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The right side can be a reference to any system-or user-defined element, with or 
without a 'content-of' modifier. If the right side begins with a keyword, the entry 
must be a content-reference (not an expression). In this case, the condition refers to 
the current contents of the named element each time the condition is tested. 

The right side can be a numeric expression. The expression must not begin with a 
keyword reference. Masked constants cannot be used. The expression is evaluated 
using the content of any reference as it stands at the time the condition is specified in 
a Set Condition-Register, SR, or STEP command. The evaluated result is then 
treated as a constant value; you cannot change the condition by later changing the 
content of one of the right side references in the original expression. 

To enable any combination of CRO, CR1, CR2, and/or CR3 as a halt condition, you 
can use a SR (set STEP-Register) command of the form: 

SR = halt-step-condition 

The meta-term halt-step-condition means anyone of the types of entry shown in 
Table 5-19. This table gives all the forms of halt conditions as they are to be entered, 
including the token TILL where applicable. The table contains all valid combina
tions of the halt factors. 

Table 5-19. Halt Conditions in the Step Register (SR) 

Halt Condition 
STEP-Register 

COUNT CR3 CR2 CR1 CRO 

FOREVER 
COUNTn [E] 
COUNT n TILL CRO [E] E 
COUNT n TILL CRO ANDIOR CR1 [E] E E 
COUNT n TILL CRO ANDIOR CR2 [E] E E 
COUNT n TILL CRO ANDIOR CR1 ANDIOR CR2 [E] E E E 
COUNT n TILL CRO ANDIOR CR3 [E] E E 
COUNT n TILL CRO ANDIOR CR1 ANDIOR CR3 [E] E E E 
COUNT n TILL CRO ANDIOR CR2 AND/OR CR3 [E] E E E 
COUNT n TILL CRO ANDIOR CR1 AND/OR CR2 ANDIOR CR3 [E] E E E E 
COUNT n TILL CR1 [E] E 
COUNT n TILL CR1 ANDIOR CR2 [E] E E 
COUNT n TILL CR1 AND/OR CR3 [E] E E 
COUNT n TILL CR1 AND/OR CR2 AND/OR CR3 [E] E E E 
COUNT n TILL CR2 [E] E 
COUNT n TILL CR2 AND/OR CR3 [E] E E 
COUNT n TILL CR3 [E] E 
COUNT n TILL cond-exp [E] E 
COUNT n TILL cond-exp ANDIOR cond-exp [E] E E 
COUNT n TILL cond-exp ANDIOR cond-exp ANDIOR 

cond-exp [E] E E E 
COUNT n TILL cond-exp ANDIOR cond-exp ANDIOR 

cond-exp ANDIOR cond-exp [E] E E E E 

Note: E = ENABLED; blank = not enabled. 
[E] = COUNT n is optional and may be omitted from any of the above halt conditions 
in the table. In this event COUNT = FOREVER. 

The SR command can specify one or more conditional expressions to be loaded into 
the condition registers. The first such expression is loaded into CRO, and the second, 
third, and fourth expressions (if present) are loaded into CRl, CR2, and CR3, 
respectively. In a given SR command, you can specify either the CR's to be enabled, 
or the conditions to be loaded; the two forms cannot be combined in one SR com
mand. 

Each condition register holds a single conditional expression. AND takes 
precedence over OR. 
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The STEP-register includes both the COUNT clause and the TILL clause as halting 
conditions for single-step emulation. With the SR command, you can change or 
delete either or both of these clauses. 

The initial state of the STEP-register is FOREVER. With this setting, the STEP 
command starts single-stepping, and continues until the user presses the ESC key or 
performs a hardware reset. 

The COUNT clause establishes one condition for halting. The number n (following 
COUNT) is evaluated to a decimal number; single-stepping halts after that number 
of instructions has been executed, unless some other condition causes an earlier halt. 
In other words, the COUNT condition is implicitly OR'd with any other conditions 
given in the command. If STEP is entered with a TILL clause and no COUNT, then 
COUNT is set to FOREVER. 

The TILL clause can include up to four condition registers (as previously set) or up 
to four conditional expressions. Each new TILL clause overrides any previous TILL 
clauses. If a STEP command is entered without a TILL clause, the conditions 
previously stored in the STEP-register are used. You cannot mix conditional expres
sions and condition registers in the same TILL clause. 

Each of the four condition registers (CRO, CR1, CR2, CR3) can contain a condi
tional expression. When the state described by the combination of active condition 
registers becomes true, with AND> OR in precedence, single-step emulation halts 
after completing any instruction currently being executed. 

Like the breakpoint registers used to control real-time emulation, each condition 
register must be both set and enabled to control single-step emulation. The SR and 
Set Condition-Register commands set the condition registers; the second form of the 
STEP command (with TILL cond-reg) enables the condition registers it names; the 
third form of the STEP command (with TILL cond-exp) both sets and enables one 
or more condition registers. 

