












































































































































































































































Trace Buffer Information 

For more information on the trace buffer, see the entries PRINT and Trace buffer display in the 
PICEl" System Reference Manual. 

Hardware Slipping On a Breakpoint 

Because emulation is in real time, for the 8086/8088 and 80186/80188 probes you cannot 
break exactly where you specified. To break: on the execution of an instruction, the FICE 
system must first recognize that the instruction is executing. (The 80286 probe has a special 
feature that prevents hardware slipping.) 

The following �e�x�a�m�p�l�~� illustrates hardware slipping. 

*-. ',II!IO!iUl'" ...... ··ICS .... "l •• lrar.".i'*_il'.II'la Jl1!Wi\U!BlQluj, .. II' J .. "',, ... t ...... '" .' ... L.. . .. .AM .. . 
?UNIT 0 PORT 2H REQUESTS WORD INPUT (ENTER VALUE) : 80 
?UNIT 0 PORT 4H REQUESTS WORD INPUT (ENTER VALUE) : 75 
Probe 0 stopped at : CMAKER#13 + 3 because of execute break 

The FICE system is designed to break right after the execution of the specified instruction, and 
specifying statement #13 specifies the first assembly language instruction making up statement 
#13. The FICE system informs you that the probe stopped three bytes past the beginning of 
statement #13. The trace buffer gives you more information. 

FRAME ADR BYTE 
:CMAKER#12 
DOD DD21:DD3FH 
004 DD21:DD4;3H 
DDb DD21:DD45H 
:CMAKER#13 

M 8BDE12DD 
M 2BC8 

89DED4DD 

DDA DD21:DD49H 8BCl 
DDD444H-DW-DDD5H 

DOC DD21:DD4BH 99 

MNEMONICS OPERANDS UNIT 0 

MOV CX, WORD PTR DD12H 
SUB CX,AX 
MOV WORD PTR DD04H, CX 

MOV AX,CX 

CWD 

The FICE system slipped three bytes. The first two bytes make up the instruction MOV 
AX,CX. These are bytes :CMAKER#13 + 0 and :CMAKER#13 + 1. The next byte 
(:CMAKER#13 +2) is the instruction CWD. Execution will resume at :CMAKER#13 +3. 
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Even Addresses, Odd Addresses, and Breaking 

The iAPX architecture causes a word written to an even address to appear on the data bus once 
in the nonnal order (high byte, low byte). A word written to an odd address appears on the data 
bus twice in reversed order (low byte, high byte) because of the standard 86 architecture. Note 
this when you specify a breakpoint to occur when the data bus contains a certain value .. 

When you write a byte to an even address, the byte appears on the lower eight bits of the data 
bus. When you write a byte to an odd address, the byte appears on the upper eight bits of the 
data bus. 

The examples in this section assume the 8086/8088 probe. 

Word Writes to Even and Odd Addresses 
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First verify that the base is hexadecimal and load the register AX with ABI2H, as follows. 

* B"'IE#iIICI",Wlllli 
HEX 
*\~~~i"il. 
*~X 
AB12 

The next example fIlls a section of memory with a number of NOPs and a MOV instruction. 
The first BYTE command loads the NOPs. The second BYTE command loads the MOV 
instruction. This MOV instruction moves the value from AX to the even address, OFCOO. 

I*These are the NOPs*1 

o084ooH A300FC MOV WORD PTR oFCOOH, AX 

The next example starts emulation and breaks when a word is written on the data bus whose 
upper byte is AB. 

Probe 0 stopped at location 0800: o40SH because of bus break 
Break register is EVEN Trace Buffer Overflow 

The following example looks at the last five instructions in the trace buffer (see Figure 3-3). 
Notice the MOV instruction and the data write of AB12 (the data write is underlined in 
Figure 3-3). 
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*IR'N!I11N.BIBJ~NI:~m!1 
FRAME ADR BYTE 
3F5 0083FEH 90 
3F6 0083FFH 90 
3F8 008403H A300FC 
3FA 008403H 90 

00FCOOH-DW-AB12H 
3FC 008404H 90 

MNEMONICS OPERANDS 
NOP 
NOP 
MOV WORD PTR OFCOOH, AX 
NOP 

NOP 

Figure 3-3 Sample Trace Buffer Display in INSTRUCTIONS Mode 
for Emulation with the System Register EVEN 

The next example looks at the last 16 cycles in the trace buffer (see Figure 3-4). 

UNIT 0 

The following example modifies the MOV instruction so that the write is to the odd address 
OFC01H. 

A301FC MOV WORD PTR oFC01H, AX 

The following example defines a system register called odd. This register specifies a break 
when the data bus contains the value 12ABH. 

* Probe 0 stopped at location 0800: o404H because of bus break 
Break register is ODD Trace Buffer Overflow 

The following example looks at the trace buffer in INSTRUCTIONS mode and then in CY­
CLES mode (see Figure 3-5). Note that because you have written to an odd address, two write 
cycles occurred and the bytes on the bus are reversed. 
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* PRINT CVCL.f!S NEWEST lOW 
EXEC ADR BUS ADR DATA STATUS CLIPS FRAME TIME LEVEL UNIT 0 
x 0083FA b d s c f 3EF 402.6 microsecs 0 
x b 0083FE d 9090 s 0054 CF c f 3FO 
x 0083FB b d s c f 3F1 403.2 microsecs 0 
x 0083FC b d s c f 3F2 403.8 microsecs 0 
x 0083FD b d s c f 3F3 404.2 microsecs 0 
x b 008400 d 00A3 s 0054 CF c f 3F4 
x 0083FE b d s c f 3FS 405.0 microsecs 0 
x 0083FF b d s c f 3F6 405.6 microsecs 0 
x b 008402 d 90FC s 0054 CF c f 3F7 
x 008400 b d s c f 3F8 406.2 microsecs 0 
x b 008404 d 9090 s 0054 CF c f 3F9 
x 008403 b d s c f 3FA 408.4 microsecs 0 
x b OOFCOO d AB12 s DOSE DW c f 3FB 
x 008404 b d s c f 3FC 409.0 m i crosecs 0 
x b 008406 d 9090 s 0054 CF c f 3FD 
x b 008408 d 9090 s 0054 CF c f 3FE 

Figure 3-4 Sample Trace Buffer Display in CYCLES Mode for 
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Emulation with the System Register EVEN 

The following list summarizes how to handle breaks on word writes to even and odd addresses. 

Assume that word AB12 will be 
written to the even address FCOO. 

FCOO 
FCOl 
FC02 
FC03 

12 
AB 
90 
90 

One memory write occurs. The 
data bus contains AB 12 . 

To break when the word AB12 is 
written to an even address: 

Assume that word AB12 will be 
written to the odd address FCO!. 

FCOO 
FCOI 
FC02 
FC03 

90 
12 
AB 

Two memory writes occur. The 
data bus contains 12AB each time. 

To break when the word AB12 is 
written to an odd address: 

*D~lRt~ 
**WRI 
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*PJIIfN!t:'~j __ ;$ 
FRAME ADR BYTE MNEMONICS OPERANDS UNIT 0 
3F3 0083FDH 90 NOP 
3F5 0083FEH 90 NOP 
3F6 0083FFH 90 NOP 
3F8 008400H A301FC MOV WORD PTR OFC01H,AX 

00FC01H-DW-12ABH ~ 8086 writes the 12. 

3FB 008403H 90 NOP 
00FC02H-DW-12ABH .. 8086 writes the AB. 

* *PBmi'4YCLU;NIWE$;'r!,m 
EXEC ADR BUS ADR DATA STATUS CLIPS FRAME TIME LEVEL UNIT 0 
x 0083FA b d s c f 3EF 402.4 microsecs 0 
x b 0083FE d 9090 s 0054 CF c f 3FO 
x 0083FB b d s c f 3Fl 403.0 microsecs 0 
x 0083FC b d s c f 3F2 403.6 microsecs 0 
x 0083FD b d s c f 3F3 404.2 microsecs 0 
x b 008400 d 01A3 s 0054 CF c f 3F4 
x 0083FE b d s c f 3F5 404.8 microsecs 0 
x 0083FF b d s c f 3F6 405.4 microsecs 0 
x b 008402 d 90FC s 0054 CF c f 3F7 
x 008400 b d s c f 3F8 406.0 microsecs 0 
x b 008404 d 9090 s 0054 CF c f 3F9 
x b OOFCOl d 12AB s 005E DW c f 3FA 
x 008403 b d s c f 3FB 409.0 microsecs 0 
x b 00FC02 d 12AB s 005E DW c f 3FC 
x b 008406 d 9090 s 0054 CF c f 3FD 
x b 008408 d 9090 s 0054 CF c f 3FE 

Figure 3-5 Sample Trace Buffer Displays in Both Modes for 
Emulation with the System Register ODD 

Byte Writes to Even and Odd Addresses 

The following example uses a BYTE PfR instead of a WORD PfR in the MOV instruction, 
puts AB12 into AX, and writes AL (which contains 12) to memory instead of AX. 

When you write to an even address, the data bus contains ABI2. When you write to an odd 
address, the data bus contains 12AB. 
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The following list summarizes how to handle breaks on byte writes to even and odd addresses. 

Assume that byte 12 is written 
to the even address FCOO. 

FCOO 12 
FCOl 90 
FC02 90 
FC03 90 

One memory write occurs. The 
data bus contains ABI2. 

To break when the byte 12 is read: 

* DEFtNI!~Y~REB.:ve"byte::= 
* *WRI1EATiOFCOOlS:O.lX'12 

Assume that byte 12 is written 
to the odd address FCO I. 

FCOO 90 
FCOI 12 
FC02 90 
FC03 90 

One memory access occurs. The 
data bus contains 12AB. 

To break when the byte AB is read: 

Word Reads From Even and Odd Addresses 
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Assume that you want to break when the user program reads a particular word from memory 
and that the word ABI2 is stored at an even address. The word ABI2 appears once on the data 
lines. Assume that the even address is FCOO and that memory looks as follows: 

FCOO 12 
FCOI AB 
FC02 34 
FC03 56 

The following example fills HS memory with NOPs. 

' •• 4V' 

The following example uses the single-line assembler to put the MOV instruction in memory 
offset 33K. The MOV instruction reads the word at FCOO into AX. 

*SASM33K= 'MOVAX,WOR.Df)FOQO' 
008400H 880bOOFC 
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Note that the 8086 assembler (ASM-86) reads the instruction as MOV AX, WORD PfR 
OFCOO. The FICE single-line assembler does not recognize the assembler operator PfR. In 
this case, what is a correct form for the FICE single-line assembler is an incorrect form for 
ASM-86. The following example checks the entry using the ASM memory template. 

* AS,IIIIi!33i( 
o084ooH 8B06ooFC MOV AX, WORD PTR oFCooH 

Notice that the PfR operator appears when the instruction is disassembled. 

The following example sets the accumulator to 0 and displays its value. 

*,~X~iQ~AX: 
0000 

The following example defines a system register that causes a break when the program reads 
the word ABl2 from FCOO. 

The following example shows emulation starting from 32K using the system register 
even word. 

*~f)·;;.f)M,·$'~K'JllSlllG'~Dti~d 
*Probe 0 stopped at location 0800: 0405H because of bus break 

Break register is EVENWORD Trace Buffer Overflow 

The following example checks AX to see whether it received the word. 

*~x 
AB12 

The following example looks at the trace buffer in INSTRUCTIONS mode and then in CYLES 
mode (see Figure 3-6). Note that the word ABl2 appears on the data bus once. 

Memory remains the same after the last example. The following example uses the single-line 
assembler to modify the MOV instruction to read a word from the address FCOI. This word is 
34AB. The most significant byte, 34, is at FC02, and the least significant byte, AB, is at FCOI. 

*S..lSM3$'1~~l\II •• ;:wm.I:QI.~! 
008400H 8B0601FC 
*1111;1$'$'1,' 
008400H 8B0601FC MOV AX, WORD PTR OFC01H 
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*PRlNTJNStRUeTlQNfUilfiWh1t'$ 
FRAME ADR BYTE MNEMONICS OPERANDS UNIT 0 
3F4 o083FDH 90 NOP 
3F6 o083FEH 90 NOP 
3F7 o083FFH 90 NOP 
3F9 o084ooH 8B06ooFC MOV AX,WORD PTR oFCooH 

00FCooH-DR-AB12H 
3FD o08404H 90 NOP 
* 
* PAINT CYCLES NEWEST 10 
EXEC ADR BUS ADR DATA STATUS CLIPS FRAME TIME LEVEL UNIT 0 
x b o083FC d 9090 s 0054 CF c f 3EF 
x oD83FA b d s c f 3Fo 403.2 microsecs 0 
x b o083FE d 9090 s 0054 CF c f 3F1 
x o083FB b d s c f 3F2 403.8 microsecs 0 
x o083FC b d s c f 3F3 404.4 microsecs 0 
x o083FD b d s c f 3F4 405.0 microsecs 0 
x b 008400 d o68B s 0054 CF c f 3F5 
x o083FE b d s c f 3F6 405.6 microsecs 0 
x o083FF b d s c f 3F7 406.2 microsecs 0 
x b 008402 d FCoo s 0054 CF c f 3F8 
x 008400 b d s c f 3F9 406.8 microsecs 0 
x b 008404 d 9090 s 0054 CF c f 3FA 
x b 008406 d 9090 s 0054' CF c f 3FB 
x b ooFCoo d AB12 s o05D DR c f 3FC 
x 008404 b d s c f 3FD 409.8 microsecs 0 
x b 008408 d 9090 s 0054 CF c f 3FE 

Figure 3-6 Sample Trace Buffer Displays in Both Modes for 
Emulation with the System Register EVENWORD 

Because the word is at an odd address, there are two memory accesses. In the first access, the 
least significant byte, AB, appears on the upper data lines. In the second access, the most 
significant byte, 34, appears on the lower data lines. The following example defines an event 
register that causes a break when those two conditions occur. 

3-50 

** ** ** **af) 
The following example sets AX to O. 

*AX"'O;AX 
0000 
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The following example starts emulation from 32K using the event register. 

*_;;_IIN"[_i __ 
Probe 0 stopped at location 0800: 0405H because of bus break 

Break register is ODDWORD Trace Buffer Overflow 

The following example checks AX to see whether the register received the word and then prints 
the trace buffer in INSTRUCTIONS and CYCLES modes (see Figure 3-7). 

The following list summarizes how to handle breaks on word reads from even and odd 
addresses. 

Assume that word AB12 is stored at 
the even address FCOO. 

FCOO 12 
FCOI AB 
FC02 34 
FC03 56 

One memory access occurs. The 
data bus contains AB12. 

To break when the word AB12 is read: 

Assume that word 34AB is stored 
at the odd address FCO 1. 

FCOO 12 
FCOI AB 
FC02 34 
FC03 56 

Two memory accesses occur. The 
data bus contains 12AB, then 5634 

To break when the word 34AB is read: 

** 
** 
** **-

Byte Reads From Even and Odd Addresses 

Memory remained unchanged after the last example. The following example modifies the 
MOV instruction so that it reads a byte from FCOO into AL. The memory offset FCOO contains 
12. It appears once on the lower data lines. 

* __ 1IItCli11tllml ••• i_1' 
008400H 8A0600FC 
*lAISMJaa 
008400H 8A0600FC MOV AL, BYTE PTR OFCOOH 
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*AX 
34AB 
* PRINT INSTRlJCTIONS NEWEST 5 
FRAME ADR BYTE MNEMONICS OPERANDS UNIT 0 
3F3 0083FDH 90 NOP 
3F5 0083FEH 90 NOP 
3F6 0083FFH 90 NOP 
3F8 008400H 8B0601FC MOV AX,WORD PTR OFC01H 

00FC01H-DR-AB12H 00FC02H-DR-5634H 
3FD 008404H 90 NOP 
* 
*PRtNT CYCLESNEWE$Tl0 
EXEC ADR BUS ADR DATA STATUS CLIPS FRAME TIME LEVEL UNIT 0 
x 0083FA b d s c f 3EF 402.6microsecs 0 
x b 0083FE d 9090 s 0054 CF c f 3FO 
x 0083FB b d s c f 3F1 403.2microsecs 0 
x 0083FC b d s c f 3F2 403.8microsecs 0 
x 0083FD b d s c f 3F3 404.4 microsecs 0 
x b 008400 d 068B s 0054 CF c f 3F4 
x 0083FE b d s c f 3F5 405.0 microsecs 0 
x 0083FF b d s c f 3F6 405.6microsecs 0 
x b 008402 d FCOl s 0054 CF c f 3F7 
x 008400 b d s c f 3F8 406.2 microsecs 0 
x b 008404 d 9090 s 0054 CF c f 3F9 
x b 008406 d 9090 s 0054 CF c f 3FA 
x b 00FC01 d AB12 s 005D DR c f 3FB 
x b 00FC02 d 5634 s 005D DR c f 3FC 
x 008404 b d s c f 3FD 410.0 microsecs 0 
x b 008408 d 9090 s 0054 CF c f 3FE 

Figure 3-7 Sample Trace Buffer Displays in Both Modes for 
Emulation Using the Even Register ODDWORD 

The following example sets AX to 0 and then defines a system register that causes a break 
when the data bus contains 12 on the lower lines. The X's represent don't-care bits. 
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*AX.=O 
*O~f:If1fI~ 
**AEAD/~ 

•. ~ .. ~~~ ..• ~ 
Oxx12 
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The following example starts emulation with this system register, displays AX, and displays 
the trace buffer in both INSTRUCTIONS and CYCLES mode (see Figure 3-8). Note that AX's 
least significant byte has the correct value. 

The following example modifies the MOV instruction to read the byte from the odd address 
OFCO!. That byte is AB. 

