5-15, 5-29 

Computer, 5-35 
Terminal, 5-34 
Transparent mode, 5-32 

Port dependent commands, 5-30 
Ports 

Configuration, 5-29 
Control considerations, 5-37 
Controlling port, 5-35 
Copying data to, 5-15 

Power, 3-23 
Power-on sequence, 2-5 
Power supply, 3-1 
PPT, 5-22 
Printing session, 5-11, 5-15 
Probe tip assembly, 3-16 
Prompts, 4-27 

ESL, 4-27 
PUR, 5-133 

1-6 

-R-

RAM 
Testing, 6-49 

RAM test 
Complete, 6-53 
Simple, 6-51 

RAM test, looping 
Complete, 6-56 
Simple, 6-54 

Range, 4-11 
ESL,4-11 

Raw trace bus cycles, 5-94 
RBK, 6-5 
RBV, 6-5 
Readability, 5-136 
Read data over range, 6-65 
Read target system clock, 6-79 
Real time, 1-8 
Rear Panel, 3-6 
Register list, 5-68 
Registers, 5-68 

Address, 5-89, 7-3,8-3 
Bus error, 5-72 
Clearing, 5-76 
Comparator, 7-2-7-6, 8-2 
Count, 7 -20, 8-55 
Data, 5-81, 5-87 
Display base, 5-71, 5-79 
Displaying, 5-76 
Event Monitor System, 5-71 
General Emulator, 5-70 
General Purpose, 5-117 
General purpose address, 5-89 
General purpose data, 5-87 
Loading, 5-77 
Memory mode pointer 

MMP, 6-41, 6-42 
Modifying, 5-77 
Overlay memory, 5-53 
Reset status, 6-14 
Saving, 5-71 
Set/display base, 5-79 
68000/68008 target, 5-69 
68010 target, 5-69 
68020 target, 5-70 
Types, 4-13 



Using in run mode, 6-4 
Repeat command line, 4-6, 4-30, 

5-125 
Repeat operators, 5-122 
Reset, 6-14 

Generate reset pulses, 6-67 
Reset char, 5-3 
Reset vectors, 6-2 
RET, 5-136 
Revision dates, 5-135 
REV, 5-135 
RNV, 6-5 
RO,5-56 
*,5-122 
/,5-125 
RST, 6-14 
Run mode 6-1 6-2 7-1 8-1 

Registe~ use: 6-4' , 
Run mode commands, 6-16 
Run mode prompt, 4-27 
RUN, 6-5 
Run target program, 6-5 
RW,5-55 

-S-

Saved 
ON/OFF menu, 5-1 
Parameters, 5-8 
Registers, 5-71 
SET menu, 5-1 
Switches, 5-11 

Saved variables, 5-25 
SAV,5-25 
Scope loops, 6-49 
Searching 

Trace memory, 5-92 
SEC, 5-129 
Sections, 5-126 

Deleting, 5-132, 5-133 
Display, 5-129 

Sequence numbers2 5-94 
Serial communicatIons, 5-29 
Serial data formats, C-l 
Serial ports, 3-6, 3-12 
Serial port set-up, 5-3 
Service, 0-4, 2-6, 2-10 
Set memory map, 5-55 

Index 

SET menu, 5-1, 5-3 
SET, 5-3 
Setup, 8-64 

Mode,8-64 
Mode 0,8-20 
Mode 1, 8-64 
Mode 2,8-65 
Mode 3,8-66 
System, 1-4 

Set-up 
Commands, 5-1 
Emulator, 2-1 
Target system, 2-4 

SF 0,6-51 
SF 10, 6-58 
SF 11, 6-59 
SF 12, 6-60 
SF 13, 6-62 
SF 14, 6-64 
SF 15, 6-65 
SF 16, 6-66 
SF 17, 6-67 
SF 1, 6-53 
SF 20,6-68 
SF 3,6-56 
Shortcuts 