The halt conditions shown in Table 5-19 may also be set through the use of the STEP 
command. The STEP command causes ICE-85 to emulate your program at a single 
step or several steps at a time. Additionally, any conditions given in COUNT and 
TILL clauses are loaded into the STEP register for use by later STEP commands. 

The operation of the STEP command parallels that of the GO command. The com
mand can specify both a starting address and one or more halting conditions. Under 
STEP, trace data can be displayed after each instruction; refer to the ENABLE 
DUMP command for details on this feature of the STEP operation. 

The STEP command has the general form: 

STEP [FROM address] [halt-step-condition] 

When the FROM clause is included, the value of address is loaded into the PC to 
start the single-step emulation. If the FROM clause is omitted, the current value of 
PC is used as the starting address. 

The COUNT clause and any other conditions for halting single-step emulation 
(FOREVER or TILL clause) constitute the STEP-register. 

The initial state of the STEP-register is FOREVER. With this setting, the STEP 
command starts single-stepping, and continues until the user presses the ESC key or 
performs a hardware reset. 

The STEP command can specify up to four condition registers to be enabled. Each 
condition register holds a single conditional expression, as discussed previously. 
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Another form of the STEP command gives one more more conditional expressions 
to be loaded into the condition registers. The first such expression is loaded into 
CRO, and the second, third, and fourth expressions (if present) are loaded into CRI, 
CR2, and CR3 respectively. Any registers set with this form of the STEP command 
are also enabled in the SR. 

For example: 

STEP FROM .START COUNT 33 TILL .CRT = 55 AND .PRT <.SAM OR WORD.AA 
> FFFFH AND BYTE. SAVE < E2H 

In this event, the contents of the condition registers are as follows: 

CRO: .CRT = 55 
CR1: .PRT< .SAM 
CR2: WORD.AA > FFFFH 
CR3: BYTE.SAVE < E2H 

The display STEP-register and display condition-register commands cause the 
display of the current setting of the STEP register and the designated condition 
register(s) respectively. 

The SR and condition register display commands work exactly like the OR and 
breakpoint register display commands. Suppose you set the STEP-register as 
follows: 

SR = COUNT 10 TILL PC=100 OR BYTE 1000 > AB 

To display what you have done, enter the token SR followed by the carriage return. 
You get the following display. 

COUNT 10 TILL CRO OR CR1 

To get the full details, you must display CRO and CRI. 

*CRO 
PC=0100H 

*CR1 
BYTE 1000 > OOABH 

If you enter the token BR as a display command, both breakpoint register settings 
are displayed, using the same format as for a single register. 

By contrast, the condition registers must be displayed singly; the token CR is in
valid. 

You can enable the automatic display of register contents and trace data after each 
instruction executed under single-step emulation. To enable this facility, use an 
ENABLE DUMP command. The form of this command is: 

{

partition } 

ENABLE DUMP CALL 
JUMP 
RETURN 

To disable this facility again, enter the command DISABLE DUMP. 
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Under automatic display for single-step emulation, the trace data for the last in
struction executed, and the contents of registers RA, RB, RC, RD, RE, RH, RL, 
RF, PC, and SP are displayed after every single step. ENABLE DUMP turns this 
facility on; DISABLE DUMP turns it off. 

The optional entries following ENABLE DUMP are called selectors. As indicated 
by the braces around them, each of the selectors may be used once in the command, 
in any order, but none may be used twice. When DUMP is enabled with one or more 
selectors, the information is displayed only when at least one selector was satisfied 
by the last instruction (that is, the last instruction was a JUMP, CALL, or 
RETURN, or the previous PC was between the bounds of partition). 

Selectors from the previous ENABLE DUMP command are cleared by the next 
ENABLE DUMP command, and thus are not cumulative from command to com
mand. DISABLE DUMP also clears all selectors. 

The command tokens ENABLE DUMP or DISABLE DUMP are required. Follow
ing ENABLE DUMP, the selectors are optional. 

Partition is specified in any of three formats, as follows. 

expression 

expression TO 
expression 

expression 
LENGTH 
expression 

(evaluates to a single address) 

(range of addresses) 

(the first expression evaluates to the first address in the 
partition; the second expression gives the number of con
tiguous address in the partition, including the first address. 

Refer to the Memory Contents commands for more details on partition. 

The CALL selector represents any of the following 8085 instructions. 

CALL 
Ccondition 
PCHL 
RSTn 

Call to routine 
Conditional call 
Jump Hand L indirect (move Hand L to PC) 
Restart 

The JUMP selector represents any of the following 8085 instructions. 

JMP 
Jcondition 
PCHL 

Jump to address 
Conditional jump 
Jump Hand L indirect (move Hand L to PC) 

The RETURN selector represents any of the following 8085 instructions. 