*$~$Ma3Kii!inM(»)l~L.ii.¥;rIQF"Cn)l! 
008400H 8AOb01FC 
*'A'$M!;331< 
008400H 8AOb01FC MOV AL, BYTE PTR OFC01H 

*qQFiR()M,$~I(t.!§'NGe~i1t!Ytl!! 
*Probe 0 stopped at location 0800: 0405H because of bus break 

Break register is EVENBYTE Trace Buffer Overflow 
*i\X 
0012 

* *Pf\INTINS:tAUCT.IOI\ISNeWSST.1$ 
FRAME ADR BYTE 
3F4 0083FDH 90 
3F6 0083FEH 90 
3F7 0083FFH 90 
3F9 008400H 8A0600FC 

00FCOOH-DR-AB12H 
3FD 008404H 90 
* 
*PRIN;tCYCLI!;SiNeWES1"ilO 
EXEC ADR BUS ADR DATA 
x b 0083FC d 9090 s 
x 0083FA b d s 
x b 0083FE d 9090 s 
x 0083FB b d s 
x 0083FC b d s 
x 0083FD b d s 
x b 008400 d 068A s 
x 0083FE b d s 
x 0083FF b d s 
x b 008402 d FCOO s 
x 008400 b d s 
x b 008404 d 9090 s 
x b 008406 d 9090 s 
x b OOFCOO d AB12 s 

STATUS 
0054 CF 

0054 CF 

0054 CF 

0054 CF 

0054 CF 
0054 CF 
005D DR 

MNEMONICS OPERANDS 
NOP 
NOP 
NOP 
MOV AL,BYTE PTR OFCOOH 

NOP 

CLIPS FRAME TIME 
c f 3EF 
c f 3EO 403.0 microsecs 
c f 3F1 
c f 3F2 403.6 micro sees 
c f 3F3 404.2 microsecs 
c f 3F4 404.8 microsecs 
c f 3F5 
c f 3F6 405.4 microsecs 
c f 3F7 406.0 mi crosecs 
c f 3F8 
c f 3F9 406.6 microsecs 
c f 3FA 
c f 3FB 
c f 3FC 

LEVEL 

0 

0 
0 
0 

0 
0 

0 

x 008404 b d s c f 3FD 409.6microsecs 0 
x b 008408 d 9090 s 0054 CF c f 3FE 

Figure 3-8 Sample Trace Buffer Displays in Both Modes for 
Emulation with the System Register EVENBYTE 
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There is one memory access. The byte appears on the upper data lines. The following example 
defines a system register that causes a break when that condition occurs, sets AX to 0, begins 
emulation, and displays the trace buffer in both INSTRUCTIONS and CYCLES mode (see 
Figure 3-9). 

The following list summarizes how to handle breaks on byte reads from even and odd 
addresses. 

Assume that byte 12 is stored at 
the even address FCOO. 

FCOO 
FCOI 
FC02 
FC03 

12 
AB 
34 
56 

One memory access occurs. The 
data bus contains ABI2. 

To break when the byte 12 is read: 

*DEP'~E$~$Fif; * *RE:AO:A1l0PC 

Moving the User Cable 

Assume that byte AB is stored at 
the odd address FCO 1 . 

FCOO 
FCOI 
FC02 
FC03 

12 
AB 
34 
56 

One memory access occurs. The 
data bus contains ABI2. 

To break when the byte AB is read: 

If you remove the user cable while the PICE system is running, the probe's microprocessor 
loses its system clock. This may require reloading the PICE software. At times, however, you 
may need to remove the user cable, such as when you transfer the user cable from the proto­
type system to the buffer box. 

Use the UNITHOLD command before removing the user cable. Once the user cable is in 
place, enter any character to continue operation, as shown in the following example: 

*UNfTHOLD 
Enter any character to release probes --

The UNITHOLD command's effect on the probe hardware is probe-specific as follows: 

8086/8088 probe causes a 3-state condition for all signal lines except ALE. 

80186/80188 probe causes a 3-state condition for all signal lines except RESET and 
CLK. 

80286 probe causes a 3-state condition for all signal lines except ground. 
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*PEFlfJjl;:~YS~t;;.~9q<ltlyt.·.F 
* *READATOFC01J$OASXX 
*AX"O 
*GQFRQI\II$~~"SJNGO(Ii:I~ 
*Probe 0 stopped at location 0800: 0405H because of bus break 

Break register is ODDBYTE Trace Buffer Overflow 

* *PRllllm.·.ttsTa"eTIONS.NEWEST5 
FRAME ADR BYTE 
3F4 0083FDH 90 
3F6 0083FEH 90 
3F7 0083FFH 90 
3F9 008400H 8A0601FC 

00FC01H-DR-AB12H 

3FD 008404H 90 
* 
*PaINTC¥CUESNeWEST10 
EXEC ADR BUS ADR DATA 
x b 0083FC d 9090 s 
x 0083FA b d s 
x b 0083FE d 9090 s 
x 0083FB b d s 
x 0083FC b d s 
x 0083FD b d s 
x b 008400 d 068A s 
x 0083FE b d s 
x 0083FF b d s 
x b 008402 d FC01 s 
x 008400 b d s 
x b 008404 d 9090 s 
x b 008406 d 9090 s 
x b 00FC01 d AB12 s 
x 008404 b d s 
x b 008408 d 9090 s 

STATUS 
0054 CF 

0054 CF 

0054 CF 

0054 CF 

0054 CF 
0054 CF 
005D DR 

0054 CF 

MNEMONICS OPERANDS 
NOP 
NOP 
NOP 
MOV AL, BYTE PTR OFC01H 

NOP 

CLIPS FRAME TIME 
c f 3EF 
c f 3EO 403.2 microsecs 
c f 3F1 
c f 3F2 403.8 m i crosecs 
c f 3F3 404.4 microsecs 
c f 3F4 405.0 m i crosecs 
c f 3F5 
c f 3F6 405.6 micro sees 
c f 3F7 406.2 microsecs 
c f 3F8 
c f 3F9 406.8 microsecs 
c f 3FA 
c f 3FB 
c f 3FC 
c f 3FD 409.8 microsecs 
c f 3FE 

Figure 3-9 Sample Trace Buffer Displays in Both Modes for 
Emulation with the System Register ODDBYTE 
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LEVEL UNIT 0 

0 

0 
0 
0 

0 
0 

0 

0 
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4 THE 121CETM SYSTEM 
PERSONALITY MODULES (PROBES) 

...................................... imJ .. 

This chapter introduces the three PICE personality modules. (The personality modules are also 
referred to as probes). The 8086/8088 probe emulates the 8086 and the 8088 microprocessors. 
The 80186/80188 probe emulates the 80186 and the 80188 microprocessors. The 80286 probe 
emulates the 80286 microprocessor. 

In this chapter, a separate main section is devoted to each of the probes. Within each main 
section, there is a subsection that explains special considerations that apply to the probe. 

The 808618088 Probe 

The 8086 and 8088 microprocessors feature a large segmented memory space, a versatile 
instruction set, and instruction pipelining. The iAPX family includes the 8087 coprocessor, 
which optimizes numeric processing. 

With the FlCE pseudo-variables you can display and modify 8086/8088 registers symbolically. 
The following example loads the word ABl2 into the AX register. 

AB12 

The following example displays the high and low bytes of the AX register. 

*I'H 
AB *-12 

You can use the Boolean operators AND, OR, and XOR with these registers. The following 
example sets the trap flag in the FLAGS register while retaining the setting of any previous 
flags. 

Alternatively, the following example sets the Boolean pseudo-variable representing the trap 
flag to TR DE. 

The PICE system also provides pseudo-variables to display and modify 8087 registers. Refer 
to Chapter 5 for more information about manipulating 8087 registers. 
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Hardware and Software Considerations for the 8086/8088 Probe 

This section describes the unique characteristics of the 8086/8088 probe. You should be aware 
of these characteristics when designing prototype hardware and software and when emulating 
your prototype. 

Separate subsections are provided on the following topics: 

• Address Wrap-around 

• Break Information 

• 

Slipping Past Instruction Breakpoints 

Slipping Past Breakpoints on Combined Instructions 

Breaking in the Middle of an Instruction 

READY Signal Set-Up Time 

• Request/Grant Line 

• 
• 

Non-Maskable Interrupt Line and Interrupt Line 

Non-Maskable Interrupts and Program Stepping 

• Synchronization between the Prototype and the Probe 

• User-Accessible Test Points 

The SYNC START/ Test Point 

The 87 INT Test Point 

• Coprocessor Considerations 

• Inability to Break When RESET Is Asserted 

• Getting a User NMI While in Emulation Mode 

• 
• 

Using the FICETM System as a Signal Generator 

lO-MHz 8086 Probe MAX Mode Operation 

• Probe MIN ModeOpetation 

• AddresslData Bus Float 

Address Wrap-Around 
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The 8086/8088 microprocessor represents a virtual memory address as a selector:offset pair. 
The selector and the offset are each 16 bits long. The 8086/8088 microprocessor then trans­
lates that virtual address into a 20-bit physical address. A memory address in the break/trace 
board is 20 bits long. 

As shown in Table 4-1, the difference between the way the 8086/8088 microprocessor and the 
break/trace board handle memory addresses causes discrepancies when wrap-arounds occur. 
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Table 4-1 8086/8088 Segment Boundary Increments 

8086/8088 Break/Trace 
Microprocessor Board 

Starting address O:FFFFH OFFFFH 

Address incremented by 1 O:OOOOH 10000H 
(next sequential address) (wrap-around) (no wrap-around) 

Wrap-arounds do not affect bus information, but they can make break and trace information 
hard to follow. Address wrap-arounds can occur only when the offset is incremented past 
FFFF. This is not a recommended practice for any 8086/8088 application. 

Break Information 

A break normally occurs immediately after the target instruction executes. The following sec­
tions describe the three cases when a break is not recognized until one or more instructions 
after the breakpoint. 

Slipping Past Instruction Breakpoints 

A break sometimes slips past the specified breakpoint because the probe emulates at full proc­
essor speed and FICE probe hardware cannot always break on the exact instruction specified. 
In general, the greater the number of cycles required to execute an instruction, the lower the 
chances of slipping. The newest trace frame contains the last instruction executed. The break 
message contains the address of the next instruction to be executed. 

Slipping Past Breakpoints on Combined Instructions 

Although you can specify a breakpoint between parts of combined instructions, the FlCE 
hardware never sees it. The following combined instructions cause slipping: 

• Repeat prefixes 

• LOCK prefixes 

• Segment override prefixes 

• MaY to a segment register 

• POP a segment register 

• FWAIT prefix on an 8087 instruction 

Breaking in the Middle of an Instruction 

In two cases the FICE probe can break in the middle of an instruction: WAIT and repeated 
string instructions. These instructions contain primitive operations or wait test cycles which 
can be recognized, incorrectly, as a breakpoint. 
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READY Signal Set-Up Time 

The BTHRDY (both READY) pseudo-variable ANDs the user's processor READY signal with 
the 8086/8088 probe's ready signal. When BTHRDY is TRUE, the 8086/8088 probe's READY 
signal must be set up .3 nanoseconds before the rising edge of T2, as shown in Figure 4-1. 

If the probe processor's READY signal is not set up .3 nanoseconds before the rising edge of 
T2, the signal is missed and the result of the logical AND is false. This causes an additional 
wait-state in a normally not-READY system and no wait-states in a normally READY system. 
Set-up time is normal when BTHRDY is FALSE. 

Request/Grant Line 

The internal 8087 coprocessor uses the requestlgrant (RQ/GTl) line. You cannot connect bus 
masters in a daisy chain on the RQIGTI line when you use an internal 8087. 

Non-Maskable Interrupt Line and Interrupt Line 

If a non-maskable interrupt (NMI) and an interrupt (INTR) are asserted at the same time, the 
PICE system starts to service the INTR first. This results in additional latency while the stack 
operations and interrupt acknowledge cycles occur. The NMI is serviced after the INTR vector 
and initial stack activity are complete. The INTR service is completed after the NMI is 
serviced. 

Non-Maskable Interrupts and Program Stepping 

The 8086/8088 probe ignores NMIs when stepping through a user program with the ISTEP 
command. The following GO command, which steps through 10 consecutive break locations, 
enables you to step through programs while recognizing NMls. 

OOUNTtO. 
SO···'flLO)()()()( 

Synchronization between the Prototype and the Probe 

When the probe is executing code from high-speed (HS) memory but the user prototype ex­
pects memory with a different access time in the same address space, the user's bus control 
logic can get out of synchronization with the probe. A solution is to set the BTHRDY pseudo­
variable to TRUE. 

If the user prototype expects slow memory. another solution is to insert an appropriate number 
of wait-states into the HS memory accesses. 

User-Accessible Test Points 

The top of the buffer box has two user-accessible user test points. They are labeled SYNC 
STARTI and 87 INT. 
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The SYNC START/ test point is a TTL input that is normally high. When SYNC START/ is 
low and the probe enters emulation, READY is held low, and the probe undergoes a READY 
hang after the first instruction fetch. You can cause this hang by holding SYNC START/ low. 

To synchronize the probes in a mUlti-probe system, first set MEMRDY to FALSE in each 
probe. This prevents a memory time-out from occurring during the first instruction fetch. 
Then, keep SYNC START/ on each probe low. Ensure that SYNC START/ for each probe 
goes high at the same time. This raises READY, gets rid of the READY hang, and ensures that 
each probe enters emulation at the same time. 

A typical application is to connect all the SYNC START/ test points to one of the c1ipsout lines. 
This allows you to control the state of the SYNC START/ signal from the FICE console with 
the CLIPS OUT command. 

NOTE 

If, while SYNC START/ is low, a coprocessor requests the address and data buses, the 
probe's microprocessor will not acknowledge that request until you raise SYNC 
START/. This is important if the coprocessor is performing a time-critical operation. 

You may also find SYNC START/ useful in a single probe system because it gives you hard­
ware control over when the probe enters emulation. SYNC START/ must be high for emula­
tion to begin. 

The 87 INT Test Point 

The 87 INT test point is a TTL output. An internal 8087 coprocessor asserts this signal. When 
high, this signal indicates that an unmasked exception has occurred during internal 8087 in­
struction execution when 8087 interrupts are enabled. 
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Coprocessor Considerations 

When using a coprocessor with the 8086/8088 probe, be aware of the following: 

• 

• 

• 

• 

• 

• 

During emulation, a two-clock delay prec.edes each RQ, GT, and release pulse in MAX 
mode and each HOLD and HLDA assertion in MIN mode. During emulation, a user's RQ 
and release pulse will not be seen by the probe processor until two clock cycles after they 
have occurred. 

Normal MIN mode coprocessor protocol requires that HLDA become inactive before 
asserting thc next hold. 

You can choose to run the external coprocessor only during emulation or during both 
emulation and interrogation. (The CPMODE pseudo-variable selects coprocessor mode.) 
When the coprocessor runs during interrogation mode, it may have as much as a one­
microsecond delay in addition to the two-clock delay .. 

The PICE ~em ignores a coproce~r when the probe is in the reset state. If a coproces­
sor asserts RQ during this time, the RQ/GT sequence may get out of synchronization. The 
probe is reset while the I'ICE host software loads I'ICE probe software. 

When the CPMODE pseudo-variable is 1 (coprocessor activity in emulation mode only) 
and the PICE system is in interrogation mode, the 8086/8088 probe latches any pending 
coprocessor requests. If you do not want these pending requests honored, you must reset 
the external coprocessor and then the 8086/8088 probe (with the RESET UNIT 
command). 

Coprocessor activity is not traced when the 8086/8088 probe is in MIN mode. 

Inability to Break When RESET Is Asserted 

If a break occurs while RESET is high, the PICE system does not recognize the break. The 
break does not occur even "fter RESET goes low. You must reset the PICE system with the 
RESET UNIT command to exit this condition. 

Getting a User NMI while in Emulation Mode 

If a user NMI arrives while the PICE system is in interrogation mode, that user NMI is not 
serviced. Rather, it is latched by the I'ICE system and will be serviced when emulation is 
resumed. If you do not wish to service these latched NMIs, they can be cleared with a RESET 
UNIT or a UNrrHOLD command before resuming emulation with the GO command. 

Using the HCEHI System as a Signal Generator 

4-6 

You can use the 8086/8088 probe as a signal generator by connecting it to prototype hardware 
and mapping both memory and I/O to the emulator's internal resources. In this mode, all the 
control signals, status lines, address lines, and write data lines are valid even though the proto­
type hardware may not function correctly. The emulator runs by accessing correct data from 
the emulator resources and ignoring data from the prototype system. This enables you to 
perform microprocessor functions that the current prototype hardware does not support. 
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to-MHz 8086 Probe MAX Mode Operation 

For the 8086 probe running at 10 MHz and in MAX mode, the user must supply a clock with a 
minimum low time of 60 nanoseconds. Less clock low time may cause a wrong address to be 
latched by ALE. If you wish to use less clock low time, delay ALE in the user system by an 
amount of time greater than or equal to the difference between 60 nanoseconds and the reduced 
clock low time that you are using. This can be done by adding a buffer to ALE in the user 
system. 

Probe MIN Mode Operation 

When performing consecutive reads to program memory, the DTiR: line of the probe micropro­
cessor (at the end of the user cable) goes high for a short time between reads. The 8086/8088 
microprocessors keep DT/Rlow between consecutive reads. When performing consecutive lID 
cycles (i.e., word liD to an odd address), the MIlO line goes high for a short time during T4. 
The 8086/8088 microprocessors keep MIlO low between consecutive liD cycles. 

Address/Data Bus Float 

The addressldata (AD) bus is floated during T4 as follows: 

Read cycle The AD bus is floated in T4 as long as MRDC is active in T4. 
INTA cycle The AD bus is floated in T4 as long as INTA is active in T4. 
Write cycle The AD bus is never floated in T4. 

NOTE 

Proper use of the DEN and DT/R signals result in the normal operation (i.e., no bus 
contention) of both the emulator and the prototype hardware. 

The 80186/80188 Probe 

The 80186 and 80188 microprocessors extend the capabilities of the 8086 and 8088 micropro­
cessors and are upwardly compatible with iAPX 86 and 88 software. They add instructions for 
fast index calculation, subroutine linkage, liD data transfers, and program error detection. 

The 80186 integrates a number of the most common iAPX 86 components onto a single chip. 
These include two independent high-speed DMA channels, a programmable interrupt control­
ler, three programmable 16-bit timers, chip selects, peripheral chip-select logic, a programma­
ble wait-state generator, a clock generator, and a local bus controller. 

The 80186/80188 contains four interrupt pins. The PICE system assumes that these pins are 
configured either as all inputs (for fully nested mode) or as two inputs and two outputs (for 
cascade mode and special fully-nested mode). The outputs are interrupt-acknowledge signals, 
one for each of the remaining interrupt input lines. 

The 80186/80188 has another alternate signal set. During reset, the 80186/80188 samples RDI 
QSMD to determine whether it will run in standard or queue status mo~ln queue status 
mode, the 80186/80188 provides queue status signals in place of ALE and WR. 
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The FICE pseudo-variable QSTAT determines whether the 80186 probe runs in standard or 
queue status mode. The default is FALSE. 

QSTAT = TRUE The 80186 probe runs in queue status mode. 

QSTAT = FALSE The 80 186 probe runs in standard mode. 

With the FlCE pseudo-variables you can display and modify 80186/80188 registers and flags. 
The following example displays the OX register. 

