




























































































































































































































































































































































































































































































































































































































APPENDIX H 
INSTALLING UPGRADE KIT 

The Upgrade Kit converts an ICE-86 emulator to an ICE-86A emulator. The follow­
ing instructions detail procedures for installing the Upgrade Kit for the Intellec 
Model 800 and 888 Systems OT the Intellec Series II System. 

Installation Procedure for the Intellec 
Model 800 and 888 Systems 

1. Disconnect the power cords of the lntellec chassis and user system. 

2. Inspect the ICE-86U assemblies for damage. 

3. Remove the top cover of the Intellec chassis. 

4. The ICE-86 circuit boards consist of an FM Controller board, an ICE-86 Trace 
board, and an 86 Controller board. The ICE-86 buffer box is connected by two 
cables to the 86 Controller board and the FM Controller board at terminals_on 
the boards marked "X" and "Y," respectively. Disconnect these cables from 
the circuit boards. 

5. On the side of the ICE-86 buffer box opposite to that which the circuit board 
cables are attached to, there is a "user cable" ending in a forty-prong plug. If 
the user cable is attached to the user's prototype application system, then 
disconnect it. 

6. Also at the end of the user cable is a black plug receptacle. Inserted into this 
receptacle should be the male plug end of the ICE-86 Ground Connector; the 
other end of the Ground Connector should be clipped to system ground. Unclip 
the system ground end of the Ground Connector. 

7. Set aside the ICE-86 buffer box. 

8. Remove the FM Controller board from its chassis slot. 

9. The ICE-86 firmware consists of six PROM's on the FM Controller board at 
locations labeled A2 through A7 on the board. Remove and set aside the ICE-86 
firmware. 

10. The ICE-86A firmware consists of six PROM's labeled A2 through A7. Attach 
these PROM's to the FM Controller board at the locations formerly occupied 
by the ICE-86 firmware, making sure to match the labels on the tops of the 
PROM's with the labels on the board. 

11. Examine the newly-installed firmware to be sure all pins have made contact with 
the FM Controller board. 

12. Re-insert the FM Controller board into the chassis slot it previously occupied. 

13. The ICE-86 Trace board and the 86 Controller board are connected by a "T 
cable"; this cable is attached to the boards at terminals labeled "T." Remove 
theT cable. 

14. Remove the 86 Controller board. 

15. In order to enable External Break, examine the solder side of the 86 Controller 
board for continuity from pin 40 of J2 (the X cable terminal) to pin 5 of RPI (a 
resistor pack). Continuity exists between the two points if 0 ohms is detected 
between the points or if the 86 Controller board part number is 1001879-03 
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Rev. F or later. If continuity exists, then proceed to instruction #16. If the wire 
is not in place, then the user can make the connection or can contact Intel 
service for assistance. 

[WARNING I 
the user should avoid applying excessive heat to the 86 Controller 
board while soldering; the traces on the back of the board will 
detach themselves if exposed to enough heat. A soldering iron with 
a maximum power of 15 to 20 watts is recommended. After solder­
ing has been completed, the uSer should check for solder splashes 
that can short parts of the board. The user should also examine the 
wire to be sure good physical contact has been made with the pins. 

16. Re-insert the 86 Controller board into the chassis slot it previously occupied. 

17. Reattach the T cable to the ICE-86 Trace board and the 86 Controller board, 
making sure to mate the blocked inserts on the cable receptacles with the missing 
pins on the board terminals. 

18. The ICE-86 buffer box has a pair of cables coming out of one side contained 
within a rubber zipper tube. At the end of each cable is a 40-pin receptacle; one 
receptacle is marked "X" and one is marked "Y" (corresponding to the circuit 
board cables of the ICE-86 buffer box). Attach the buffer box cable receptacle 
marked "X" to the 86 Controller board terminal marked "X," making sure to 
mate the missing pin on the board terminal with the blocked ipsert on the cable 
receptacle. 

19. Attach the buffer box cable receptacle marked "Y" to the FM Controller board 
terminal marked "Y," making sure to mate the missing pin on the board ter­
minal with the blocked insert on the cable receptacle. 