RET 
Rcondition 

Return 
Conditional return 
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Set Condition-Register Command 

condition-register = conditional-expression 

Examples: 

CRO = BYTE. CTR > 55 
CR1 = PC = 1EDH 
CR2 = WORD.AA <>FFFFH 

condition-register 

conditional
expression 

One of the four condition registers (CRO, CRt, CR2, or 
CR3) used to bring about a halt in single-step emula
tion. 

The assignment operator. 

An expression involving a relational operator, that 
'evaluates' to true or false. Single-stepping halts when 
the conditional expression becomes true. See DISCUS
SION for details on forming conditional expressions in 
this command. 
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SR Command (Set STEP-Register) 

(1) SR = FOREVER 

(2) SR = [COUNT expr-10] 

(3) SR = [COUNT expr-10] 

Examples: 

SR= FOREVER 
SR=COUNT4 
SR = COUNT 33 TILL BYTE .CTR > 55 
SR = TILL CRO AND CR1 OR CR2 AND CR3 
SR = TILL PC=1 EDH OR BYTE.CTR > 55 AND WORD.AA<FFH 

SR 

FOREVER 

COUNT 

expr-10 

TILL 

cond-reg 

AND 

OR 

... &3 

cond-exp 

A command keyword indicating that the STEP-register 
setting is to be changed. 

The assignment operator. 

The initial setting of the STEP-register. When the 
STEP-register is set to FOREVER, single-step emulation can 
be halted only by external user abort (ESC key or hardware 
reset). 

A function keyword specifying a halt after expr-10 
instructions have been executed. If COUNT is omitted, it is 
implicitly set to FOREVER. 

A numeric constant or numeric expression representing the 
maximum number of instructions to be emulated (executed) 
under the current STEP command. The default radix for 
evaluating expr-10 is decimal. 

A function keyword introducing one or more conditions for 
halting single-step emulation (in addition to the COUNT 
clause). 

One of the four condition-registers (CRO, CRt, CR2, or 
CR3) used to control single-step emulation. 

Logical AND. Two conditions connected by AND must both 
be true to halt single-step emulation. 

Logical OR. When two conditions are connected by OR, 
emulation halts when either condition becomes true. 

A notational symbol indicating that cond-reg or cond-exp 
can be repeated up to three times (a total of four conditions or 
condition registers); separate conditions or condition registers 
must be connected with AND or OR, where AND has 
precedence over OR. 

A conditional expression. Emulation halts when the 
condition becomes true. See DISCUSSION for details on for
ming conditional expressions in STEP (and SR) commands. 
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STEP Command 

(1) STEP [FROM addr] [FOREVER] 

(2) STEP [FROM addr] [COUNT expr-10] [TILL cond-reg [I~~DI cond~re~ ... &3J 

(3) STEP [FROM addr] [COUNT expr-10] [TILL cond-exp [/~~DI cond-ex~ ... &3J 

Examples: 

STEP 
STEP FROM 1 FFFH 
STEP FOREVER 
STEPFROM1FFFHFOREVER 
STEPCOUNT4 
STEP FROM .START COUNT 33 TILL BYTE .CTR > 55 
STEP TILL CRO AND CR1 OR CR2 AND CR3 
STEP TILL PC = 1 EDH OR BYTE.CTR > 55 AND WORD.AA<FFFFH FROM 1 FFOH 

STEP 

FROM 

addr 

FOREVER 

COUNT 

expr-IO 

TILL 

cond-reg 

AND 

OR 

A command keyword that starts single-step emulation, 
subject to the starting and stopping conditions given. 

A function keyword introducing the address where single-step 
emulation is to b,egin. 

A numeric constant, statement, or numeric expression that 
evaluates to an address value, to be used as the starting ad
dress for the single-step emulation. 

The initial setting of the STEP-register. When the 
STEP-register is set to FOREVER, single-step emulation can 
be halted only by external user abort (ESC key). 

A function keyword specifying a halt after expr-IO 
instructions have been executed. If COUNT is omitted, it is 
implicitly set to FOREVER. 

A numeric constant or numeric expression representing the 
maximum number of instructions to be emulated (executed) 
under the current STEP command. The default radix for 
evaluating expr-IO is decimal. 

A function keyword introducing one or more conditions for 
halting single-step emulation (in addition to the COUNT 
clause). 

One of the four condition-registers (CRO, CRl, CR2, or 
CR3) used to control single-step emulation. 

Logical AND. Two conditions connected by AND must both 
be true to halt single-step emulation. 

Logical OR. When two conditions are connected by OR, 
emulation halts when either condition becomes true. 
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... &3 

cond-exp 

A notational symbol indicating that cond-reg or cond-exp 
can be repeated up to three times (a total of four conditions or 
condition registers); separate conditions or condition registers 
must be connected with AND or OR, where AND has 
precedence over OR. 

A conditional expression. Emulation halts when the condition 
becomes true. See DISCUSSION for details on forming con
ditional expressions in STEP (and SR) commands. 

Display STEP Register Commands 

SR 

condition-register 

Examples: 

SR 

SR 
CRO 

condition-register 

A command keyword that calls for a display of the content of 
the STEP-register. 