*[)X 
AB12 

Some 80186/80188 registers are represented as offsets into an internal register map. The fol­
lowing example displays the lower memory chip select (LMCS) register. 

*CSCTRL(2) 
38 

The 80186/80188 probe provides debugging support for the 8087 coprocessor. The 8087 must 
be an external coprocessor, and the prototype must contain the 82188 coprocessor interface 
chip. Refer to Chapter 5 for more information about manipulating 8087 registers. 

A coprocessor memory violation' can occur if a HOLO/HLOA sequence occurs and the SO-S2 
lines present a non-idle state with a non-USER mapped address on the bus. To prevent the 
coprocessor memory violation, all memory should be mapped to USER. 

Hardware and Software Considerations for the 80186/80188 Probe 

4-8 

This section describes the unique characteristics of the 80186/80188 probe. You should be 
aware ofthese characteristics when you design prototype hardware and software and when you 
emulate your prototype. 

Separate subsections are provided on the following topics: 

• Address Wrap-around 

• Break Information 

Slipping Past Instruction Breakpoints 

Slipping Past Breakpoints on Combined Instructions 

Breaking in the Middle of an Instruction 

• 
• 

Mapping Considerations for the 80186/80188 Probe 

Synchronization between the Prototype and the Probe, 

• User-accessible Test Points 

• User Socket 

• ALE Pulse Stretching 
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Address Wrap-Around 

The 80186/80188 microprocessor represents a memory address as a selector:offset pair. The 
selector and the offset are each 16 bits long. A memory address in the break/trace board is a 
20-bit address. 

As shown in Table 4-2, the difference in memory address lengths causes discrepancies when 
wrap-arounds occur. 

Wrap-arounds do not affect bus information, but they can make break and trace information 
hard to follow. Avoid wrap-arounds by not executing instructions near segment boundaries. 

Break Information 

A break normally occurs immediately after the target instruction executes. The following sec­
tions describe the three cases where a break is not recognized until one or more instructions 
after the breakpoint. 

Slipping Past Instruction Breakpoints 

A break sometimes slips past the specified breakpoint because the probe emulates at full proc­
essor speed and FICE probe hardware cannot always break on the exact instruction specified. 

An extra instruction is executed when the number of bytes in the target instruction and the 
number of cycles required to execute that instruction match. For instance, a two-byte instruc­
tion that executes in two bus cycles causes the FICE probe to slip. Other combinations of 
instruction bytes and bus cycles can also cause a breakpoint to slip. In general, the greater the 
number of cycles required to execute an instruction, the lower the chances of slipping. 

The newest trace frame contains the last instruction executed. The break message contains the 
address of the next instruction to be executed. 

Slipping Past Breakpoints on Combined Instructions 

Although you can specify a breakpoint between parts of combined instructions, the FICE 
hardware never detects it. The following combined instructions cause slipping: 

• Repeat prefixes 

• LOCK prefixes 

• Segment override prefixes 

• MOV to a segment register 

• POP a segment register 

Breaking in the Middle of an Instruction 

In two cases the FlCE probe can break in the middle of an instruction: with the WAIT com­
mand and with repeated string command instructions. These commands contain wait test cycles 
or primitive operations that can be recognized, incorrectly, as a breakpoint. 
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Table 4-2 80186/80188 Segment Boundary Increments 

80186/80188 Break/Trace 
Microprocessor Board 

Starting address O:FFFFH OFFFFH 

Address incremented by 1 O:OOOOH 10000H 
(next sequential address) (wrap-around) (no wrap-around) 

Mapping Considerations for the 80186/80188 Probe 

4-10 

The FICE system can get out of synchronization with the 80186/80188 probe when the proto­
type system borrows slow memory or 110 from the PICE system and the user program directs 
the 80186/80188 microprocessor (through the probe) to ignore external READY (refer to the 
Chip Select/Ready Generation Logic specification in the chip literature). Consequently, data 
presented at the wrong time is incorrect. 

Use extreme caution when mapping memory and 110 locations to any PICE system 
resource if your program ignores external READY s. 

Take the following precautions if the 80186/80188 microprocessor has been programmed to 
ignore external READYs: 

• Do not map 110 addresses programmed to ignore external READYs to ICE. 

• Do not map memory ranges programmed to ignore external READYs to MULTIBUS 
(MB) memory. 

• Use high-speed (HS) or optional high-speed (OHS) memory in a memory range that ig­
nores external READYs only if WAITS TATE = O. 

User program references to an 80186/80188 internal peripheral control register cause 
the 80186/80188 FlCE probe processor to complete bus cycles without wait-states and 
with external READY ignored, even when the 80186/80188 FICE probe has wait-states 
set. If locations that ignore external READY s are not mapped to USER or HS, the 
system may hang. 
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Programming 80186/80188 internal peripheral control registers can enable the 801861 
80188 probe processor to complete bus cycles with an internally generated READY 
signal while ignoring external READY. Bus cycles may be terminated with less wait­
states than allowed with external READY or set by the 80186/80188 probe. The system 
may hang if locations that ignore external READY are not mapped to memory with the 
corresponding number of wait-states. 

Synchronization Between the Prototype and the Probe 

When the probe is executing code from HS memory, but the user prototype expects this mem­
ory to exhibit different access time, the user's bus control logic can get out of synchronization 
with the probe. One solution is to set the BTHRDY pseudo-variable to TRUE. 

If the user prototype expects slow memory, another solution is to insert an appropriate number 
of wait-states into the HS memory accesses. 

User-Accessible Test Points 

The top of the buffer box has two user-accessible user test points, one labeled SYNC STARTI 
and the other TP. 

The TP test point is an output that is active high when the probe is emulating. 

SYNC STARTI is a TTL input. The SYNC STARTI test point is normally high. When SYNC 
STARTI is low and the probe enters emulation, READY is low and the probe undergoes a 
READY hang when fetching the first instruction. You can cause this hang by holding SYNC 
STARTI low. 

NOTE 

SYNC STARTI has no effect if the address of the first instruction fetch is within a range 
that has been programmed through the peripheral control registers to ignore external 
READY. 

To synchronize the probes in a multi-probe system, first set MEMRDY to FALSE in each 
probe. This prevents a memory time-out from occurring during the first instruction fetch. 
Then, keep SYNC STARTI low on each probe. Ensure that SYNC STARTI for each probe 
goes high at the same time. This raises READY, eliminates the READY hang, and ensures that 
each probe enters emulation at the same time. 

NOTE 

If, while SYNC STARTI is low, a coprocessor asserts HOLD, the probe's microproces­
sor will not assert HLDA until you raise SYNC START/. This is important if the copro­
cessor is performing a time-critical operation. 
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If the probe's microprocessor is waiting for READY from the user prototype, that 
READY must still be there when SYNC STARTI goes high. When the prototype asserts 
its READY, the prototype must not assume that the probe's microprocessor receives that 
READY after a set time. Rather, the prototype must hold the READY asserted until it 
has determined that the probe's microprocessor has acknowledged the READY. 

SYNC STARTI is also useful in a single-probe system because it gives you hardware control 
over when the probe enters emulation. SYNC STARTI must be high for emulation to begin. 

User Socket 

Your prototype system contains a socket into which you will connect the user cable. Intel 
recommends using the Textoo1l3M socket 268-S400. See Appendix A for instructions on con­
necting the 80186/80188 probe to the user prototype system. 

ALE Pulse Stretching 

The 80186/80188 probe generates ALE before Tl. It accomplishes this by decoding the status 
lines during T4 and Ti . Note that generating the ALE pulse during an idle state can produce a 
stretched ALE pulse for the entire period when idles states are being generated. 

For example, A DIV instruction can last longer than 80 idle clock cycles. The corresponding 
ALE pulse for the instruction following the division will be greater than 80 clock cycles. 

In most cases, the long ALE pulse does not cause a problem in a user prototype system. If, 
however, your prototype system uses the rising edge of ALE to trigger a sequence of events or 
to generate logic signals, a problem can arise. The triggered logic or event will be distorted in 
length or time. 

The 80286 Probe 

4-12 

The 80286 features multitasking, a large address space with four levels of protection, and 
high-speed compatibility with previous Intel iAPX microprocessors. 

The 80286 runs in either real mode or protected mode. In real. mode, the 80286 acts like an 
8086. It can address up to 1M byte plus 64K of physical address space. In protected mode, the 
80286 can address up to I G byte of virtual memory per task and up to 16M bytes of physical 
memory. 

When running in real address mode, programs developed for the iAPX 86 and iAPX 88 
require minimal modification. The advantage is that these programs run up to six times faster 
than on the 8086. When running in protected mode, iAPX86 and iAPX 88 programs may 
require slight modifications. 
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This section contains the following subsections that provide information on the 80286 micro­
processor and the 80286 probe. 

• Address Translation 

8086 Address Translation 

80286 Address Translation 

• Multitasking 

• Interrupts 

• Address Protection 

Real Mode and PCHECK 

Protected Mode and PCHECK 

• Memory Mapping for the 80286 Probe 

• Support for Processor Extensions 

• Displaying 80286 Registers and Flags 

Real Mode and PCHECK = TRUE 

Real Mode and PCHECK = FALSE 

Protected Mode and PCHECK = TRUE 

Protected Mode and PCHECK = FALSE 

• Hardware and Software Considerations for the 80286 Probe 

Address Translation 

The 80286 probe performs 8086 address translation or 80286 address translation. When the 
80286 probe is emulating in real mode, it performs 8086 translation. When the 80286 probe is 
emulating in protected mode, it performs 80286 translation. When the probe is not emulating, 
the PICE pseudo-variable SEL286 determines what address translation takes place. 

SEL286 = TRUE 80286 address translation takes place. 

SEL286 = FALSE 8086 address translation takes place. 

When you load a program fIle that is in 80286 object module format (OMF), the PICE system 
automatically sets SEL286 to TRUE. When you load a program file that is in 8086 OMF, the 
PICE system sets SEL286 to FALSE. 

8086 Address Translation 

A virtual address is represented as a selector:offset pair. The selector and the offset are each 16 
bits long. Each can be an expression. The selector:offset pair is of memory type POINTER. 
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The FICE system forms a physical address by shifting the selector value left by four bits and 
then adding the offset. The result is a 20-bit real address. With 20 bits, you can address 1M 
byte of memory. 

If you specify a physical address, you can use 24 bits even though the 8086/8088 microproces­
sor addresses 1M byte of memory. With a 24-bit physical address, the FICE system can 
address 16M bytes in program memory. If you specify a pointer address, the FICE system 
constructs a 20-bit physical address. 

80286 Address Translation 

4-14 

A virtual address is represented as a selector: offset pair. The selector and the offset are each 16 
bits long. Of the 16 selector bits, 14 contain address information. The other two bits contain 
protection information. The complete virtual address contains 30 address bits. With 30 bits, 
you can address 1 G byte of memory. 

The 80286 address translation uses the global descriptor table (GDT) and the local descriptor 
table (LDT) to construct a physical address. There is only one GDT, but many possible LDTs. 
Both kinds of tables reside within the virtual memory space. 

NOTE 

The GDT cannot be indexed with a value greater than 255. 

The global table descriptor register (GDTR) contains a GDT descriptor. This GDT descriptor 
contains the base address of the GDT. The local table descriptor register (LDTR) contains an 
LDT selector that is an offset into the GDT and points to an LDT descriptor. 

The LDTR contains an explicit cache. When you load the selector part of the LDTR (called 
RLDT), the 80286 loads the LDT descriptor (pointed to by RLDT) into the LDTR cache. The 
LDTR is actually 64 bits long, 16 for the selector and 48 for the explicit cache. 

Figure 4-2 shows the relationship of the two descriptor tables (the GDT and the LDT) and the 
two registers (the LDTR and the GDTR). 

Of the 14 address bits in the virtual address's selector, one bit identifies either the LDT or the 
GDT, and the other 13 represent an index into the selected table. This index points to a segment 
descriptor in the descriptor table. The segment descriptor contains access rights, a base ad­
dress, and the segment limit. The final physical address is the sum of this base address and the 
virtual address's offset. 

Figure 4-3 illustrates 80286 virtual address translation. 

When programming the 80286, you can either specify the selector explicity or use a segment 
register. The 80286 contains four segment registers. Each segment register contains a selector 
and an explicit cache. When you load a segment register with a selector, the 80286 also loads 
the explicit cache with the segment descriptor. A segment register is 64 bits long, 16 for the 
selector and 48 for the explicit cache. As long as the selector does not change, the 80286 does 
not have to access a descriptor table. 
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Figure 4-2 The GDT and the LDT 

Figure 4-4 shows the relationship of the two descriptor tables (the GDT and the LDT) and the 
two registers (the LDTR and the GDTR). 

When using FlCE commands, you can represent an 80286 virtual address symbolically or by 
specifying the selector and offset. You can optionally include an LDT selector, as illustrated in 
the following syntax. 

[expression-for-LO T-selector: Jexpression-for-selector:expression-for-offset 

The brackets around the expression-for-WT-selector indicate that it is optional. If you leave 
out the expression-for-WT-selector, the PICE system assumes the selector in the current 
LDTR. 

The LDT-selector:selector:offset triplet is of memory type POINTER. Debug variables de­
fined as a triplet are displayed as a triplet. Debug variables defined as a selector: offset pair are 
displayed as a pair. 

When you apply the POINTER memory template to program memory locations, these loca­
tions are displayed as selector: offset pairs. 

The final physical address is limited to 24 bits. With 24 bits, you can address 16M bytes of 
memory. The virtual address is still 30 bits. The 80286 has a virtual memory space larger than 
its physical memory space. A bit in the segment descriptor (part of the access field) identifies 
whether the virtual address currently exists in physical memory. 

For more information on 80286 addressing, see the entries for Address, Address protection, 
and Address translation in the PICF7M System Reference Manual. 
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Figure 4-3 80286 Virtual Address Translation 

Multitasking 

4-16 

The 80286 provides built-in multitasking support. A task switch operation saves the entire 
80286 execution state (registers, address space, and a link to the previous task), loads a new 
execution state, and begins execution on the new task. This operation makes use of a task-state 
segment. 

The GDT contains a task-state segment descriptor (TSSD). In addition to the base address of 
the task-state segment (TSS), the TSSD contains an access field and a limit field. The task 
register (TR) contains a task selector (an offset into the GDT) that points to the TSSD. 

The following syntax displays the TSS. 

TSS [(expression-for-selector)] 

The TSS command without an operand displays the task-state segment whose task selector is in 
TR. You can override the selector currently stored in the TR by including a selector with the 
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GLOBALDT 

TABLE INDICATOR BIT=O 
ACCESS I BASE I LIMIT 

SEGMENT REGISTER 

l SELECTOR I ACCESS I BASE I LIMIT I 
LOCALDT 

ACCESS I BASE I LIMIT 

TABLE INDICATOR BIT=1 

1470 
Figure 4-4 The Segment Register and the Descriptor Tables 

TSS command. The FICE system returns an error if you choose a selector beyond the range of 
the GDT or one that points to an entry in the GDT that is not a TSSD. 

Interrupts 

The 80286 contains an interrupt descriptor table (IDT) that defines up to 256 interrupts. The 
interrupt descriptor table register (IDTR) contains the base address and the limit of the IDT. 
The relationship between the IDT and the IDTR is the same as the relationship between the 
GDT and the GDTR. 

Address Protection 

The LDT descriptors and the segment descriptors contain access bits. Two of these bits identify 
the descriptor protection level (the D PL). There are four protection levels: 0, 1, 2, 3. Level 0 
has the most privilege, 3 the least. 

The PICETM System Personality Modules (Probes) 4-17 



The FICE pseudo-variable PCHECK detennines whether the FICE system operates with 
80286 protection checking on or off. The default for PC HECK is TRUE. 

PCHECK = TRUE 

PC HECK = FALSE 

the FICE system observes the 80286 protection rules when view­
ing and modifying 80286 registers and accepting memory 
addresses. 

the FlCE system ignores the 80286 protection rules as much as 
possible. 

Real Mode and PCHECK 

When the 8086 is in real mode and PCHECK is TRUE, you can neither display nor alter the 
segment caches, the LDTR, the GDTR, the TR, and the IDTR. When the 8086 is in real mode 
and PC HECK is FALSE, you can display and alter the segment caches, the LDTR, the GDTR, 
the TR, and the IDTR. 

Protected Mode and PCHECK 

When the user program executes in protected mode and PCHECK is FALSE, the PICE system 
ignores the 80286 protection rules when loading the 80286 registers and accessing memory. 
You can display and alter the segment caches, the LDTR, the GDTR, the TR, and the IDTR. 

When the user program executes in protected mode and PCHECK is TRUE, the FICE system 
obeys the 80286 protection rules when loading the 80286 registers. You can display but not 
alter the segment caches, the LDTR, the GDTR, the TR, and the IDTR. You must use a virtual 
address to access memory. The FICEsystem obeys the 80286 protection rules. 

For more information on address protection and PC HECK, see the Address protection and 
PC HECK entries in the PIC£1'M System Reference Manual. 

Memory Mapping for the 80286 Probe 
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The FlCE system with an 80286 probe supports the standard FICE memory mapping features 
plus the GRANULARITY pseudo-variable. 

With the 8086/8088 and the 80186/80188 probes, you must map HS and MB memory in 
blocks of 1K bytes. If you try to map a block of less than 1K bytes, the FICE system rounds up 
to the nearest 1K-byte block and prints a message telling you that it rounded the value. With the 
80286 probe, however, you can map 1024 blocks of memory in either 1K blocks or 16K 
blocks. When GRANULARITY = 1K, the upper four address bits are ignored by mapping 
logic; thus, only the lower megabyte of memory is mappable. When GRANULARITY = 
16K, the entire address space is available. Choose the block size by setting the GRANULAR­
ITY pseudo-variable. To change the granularity, you must have all program memory mapped to 
either USER or GUARDED. 

The FICE system always maps OHS memory in blocks of 16K, even if GRANULARITY 
is lK. 
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Support for Processor Extensions 

The FlCE system with an 80286 probe supports the 80287 numeric processor extension with 
debugging commands. With the FICE pseudo-variables you can display and modify 80287 
registers in much the same way you display and modify 8087 registers with the 8086/8088 
probe. 

The 80287 requires the PEREQ and PEACK lines. The COREQ pseudo-variable determines 
whether the 80286 probe recognizes its PEREQ and PEACK pins. 

Displaying 80286 Registers and Flags 

You can access 80286 registers and flags with PICE pseudo-variables. This section uses the 
local descriptor table register as an example. The format of this register is as follows: 

selector I access I base I limit 

You can access each field separately with the following pseudo-varibles. 