20. If a user prototype application system is to be connected, remove the Socket 
Protector assembly from the user cable of the ICE-86 buffer box and insert the 
40-pin cable terminal into the 8086 socket on the user system. The Socket 
Protector assembly guards the terminal pins from damage and inadvertent 
grounding. 

21. At the end of the ICE-86A buffer box user cable is a black plug receptacle 
corresponding to the one at the end of the ICE:86 buffer box user cable. Insert 
into this receptacle the male plug end of the ICE-86A Ground Connector, and 
clip the other end of the Ground Connector to system ground. 

22. Replace the top cover of the Intellec chassis. 

23. Re-insert the power cords of the Intellec chassis, the Expansion Chassis, and 
user system into their power sources. 

Installation Procedure for the Intellec Series II Systems 

1. 

2. 
3. 

Disconnect the power cords of the lntellec chassis and user system. 

Inspect the ICE-86U assemblies for damage. 

Remove the front cover of the expansion chassis housing the ICE-86 circuit 
boards. 

v 4. The ICE-86 circuit boards consist of an FM Controller board, an ICE-86 trace 
board, and an 86 Controller board. The ICE-86 buffer box is connected by two 
cables to the 86 Controller board and the FM Controller board at terminals on 
the boards marked "X" and "Y," respectively. Disconnect these cables from 
the circuit boards. 
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......-5. On the side of the ICE-86 buffer box opposite to that which the circuit board 
cables are attached to, there is a "user cable" ending in a forty-prong plug. If 
the user cable is attached to the user's prototype application system, then 
disconnect it. 

7 6. Also at the end of the user cable is a black plug receptacle. Inserted into this 
receptacle should be the male plug end of the ICE-86 Ground Connector; the 
other end of the Ground Connector should be clipped to system ground. Unclip 
the system ground end of the Ground Connector . 

......- 7. Set aside the ICE-86 buffer box. 

/8. Remove the FM Controller board from its chassis slot. 

.....- 9. The ICE-86 firmware consists of six PROM's on the FM Controller board at 
locations labeled A2 through A 7 on the board. Remove and set aside the ICE-86 
firmware. 

-to. The ICE-86A firmware consists of six PROM's labeled A2 through A 7. Attach 
these PROM's to the FM Controller board at the locations formerly occupied 
by the ICE-86 firmware, making sure to match the labels on the tops of the 
PROM's with the labels on the board . 

...-"} 1. Examine the newly-installed firmware to be sure all pins have made contact with 
the FM Controller board . 

....--r2. Re-insert the FM Controller board into the chassis slot it previously occupied. 

---13. The ICE-86 Trace board and the 86 Controller board are connected by a "T 
cable"; this cable is attached to the boards at terminals labeled "T." Remove 
the T cable. 

14. Remove the 86 Controller board. 

vI5. To enable External Breaks, examine the solder side of the 86 Controller board 
for continuity from pin 40 of 12 (the X cable terminal) to pin 5 of RP 1 (a 
resistor pack). Continuity exists between the two points if 0 ohms is detected 
between the points or if the 86 Controller board part number is 1001879-03 
Rev. F or later. If continuity exists, then proceed to instruction #16. If the wire 
is not in place, then the user can make the connection or can contact Intel serv­
ice for assistance. 

I WARNING I 
The user should avoid applying excessive heat to the 86 Controller 
board while soldering; the traces on the back of the board will 
detach themselves if exposed to enough heat. A soldering iron with 
a maximum power of 15 to 20 watts is recommended. After solder­
ing has been completed, the user should check for solder splashes 
that can short parts of the board. The user should also examine the 
wire to be sure good physical contact has been made with the pins. 

/ 16. Re-insert the 86 Controller board into the chassis slot it previously occupied. 

v17. Reattach the T cable to the ICE-86 Trace board and the 86 Controller board, 
making sure to mate the blocked inserts on the cable receptacles with the missing 
pins on the board terminals. 