One of the four condition registers CRO, CRI, CR2, or CR3, 
causing the setting of that register to be displayed. 
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ENABLE/DISABLE DUMP Command 

ENABLE DUMP { partition} 
CALL 
JUMP 
RETURN 

DISABLE DUMP 

Examples: 

ENABLE DUMP 
DISABLE DUMP 
ENABLE DUMP 100H 
ENABLE DUMP 100H TO 200H CALL JUMP RETURN 
ENABLE DUMP RETURN CALL 

ENABLE 

DISABLE 

DUMP 

partition 

CALL 

JUMP 

RETURN 

A command keyword causing its object (in this case 
automatic display after single-step emulation) to become ac
tivated. 

A command keyword that cancels the operation of its object. 

A function keyword for the automatic display of trace 
information after each step of a single-step emulation. 

A memory address or a range of contiguous addresses. If 
partition is included, the DUMP is enabled when an address 
in the range specified is accessed. 

A function keyword representing a class of instructions. If 
CALL is included, DUMP is enabled when one of the instruc
tions represented by CALL is executed. 

A function keyword representing a class of instructions. If 
JUMP is included, DUMP is enabled when one of the instruc
tions represented by JUMP is executed. 

A function keyword representing a class of instructions. If 
RETURN is included, DUMP is enabled when one of the in
structions represented by RETURN is executed. 
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External Call Commands 

The External Call commands emulate or execute procedures located in mapped or 
unmapped memory. The three commands differ in the assumed location of the call
ed procedure, and the conditions they establish for the return from the procedure. 

This section gives details on the following commands. 

Command 

CALL 

ICALL 

EXECUTE 

Discussion 

Page 
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The CALL command emulates the called procedure, using the ICE-85 
microprocessor in the umbilical cable to execute the instructions. This command 
saves the current value of PC, and continues emulation from that address upon 
return from the procedure. The second and third parameters of the command are 
word-type parameters. If these parameters are passed, registers BC and DE are used, 
destroying their earlier contents. 

Breakpoints activated prior to the CALL command can halt emulation of the called 
procedure. Trace data is collected, subject to its normal controls. 

CALL thus enables you to insert emulation of a selected procedure at any point; all 
pre-specified controls and displays apply to that emulation and to the continuation 
of normal emulation upon return. 

A common use is to simulate an external interrupt n, using a command CALL 8* n . 
One use for this command is to answer questions such as: "What if a certain type of 
interrupt were to occur here? Would correct parameters be passed and acted on cor
rectly? Does control return correctly, with appropriate flags set?". 

The ICALL command executes the called procedure, using the 8080 microprocessor 
in the Intellec system. The starting address given by address lies in Intellec shared 
memory; the memory map is not used to determine the location. The procedure 
must be loaded separately from the rest of the user program code. One or two addi
tional word-type parameters may be passed; if they are present, Intellec 8080 
registers BC and DE are used to hold them. 

The EXECUTE command loads and emulates the procedure in the file entered. Two 
address parameters may be passed, as discussed above. The value returned by the 
routine in register HL is displayed. The procedure called by EXECUTE must have 
start address 6FOOH, and must lie between 6FOOH and 6FFFH. 

Other differences between EXECUTE and CALL are as follows. Under EX
ECUTE: 

1. Breakpoints and trace are disabled before emulation begins, and are restored to 
their earlier condition after this emulation returns. 

2. All registers are automatically saved before the emulation is started, and are 
automatically restored when the procedure returns. 

3. Emulation is halted upon return from the procedure, rather than continuing as 
under CALL. 
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The EXECUTE command can be used to access peripheral chips in the user system, 
by writing a procedure to read or write the appropriate memory or 1/0 locations. 

The meta-term address means one of the following types of entries. 

numeric-constant A single number in any input-radix. ICE-85 treats all numbers 
modulo 65532 (64K); thus any number represents an address. 

numeric-expression The forms for numeric expressions are presented in Chapter 
4. The result obtained when the expression is evaluated 
becomes an address modulo 64K. 

symbolic-reference The ICE-85 symbol table lists all symbols loaded with the test 
program or defined by the user after program load. Cor
responding to each symbol is a number that can be used as an 
address. 

statement-number- The ICE-85 statement number table gives the address of the 
reference first instruction generated by the statement with the 

designated number. 

processor-register The name of one of the 8085 processor registers (refer to 
Hardware Register commands, page 5-31). 

status-register The name of one of the ICE-85 status registers (see Hardware 
Register commands). The content of the named register 
becomes the address. 

(mem-typeaddress) A memory content reference with a form such as BYTE 
(WORD 1000) represents an indirect reference. The content 
of the address or address-pair inside the parentheses is treated 
as the address for the mem-type outside the parentheses. 
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External Call Commands 

CALL 
(1) ICALL address [(address[, address])] 

(2) EXECUTE :drive:filename [( address [, address])] 

Examples: 

CALL0500H 
CALL 0500H (1000H) 
CALL 0500H (1 OOOH, 2000H) 
ICALL F6FF (F710H, F7FAH) 
EXECUTE: F1 :TEST 

CALL 

ICALL 

EXECUTE 

address 

:drive: 

filename 

A command keyword initiating a call to a procedure in user 
(prototype) memory, to be emulated. 