LDTSEL 
LDTAR 
LDTBAS 
LDTLIM 

The selector field 
The access rights field 
The base address field 
The limit field 

These pseudo-variables operate differently depending on the operating mode (real or protected 
mode) and the setting of the PCHECK pseudo-variable. Similar pseudo-variables exist for the 
other 80286 registers. 

Real Mode and PCHECK = TRUE 

When the 80286 probe is in real mode and PCHECK is TRUE, you cannot display or modify 
any of the LDTR fields. The LDTR has no meaning in real mode. 

Real Mode and PCHECK = FALSE 

When the 80286 probe is in real mode and PCHECK is FALSE, you can display and modify 
each LDTR field. The LDT has no meaning in real mode, but you can access it with FICE 
commands. Changing the selector field with the LDT pseudo-variable causes the 80286 probe 
to update the LDTR's explicit cache. Changing the selector field with LDTSEL does not cause 
the 80286 probe to update the LDTR's explicit cache. 

Protected Mode and PCHECK = TRUE 

When the 80286 probe is in protected mode and PCHECK is TRUE, you can display each 
LDTR field. The LDT has meaning when the 80286 is in protected mode. You cannot modify 
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the LDTR fields directly. Changing the selector field with the LDT pseudo-variable causes the 
80286 probe to update the LDTR's explicit cache. 

Protected Mode and PCHECK = FALSE 

When the 80286 probe is in protected mode and PC HECK is FALSE, you can display and 
modify each LDTR field. The LDT has meaning when the 80286 is in protected mode. Chang­
ing the selector field with the LDT pseudo-variable causes the 80286 probe to update the 
LDTR's explicit cache. Changing the selector field with LDTSEL does not cause the 80286 
probe to update the LDTR's explicit cache. 

Hardware and Software Considerations for the 80286 Probe 
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This section describes the unique characteristics of the 80286 probe. You should be aware of 
these characteristics when designing prototype hardware and software and when emulating 
your prototype. Separate subsections are provided on the following topics: 

• Hardware Slipping Past a Breakpoint 

• High-Address Bits Override 

• Issuing a RESET Command when an 80287 Is Present 

The RESET UNIT Command 

The RESET REGs Command 

The RESET ICE Command 

• Resetting the 80286 Chip and the 80286 Probe 

• Timing Differences between iAPX 286 and the PICETM 80286 Probe 

• User Substrate Capicator and + 5 Volt Source 

• Tracing Considerations 

• User Socket 

• Synchronizing Emulation to an External Event 

• U sing the Initialization Segment 

• Reading from and Mapping to Mapped Memory or I/O 

• Pascal-286 and FORTRAN-286 array size 
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Hardware Slipping Past a Breakpoint 

The are several considerations to note regarding breakpoint slipping: 

• Hardware slipping beyond an execution breakpoint occurs in one instance. If the instruc­
tion immediately preceding the instruction that causes the break results in an exception that 
occurs late in the execution cycle, the break may occur after the first instruction in the 
exception handling routine rather than after the expected instruction. You see a break at an 
incorrect address. The trace buffer, however, will reveal the path taken by the 
microprocessor . 

• The 80286 probe can only break on instruction boundaries. Therefore, when the PICE 
system recognizes a data breakpoint, the currently executing instruction must complete 
before a break can occur. 

• When the PICE system is emulating and a breakpoint is encountered, the trace information 
may include information about the next instruction after the specified break. This can be 
verified by examining the CS:IP registers. These registers will disagree with the last in­
struction in the trace buffer. The trace information is incorrect; the processor actually does 
break in accord with the criteria specified in the pre-emulation session. 

• Unlike the 8086/8088 and 80186/80188 probes, the 80286 probe does not slip beyond a 
breakpoint. However, it may break prematurely if an execution breakpoint is set to occur 
on the instruction after a HLT instruction is executed. The break occurs at the completion 
of the specified instruction . 

• Do not set a breakpoint on the instruction after a HLT instruction because the message 
displaying the cause of the break will be invalid if time-outs are enabled. 

High-Address Bits Override 

When you reset the 80286 microprocessor, the upper four address bits < A23-A20 > remain 
high until the code-segment register (CS) is modified. When you set breakpoints, you may 
want to specify these address bits as high. Do that by preceding the address with an asterisk 
(*). 

For example, the following commands set a breakpoint at the same address. 

This command specifies a 24-bit absolute address. (The 
leading zero is necessary to distinguish the number from a 
symbol when the first digit is a letter.) 

You can use a 24-bit absolute address in the following two 
cases: 

When SEL286 = TRUE and PCHECK = FALSE 
When SEL286 = FALSE 

How the FICE commands access memory does not de­
pend on the setting of the protection-enabled flag in the 
MSW. 
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This command specifies a virtual address. 

If SEL286 = FALSE, the 80286 probe performs 8086 
address translation. This results in a 20-bit physical ad­
dress. The upper four address bits « A23-A20 » are 
normally zero. The asterisk forces these bits high. If 
SEL286 = TRUE, the 80286 probe performs 80286 
address translation. The result is a 24-bit physical ad­
dress. The asterisk forces the upper four address bits 
( < A23-A20 > ) high. 

When SEL286 = TRUE, you can also represent an ad­
dress as an LDT-selector:selector:offset triplet. The aster­
isk forces the upper four address bits « A23-A20 > ) 
high. 

*GOTfL*RlSS\.:JlEC'T'C).R This command specifies a symbolic address. 

Assume that the user program defines this symbolic ad­
dress as OFFFF:O in real mode. Ordinarily, this results in 
the 20-bit physical address FFFFO. Address bits 23-20 
are zero. The asterisk before the symbolic address forces 
the upper four address bits ( < A23-A20 > ) high. The re­
set vector for the 80286 is FFFFFO. 

Issuing a RESET Command When an 80287 Is Present 

Each of the following FICE commands activates the RESET pin on the probe's 
microprocessor: 

RESET UNIT 
RESET REGS 
RESET ICE 

RESET REGS and RESET ICE always return the probe's microprocessor to real mode. Under 
certain circumstances (as explained in the next section), RESET UNIT may also return the 
probe's microprocessor to real mode. 

None of these commands resets the 80287 numeric processor extension. Consequently, none of 
them returns the 80287 to real mode. 

Running your prototype with the 80286 and 80287 in different address modes will result in 
invalid address translation. To return the 80287 to real mode, assert its RESET line. This must 
be performed by prototype hardware. 

The RESET UNIT Command 
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When you break emulation, the FICE system copies the probe's registers into a register buffer. 
When issued from interrogation mode (from the * prompt), the FlCE command RESET 
UNIT resets the probe's microprocessor but does not affect the register copies. When you 
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resume emulation, the PICE system reloads the probe's registers with the values in the register 
buffer. Consequently, a RESET UNIT issued from interrogation mode does not appear to have 
any effect on a user program. 

When issued from interrogation mode, a RESET UNIT does not return the probe's micropro­
cessor to real mode. 

When issued from emulation mode (from the? prompt), a RESET UNIT causes a break and 
returns the registers and their copies to the values they had just before the probe began 
emulating. 

Figure 4-5 shows returning the probe's microprocessor to real mode. 

Interrogation Mode Emulation Mode 
GO 

PEF=O--------------~.~ 

.. PEF=1 

?RESET UNIT 
PEF=O~ .. ~------------~, 

1613 

Figure 4-5 Returning the Probe's Microprocessor to Real Mode 

The RESET REGS Command 

The FICE command RESET REGS asserts the RESET pin on the probe's microprocessor. The 
RESET REGS command also clears the segment registers, clears the MSW, and loads the 
CS:IP with the reset vector. It does this both for the probe's actual registers and for their copies 
in the register buffer. Hence, entering the RESET REGS command returns the probe micro­
processor to real mode. 

The RESET ICE Command 

The PICE command RESET ICE asserts the RESET pin on the probe's microprocessor and 
reloads probe software. The RESET ICE command also clears the segment registers, resets the 
pseudo-variables displayed by the STATUS command (BTHRDY, BUSACT, COENAB, 
COREQ, CPMODE, IORDY, MEMRDY, PCHECK, RSTEN, SEL286, TRCBUS) to their 
default values, clears the MSW, and loads the CS:IP with the reset vector. It does this for the 
probe's actual registers and for their copies in the register buffer. Hence, entering the RESET 
ICE command returns the probe microprocessor to real mode. 
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The RESET ICE command also returns the AX, BX, CX, and DX registers, the stack and base 
pointers, and the source and destination indexes to the same values that the 80286 registers 
have after reset. 

Resetting the 80286 Chip and the 80286 Probe 

The system clock provides the fundamental timing for the 80286 system. It is divided by two 
inside the 80286 microprocessor to generate the processor clock (PCLK). The 80286 probe 
also generates a signal called PCLK, as may the target system. The 80286 microprocessor's 
internal divide-by-two circuitry can be synchronized to an external clock generator by a low-to­
high transition on the RESET input to the 80286 microprocessor. Asynchronous PCLK phas­
ing may cause bus contention between the target system and the FICE system. The following 
three conditions can cause the phase of PCLK in the 80286 probe to differ from PCLK in the 
target system. 

• 

• 

• 

Reset from the host (RESET ICE command, RESET UNIT command, UNIT HOLD com­
mand, and when an auto reset is requested). 

User hardware reset while the probe is in interrogation mode or when the RSTEN pseudo­
variable is FALSE. 

User system power-on reset. 

If PCLK synchronization is a problem, use one of the following solutions. 

• Design the PCLK generation circuit in the user system to be synchronized with status bits 
rather than RESET. (The 82284 clock generator uses the status lines SO and S I to synchro­
nize its PCLK output.) 

• Before starting a debug session, enter emualtion and then reset the target system to syn­
chronize the PCLKs. The PCLKs will remain synchronous until a RESET UNIT com­
mand, a RESET ICE command, or a target system reset with the probe in interrogation 
mode. If one of these conditions occurs, enter emulation and reset the target system to 
restore synchronization. 

When the 80286 probe is reset, the address and data buses are in a 3-state condition for the full 
duration of the reset. 

Timing Differences Between the iAPX 286 and the 80286 Probe 

There are timing differences between the ways that the PICE 80286 probe and the 80286 chip 
handle RESET and HOLD/HLDA. See the FICE data sheet for an explanation of these 
differences. 

User Substrate Capacitor and + 5 Volt Source 

The prototype hardware need not supply a substrate capacitor or + 5 volts to the 80286 probe. 
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Tracing Considerations 

If the 80286 probe releases the memory bus to a coprocessor (the ADMA 82258), it does not 
record that coprocessor's bus activity in the trace buffer. Because the 80287 processor exten­
sion uses the memory protection capabilities of the 80286, the 80286 probe does record 80287 
instruction execution and bus activity in the trace buffer. 

Cascade interrupt addresses are not recorded in the trace buffer. Connect the chips module to 
the bus in the target system if you need this data. 

User Socket 

Your prototype system contains a socket into which you will connect the user cable. Intel 
recommends using the Textoo1l3M socket 268-5400. See Appendix A for instructions on con­
necting the 80286 probe to the user-prototype system. 

Synchronizing Emulation to an External Event 

The top of the buffer box has a user-accessible test point labeled SYNC START/. SYNC 
START/ is useful because it gives you hardware control over when the probe enters emulation. 

The SYNC START/ test point is a TTL input that is pulled up with a lK resistor. The SYNC 
START/ input is normally high. When SYNC START/ is driven low and the GO command is 
executed, the probe treats SYNC START/ as an auxiliary hold input (HLDA will not be acti­
vated). HOLD is asserted and the 80286 no longer has access to the address and data buses. 

To synchronize the probes in a multiple-probe system, first set the BUSACT and MEMRDY 
pseudo-variables to FALSE in each probe. This prevents a bus time-out from occurring when 
the 80286 microprocessor loses control of the address and data buses. Then, keep SYNC 
START/ on each probe low and ensure that SYNC START/ for each probe goes high at the 
same time. This lowers HOLD (de-asserts it) and returns the address and data buses to the 
80286 microprocessor, allowing emulation to proceed. In this way you can ensure that each 
probe enters emulation at the same time. 

Because SYNC START/ gives you hardware control over when the probe enters emulation, it 
is also useful in a single-probe system. 

Using the Initialization Segment 

The 80286 addresses memory with 24 address lines. After a reset, the 80286 is in real mode 
and the most significant four bits of the address is high. The 80286 then addresses a 64K-byte 
segment (called the initialization segment) at the top of the 16M-byte physical address space. 
After the first long jump (which modifies the CS register), the most significant four bits go 
low. 

The result is that right after a reset, the 80286 temporarily has access to memory locations in 
addition to the 1M byte provided in real mode. 
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A problem arises if you try to load the initialization segment with the FICE system 8086 loader 
(your program is an 8086 OMF). Protected-mode users should construct 80286 OMFs and 
hence use the 80286 loader. 

If you still need to load the initialization segment with the 8086 loader, one method is to first 
map the initialization segment to where you want the initialization code to reside. Then load the 
initialization code into HS memory mapped within the lower 1M byte. Move your initialization 
code with the BYTE command. The following example assumes that your initialization code 
takes up no more than IK byte. 

Another method is as follows. If the granularity is IK, you can load the initialization segment 
by mapping the 64K-byte segment at the top of the 1M-byte address space to HS and then 
entering the LOAD command. When the granularity is IK, the FlCE memory map has address 
wrap-around. Each physical memory location responds to 16 different addresses. If you map 
the 64K-byte segment from 1M - I to 1M - 64K to HS, you are also mapping the 64K-byte 
segment from 16M -I to 16M -64K (the initialization segment) to HS, the 64K-byte segment 
from 15M -I to 15M - 64K to HS, etc., to the same physical locations. 

Reading from and Mapping to Mapped Memory or 1/0 

When you map memory to HS or MB memory or when you map 110 ports to ICE, the bus to 
the prototype is also active. 

For example, assume that you map the first 32K bytes of memory to HS. When you read from 
one of these memory locations, you also read from user memory. The FlCE system, however, 
ignores the read data. When you write to one of these memory locations, you write to both the 
HS location and the USER location. Even though the memory locations are mapped to FICE 
memory, the user memory corresponding to those locations does not remain unchanged. 

The same holds true for 110 ports. If you write to an 110 port mapped to ICE, the write data 
appears on the screen or as an PICE variable in a debug procedure as well as at the user 1/0 
port (if it exists). 

Pascal-286 and FORTRAN-286 Array Size 
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The FICE system does not support Pascal-286 and FORTRAN-286 array size greater than 
64K. 
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5 COPROCESSOR SUPPORT --------------------inter-
A coprocessor is a microprocessor that enhances the functions of the CPU. 

The 8087 and 80287 numeric data processors (NDP) perform arithmetic and comparison oper­
ations on a variety of numeric data types as well as executing numerous built-in transcendental 
functions. 

The 8089 inputloutput processor (lOP) performs input and output operations for the CPU. An 
lOP combines the attributes of a CPU with those of a flexible DMA controller. 

The distinction is sometimes made between a coprocessor and a processor extension. A copro­
cessor can gain control of the memory and data buses, plus it uses the HOLD and HLDA 
signals. A processor extension uses the PEREQ and PEACK signals. That makes the 80287 a 
numeric processor extension, while the 8087 and 8089 are coprocessors. 

Mapping Restrictions When Using Coprocessors 

When the 8087 is used as an external coprocessor (with the 808618088 and 80186/80188 
probes), memory accessed by the external 8087 must be mapped to USER. For the 8089, all 
program memory accessed by the 8089 must be mapped to USER. 

The PHANG Pseudo-Variable 

Use the PHANG pseudo-variable to detect 808618088 and 80186/80188 coprocessor hangs 
(the PHANG pseudo-variable is not supported on the 80286 probe). Setting PHANG to TRUE 
causes a system time-out when the coprocessor has been granted the bus and remains inactive 
for longer than one second. The default is TRUE. 

The 8087180287 Numeric Data Processors 

The 8086/8088 and the 80186/80188 probes provide debugging support for a prototype system 
containing the 8087. The 8086/8088 probe supports an 8087 as an internal or an external 
coprocessor; the 80186/80188 supports an 8087 as an external coprocessor. When an 8087 is 
used with the 80186/80188 probe, it requires the 82188 coprocessor interface chip. 

The 80286 probe processor provides debugging support for a prototype system containing the 
80287. 
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The FlCE commands provide access to the 8087's and 80287's stack, status registers,and 
flags. The FlCE system's disassembly and trace features extend to 8087 and 80287 instructions 
and data types. 

How the FlCE system treats the 8087 depends on the two pseudo-variables COENAB and 
CPMODE and on the GET87 command. How the PICE system treats the 80287 depends on 
the pseudo-variables CPMODE and COREQ. 

The following sections introduce the COENAB, CPMODE, and COREQ pseudo-variables and 
the GET87 command. Table 5-1 summarizes the interactions between the COENAB, 
CPMODE, and COREQ pseudo-variables. The following subsections describe further the use 
of the COENAB and CPMODE commands. See also the PIC£lM System Reference Manual 
(and the section in Chapter 4 of this manual entitled "Issuing a RESET Command when an 
80287 Is Present") for further information on the coprocessor commands. 

Table 5-1 Coprocessor Pseudo-variable Interaction 

CPMODE = 1 CPMODE = 2 

COREO = T PEREO/PEACK are recognized PEREO/PEACK are recognized 
only during emulation. during both emulation and 

interrogation. 

---
COREO = F PEREO/PEACK off. PEREO/PEACK off. 

--COENAB = T HOLD/HLDA or RO/GT are HOLD/HLDA or RO/GT are 
recognized only during recognized during both emulation 
emulation. and interrogation. 

COENAB = F HOLD/HLDA or RO/GT off. HOLD/HLDA or RO/GT off. 

The COENAB Pseudo-Variable 
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The coprocessor enable (COENAB) pseudo-variable enables or disables an external coproces­
sor. The COENAB pseudo-variable has the value TRUE or FALSE. Setting COENAB to 
TRUE enables an external coprocessor, and the probes respond in the following ways. 

8086/8088 probe recognizes its request/grant lines (MAX mode) or hold/hold ac­
knowledge lines (MIN mode). 

80186/80188 probe recognizes its hold/hold acknowledge lines. 

80286 probe recognizes its hold/hold acknowledge lines. 

Setting COENAB to FALSE disables an external coprocessor, and the probes ignore their 
request/grant or hold/hold acknowledge lines. 
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For the 8086/8088 and 80186/80188 probes, COENAB's default value is TRUE. For the 
80286 probe, COENAB's default value is FALSE. Note that, for the 8086/8088 and 80186/ 
80188 probes, when the FICE software is invoked, it checks the request/grant or hold/hold 
acknowledge lines before the COENAB pseudo-variable's default value is set. 