68020,8-64 
EMS setup, 8-64 

Signing 
ESL, 4-16 

Simulation tool, 3-10 
Single-Argument Operators, 4-18 
Single step, 5-122, 5-125 
SLO, 5-18 
Special characters, 4-31 
Special functions, 4-29, 6-50 
Special interrupts, 7-25, 8-60 
Special modes, 4-28 
S-records 

creation, C-16 
types, C-15 

SR register, 5-77 
STA, 5-114 
Status, 7-4,8-4 
Status comparators, 7-4, 8-4 
Status mnemonics, 7-5, 8-4 
STD, 5-114 
Stop and step target system, 6-8 
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Stop bits, 5-3 
Stopping emulation, 6-4 
STS, 5-114 
Switches, 5-9 

Bus time out enable, 5-12 
Cache disable, 5-14 
Continuous strobe, 5-13 
Copy data to both ports, 5-15 
Disable bus errors on 

peeks/pokes, 5-16 
External cycle start, 5-17 
Fast time out, 5-20 
Interrupt enable, 5-18 
Introspective mode, 5-21 
Peek poke trace, 5-22 
Tri-state address, 5-24 
View bus speed info, 5-23 

Switch setting menu, 5-9 
Symbolic references, 1-10,4-10 
Symbol names, 5-90 
Symbols, 5-126 

Define, 5-130 
Deleting, 5-132, 5-133 
Display, 5-128 
Downloading, 5-39 
Uploading, 5-45 

Symbol tables, 5-126 
SYM, 5-128 
System configuration, 1-4 
System operation, 1-7 
System setup, 1-4 

-T­

TAD, 5-24 
Target, 6-1 

Communication with, 5-47 
Cyclic redundancy check, 6-80 
Definition, 6-1 
Display characters from 

memory, 5-51 
Execute in bus cycles, 6-13 
Loading into Emulator, 6-29 
Read clock, 6-79 
Run program, 6-5 
Stop and step system, 6-8 

Target commands, 6-1 
Target memory, 5-37 

1-8 

Target system peeks, 6-58 
Target system pokes, 6-59 
Target system set-up, 2-4 
TeE,5-24-A 
TCT, 5-30 
TCT, 5-32, 5-34 
Temperature, 3-23 
Terminal port control, 5-38 
Test run of system, 2-6 
TGT, 5-56 
Thumbwheel switch, 2-2, 3-3, 3-4 
Timestamping, 5-92 
TIM, 5-107 
Trace 

Clear trace memory, 5 -1 02 
Disassemble memory, 5-103 
Disassemble page, 5-116 
Display bus cycles, 5-94 
Dynamic, 5-92 

Trace and Break, 8-14 
Trace a subroutine, 7-27, 8-62 
Trace bus cycles, 7-17, 8-12 
Trace memory, 1-8,5-92 

Searching, 5-92 
Trace memory modes 

selection, 5-93 
Trace mode 0 (68020), 8-19 
Trace mode 1, 8-15 
Trace mode 1 (68020), 8-27 
Trace mode 2, 8-15 
Trace mode 2 (68020), 8-36 
Trace mode 3, 8-15, 8-45 
Trace mode 3 (68020), 8-45 
Trace mode selection, 8-15 
Tracing events, 7-17, 8-12 
Transparent mode, 4-29, 5-29, 

5-32 
Entering, 5-30 
Exiting, 5-30 

TRA, 5-32 
Trigger signal, 7-24, 8-59 
Tri-state address, 5-24 
Troubleshooting, 3-21 
TST, 5-91 



-U-

Unary operator, 4-16 
Upload 

Record format, 5-7 
Serial data, 5-43 
Symbols, 5-45 

UPL, 5-43 
UPS, 5-45 
UserO, 5-3 
Userl, 5-3 

-V­

VBL, 6-22 
VBM, 6-27 
Vectors 

Load reset, 6-9 
Verify block data, 6-22 
Verify overlay memory, 5-66,6-30 
Verify serial data, 5-42 
VFO, 5-66, 6-30 
VFY, 5-42 
View bus speed information, 5-23 

-w­
WAI, 6-11 
WHEN/THEN, 1-9, 7-1, 8-1 
Word mode, 4-28, 6-15 
Write data, 6-64 
Write incrementing count, 6-66 
Write pattern, 6-62 
Write. patterns, 6-60 

-x-
X,6-34 
XON/XOFF, 3-14, 5-3,5-29, 

5-44 6-18 
X,6-45 ' 

Index 
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