A command keyword initiating a call to a procedure in 
Intellec memory, to be executed. 

A command keyword initiating a call to a procedure from an 
external file to be emulated, and halting emulation upon 
return. 

A numeric-constant or numeric-expression that evaluates to 
an address value, the starting address for the called pro
cedure. 

An ISIS-II diskette drive number enclosed in colons (see 
Utility commands). 

An ISIS-II diskette filename (see Utility commands). The file 
must contain an absolute object file which cannot be a main 
module. 
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ACY .......... ACY 
ALL ............. A 
AND ......... AND 
ASCII ......... ASC 
BASE ......... BAS 
BR ............. BR 
BRO ........... BRO 
BRI ........... BRI 
BUFFERSIZE .. BUF 
ByTE ......... BYT 
CALL ....... CALL 
CAUSE ....... CAU 
COUNT ..... COU,C 
CRO ........... CRO 
CRI ........... CRI 
CR2 ........... CR2 
CR3 ........... CR3 
CY ............. CY 
CYCLE ....... CYC 
DEFINE ....... DEF 
DISABLE ...... DIS 
DUMP ....... DUM 
ENABLE ...... ENA 
EVALUATE ... EVA 
EXECUTE ..... EXE 
EXECUTED. EXE,E 
EXiT .......... EXI 
FOREVER ..... FOR 
FRAME ....... FRA 
FROM ...... FRO,F 
GO .............. G 
GR ............. GR 
GROUP ....... GRO 
GUARDED ... GUA 
H ............... H 
HALT ...... HAL,H 
HARDWARE . HAR 
17 ............... 17 
IBYTE ...... IBYTE 
ICALL. ...... ICALL 
IE .............. IE 

APPENDIX A 
ICE-8S KEYWORDS 

AND THEIR ABBREVIATIONS 

INPUT ........ INP RA ............. RA 
INSTRUCTION. INS ·RB ............. RB 
CTION ......... INS RBC .......... RBC 
INTELLEC ..... INT RC ............. RC 
10 .............. 10 RD ............. RD 
IWORD ....... IWO RDE .......... RDE 
JUMP ........ JUM RE ............. RE 
LENGTH .... LEN,L READ ...... REA,R 
LiST ........... LIS REGISTER .. REG,R 
LOAD ........ LOA REMOVE ..... REM 
LOCATION ... LOC RESET ........ RES 
M5 ............. M5 RETURN ...... RET 
M6 ............. M6 RF ............. RF 
M7 ............. M7 RH ............ RH 
MAP ......... MAP RHL .......... RHL 
MASK ........ MAS RL ............. RL 
MEMORY .... MEM SAVE ......... SAV 
MOD ......... MOD SHARED ...... SHA 
MODULE .... MOD SID ............ SID 
MOVE ..... MOV,M SN ............. SN 
NEWEST ... NEW,N SOD .......... SOD 
NOCODE ..... NOC SP .............. SP 
NOLINE ...... NOL SR .............. SR 
NOSYMBOLS .. NOS STEP ........ STE,S 
NOVERIFY ... NOV STOPTRACE .. STO 
OLDEST .... OLD,O SUFFIX .... SUFFIX 
ON ............ ON SYO ............ SYO 
OPCODE ...... OPC SYI ............ SYI 
OR ............. OR SyMBOL ...... SYM 
OUT ........ OUT,O TILL .......... TIL 
OUTPUT ... OUT,O TIMEOUT ..... TIM 
PC ............. PC TO ............. TO 
PORT ......... POR TRACE ....... TRA 
PPC .......... PPC UNSHARED ... UNS 
PRINT ....... PRI,P UPPER ....... UPP 
PSW .......... PSW USER ......... USE 
PY ............. PY VALUE ....... VAL 
Q ............. Q,O WORD ....... WOR 
QR ............. QR WRITTEN .. WRI,W 
QRO ........... QRO Y ................ Y 
QRI ........... QRI Z ................ Z 
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APPENDIX B 
ICE-85 ERROR CONDITIONS 

AN D RECOVERY 

Error conditions encountered by the ICE-85 module cause numbered error messages 
to print on your console. 

Since commands are read on a line-by-line basis, the ICE-85 module will not flag 
any error until after an entire line has been entered. When the first command error is 
found, (except for C-series errors), command processing stops and the offending 
line has no further effect on any internal variables: all program values remain un
changed. 

The following list of error messages is not complete, but does cover most foreseeable 
possibilities for field errors as opposed to factory maintenance diagnostic messages. 
Some possible error numbers have no associated error or message. Also not included 
here are many messages which can come from ISIS; these are explained in the ISIS 
Operator's Manual. Any of several different error messages might result from faulty 
memory boards or connections. 