COENAB and an External Coprocessor 

For an 8086/8088 or 80186/80188 probe, if COENAB is FALSE and your program contains a 
coprocessor instruction, the FICE system will hang. The coprocessor does not run, but the 
coprocessor instruction still causes the FICE probe to wait for an acknowledgement. If the 
FICE system hangs in this way, recover by resetting first the coprocessor (with the hardware 
reset button) and then the probe (with the RESET UNIT command). 

COENAB and an Internal Coprocessor 

If you use an internal coprocessor with your 8086/8088 probe, always set COENAB to TRUE. 
If COENAB is FALSE, the internal coprocessor still runs, but the coprocessor may get out of 
synchronization with the probe. 

The CPMODE Pseudo-Variable 

Use the CPMODE pseudo-variable to select external coprocessor modes before starting emu­
lation; CPMODE has no effect on an internal coprocessor. The CPMODE pseudo-variable has 
the value 1 or 2. For the 8086/8088 and 80186/80188 probes, the default is 1. For the 80286 
probe, the default is 2. 

When CPMODE is 1 and COENAB is TRUE, the probe's microprocessor recognizes its 
request/grant or hold/hold acknowledge lines only during emulation. For the 8086/8088 and 
80186/80188 probes, if a request is issued while the probe is not emulating, the request is 
stored and the grant occurs as soon as emulation begins. When CPMODE is 2 and COENAB is 
TRUE, the probe's microprocessor recognizes its request/grant or hold/hold acknowledge 
lines at any time. 

For the 8086/8088 and 80186/80188 probes, CPMODE also determines how the FICE system 
treats modifications to the 8087 registers made while the FICE system is in interrogation 
mode. After you enter the GET87 command, the PICE system maintains copies of the 8087 
registers in a register buffer. When you read and write 8087 registers, you read and write the 
copies in this buffer. 

If you resume emulation after modifYing one or more 8087 registers and CPMODE is 2, the 
FICE system loads the actual 8087 registers with the modified values from the register buffer 
(which is external emulation memory). If you resume emulation after modifYing 8087 registers 
and CPMODE is 1, the FICE system does not load the actual 8087 registers with the modified 
values from the register buffer. Emulation resumes with the old values. 
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The COREQ Pseudo-Variable 

The COREQ pseudo-variable enables or disables an external numeric extension and is specific 
to the 80286 probe. When COREQ = TRUE,. the 80286 probe recognizes its PEREQ and 
PEACK lines. Setting COREQ = FALSE disables the external numeric extension, and the 
80286 probes does not recognized the PEREQ and PEACK lines. 

The GET87 Command 
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The GET87 command is specific to the 8086/8088 and 80186/80188 probes. You must enter 
the GET87 command to tell the PICE system that an 8087 coprocessor is present. The 8087 
must be enabled (COENAB must be TRUE) for the PICE system to execute the GET87 
command. 

The following restrictions apply when you use the GET87 command with an external 
coprocessor: 

• The probe must not be emulating and CPMODE must be 2. 

• Include with the GET87 command the starting address of a 11O-byte buffer. The FICE 
system uses this area as an intermediate buffer in saving and restoring the 8087 register 
data. The original contents of this buffer are preserved between save and restore opera­
tions. User's data is restored in the buffer after the GET87 command is entered. This 
buffer must be mapped to USER and not specified as read-only. 

The following restrictions apply when using the GET87 command with an internal coprocessor 
(8086/8088 probe only): 

• The probe must not be emulating. The value of CPMODE is not significant. 

• Do not include an address with the GET87 command. The PICE system uses reserved 
system memory rather than USER memory for the register buffer. If you do include an 
address, the PICE system ignores it. 

• The FlCE system always loads the actual 8087 registers with the values from the buffer 
when you resume emulation after modifying one or more 8087 registers. 
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6 MULTIPLE-PROBE SYSTEMS -------------------inter-
This chapter describes the operation of a multiple-probe FICE system. It introduces the FICE 
commands that control the system break and trace lines and explains how to arm the FICE 
system, assert the system break and trace lines, enable a unit, and write debug procedures for 
use with multiple probes 

FICETM System Units 

Up to four FlCE chassis may be daisy-chained together in an FlCE system. Each chassis is 
called a unit and has a unit number from 0 to 3. Each unit may have its own probe and can 
communicate with one or more prototype systems and with any other unit. 

By default, the current unit is the unit closest to the host that has a probe attached. (An FICE 
chassis may have the iLTA without a probe.) The unit numbers increase as you move away 
from the host. The next chassis is unit 1, then unit 2, and finally unit 3. 

The FICE system commands operate on the current unit. The following example changes the 
current unit with the UNIT pseudo-variable. 

You can temporarily change the current unit for the duration of a command with a backslash. 
The following example displays the modules on unit 1 and on unit 0 (the current unit). 

Units communicate using the system break (SYSTRIG) and system trace lines (SYSTRACE). 
When the SYSTRIG line enters a unit, it becomes the local signal SYSBREAKIN. When the 
SYSTRACE line enters a unit, it becomes the local signal SYSTRACEIN. Figure 6-1 illus­
trates the system break and trace lines in a multiple-probe configuration. 

For a unit to assert SYSTRIG, the FlCE system must first be armed. The PICE system does 
not need to be armed to assert SYSTRACE. For a unit to recognize an assertion of either of the 
system lines (allow SYSBREAKIN or SYSTRACEIN to be asserted), that unit must be 
enabled. 
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Figure 6-1 A Multiple-Probe PICETM System 

Arming the FICETM System 

6-2 

The FlCE system is armed by default. You can arm and disarm the FlCE system with the 
following: 

• 
• 

• 

The SYSTEM ARM/DISARM command. 

An event specification-you can specify the keyword SYSARM in an event register or in 
the GO command. 

A system specification-you can specify the keyword SYSARM in a system register or in 
the GO command. 

You cannot arm and disarm the system with a break specification. You arm the !'ICE system, 
not individual probes. When the system is armed, all probes are armed. 

The following example shows how to disarm the PICE system with the SYSTEM ARM/ 
DISARM command. 

*SYSTEMOISARM 

The following example shows how to arm the PICE system with a system specification that is 
stored in a system register called armO. 

Before beginning emulation with an event or system specification that arms the FlCE system, 
disarm the system with the SYSTEM DISARM command. 

Arming the FlCE system is not the same as arming a breakpoint. To arm a breakpoint, use an 
arm specification. Include the arm specification in an arm register or as part of the GO com­
mand. Refer to Chapter 3 for a discussion of arm specifications and arm registers. 
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Asserting the System Break and Trace Lines 

You can assert the system break line with an event specification or a system specification. You 
can specify the keyword SYSTRIG (for asserting the system break line) or the keyword 
SYSTRACE (for asserting the system trace line) in an event register, system register, or in the 
GO command. 

You can assert the system trace line with a trace specification. You can specify the keyword 
SYSTRACE in a trace register or as part of the GO command. 

The following example shows how to assert the system trigger line with a system specification. 
This system specification is stored in a system register called trig 1. 

The emulating unit asserts the system trigger line when the user program begins to execute 
statement #22. Whether asserting the system trigger line causes a unit to break depends on 
whether the unit is enabled. If the system trigger line is asserted, then any unit that has its 
system break line enabled will break. 

When you use SYSTRACE in a multiprobe environment with various probe frequencies, the 
slower probes may miss the system trace event for one instruction. Therefore, specify a range 
of addresses, such as one of the following: 

SYSTRACE AT OUTSIDE address-start LENGTH 50 

SYSTRACE AT XOXllOXY 

Enabling FICETM System Units 

By default, each unit is enabled for both the system break line and the system trace line. You 
can enable and disable each line separately. First set the current unit to the unit you want 
enabled and then enter the ENABLE command. The following example shows how to enable 
the system break line for unit 1. 

The local signal corresponding to SYSTRIG is SYSBREAKIN. 

The previous example changed the current unit to 1. The current unit remains 1 until you 
explicitly change it back. With the backslash, you can change the current unit only for the 
duration ofthe command. 
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The following .:xampk deals with two units. Unit 0 arms the system when its program executes 
statement # I ~, l' nit I triggers the system when its program executes statement #22. Unit o and 
unit I r('cllgnizL' the system trigger line and break when it is asserted. 

*IJEFUIIE 

Symbolic Support for Multiple Probes 

6A 

The FlCE system provides symbolic support for each of its probes in a multiple-probe system. 
You can refer to program variables by name in each unit. The program symbol table resides in 
the host development system. 

The following example loads unit 0 with a program called progO and unit I with a program 
called prog I . 

Assume that progO contains a program variable called pvarO and that progl contains a program 
variable called pvarl. The following example sets pvarO equal to pvarl. 

The following example shows that if the current unit is 0, you need specity only the \ 1, not 
the \0. 

1 * current unit is 0*1 

If the current unit is I, you must specify both the \0 and the \ 1 or verity that the first variable 
belongs to the current unit. For cxample, whcn the FICE system sees the following 
assignment: 

the FlCE system looks for both program variables on unit O. The following two assignments 
are equivalent. 

*UNJT 
001 
*\~:Pto9();pVarO' =0~;~r()~~.~"atl * :prClg1.pv~rl.··,;\Q:prpgQ:pvaro 
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The following example illustrates inter-probe communication. Assume that unit 0 and unit 1 
are emulating a program (progO for unit 0 and progl for unit I) and that you want unit 0 to 
break when unit 1 writes a variable called pvarl. You do not want unit 1 to break. 

* 
* 
* * * 

Writing Debug Procedures for Multiple Probe Systems 

Debug procedures that handle multiple probe systems must know which probes are emulating. 
The WAIT function returns the unit number of the probe breaking emulation. Once the break 
has occurred and if no probe is emulating, the WAIT function returns the value 255T. 

The following example assumes that probe 0 and probe I are both emulating. Probe 0 breaks. 
WAIT then returns the value O. WAIT continues to return 0 until probe I breaks. WAIT returns 
the value 1 when probe 1 breaks; once the break has occurred, WAIT returns the value 255T 
because no probe is emulating. 

Note that the prompt is determined by the current unit. The prompt is ? when the current unit is 
emulating. When unit 0 breaks, the FICE system returns its unit number. 

o 
*Wllj]': 

When the probe (unit I) breaks, the PICE system returns its unit number. Entering WAIT 
returns the value 255, indicating that emulation is not occurring. 

1 
*Wltifi 
255 

The following debug procedure sets the current unit to 0, then sends unit 0 into emulation. Unit 
o will emulate until the user program writes location 0031 :OOIOH. The procedure then sets the 
current unit to 1 and waits until unit 0 breaks before sending unit 1 into emulation. 
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WAIT is also useful in single-probe systems when, for example, the program runs for a long 
time before breaking. The following debug procedure starts emulation, waits until the break, 
and then prints out the microprocessor registers. 

· * 
· * 

· * 
· * 

Iqriij 
TEAT 

Without the REPEAT loop, the PICE system would try to execute the REGS command during 
emulation and return an error message. 

The CAUSE command displays the reason for the last emulation break. The CAUSE message 
lists the location and reason for the break along with the unit number, the debug register that 
caused the break, the value of the chips, and trace buffer overflow (if applicable). The follow­
ing example displays the reason emulation stopped. 

*OA,!;;fse 
Probe 0 stopped at : CMAKER#10 because of guarded access 

Bus address = 008274 

Synchronization Between Units 

Some applications require that different probes begin emulating at the same time. If you start 
two probes emulating by changing the unit number and entering the GO command, the first 
probe begins emulating before the second. To synchronize the probes, you need to use the 
SYNC START/ test point available through a small opening in the side of the probe buffer box. 
This test point is an input to the probe. 

The 808618088 and 80186/80188 Probes 

SYNC START/ is normally high. When SYNC START/ is low and the probe enters emulation, 
READY is low, and the probe undergoes a READY hang when fetching the first instruction. 
You can cause this hang by holding SYNC START/ low. 

To synchronize the probes in a multiple-probe system, first set the MEMRDY pseudo-variable 
to FALSE in each probe. This prevents a memory time-out from occurring during the first 
instruction fetch. Then, keep SYNC START/ on each probe low. Ensure that SYNC START/ 
for each probe goes high at the same time by connecting each SYNC START/ test point to one 
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of the two clipsout lines. These are output from the FICE system and are initially low. Then, 
enter the GO command for each probe. Each probe hangs after the first instruction fetch. 
Then, set the clipsout line. to 1. All the probes enter emulation simultaneously. 

The 80286 Probe 

SYNC START/ is normally high. When SYNC START/ is low and the probe enters emulation, 
the probe treats SYNC START/ as an auxiliary hold input (HLDA will not be activated). 
HOLD is asserted and the 80286 no longer has access to the address and data buses. 

To synchronize the probes in a multiple-probe system, first set the BUSACT and MEMRDY 
pseudo-variables to FALSE in each probe. This prevents a bus time-out from occurring when 
the 80286 microprocessor loses control of the address and data buses. Then, keep SYNC 
START/ on each probe low and ensure that SYNC START/ for each probe goes high at the 
same time. This lowers HOLD (de-asserts it) and returns the address and data buses to the 
80286 microprocessor, allowing emulation to proceed. In this way you can ensure that each 
probe enters emulation at the same time. 
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A 121CETM SYSTEM NON·HOST 
HARDWARE INSTALLATION -------------------int:er-

The hardware installation procedure for the PICE system depends on the host development 
system, the number of FlCE chassis in the system, and the system options. Begin installation 
of your FlCE system using the installation instructions in this appendix. The appendix has 
sections on the following host-independent topics. 

• Installing the FICE instrumentation chassis 

• Installing the emulation base module 

• Installing personality modules and user cables 

• Installing the emulation clips module 

• Installing the iLTA logic timing analyzer option 

• Host installation information 

The 12 1CETM System Instrumentation Chassis Installation 

Refer to Figures A-I, A-2, and A-3 when installing the instrumentation chassis. Perform the 
following steps for each instrumentation chassis in your PICE system. 

1. Unpack the chassis and set it in the desired location. 

Provide at least six inches (15 centimeters) of clearance on all sides to ensure proper 
cooling. 

2. Set the line voltage switch to the appropriate value for your area: 120 for 90-132 VAC 
operation or 240 for 180-264 VAC operation. (Use a small screwdriver as a lever.) 

I WARNING I 
Changing the power cord involves hazardous voltages and currents. Only qualified 
personnel should change the power cord. 
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NEUTRAL: WHITE 
----'===I:~!!lV (OR LIGHT BLUE) 

POWER: BLACK 
(OR BROWN) 

GROUND: GREEN 
........ ..;:;;;::::\.,~~ (OR GREEN WITH 

YELLOW STRIPE) 

1149 

Figure A-I Power Cable 

3. If the system location is in an area where the power outlets do not match the power plug on 
the instrumentation chassis power cord, remove the power plug and install the appropriate 
power connector. 

Refer to Figure A-I when installing a new power connector. 

Do not connect the PICE system to the power outlet yet. 

1927 

Figure A-2 Circuit Breaker on the Rear Panel of the PICETM System Instrumentation Chassis 
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Figure A-3 Thrmination Switches on the Rear Panel of the PICETM System 
Instrumentation Chassis 

To avoid overloading the line circuit, ensure that each PICE instrumentation chassis 
is on a separate line circuit and that the host development system is on a separate 
line circuit. 

The PICE chassis draws a maximum of 12 amps at 90-132 V and 6 amps 
at 180-264 V. A Series III development system with two double-density disk 
drives and an expansion chassis draws a maximum of approximately 1O.S amps at 
90-132 V. 

4. Verify that the circuit breaker CBl (see Figure A-2) on the instrumentation chassis rear 
panel is OFF. Connect the line cord to an appropriate power outlet. 

S. For single-chassis FICE systems, ensure that all five termination switches are ON (up) (see 
Figure A-3). 

For multiple-chassis FICE systems, ensure that the last (the highest-numbered) instrumen­
tation chassis has all five termination switches ON (up). All other chassis in a multiple­
chassis PICE system must have all termination switches OFF (down) (see Figure A-3). 

6. Remove the front panel from the instrumentation chassis and set it aside. 

Remove the foam packing behind the front panel (and save it for future storage and 
shipment). Powering up the FICE instrumentation chassis without removing the 
foam will damage the equipment. 
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Emulation Base Module Installation 

The emulation base module consists of a break/trace board, a map-I/O board, the buffer base 
assembly, and an emulation clips module. The breakltrace board, the map-I/O board, and the 
buffer base assembly are already installed. Figure A-4 shows the location of the break/trace 
board and the map-I/O board in the FICE instrumentation chassis. 

For your reference, the map-I/O board is jumpered at EI-E2 and E3-E4 (see Figure A-5). 

In this section one installation task is described: checking buffer box jumpering. 

Buffer Base Assembly Jumpering 

Ensure that the buffer board is jumpered correctly (see Figure A-6). 

E5-E6 For 16-bit emulation (8086, 80186, or 80286 microprocessors). 

E4-E5 For 8-bit emulation (8088 or 80188 microprocessors). 

If you have a mUltiple-chassis system, check the jumpering for each buffer board supplied. 

Installing Personality Modules and User Cables 

There are three kinds of personality modules (also called probes): the 8086/8088 probe, the 
80186/80188 probe, and the 80286 probe. Separate subsections are provided to explain instal­
lation of each probe type and each probe user cable. 

Installing the 121CETM System 8086/8088 Emulation Personality Module 

A-4 

The 8086/8088 emulation personality module consists of the 8086/8088 personality board, the 
user cable, and the buffer box cover. The 8086/8088 emulation personality module connects to 
the buffer base assembly and configures the generic portion of the FICE system to emulate a 
specific processor. 

The emulation personality board contains jumper selections that define the level of 8087 sup­
port. The coprocessor is internal when an iSBC 337 MULTIMODULETM board is installed on 
the 8086/8088 emulation personality board. When the FICE system is running with an internal 
coprocessor, the LED on the buffer box labeled 8087 lights up. The coprocessor is external 
when an iSBC 337 MULTIMODULE board is installed in the user system. 

In Tables A-I and A-2, the jumpers appearing in bold type indicate the default jumper configu­
ration for the 8086/8088 emulation personality board. Refer to Tables A-I and A-2 and Fig­
ures A-7, A-8, and A-9 when installing the 8086/8088 emulation personality module. Many of 
the steps described here may have already been performed; you need only verify them. 

1. Two ribbon cables are included with the 8086/8088 personality module. Use these cables 
to replace the two interconnect cables attached to the 8086/8088 probe buffer board (the 
probe buffer board is shipped with the emulation base module). The new ribbon cables 
minimize cross talk. Use Figure A-7 together with the following text to replace the cables. 
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Figure A-4 Instrumentation Chassis Boards 
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Figure A-5 Jumper Positions on the Map-I/O Board 
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FOR THE 80861 
8088 PROBE, 
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MUST BE 
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THE 8086/8088 
PROBE 
INSTALLATION 
SECTION. 

Figure A-6 Jumper Positions on the Buffer Board 

Table A-I 8086/8088 Emulation Personality Module Jumper Configurations 

8086 8088 8088 Piggyback Board 

Jumper MAXIMIN MIN MAX Normal" 8086/88 MIN 8086/88 MAX 

W3 E8-E9 E7-E8 E7-E8 
W4 E12-E13 
WS E14-E15 
W6 E16-E17 E17-E18 E17-E18 
W8 E22-E23 E23-E24 E23-E24 
W9 E26-E27 E2S-E26 E26-E27 
W11 E10-E11 
W12 E55-E56 ES6-ES7 ES6-ES7 

E2-E1 E2-E3 
ES-E4 ES-E6 

• Do not change these jumper configurations. 
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Coprocessor 

internal 
coprocessor 

no internal 
coprocessor 

PROBE BUFFER 
BOARD 

J6 

Table A-2 Jumpering for 8087 Support 

Location of 
User Plug 

user system 

loopback 

user system 
loopback 

NMI Source 

from user system 
from 8087 INTR 
none 
from 8087 INTR 

from user system 
none 

PROBE BUFFER 
BOARD 

W1 

E1-E2 
E1-E2 
E1-E2 
E1-E2 

E2-E3 
E2-E3 

PERSONALITY 
BOARD 

Jumpers 

W7 

E19-E20 
E20-E21 
E19-E20 
E20-E21 

E19-E20 
E19·E20 

Figure A·7 New Cable Installation for the 8086/8088 Probe 
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Figure A-8 8086/8088 Emulation Personality Module Installation 

1615·8 

The two cables that you will replace connect the two halves of the probe buffer box. One 
half of the buffer box contains the probe buffer board (the words "PROBE BUFFER" are 
silk-screened on it); this half of the buffer box is shipped with the emulation base module. 
The other half of the buffer box contains the personality board (the words "8618 PERSON­
ALITY" are silk-screened on it); this half of the buffer box is shipped with the 8086/8088 
personality module. Jack numbers specified in the following instructions are also silk­
screened on the boards. 

a) Remove the existing cables connected to J5 and J6 of the probe buffer board. 

b) Locate the bag containing the translucent ribbon cables. Each cable is marked with the 
number 165199-00 1. 

c) Insert one of the new translucent cables at J6 on the probe buffer board, aligning the 
red stripe on the cable with pin 1 of the J6 connector (pin numbers are also silk­
screened on the boards). 

IMPORTANT 

Ensure that the side of the cable connector from which the cable emerges faces 
away from the buffer box edge (see Figure A -7). 
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d) Bend the other end of the cable so that you can insert it at 12 of the personality board. 

e) Repeat steps 3 and 4 for the second cable, connecting the cable from J5 of the probe 
buffer to 11 of the personality board. 

2. Ensure that plug W8P2 of the user cable is connected to 13 of the personality board. 
Ensure that plug W8P3 of the user cable is connected to J4 of the personality board (see 
Figure A-8). 

3. Remove any unnecessary slack. Secure the user cable to the buffer box cover. 

4. Refer to Tables A-I and A-2 and Figure A-9 and install the indicated jumpers on the 
personality board. 

1203 

Figure A-9 Jumper Positions on the 8086/8088 Personality Board 
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5. If your emulator configuration calls for an 8087 processor used as an internal coprocessor, 
perform the following steps to install the iSBC 337 MULTIMODULE board in the U52 
socke~ of the personality board. See Figure A-9. 

a. Remove the 8086 or 8088 microprocessor from the socket at U52. 

b. Stack three 40-pin sockets (packaged in an accessory kit) in the existing socket at U52. 

c. Stack three single-pin sockets in the existing socket at E53. 

d. Stack the remaining three single-pin sockets in the existing socket at E54. 

e. Install the microprocessor in the PI socket ofthe iSBC 337 MULTIMODULE board. 

f. Install the iSBC 337 MULTIMODULE board in sockets U52, E53, and E54. 

6. Install the supplied processor chip (8086 or 8088) for your emulator configuration in the 
U52 socket of the personality board (or PI socket of the iSBC 337 MULTIMODULE 
board). This CPU chip is specially selected to work in PICE systems. 

NOTE 

The microprocessors supplied with the probes are special PICE components. To 
avoid timing problems, do not use standard production microprocessors with the 
PICE system. 

7. Connect the two halves of the buffer box and secure with two screws, lockwashers, and 
washers. 

The 8086/8088 personality board contains a 74F244 IC installed in a socket at location U30 
that causes a 3.2 mA input current (IlL) on the CLK user pin. This load may be excessive in 
some user applications. 

If loading on the CLK pin is critical for applications of 8 MHz and below, replace the 74F244 
IC (at location U30 of the 8086/8088 personality board) with the 74S244 packaged with the 
8088 microprocessor. This change reduces the input current (IlL) from 3.2 mA to 0.8 mAo In 
applications between 8 MHz and 10 MHz, the 74F244 IC must remain installed in U30. 

Installing the 8086/8088 User Cable 

A-tO 

When you are first learning about the PICE system, you will want to have the user cable looped 
back to the top of the buffer box for use with the PICE tutorial. Later, when you are ready to 
connect your probe to your prototype hardware (also called target hardware), return to this 
section for information on connecting the user cable to prototype hardware. 

Figure A-lO shows the 8086/8088 user cable and gives its length and the height of the user 
plug. 

To guard against electrical noise problems, the two ground pins (1 and 20) on the 8086/8088 
probe are connected. The connection is at the end of the user cable in the microprocessor 
carrier. When connecting the user cable to prototype hardware or to the top of the buffer box, 
take care that pin 1 is in the correct position. Damage may result if the cable is connected 
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Figure A-lO 8086/8088 User Cable Dimensions 

incorrectly (see Figure A-ll). On some versions a dot identifies the position on the buffer box 
socket that is intended to contain pin 1 of the user cable. Connect the cable to the top of the 
buffer box now; note the following caution before you make the connection. 

Connecting the user cable to the top of the buffer box in the wrong orientation shorts 
+ 5V to ground on the personality board. Connecting the user cable to prototype hard­
ware in the wrong orientation shorts + 5V on the prototype to ground on the personality 
board. Refer to Figure A-II for the correct orientation of the user cable. 

When you want to connect your user cable to prototype hardware, you must determine whether 
sufficient room exists for placement of the user cable. If the prototype hardware resides in a 
card cage with a minimum inter-board separation of 0.56 inches (the MULTIBUS card cage), 
the slot above the prototype board must remain empty to allow access for the 8086/8088 user 
cable. 

If you have multiple FlCE chassis, install the emulation clips on the other chassis. 

This completes installation of the 8086/8088 probe. If you have no other personality modules 
to install, go now to the emulation clips installation section that follows the section on installing 
the 80286 user cable. 

Installing the 121CETM System 80186/80188 Emulation Personality Module 

The 80186/80188 emulation personality module consists of the 80186/80188 personality 
board, the user cable, and the buffer box cover. The 80186/80188 emulation personality mod­
ule connects to the buffer base assembly and configures the generic portion of the FICE system 
to emulate a specific processor. Refer to Figures A-12 and A-13 when installing the 80186/ 
80188 personality module. Many of the steps described here may have already been per­
formed; you need only verify them. 

1. Connect the ribbon cable from J5 of the buffer board to 11 of the personality board (see 
Figure A-12). 
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Figure A-ll The Correct Orientation of the 8086/8088 User Cable 

2. Connect the ribbon cable from J6 of the buffer board to 12 of the personality board (see 
Figure A-12). 

3. Install the indicated jumpers for the emulator configuration (see Figure A-13): 

E17-E18 for 16-bit emulation (80186) 
E16-E17 for 8-bit emulation (80188) 

4. Verify that the proper microprocessor chip (80186 or 80188) for the emulator configura­
tion is in the U19 socket of the personality board. Note that this is a bond-out chip available 
only from Intel. The U 19 socket is on the personality board; the PGA socket on top of the 
buffer box is reserved for the user cable in loopback mode. 

The microprocessors supplied with the probes are special FICE components. To 
avoid problems and potential damage, do not use standard production microproces­
sors with the FlCE system. 

5. Connect the two halves of the buffer box and secure with two screws, lockwashers, and 
washers. 
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Figure A-12 80186/80188 and 80286 Emulation Personality Module Installation 

E17 -E18 for l6-bit emulation (SOlS6) 
E16·E17 for 8·bit emulation (80188) 

Figure A-13 Jumper Positions on the 80186/80188 Personality Board 
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Installing the 80186/80188 User Cable 

A-I .. 

When you are first learning about the PICE system, you will want to have the user cable looped 
back to the top of the buffer box for use with the PICE tutorial. Later, when you are ready to 
connect your probe to your prototype hardware (also called target hardware), return to this 
section for information on connecting the user cable to prototype hardware. 

Figure A-14 shows the 80186/80188 user cable and its pertinent dimensions. 

Prepare now to connect the user cable to the top of the buffer box. You must orient the user 
socket on the prototype board so that pin I is toward the edge connectors and on the right when 
facing the front of the card cage (see Figure A-14). Read the directions in the following caution 
note. 

When you connect the user cable to the socket assembly, be careful not to damage the 
tab by pin I. Install the user cable as follows (see Figure A-IS): 

I. Carefully place the user cable in place while observing that the pin 1 tab is not 
damaged by the end of the cable. 

2. Slide the retaining clip in place. 

3. Turn the retaining bail to secure the user cable in place. 

BUFFER 
BOX 

1-----12.9"' -------1 

D~~PIN1 
EDGE 
CONNECTORS 

+-

I ____ :::--. ___ ~,....-"-;:;~::::~·- PIN 1 

(I U 1 °4~a~~I~!IiIi~IIiIll!~IiHO~';2", 
HORSE SHOE LID J' ~"' 11111 II T tJ TEXTOOLl3M SOCKET 

18 MILS ';;;;;;7;;; 
PGA CHIP CARRIER 

Figure A-14 80186/80188 User Cable Dimensions 
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Figure A-IS Connecting the 80186/80188 User Cable 

When you want to connect your user cable to prototype hardware, you must determine whether 
sufficient room exists for placement of the user cable. If the prototype hardware resides in a 
card cage with a minimum inter-board separation of 0.56 inches (the MULTffiUS card cage), 
the slot above the prototype board must remain empty to allow access for the 80186/80188 user 
cable. 

NOI'E 

When you use the 80186/80188 or 80286 probe, Intel recommends that the prototype 
contain the Textoo1l3M socket 268-5400. 

If you have multiple PICE chassis, install the emulation clips on the other chassis. 

This completes installation of the 80186/80188 probe. If you have no other personality mod­
ules to install, go now to the emulation clips installation section that follows the section on 
installing the 80286 user cable. 
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Installing the FICETM System 80286 Emulation Personality Module 

The 80286 emulation personality module consists of the two 80286 personality boards, the 
user and ground clip cables, and the 80286 buffer box cover. The 80286 emulation personality 
module connects to the buffer base assembly and configures the generic portion of the FlCE 
system to emulate a specific processor. Refer to Figure A-12 when installing the 80286 emula­
tion personality module. Many of the steps described here may have already been performed; 
you need only verify them. 

I. Connect the ribbon cable from 15 of the buffer board to 1 I of the personality board (see 
Figure A-12). 

2. Connect the ribbon cable from 16 of the buffer board to 12 of the personality board (see 
Figure A-12). 

3. Ensure that plugs P2 and P3 of the user cable are connected to 14 of the personality board. 
Ensure that plugs P4 and P5 of the user cable are connected to 13 of the personality board 
(see Figure A-12). 

4. Connect the two halves of the buffer box and secure with two screws, lockwashers, and 
washers. 

5. Install the printed circuit board (PCB) located at the end of the user cable into the loopback 
socket assembly that protrudes from the module assembly plastic. Do not remove the 
socket loopback assembly from the module assembly. 

Do not install anything except the user cable in the loopback socket. 

Installing the 80286 User Cable 

A-16 

When you are first learning about the FICE system, you will want to have the user cable looped 
back to the top of the buffer box for use with the FICE tutorial. Later, when you are ready to 
connect your probe to your prototype hardware (also called target hardware), return to this 
section for information on connecting the user cable to prototype hardware. 

Figure A-16 shows the 80286 user cable and its pertinent dimensions. 

Connect the cable to the top of the buffer box now. 

When you want to connect your user cable to your prototype hardware, consider whether 
enough room is available for the user cable. If the prototype hardware resides in a card cage 
with a minimum inter-board separation of 0.56 inches (the MULTIBUS card cage), the slot 
above the prototype board may need to remain empty to allow access for the 80286 user cable. 

The slot above the prototype need not be empty if the user socket on the prototype has pin I 
toward the edge connectors and on the right when facing the front of the card cage (the A 
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• A ORIENTATION DOES NOT REQUIRE EXTRA SLOT 

• B ORIENTATION REQUIRES EXTRA SLOT 
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Figure 1\-16 80286 User Cable Dimensions 1215 

orientation). The slot ahove the prototype must he empty if pin I of the user socket is in any 
other position (the B orientations) hecause the B orientations re4uire additional room for a 
hend in the cahle (see Figure A-16). 

The A and B orientation cautions do not take into account the pin-grid-array (PGA) socket 
plugged into the leadless-chip-carrier (LCC) socket at the end of the user cahle. This socket 
adds 0.116 inches. If you retain the PGA socket at the end of the cable, even the A orientation 
may re4uire an empty slot. 

NOTE 

When you use the 80186/80188 or 80286 prohe, Intel recommends that the prototype 
contain the Textool/3M socket 268-5400. 

This completes installation of the 80286 probe. If you have no other personality modules to 
install, go now to the emulation clips installation section. 
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Installing the Emulation Clips Module 

A-18 

After your personality modules are installed, perform the following steps to install the emula­
tion clips module. 

I. Connect the terminator assembly to the emulation clips module (P2 to 12) (see Figure 
A-I7). 

2. Install as many microhooks as needed for the system on the wires of the terminator assem­
bly (see Figure A-17). 

3. Feed the WSPI end of the emulation clips cable through the external strain relief, then 
through the left-hand slot at the lower front of the instrumentation chassis, through the 
internal strain relief, and connect WSPI to jack 11 on the breakltrace board (see Figures 
A-4 and A-IS). 

If you have multiple FlCE chassis, install the emulation clips on the other chassis. 

This completes installation of the emulation clips module. If you have the iLTA logical timing 
analyzer option, go to the next section. If you do not have this option, remove any unnecessary 
slack from the probe cables and any other chassis cables. Secure the cables to the bottom of the 
instrumentation chassis with the supplied cable clamps; then skip the next section and go to the 
Host Installation section. 

EMULATION 
CLIP 

Figure A-17 Assembling the Emulation Clips Module 

1958 
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Installing the ilTA logic Timing Analyzer Option 

Each instrumentation chassis can have only one iLTA module. IThe iLTA option is not available 
for Model 800 or IBM PC hosts. I Refer to Figures A-4 and A-18 when you install the iLTA 
module. 

I. Install the iLTA board in the top slot of the FICE instrumentation chassis. 

The iLTA board must be installed in the top slot to ensure proper cooling. 

2. Route thc two iLTA probc cables through the external strain relief on the bottom of the 
instrumentation chassis and then through the cable slots at the front of the instrumentation 
chassis base. Route both iLTA probe cables through the left-hand cable slot (together with 
thc emulation clips module cable-see Figure A-18). 

3. Connect the 7 A I P I connector of the channel 0-7 probe cable to jack 1 I of the iLTA board 
(see Figures A-4 and A-18). 

4. Connect the 8A I P I connector of the channel 8-F probe cable to jack 12 of the iLTA board 
(see Figures A-4 and A-18). 

5. Remove any unnecessary slack from the probe cables and any other chassis cables. Secure 
the cables to the bottom of the instrumentation chassis with the supplied cable clamps. 

6. Connect a terminator assembly on the end of each of the iLTA probes. 

7. Install the microhooks needed for the system on the wires of the terminator assembly. 

NOTE 

With an iLTA unit installed, there may be some degradation of ESD and AC line 
noise immunity. 

Host Installation Information 

A-20 

You have now completed the installation of host-independent portions of the overall FlCE 
system installation process. Next you must install host-dependent portions. 

If your host system has a non-standard terminal, go now to Appendix B for information on 
configuring your terminal. 

If you have an IBM PC host, refer now to Appendix C. If you have an Intel host you did not 
receive the Appendix C for IBM PC hosts. Instead, you received Appendixes C through G that 
concern Intel hosts. Table A-3 shows to which appendix (or appendixes) owners of Intel hosts 
should now refer. 
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Table A-3 Intel Host Installation Appendixes 

Hardware Installation Software Installation 
Your Host Appendix Appendix 

Model BOO C F 

Stand-alone Series III D E 

Series III on a Network D F 

Series IV G G 
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B CONFIGURING THE 121CETM SYSTEM 
FOR NON·STANDARD HOST TERMINALS -------------------inl:er-

The FICE system is designed to run on either an Intel host development system with a standard 
Intel CRT or on an IBM PC/AT or PC/XT with a standard terminal. The codes expected from 
the terminal or sent to the terminal are those used by standard Intel or IBM terminals. 

You must configure a non-standard terminal for use with the FICE system. Do this by creating 
a CRT file that contains configuration commands that change the terminal codes to those 
expected by FICE software. 

If your terminal is one commonly used with Intel equipment, check The AEDIT User's Guide 
(order number 121756) for the listings of some commonly used CRT configuration files. 

Include the CRT configuration file when you invoke FICE software. If you name the file 
12ICE.CRT, PICE software automatically configures the terminal to its specifications. Other­
wise, you must specify the file in the invocation line. For example, the following command for 
a stand-alone Series III host invokes FlCE software and configures the terminal according to 
the specifications in the CRT file, 15 lOT. CRT. 

Creating a CRT File 

Check the user's manual that comes with the terminal for the codes expected and generated by 
the terminal. To create a CRT file, compare the terminal's behavior with the following PICE 
software expectations: 

• ASCII codes 20H through 7EH display some symbol requiring a one-column space. The 
carriage return (ODH), linefeed (OAH), and backspace (08H) perform their usual 
functions. 