In some rare cases, the error number may be printed without its associated message, 
as in: 

ERR80: ? 

This means an Error 80 was detected but some other problem prevented the I CE-85 
from printing the message. Usually it means file INSERT. ERR was not on the 
diskette that you invoked ICE-85 from. 

Error numbers up through 7F are specifically hardware problems. 'C' series errors 
(CO through CF) cause warning messages to be issued but command processing is 
not halted. 

ERR 1 O:RSLTS BLK INACCESSIBLE 

A bus timeout was detected on an attempt to write the results block or an in
correct installation of memory boards. 

ERR 11 :XMIT BLK INACCESSIBLE 

A bus timeout was detected on an attempt to read the transmit block or an in
correct installation of memory boards. 

ERR 21 :COMMAND NOT ALLOWED NOW 

The command code in the parameter block cannot be processed at this time. 

Possibly an attempt was made to read register or data status during an emula
tion. Otherwise this error indicates a hardware failure. 

ERR 30:PGM MEMORY FAILURE 

Data read back from program memory did not agree with data written. 
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ERR 34:CABLE FAILURE 

Cable diagnostic program detected a failure in the cable. 

Check that the cable is oriented properly and connected properly at each end. 

ERR 35:CONTROL CIRCUIT FAILURE 

Control diagnostic program detected a failure in the control circuitry, or 
found itself in an ambiguous situation. 

An ICE-85 hardware error has been detected. The cause of the error is not 
determinable. Try to reset the entire system. 

ERR41:NO USERVCC 

The user VCC is not present. 

Power is off in the user system. 

ERR 42:GUARDED ACCESS 

Access was made to a guarded memory or I/O location. 

In Interrogation mode, no read or write is done to a GUARDED location. In 
Emulation, one or two (memory) cycles may have been executed before the 
guarded state was invoked. 

ERR 43: PROCESSOR NOT RUNNING 

Either there is no clock or the READY line is still low . 

ERR 80:SYNTAX ERROR 

The w~rd flagged is not one that is allowed in the current context. 

ERR 81 :INVALID TOKEN 

The word flagged does not follow the rules for a well-formed token. 

The line is ignored and you must re-enter your intended command. Check the 
correctness of the syntax and variable-names used. 

ERR 82:NO SUCH LINE NUMBER 

The specified line number does not exist in the current module. 

Perhaps it lies in another module or a different version of this one. 

ERR 83:INAPPROPRIATE NUMBER 

The value printed on the preceding line is not appropriate in the current con
text. 

Some contexts allow only certain numbers, as in the MAP command, e.g. 
MAP 10 13 TO 17 is not permissible because 10 blocks must start on multiples 
of 8 in hexadecimal, e.g. 8, 10, 18, 20, ... 

ERR 84: PARTITION BOUNDS ERROR 

The partition values entered in a command are not correct. Either the left part 
of the partition is greater than the right part or the values of the partition ex
tremes are out of range in the current context. 



ERR 85:ITEM ALREADY EXISTS 

The symbol or group entered in a define command is currently defined in the 
symbol table. 

You may need to validate the current usage of this symbol in your program, or 
perhaps merely use a different spelling to maintain the distinction. 

ERR 86:ITEM DOES NOT EXIST 

The item printed on the preceding line does not reside in the symbol table. 

It may have been removed in an earlier test session, prior to saving the code, or 
it may be in a change you haven't inserted yet. Possibly you've loaded the 
wrong version of your code. 

ERR 87:DUPLICATE CHANNEL 

The channel specified appears more than once in a channel list. 

ERR 8F:NON-NULL STRING NEEDED 

a null string was used where a non-null string is required. 

Perhaps in initializing a memory partition, as in IBYTE 1 TO 5 = ' " where 
there is no character in the string between the single quotes. 

ERR 90:MEMORY OVERFLOW 

Memory requirements of all dynamic tables exceed the amount of memory 
available. 

In a 32K'Intellec the symbol table can contain a maximum of about 900 two
character symbols; fewer if they are more than two characters long. If some 
symbols are no longer needed for debugging, use the REMOVE command to 
make space. The code itself is unchanged by this. 

ERR 91 :ST ACK OVERFLOW 

This is probably due to an excessively complicated command, e.g. one with 20 
parenthesis pairs. 

ERR 92:COMMAND TOO LONG 

Probably due to inordinate number of operators. Break it up into several 
smaller commands. 

ERR 93:MODULE DOES NOT EXIST 

Module specified does not exist in symbol table. 

ERR 94:NON-CHANGEABLE ITEM 

An attempt was made to change an item that may not be changed. 

ERR 95:INVALID OBJECT FILE 

File specified in a load command is not a valid object file. 

Perhaps it is a text file, or a wrong extension such as PRGFIL.HEX or 
PRGFIL.OBJ for object file. 
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ERR 97:EXCESSIVE DATA 

The amount of data attempted to be inserted into a partition exceeded the size 
of the partition. 