• There are cursor key output codes and CRT cursor move input codes for the cursor func­
tions down, home, left, right, and up. There are also cursor key input codes for clear 
screen, clear rest of screen, and clear line. 

• The home position is the upper left corner . 

• 
• 

The terminal accepts a blank-out code that blanks out the contents of the screen . 

The CRT has 22 to 25 lines. 

• The screen scrolls. When the cursor is on the bottom line of the screen and you press 
RETURN (or Enter) or the line wraps around from the right margin, the top screen line is 
deleted and the screen rolls up one line. 
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• The FICE software automatically generates a linefeed each time the carriage return is 
entered. The terminal sho!lld not generate a linefeed with a carriage return. In some termi­
nals. this function can be switched on and off. 

Configuration Commands 

B-2 

Configuration commands modify the environment and the communication link between FlCE 
software and the keyboard and the screen. There are two types of configuration commands. 
The A command modifies the way data is presented on the screen. The AF command modifies 
the codes to and from the terminal. 

The format of the A command is as follows: 

Acode = value 

Where: 

A is the command name. 

code represents a single character specifying which parameter is to be changed. 

value is a hexadecimal number except for the number of lines shown on the display. 

The following examples use the A command. 

A\I;;;'22 changes the number of lines on the screen to 22. 

ASi#7 changes the keyboard BREAK character to CTRL-G (which has a hexadeci­
mal value of 07). 

The format of the AF command is as follows: 

AFcode = value 

Where: 

AF 

code 

value 

is the command name. 

is a two-character string specifying the function to be changed. 

depends on which code is specified. Every character entered after the equal 
sign is interpreted as part of the value, including spaces. 

The following examples use the AF command. 

AFMOi#OA specifies that the code required to move the cursor down the screen is a 
single linefeed (OAR). 

AFERiI'; specifies that the terminal being used does not have an erase-rest-of­
screen code. 

Table B-1 lists the valid codes and their values for the A configuration. Table B-2 lists the AF 
configuration command values. 
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Table B-1 The A Configuration Command Values 

Series III 
&IBM PC· Series IV 

Acode Defaults Defaults Description 

A8 1B 18 ESCAPE - a new value should be assigned for 
terminals that require the ESCAPE key for control 
sequences. 

AO 0 20 The offset value to be added to the row and 
column numbers following the cursor control 
sequence of the AF command AFAC. The value 
must be entered as a single hexadecimal byte. 
The setting has no effect until cursor addressing 
mode is set with AFAC. 

AR 7F* 7F RUBOUT - deletes the character to the left of the 
cursor. 

AV 25 25 The number of lines displayed on each screen. 
The possible values are 22, 23, 24, or 25. Screens 
smalier than 25 lines have a smaller command 
area; the text area remains the same at 20 lines. It 
is entered as a decimal value. 

AW T* F T (true) indicates that the terminal generates a 
carriage return and linefeed if a character is 
printed in column 80 (a wrapping terminal). 

F (false) indicates that the terminal is not a 
wrapping terminal. 

AX T F Cursor addressing format. The cursor address is 
an ordered pair of (x,y) coordinates. The format 
can be (column,row) or(row,column). 

T sets the format as (column,row). 
F sets the format as (row,column). 

"The defaults for the IBM PC/AT and PC/XT are the same as those for the Series III, with two exceptions. The 
IBM PC default values for AR and AWare as follows: 

AR = 08 
AW = F 
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Table D-2 The AF Configuration Command Values 

Series III 
&IBM PC' Series IV 

AFcode Defaults Defaults Description 

The setting has no effect until cursor addressing 
mode is set with the AF command, AFAC. 

AFAC 00' 1 B19 Code used as the cursor movement command 
by the terminal. When the command is given, 
the coordinates of the new cursor address follow 
the code. The coordinates are given in the order 
specified by the AX command and with the 
offset specified by the AO command. 

AFBK 20 20 Code that blanks out a single screen location. 

AFCD 1C 88 Cursor down code. 

AFCH 10 81 Cursor home code. 

AFCL 1F 89 Cursor left code. 

AFCR 14 8A Cursor right code. 

AFCU 1E 87 Cursor up code. 

AFDL (null)' (null) Delete line code. Used to speed up the display 
on the Hazeltine 1510 and similar terminals. 

AFEK 1B4B (null) Code to erase the entire line. 

AFEL (null) 1 B11 Code to erase the rest of the line following the 
cursor. 

AFER 1B4A 1 B10 Code to erase the rest of the screen following 
the cursor. 

AFES 1B45 1B05 Code to erase the whole screen. 

AFIG (null) (null) A byte to be ignored whenever it is received from 
the keyboard as input. If AFIG is set to 00, all 
bytes are accepted from the keyboard. This 
character is needed on terminals that have 
multiple character key codes for UP and DOWN, 
such as the Hazeltine 1510. AFIG should be set 
to the lead-in (tilde), and UP and DOWN should 
be set to the second letter of the cursor up or 
down key code. This avoids problems caused by 
lack of a typehead buffer. 

'The defaults for the IBM PC/AT and PC/XT are the same as those for the Series III, with three exceptions. 
THe IBM PC default values for AFAC, AFDL, and AFIL are as follows: 

AFAC = 1B47 
AFDL = 1B49 
AFIL = 1B4C 
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Thble B-2 The AF Configuration Command Values (continued) 

Series III 
& IBM PC· SerleslV 

AFcode Defaults Defaults Description 

AFIL (nUll)· (null) Insert line code. Used for reverse scrolling. 

AFM8 00 00 Code to move the cursor to the beginning of the 
line. 

AFMO 1C 1802 Code to move the cursor down. 

AFMH 10 1808 Code to move the cursor to the home position. 

AFML 1F 1804 Code to move the cursor to the left. 

AFMR 14 1803 Code to move the cursor to the right. 

AFMU 1E 1801 Code to move the cursor up. 

AFTM 16 16 CTRL-V - this command is unique to 121CE 
systems. It sets the control character that 
enables you to turn the menu display on and off. 

AFXA 1 1 CTRL-A - delete right. 

AFXF 6 80 CTRL-F - character delete. 

AFXU 15 15 CTRL-U - undo command. 

AFXX 18 18 CTRL-X - delete left. 

AFXZ 1A 82 CTRL-Z - clear line. 

·The defaults for the IBM PC/AT and PC/XT are the same as those for the Series III, with three exceptions. 
THe IBM PC default values for AFAC, AFDL, and AFIL are as follows: 

AFAC = 1847 
AFDL = 1B49 
AFIL = 1B4C 
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GLOSSARY 
................................... RJ .. 

Address 

Arm 

Binary Operator 

Breakpoint 

Emulation 

Event 

Event Machines 

Execution 

Expression 

An address is an unsigned value that corresponds to a location in pro­
gram memory. The PICE system recognizes absolute addresses, virtual 
addresses, and symbolic references to addresses. 

The arm condition is an optional part of a break/trace sequence in the 
PICE system. A set of arm conditions can be used to ensure that a 
system break is not possible until all required qualifying conditions are 
satisfied. 

A binary operator acts on two operands to create a single operand. In 
addition to the normal Boolean, relational, and arithmetic binary opera­
tors, the PICE system also recognizes a pointer operator (:) that creates 
an address pointer using two 16-bit values. 

Breakpoints are specific points in a sequence of events or in the flow of 
a program that are used to stop emulation. 

The PICE system is in emulation when a user program is running. 

An event in the PICE system is any condition that can be described with 
PICE command syntax. Typical events are the execution of an instruc­
tion or the accessing of a memory location. The PICE command lan­
guage uses events to describe conditions that specify such functions as 
breaking emulation and enabling trace collection. 

The event machines implement single or multiple event recognition and 
cause a trigger when all defined event conditions are recognized. 

There are two types of execution in the PICE system: PICE command 
execution and user program execution. PICE command execution is 
complete when the prompt (* or ?) is returned at the system console. 
User program execution is under control of the PICE system and is 
complete when the user program encounters a break or the HALT com­
mand is issued. 

A series of operands and operators that yields a numeric, Boolean, or 
string value. 
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Glossary-2 

Forcing Character 

" 

History Buffer 

Interrogation Mode 

Keywords 

Map 

Partition 

Probe 

Probe 
Microprocessor 

Pseudo-variable 

Real time 

Strings 

Symbolic 
References 

Syntax 

The forcing character in the FICE command syntax is the double-quote 
(") unary operator. When the forcing character precedes a keyword, the 
PICE system interprets the keyword as a user program symbol. 

A buffer that stores recent commands. The commands can be recalled 
usingtheup-arrow key. 

The FlCE system is in interrogation mode whenever it is not in emula­
tion mode, that is, it is in interrogation mode whenever the asterisk 
prompt (*) appears. In emulation mode, the prompt is a question mark 
(?). 

Keywords have reserved definitions within the FICE command lan­
guage. See the Keywords entry in the PICE"M System Reference 
Manual. 

The FICE system uses a memory map to direct processor address space 
to physical memory locations and to control access to mapped program 
memory during emulation. 

A partition in PICE command syntax is a range of addresses. 

Probe refers to the emulation personality module of the FlCE system. 
The probe consists of the hardware and software required to make the 
PICE system emulate a particular processor in the prototype system. 

The probe microprocessor is the CPU chip installed in the emulation 
personality module of the FICE system. For example, using the sup­
plied 8088 CPU as the probe processor, the emulation personality mod­
ule is tailored to emulate 8088 processors. 

A pseudo-variable is an PICE-system-defined variable that cannot be 
removed by the user. 

The term real time in FICE system emulation means that the prototype 
processor is operating at the design speed and no extra wait-states are 
added for mapped memory accesses. 

In the FICE command language, a string is one or more characters 
enclosed in apostrophes (single quotes). Strings are stored as 8-bit 
ASCII values. 

In the FICE command language, symbolic references are user-defined 
strings that correspond to program addresses or to variables. 

The FlCE command syntax is a formal set of rules that defines the 
requirements for command entry. 
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Syntax Menu 

Tracing 

U nary Operator 

Unit 

Glossary 

A menu at the bottom of the screen that indicates what command ele­
ments are legal during command entry. 

The PICE system keeps a record of trace information each time it 
enters emulation. 

A unary operator is an operator that acts on a single operand. The PICE 
system recognizes the NOT, +, -, 1/, and. unary operators. 

Each configured chassis in the PICE system is a unit of that system. 
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$ pseudo-variable, 3-30 
* high-address-bits override, 4-21 
* prompt, 2-3, 3-3, 3-28 
+ 5-volt source and user substrate capacitor, 80286 probe, 4-24 
\ (backslash) command, 6-1, 6-3 
lO-MHz 8086 probe MAX mode operation, 4-7 
87 INT test point, 4-5 
8086 environment, 1-12 
8086/8088 personality board jumper positions, A-9 
8086/8088 personality module (probe): 4-1 

considerations, 4-8 
installation, A-4 
jumper configurations, A-6 
user cable dimensions, A-ll 
user cable installation, A-lO 

8087 coprocessor: 4-4, 4-5, 4-6, 5-1 
installation, A-lO 
support, jumpering for, A-lO 
test point, 4-5 

8089 I/O processor, 5-1 
80186/80188 personality board jumper positions, A-13 
80186/80188 personality module (probe): 4-7 

considerations, 4-8 
installation, A-II 
user cable dimensions, A-14 
user cable installation, A-14 

80286 microprocessor/80286 probe reset, 4-23 
80286 personality module (probe): 4-12 

80287 numeric processor extension, 4-19, 5-1 
address protection, 4-17 
address translation, 4-13 
considerations, 4-20 
global descriptor table (GDT), 4-14, 4-16 
interrupts, 4-17 
installation, A-16 
local descriptor table (LDT), 4-14, 4-17 
memory mapping, 4-18, 4-26 
multitasking, 4-16 
registers and flags, 4-19 
task-state segment, 4-16 
virtual address translation, 4-14 
user cable dimensions, A-17 
user cable installation, A-16 
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80286/8086: 
address translation, 4-21, 4-22 
loader, 4-25 

80287 numeric processor extension, 4-19, 4-22, 5-1 
82188 coprocessor interface chip, 5-1 

Aborting commands, 3-3 
Access codes, 3-39 
Accessories of the PICE system, 1-7 
Address/data (AD) bus float, 8086/8088 probe, 4-7 
ADDRESS memory type, 3-15 
Address: 

even and odd, 3-44 thru 3-55 
protection, 80286 probe, 4-17 
translation, 80286 and 8086, 4-13, 4-21, 4-22 
wrap-around, 8086/8088 probe, 4-2 
wrap-around, 80286 probe, 4-26 

AEDIT Vl.O editor, 3-10 
ALE: 

pulse stretching, 80186/80188 probe, 4-12 
signal, 8086/8088 probe, 4-7 

APPEND command, 3-13 
Arm: 

registers, 3-36 
specifications, 3-35 
windows, 3-35, 3-36 

Arming the PICE system, 6-2 
ARM REG command, 3-9, 3-35, 3-36 
ASM memory template, 3-15 thru 3-17 

Base configuration of the PICE system, 1-4 thru 1-6 
BCD memory template, 3-15 
Block commands, 3-7 
BOOLEAN memory template, 3-15 
Break: 

and trace lines, 3-26, 6-1, 6-3 
registers, 3-36 
windows, 3-36 

Breakltrace board, 1-5, 1-10, A-4 
Breaking: 3-34 thru 3-37 

and the RESET signal, 8086/8088 probe, 4-6 
in the middle of an instruction: 

8086/8088 probe, 4-3 
80186/80188 probe, 4-9 

on even and odd addresses, 3-44 thru 3-55 
Breakpoint slipping: 3-43,4-3,4-9,4-20,4-21 

8086/8088 probe, 4-3 
80186/80188 probe, 4-9 
80286 probe, 4-20, 4-21 
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Breakpoint specifications, 3-34 
BRKREG command, 3-9, 3-35, 3-36 
BTHRDY pseudo-variable: 3-21 

8086/8088 probe, 4-4 
80186/80188 probe, 4-11 

Buffer base assembly: 1-10, A-4 
jumpering, A-4 

Buffer board, 1-5, 1-10 
Buffer, command history, 3-5 
Bus float (data/address), 8086/8088 probe, 4-7 
Bus inactive time-out, 3-34 
BUSACT pseudo-variable: 3-21, 3-34, 6-7 

80286 probe, 4-25 
BYTE memory template, 3-15 
Byte: 

reads from even and odd addresses, 3-51 
writes from even and odd addresses, 3-47 

Byte-wide ports, 3-22, 3-24 

Cable, internal host installation, see Intel host hardware installation appendix 
Cables, system interface, 1-11 
Cascade interrupt address, 80286 probe, 4-24 
CAUSE command, 6-6 
CHAR memory template, 3-15 
Checkout and installation, see appendixes 
Clips emulation, 3-25 
Clipsin lines, 3-25 
CLIPS OUT command: 3-25 

8086/8088 probe, 4-5 
Clipsout lines: 3-25 

8086/8088 probe, 4-5 
Clock low time, 8086/8088 probe, 4-7 
Clock, processor (PCLK), 80286 probe, 4-23, 4-24 
CNTL-C, see CTRL-C 
CNTL-V, see CTRL-V 
COENAB pseudo-variable, 5-2, 5-3 
Command: 

history buffer, 3-5 
entry,3-3 
language of the PICE system, 1-14 
menu, 3-4 
nesting level, 3-8 
repetition, 3-17 
syntax, xiv 

Commenting commands, 3-4 
Communicating between probes, 6-5 
Communication board, 1-4, 1-8 
Compiling a source file, 3-27 
CONCAT function, 3-6 
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Concatenating strings, 3-6 
Confidence tests: see host hardware installation appendix 

commands, see host hardware installation appendix 
messages and flags, see host hardware installation appendix 

Configuration commands, B-2 
Configuration file, see software installation appendix 
Configuration of the PICE system, 1-4 
Configuring the PICE system for non-standard host terminals, B-1 
Continuing commands to another line, 3-3 
Conventions, syntax, xiv 
Converting memory types, 3-6 
Coprocessor: A-4 

8086/8088 probe, 4-4, 4-6 
80286 probe, 4-24 
hangs, 5-1, 5-3 
inactive time-out, 5-1 
interface chip, 5-1 
memory access time-out, 3-34, 5-1 
support, 5-1 

COREQ pseudo-variable, 4-19, 5-2, 5-4 
COUNT block command, 3-7 
CPMODE pseudo-variable: 5-2, 5-3, 5-4 

8086/8088 probe, 4-6 
CRT file: 3-2 

creation, B-1 
CTRL-C,3-3 
CTRL-V, 3-5, 3-29 
Current execution point, 3-30 
Current unit, 6-1, 6-3 

Dataladdress bus float, 8086/8088 probe, 4-7 
DC characteristics of the emulation clips, 1-19 
DEBUG flag, confidence test, see host hardware installation appendix 
Debug: 

object manipulation commands, 1-14 
objects, 3-8, 3-31, 3-32 
procedures, 3-8, 3-23, 3-37, 6-5 
registers, 3-8, 3-9, 3-30, 3-35, 3-37 
variables, 3-8, 3-9, 3-16 

Debugging, 3-16 
DEFINE command, 3-6, 3-8, 3-9, 3-16, 3-36 thru 3-52, 6-3 
DEN signal, 8086/8088 probe, 4-7 
Designing hardware, 1-2 
Designing software, 1-2 
Development process, microcomputer, 1-1 
Diagnostic: 

disks, 1-15 
messages and flags, see host hardware installation appendix 
software, see host hardware installation appendix 
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DIR command, 3-31 
DO-END block, 3-7, 3-8 
DOS operating system, 1-14 
DT/R signal, 8086/8088 probe, 4-7 
DWORD memory template, 3-15 

EDIT command, 3-10 
Editing external files, 3-11 
Editors, 3-4, 3-10 
Emulating programs, 3-28, 3-30, 3-34 
Emulation: 

base module, 1-10 
base module installation, A-4 

break, reason for, 6-6 
buffer board, 1-10 
clips, 1-05, 1-7,3-25 
clips assembly, I-II 
clips module installation, A-18 
commands, 1-14 
mode, 8086/8088 probe, 4-6 
mode, 80286 probe, 4-23 

Emulation personality modules (probes), I-II 
Emulation personality module installation: 

8086/8088 probe, A-4 
80186/80188 probe, A-ll 
80286 probe, A-16 

Enabling PICE units, 6-3 
Environment commands, 1-14 
ERRONLY flags, see host hardware installation appendix 
Errorlhelp disk, 1-15 
ESC key used to invoke the screen editor, 3-10 
Even addresses: 3-41 

breaking, 3-44 
byte reads, 3-51 
byte writes, 3-47 
word reads, 3-48 
word writes, 3-44 