The n cells in the partition were filled with the first n data items supplied, after 
which the data given was ignored. 

ERR 98:MORE THAN 16 CHANNELS 

More than 16 channels specified in a channel list. 

ERR 99:EXCESSIVE ITERATED DATA 

The amount of data to be repeated throughout a range of memory exceeds the 
size of the buffer allocated to hold such data. 

The limit is 128 decimal, e.g., 

BYTE 1 TO 256T = IBYTE 4 TO 131T 

will work, using the right side twice but 

BYTE 1 TO 256T = IBYTE 1 TO 131T 

will fail, being too large. 

ERR 9A:TOO MANY GROUPS 

Number of groups defined by user may not exceed 36. 

ERR 9B:TOO MANY CHANNELS 

Number of channels defined by user may not exceed 103T. 

ERR 9C:UNSUITABLE EXECUTE FILE 

The file referenced in an execute command either contains code that is out-of
bounds for the execute command or it is a main module. 

ERR 90: LI N E TOO LONG 

Command line was longer than 122 characters. 

WARN CO:UNSATISFIED EXTERNALS 

The program just loaded contains externals which were not satisfied at link 
time. The program was correctly loaded except for references to the unresolv
ed externals. 

WARN C1 :MAPPING OVER SYSTEM 

The user has modified the map so that part of his address spaces includes 
either the ISIS system software or the ICE-85 module software. 

This can later cause erroneous operation and undesirable results. 

WARN C2:INSERT MISSING 

An attempt was made to initialize the device whose generic device code number 
is printed on the previous line but no device responded. A generic device code 
is the first of four consecutive device codes reserved for a specific type of 
device, in this case the ICE-85 module hardware. 

This means the ICE-85 module hardware is not installed correctly or the hard
ware module that is installed is not an ICE-85. 



WARN C3:MULTIPLE INSERT 

Two diagnostic devices have the same device code. 

ERR E7:ILLEGAL FILENAME 

The filename specified does not conform to a well-formed ISIS filename. 

See ISIS manual for valid formulation and device labels. 

ERR E8:ILLEGAL DEVICE 

Illegal or unrecognized device in filename. 

An invalid device lable was used, e.g. :00: instead of :CO:, or something 
unrelated such as :PQ: see ISIS manual for valid list. 

ERR E9:FILE OPEN FOR INPUT 

Attempt to write to a file open for input. 

E.g. SAVE :CI:, a file pre-defined as console input. 

ERR EA:FILE ALREADY OPEN 

Attempted to open a file that was already open 

ERR FO:NO SUCH FILE 

The file specified does not exist. 

Possibly a wrong or missing device label, as in typing :F2:FILE when you 
meant :F3:FILE, or a file missing due to forgetting to copy it onto a new disk. 

ERR F1 :WRITE-PROTECTED FILE 

Attempt to open a write-protected file for the purposes of writing data into it. 

One of the system files, ISIS.OIR, for example, you must use a different 
name. 

ERR F3:CHECKSUM ERROR 

A checksum error in a hex object file was encountered during loading. Either a 
wrong or damaged file needing re-creation. 

ERR F9: ILLEGAL ACCESS 

Attempt to open a read-only file for the purpose of storing data (e.g. specify
ing :CI: as the list device) or a write-only file as a source of data (e.g. :LP: in a 
load command). 

ERR FA:NO FILE NAME 

No filename specified for a diskette file (e.g. no filename following :FI :). 

ERR FD:"DONE" TIMED OUT 

The device whose device code is printed on the preceeding line was invoked but 
failed to return done within five seconds. 

Possibly a command requiring such a long time, some missing memory, or 
perhaps a hardware problem. 
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ERR FE:"ACKNOWLEDGE" TIMED OUT 

The device whose device code number is printed on the preceding line was in
voked but failed to acknowledge within 5 milliseconds. 

Incomplete installation, faulty connections, or failed hardware. 

ERR FF:NULL FILE EXTENSION 

A file was specified so as to contain an extension, but no extension was 
specified. 

E.g. LOAD :FI :MYPROG. 

with no extension typed after the period. 