Event: 
machines, 1-4, 1-10,3-35,3-37 
registers, 3-37 
specifications, 6-2 

Execution event machine (XEM), 3-35 
Execution point, 3-30 
EXIT command, 3-32 
Exiting the PICE system, 3-32 
Extending a command to another line, 3-3 
External coprocessors, 5-1, 5-3, 5-4 
External file editing, 3-11 
EXTINT memory type, 3-15 
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File: 
editing, external, 3-11 
handling, 3-12 
handling commands, 1-14 

Final hardware checkout, see host hardware installation appendix 
Flags and registers, 80286 probe, 4-19 
Fully qualified references, 3-17 
Functions, 1-14 

GET87 command, 5-2, 5-3, 5-4 
Global descriptor table (GDT) for the 80286 probe, 4-14, 4-16, 4-17 
GO command, 3-30 thru 3-32, 3-34, 3-44 thru 3-53, 6-2, 6-3 
GRANULARITY pseudo-variable, 80286 probe, 4-18, 4-26 
Guarded memory, 3-19, 4-18 

HALT command, 3-3, 3-21 
Hang condition, 80186/80188 probe, 4-10, 4-11 
Hangs, coprocessor, 5-3 
Hardware: 

base configuration, 1-4 
components, 1-8 
design, 1-2 
installation, see appendixes 
overview, 1-8 
slipping on a breakpoint, 3-43, 4-20, 4-21 
slipping past a breakpoint, 80286 probe, 4-20 

Hardware/software integration, 1-3 
High-address-bits override, 80286 probe, 4-21 
High-speed (HS) memory: 1-11, 3-19, 4-18 

8086/8088 probe, 4-4 
History buffer, 3-5 
HOLD/HLDA signal: 

8086/8088 probe, 4-6 
80286 probe, 4-25 

Host installation information, A-20 
Host interface board: 1-4, 1-8 

installation, see host hardware installation appendix 
Host requirements for supporting the FICE system, 1-17 
Host software, 1-6, 1-12, 1-15 

disks, 1-15 

FICE system: 
accessories, 1-7 
and microcomputer development, 1-1 
base configuration, 1-4 
command language, 1-14 
command menu, 3-4 
hangs, 80186/80188 probe, 4-10, 4-11 
installation and checkout, see appendixes 
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introduction, 1-3 
options, 1-6 
software installation, see software installation appendix 
software invocation, 1-1, 3-28 
specifications, 1-17 
tutorial, 1-16,2-1 

IBM PC/XT and PC/AT: 
confidence tests, see ffiM installation appendix 
configuration requirements, 1-18 
memory requirements, see IBM installation appendix 
operating system, 1-14 
software installation, see ffiM installation appendix 

IF block command, 3-7 
INCLUDE command, 3-13 
Including files, 3-13 
Index of tutorial topics, 2-13 
iNDX operating system, 1-14 
Initialization segment, 80286 probe, 4-25 
Installation and checkout, see appendixes 
Installation: 

8086/8088 probe, A-4 
8086/8088 probe user cable, A-lO 
80186/80188 probe, A-11 
80186180188 probe user cable, A-14 
80286 probe, A-16 
80286 probe user cable, A-16 
host information, A-20 
piggy-back board on 8086/8088 probe, A-10 

INSTR function, 3-7 
Instrumentation chassis: 1-4, 1-8, A-I 

installation, A-I 
INTA signal, 8086/8088 probe, 4-7 
INTEGER memory template, 3-15 
Integrating hardware and software, 1-3 
Intel Logic Timing Analyzer (iLTA): 1-3, 1-6, 1-11 

disks, 1-16 
Intellec Series III: 

confidence tests, see Series III hardware installation appendix 
configuration requirements, 1-18 
internal host cable, see Series III hardware installation appendix 
memory requirements, see Series III hardware installation appendix 
operating system, 1-13 
software installation, see software installation appendix 

Intellec Series IV: 
confidence tests, see Series IV hardware installation appendix 
configuration requirements, 1-18 
internal host cable, see Series IV hardware installation appendix 
memory requirements, see Series IV hardware installation appendix 
operating system, 1-14 
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software installation, see software installation appendix 
Interface cables, 1-11 
Interface chip, 5-1 
Internal coprocessors, 5-1, 5-3, 5-4 
Internal host cable installation, see Intel host hardware installation appendix 
Inter-probe communication, 6-5 
Interrogation mode: 

80286 probe, 4-22 
8086/8088 probe, 4-6 

Interrupt line (INTR), 8086/8088 probe, 4-4 
Interrupts, 80286 probe, 4-17 
Invoking the PICE system software, 3-1, 3-28 
110 access time-out, 3-34 
110 mapping: 3-21, 3-29 

80286 probe, 4-26 
110 simulation: 

from the console, 3-22 
with a debug procedure, 3-23 

I/O space management, 3-19 
IORDY pseudo-variable, 3-21, 3-34 
ISIS operating system, 1-13 
ISTEP command: 3-17 

8086/8088 probe, 4-4 

Jumper configurations on the 8086/8088 personality module, A-6 
Jumper positions: 

on the 8086/8088 personality board, A-9 
on the 80186/80188 personality board, A-13 

Jumpering for 8087 support, 8086/8088 probe, A-7 

Line editor, 3-4 
Link file locating, 3-27 
Linking the object file, 3-27 
LIST command, 3-12 
List files, 3-12 
LITERALLYs, 3-5, 3-9 
LOAD command, 3-14, 3-16, 3-29, 3-32, 3-38, 6-4 
Loader, 80286/8086,4-25, 4-26 
Loading programs, 3-29, 3-32 
Local descriptor table (LDT) for the 80286 probe, 4-14, 4-19 
Locating the link file, 3-27 
Log files, see List files 
Logic probe pods, 1-7 
LONGINT memory template, 3-15 
LONGREAL memory template, 3-15 

Macro files, 3-2, 3-9 
Manuals, PICE system, xii 
MAP command, 3-19 thru 3-21,3-29,3-38,3-44,3-48 
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Map-IIO board, 1-4, 1-10 
MAPIO command, 3-21 thru 3-24,3-29 
Mapping considerations, 80186/80188 probe, 4-10 
Mapping 1/0: 3-21 thru 3-24, 3-29 

80286 probe, 4-26 
Mapping memory: 3-19, 3-29 

80286 probe, 4-18, 4-26 
MAX mode, 808618088 probe, 4-6, 4-7 
Memory access time-out, 3-34 
Memory management, 3-19 
Memory mapping: 3-19 

80186/80188 probe, 4-10 
80286 probe, 4-18, 4-26 

Memory requirements, see host hardware installation appendix 
Memory type conversion, 3-6 
Memory types, 3-15, 3-18 
MEMRDY pseudo-variable: 3-21, 3-34, 6-7 

80186/80188 probe, 4-11 
80286 probe, 4-25 

Menu, 3-29 
MENU command, 3-5, 3-29 
Microcomputer development process, 1-1 
Microhook, 1-7 
MIN mode, 8086/8088 probe, 4-6, 4-7 
MIlO signal, 8086/8088 probe, 4-7 
Model 800: 

confidence tests, see Model 800 hardware installation appendix 
configuration requirements, 1-17 
host/chassis cable, see Model 800 hardware installation appendix 
memory requirements, see Model 800 hardware installation appendix 
operating system, 1-13 
software installation, see software installation appendix 

MRI5{; signal, 8086/8088 probe, 4-7 
Mtypes, 3-15, 3-18 
MULTIBUS (MB) memory, 1-8,3-19,4-18 
MUltiple commands on a line, 3-4, 3-9 
Multiple-unit FICE system, 1-6 
Multi-probe systems, 6-1 
Multitasking, 80286 probe, 4-16 

NDS-II, loading and running FICE system software on, see software installation appendix 
Nesting level of commands, 3-8 
Non-maskable interrupt (NMI), 8086/8088 probe, 4-4, 4-6 
Non-maskable interrupt (NMI) line, 8086/8088 probe, 4-4 
Non-standard terminal configuration, B-1 
Numeric processor extension, 80286 probe, 4-22 
NUMlOSTR function, 3-6 

Object file linking, 3-27 
Odd addresses: 3-41 
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breaking, 3-44 
byte reads, 3-51 
byte writes, 3-47 
word reads, 3-48 
word writes, 3-44 

OHS memory, see optional high-speed memory 
Operating systems, 1-12 
Optional high-speed (OHS) memory, 1-11, 3-19, 4-18 
Options of the FlCE system, 1-6 

Partially qualified references, 3-18 
Pathname, 3-12 
PC HECK pseudo-variable: 4-17, 4-19, 4-20 

80286 probe, 4-21 
Performance, FICE system, 1-18 
Personality board, 1-5 
Personality module installation 

8086/8088 probe, A-4 
80186/80188 probe, A-11 
80286 probe, A-16 

Personality module jumper positions, 80186/80188 probe, A-13 
PHANG pseudo-variable, 3-21, 3-34, 5-1 
Piggyback board installation, 808618088 probe, A-lO 
POINTER memory template, 3-15, 4-13, 4-15 
PRINT command, 3-38 thru 3-55 
Probe: 4-1 

buffer box, 1-5 
disks, 1-15 
electrical characteristics, 1-19 
hangs, 80186/80188 probe, 4-10, 4-11 
installation, 8086/8088 probe, A-4 
installation, 80186/80188 probe, A-11 
installation, 80286 probe, A-16 
jumper positions, 80186/80188 probe, A-13 
MIN mode operation, 808618088 probe, 4-7 
software, 1-12 

Probe-specific commands, 1-14 
PROC command, 3-8 
Processor clock (PCLK), 80286 probe, 4-23, 4-24 
Program: 

emulation, 3-30, 3-34 
files, 3-14 
loading, 3-29 
prologue, 3-16 
stepping, 8086/8088 probe, 4-4 
variables, 3-16, 3-17, 3-18 

Prologue of program, 3-16 
Prompt (*) for FICE system software, 2-3, 3-3, 3-28 
Prototypelprobe synchronization: 
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8086/8088 probe, 4-4 
80186/80188 probe, 4-11 

PSCOPE-86: 
disk, 1-16 
software, 1-6 

Pseudo-variables, 1-15 
Publications, PICE system, xii 
Pulse stretching, ALE (80186/80188 probe), 4-12 
PUT command, 3-13, 3-32 

QSTAT pseudo-variable, 4-8 

Read-after-write verification, 3-20 
Read-only memory, 3-20 
READY hang, 6-6 
READY signal: 3-21 

set-up time, 8086/8088 probe, 4-4 
80186/80188 probe, 4-10 thru 4-12 

REAL memory template, 3-15 
Real mode, 80286 probe, 4-22 
Re-executing commands, 3-17 
Registers and flags, 80286 probe, 4-19 
Registers: 

ARMREG, 3-36 
BRKREG, 3-36 
EVTREG, 3-37 
SYSREG, 3-36 
TRCREG, 3-37 

Related publications, xii 
Removing the user cable, 3-54 
Renaming PICE system files, 3-3 
Repair and service assistance, xix 
REPEAT block command, 3-7 
Request! grant: 

line, 8086/8088 probe, 4-4 
signal, 8086/8088 probe, 4-6 

RESET: 
command, 80286 probe, 4-22 
ICE command, 80286 probe, 4-23 
REGS command, 80286 probe, 4-23 
signal, 8086/8088 probe, 4-6 
UNIT command, 3-21 
UNIT command, 80286 probe, 4-22 

Resetting the 80286 microprocessor and the 80286 probe, 4-23 
Returning to host development operating system, 3-32 

Sample Pascal program, 3-26, 3-33 
Sample programs in C, FORTRAN, and Pascal, 2-30 
SASM command, 3-48, 3-49, 3-51, 3-53 
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SAVE command, 3-14 
Saving debug object definitions, 3-32 
Screen editor, 3-10 
Segment boundary increments: 

8086/8088 probe, 4-3 
80186/80188 probe, 4-10 

SEL286 pseudo-variable, 80286 probe, 4-13, 4-21,4-22 
SELECTOR memory template, 3-15 
Selector:selector:offset triplet, 80286 probe, 4-22 
SEM,3-35 
Series III, see Intellec Series III 
Series IV, see Intellec Series IV 
Service and repair assistance, xix 
Set-up time for the READY signal, 8086/8088 probe, 4-4 
SHORTINT memory type, 3-15 
Signal generator: 3-22 

8086/8088 probe, 4-6 
Signals: 

ALE, 8086/8088 probe, 4-7 
DEN, 8086/8088 probe, 4-7 
DT/R, 8086/8088 probe, 4-7 
HOLD/HLDA, 8086/8088 probe, 4-6 
HOLD/HLDA, 80186/80188 probe, 4-11 
HOLD/HLDA, 80286 probe, 4-25 
INTA, 8086/8088 probe, 4-7 
MilO, 8086/8088 probe, 4-7 
MRDC, 8086/8088 probe, 4-7 
R/GT, 8086/8088 probe, 4-6 
READY, 8086/8088 probe, 4-4 
READY, 80186/80188 probe, 4-10 thru 4-12 

Simulating 110: 
from the console, 3-22 
with a debug procedure, 3-23 

Single-line assembler, 3-48, 3-49, 3-51, 3-53 
Slipping on a breakpoint, 3-43, 4-20 
Slipping past breakpoints: 

80286 probe, 4-20, 4-21 
on combined instructions, 808618088 probe, 4-3 
on combined instructions, 80186/80188 probe, 4-9 

Slipping past instruction breakpoints: 
808618088 probe, 4-3 
80186/80188 probe, 4-9 

Software: 
base configuration, 1-6 
design, 1-2 
environment, 1-12 
installation, see software installation appendix 
invocation, 3-1, 3-28 
overview, 1-12 
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packaging, 1-15 
Software/hardware integration, 1-3 
Source file compilation, 3-27 
Specifications, FICE system, 1-17 
STATUS command, 80286 probe, 4-23 
Stepping through user programs, 8086/8088 probe, 4-4 
String handling, 3-6 
Submit file, 3-27 
SUBSTR function, 3-6 
Substrings, 3-6 
Symbolic: 

debugging, 3-16 
display, 3-31 
support for multiple probes, 6-4 

SYNC START test point: 6-6, 6-7 
80186/80188 probe, 4-11,4-12 
80286 probe, 4-25 
8086/8088 probe, 4-5 

Synchronization between units, 6-6, 6-7 
Synchronizing emulation to an external event, 80286 probe, 4-25 
Synchronizing the prototype and the probe: 

8086/8088 probe, 4-4 
80186/80188 probe, 4-11 

Syntax conventions, xiv 
SYSBREAKIN signal, 6-1, 6-3 
SYSREG command, 3-30, 3-36 
SYSTEM ARM/DISARM command, 6-2 
System: 

break and trace lines, 3-26, 6-1, 6-2 
cables installation, see host hardware installation appendix 
event machine (SEM), 3-35 
hangs, 80186/80188 probe, 4-10, 4-11 
interface cables, 1-11 
performance, 1-18 
registers, 3-36 
specifications, 1-17, 6-2 

SYSTRACE line, 6-1 thru 6-3 
SYSTRACEIN signal, 6-1 
SYSTRIG line, 6-1 thru 6-3 

Thsk -state segment, 80286 probe, 4-16 
TEMPREAL memory template, 3-15 
Terminal configuration for non-standard terminals, B-1 
Test point, user-accessible: 

8086/8088 probe, 4-4 
80286 probe, 4-25 
80186/80188 probe, 4-11 

Textooll3M socket: 
80186/80188 probe, 4-12 
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80286 probe, 4-25 
TIMEBASE pseudo-variable, 3-42 
Time-out pseudo-variables, 3-34, 5-1 
Time-outs: MEMRDY, 80186/80188 probe, 4-11 
Timetags, 3-42 
Timing differences between 80286 probe and 80286 chip, 4-24 
Timing differences between probes and chips, 1-19 
TP test point, 80186/80188 probe, 4-11 
Trace: 

and break lines, 3-26, 6-1, 6-2 
buffer, 2-5, 3-38, 3-42 
buffer display, 808618088 probe, 4-6 
interruption, 3-42 
registers, 3 -3 7 
specifications, 3-34, 6-3 

Tracing: 3-34, 3-38 
considerations, 80286 probe, 4-21, 4-24 

TRCBUS pseudo-variable, 3-42 
TRCREG command, 3-37 
TSS command, 4-16 
Tutorial: 1-16,2-1 

deactivating, 2-2 
disks, 1-16 
emulation aid module screens, 2-11 
feature aid module screens, 2-12 
invoking during program debugging, 2-2 
main-path screens, 2-10 
menus, 2-4 
PUM program listing, 2-16 
program listings, 2-16 
reactivating, 2-2 
structure, 2-2 
topic index, 2-13 

UNIT pseudo-variable, 6-1 
UNITHOLD command, 3-54 
User cable: 

80186/80188 probe, 4-12, A-14 
dimensions: 

808618088 probe, A-II 
80186/80188 probe, A-14 
80286 probe, A-17 

installation: 
808618088 probe, A-lO 
80186/80188 probe, A-14 
80286 probe, A-16 

orientation, 808618088 probe, A-12 
removal, 3-54 

User clock loading, 8086/8088 probe, A-I0 
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User memory, 3-19, 4-18, 5-1 
User plug, 8086/8088 probe, A-lO 
User socket: 

80186/80188 probe, 4-12, A-14 
80286 probe, 4-25 

User substrate capacitor and + 5-volt source, 80286 probe, 4-24 
User-accessible test points: 

8086/8088 probe, 4-4 
80186/80188 probe, 4-11 
80286 probe, 4-25 

Utility commands, 1-14 

Variables, 3-16 thru 3-18 
Virtual address translation for the 80286 probe, 4-13, 4-14 
Virtual addresses, 80286 probe, 4-21 

WAIT function, 6-5 
WAITSTATE command: 3-19 

80186/80188 probe, 4-10 
Wait-state generator, 1-10 
Wait-states, 1-4 
Wait-states, 80186/80188 probe, 4-10 
Wait-states, 808618088 probe, 4-4 
Windows, 3-35, 3-36 
WORD memory template, 3-15, 3-31 
Word: 

reads from even and odd addresses, 3-48 
writes to even and odd addresses, 3-44 

Word-wide ports, 3-22 
Wrap-around addresses: 

8086/8088 probe, 4-2 
80186/80188 probe, 4-9 
80286 probe, 4-26 

WRITE command, 3-46, 3-48 

XEM,3-35 
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