APPENDIX C 
8085 CPU INSTRUCTIONS 

OP OP OP OP 
CODE MNEMONIC CODE MNEMONIC CODE MNEMONIC CODE 

00 NOP 2B OCX H 56 MOV O,M 81 

01 LXI B,016 2C INR L 57 MOV O,A 82 

02 STAX B 20 OCR L 58 MOV E,B 83 

03 INX B 2E MVI L,08 59 MOV E,C 84 

04 INR B 2F CMA SA MOV E,O 85 

05 OCR B 30 SIM 5B MOV E,E 86 

06 MVI B,08 31 LXI SP016 5C MOV E,H 87 

07 RLC 32 STA Adr 50 MOV E,L 88 

08 - 33 INX SP 5E MOV E,M 89 

09 DAD B 34 INR M SF MOV E,A 8A 

OA LOAXB 35 OCR M 60 MOV H,B 8B 

OB OCX B 36 MVI M,08 61 MOV H,C 8C 

OC INR C 37 STC 62 MOV H,O 8D 

00 OCR C 38 -- 63 MOV H,E 8E 

OE MVI C,08 39 DAD SP 64 MOV H,H 8F 

OF RRC 3A LOA Adr 65 MOV H,L 8G 

10 -- 3B OCX SP 66 MOV H,M 91 

11 LXI 0,016 3C INR A 67 MOV H,A 92 

12 STAX 0 3D OCR A 68 MOV L,B 93 

13 INX 0 3E MVI A,08 69 MOV L,C 94 

14 INR 0 3F CMC 6A MOV L,O 95 

15 OCR 0 40 MOV B,B 6B MOV L,E 96 

16 MVI 0,08 41 MOV B,C 6C MOV L,H 97 

17 RAL 42 MOV B,O 60 MOV L,L 98 

18 -- 43 MOV B,E 6E MOV L,M 99 

19 DAD 0 44 MOV B,H 6F MOV L,A 9A 

1A LOAXO 45 MOV B,L 70 MOV M,B 9B 

1B OCX 0 46 MOV B,M 71 MOV M,C 9C 

1C INR E 47 MOV B,A 72 MOV M,O 9D 

10 ORC E 48 MOV C,B 73 MOV M,E 9E 

1 E MVI E,08 49 MOV C,C 74 MOV M,H 9F 

1 F RAR 4A MOV C,O 75 MOV M,L AO 

20 RIM 4B MOV C,E 76 HLT A1 

21 LXI H,016 4C MOV C,H 77 MOV M,A A2 

22 SHLO Adr 40 MOV C,L 78 MOV A,B A3 

23 INX H 4E MOV C,M 79 MOV A,C A4 

24 INR H 4F MOV C,A 7A MOV A,O AS 

25 OCR H 50 MOV O,B 7B MOV A,E A6 

26 MVI H,08 51 MOV O,C 7C MOV A,H A7 

27 OAA 52 MOV 0,0 7D MOV A,L A8 

28 -- 53 MOV O,E 7E MOV A,M A9 

29 DAD H 54 MOV O,H 7F MOV A,A AA 

2A LHLO Adr 55 MOV O,L 80 ADD B AB 

08 = constant, or logical/arithmetic expression that evaluates 016 
to an 8 bit data quantity. 

Adr = 16-bit address 

OP OP 
MNEMONIC CODE MNEMONIC CODE MNEMONIC 

ADD C AC XRA H 07 RST 2 

ADD 0 AD XRA L 08 RC 

ADD E AE XRA M 09 -

ADD H AF XRA A DA JC Ad[ 

ADD L BO ORA B DB IN 08 

ADD M B1 ORA C DC CC Adr 

ADD A B2 ORA 0 DO -

AOC B B3 ORA E DE SBI 08 

AOC C B4 ORA H OF RST 3 

AOC 0 B5 ORA L EO RPO 

AOC E B6 ORA M E1 POP H 

AOC H B7 ORA A E2 JPO Adr 

AOC L B8 CMP B E3 XTHL 

AOC M B9 CMP C E4 CPO Adr 

AOC A BA CMP 0 E5 PUSH H 

SUB B BB CMP E E6 ANI 08 

SUB C BC CMP H E7 RST 4 

SUB 0 BO CMP L E8 RPE 

SUB E BE CMP M E9 PCHL 

SUB H BF CMP A EA JPE Adr 

SUB L CO RNZ EB XCHG 

SUB M C1 POP B EC CPE Adr 

SUB A C2 JNZ Adr ED --

SBB B C3 JMP Adr EE XRI 08 

SBB C C4 CNZ Adr EF RST 5 

SBB 0 C5 PUSH B FO RP 

SBB E C6 AOI 08 F1 POP PSW 

SBB H C7 RST 0 F2 JP Adr 

SBB L C8 RZ F3 01 

SBB M C9 RET Adr F4 CP Adr 

SBB A CA JZ F5 PUSH PSW 

ANA B CB -- F6 ORI 08 

ANA C CC CZ Adr F7 RST 6 
ANA 0 CD CALL Adr F8 RM 

ANA E CE ACI 08 F9 SPHL 

ANA H CF RST 1 FA JM Adr 

ANA L DO RNC FB EI 

ANA M 01 POP 0 FC CM Adr 

ANA A 02 JNC Adr FO --

XRA B 03 OUT 08 FE CPI 08 

XRA C 04 CNC Adr FF RST 7 

XRA 0 05 PUSH 0 

XRA E 06 SUI 08 

constant, or logical/arithmetic expression that evaluates 

to a 16 bit data quantity 

ALL MNEMONICS © 7974, 7975, 7976, 7977 INTEL CORPORA TlON 
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