-18. The ICE-86 buffer box has a pair of cables coming out of one side contained 
within a rubber zipper tube. At the end of each cable is a 40-pin receptacle; one 
receptacle is marked "X" and one is marked "Y" (corresponding to the circuit 
board cables of the ICE-86 buffer box). Attach the buffer box cable receptacle 
marked "X" to the 86 Controller board terminal marked "X," makiogsure to 
mate the missing pin 00 the board terminal with the blocked insert on the cable 
receptacle. 
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&--19. Attach the buffer box cable receptacle marked "Y" to the FM Controller board 
terminal marked "Y, "making sure to mate the missing pin on the board ter­
minal with the blocked insert on the cable receptacle. 

~. If a user prototype application system is to be connected, remove the Socket 
Protector assembly from the user cable of the ICE-86 buffer box and insert the 
40-pin cable terminal into the 8086 socket on the user system. The Socket 
Protector assembly guards the terminal pins from damage and inadvertent 
grounding. 

? 21. At the end of the ICE-86A buffer box user cable is a black plug receptacle 
corresponding to the one at the end of the ICE-86 buffer box user cable. Insert 
into this receptacle the male plug end of the ICE-86A Ground Connector, and 
clip the other end of the Ground Connector to system ground. 

22. Replace the front cover of the expansion chassis housing the ICE-86 circuit 
boards. 

23. Re-insert the power cords of the Intellec chassis, the Expansion Chassis, and 
user system into their power sources. 
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APPENDIX II 
8087 DEBUGGING SUPPORT 

Introduction 

When an 8087 NDP (Numeric Data Processor) shares a system bus with an 8086 
CPU, the arithmetic abilities of the 8086 processor are expanded to include floating 
point calculations. The ICE-86A emulator can be used as a debugging tool for the 
8087 chip or the 8087 software emulator. To debug floating point operations in user 
software, a file of Floating Point MACROS has been added to the ICE-86A system 
disk; the name of the file is 8087.MAC. The details of these MACROS are given 
below. For further information concerning the 8087 NDP in general, the user should 
consult The 8086 Family Users Manual Numerics Supplement, Manual Order 
Number 121586. 

NOTE 

ICE-86A hardware is not equipped to monitor the system bus while another 
device, such as the 8087 NDP, is in control. Therefore, the emulator's 
breakpoint capabilities are not available when it is not the system bus 
master. Hence, ICE-86A support for the 8087 NDP can be best character­
ized as a software debug aid, rather than, as it is for the 8086 processor, a 
system design tool. 

The MACROS are merely sets of ICE-86A commands like those entered at 
the console. They are intended to be very general and are therefore fairly 
slow in execution. Users may model their own 8087 debugging aids on these 
macros. 

The Floating Point Macros use four ICE variables named: 

.?Z1 .?Z2 .?Z3 .?Z4 

If the user has created any variables with these names, they will conflict 
when running the Floating Point Macros. 

The Status Block 

Almost all of the floating point MACROS access 108-byte blocks of memory termed 
"status blocks." These status blocks contain: 

1. status and variables used by the MACROS, 

2. code for execution, 

3. temporary 8086 register values, 

4. 8087 or emulated 8087 register values. 

When using the 8087 chip, status blocks can only be stored in user memory; that is, 
the memory used for those macros must be mapped to user memory. Because of 
8087 control of the system bus, it is impossible to transfer information to Intellec, 
disk, or ICE memory. This does not occur when using the software emulator for the 
8087; since the software is stored in the 8086 CPU, the emulated 8087 
microprocessor has access to the same memory space as the 8086 microprocessor. 

The FLAG byte of a status block (byte 0) indicates whether the 8087 chip or the 8087 
emulator is being used. 
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The COMMAND bytes (bytes I through 5) are a workspace area where the called 
MACRO writes commands for the controlling device to execute. 

The REGISTER bytes (bytes 6 through 13) are used as a save area for 8086 registers. 
The CS, IP, DS, and DI 8086 registers are temporarily stored in these bytes during 
the execution of theGETBLK and PUTBLK MACROS. These MACROS overwrite 
the 8086 registers as part of their status information transferal procedures. The 8086 
registers are restored after execution has been completed. 

The BLOCK bytes (bytes 14 through 107) contain the actual NDP status informa­
tion. This information includes the Command, Status, and Tag Words, as well as 
the NDP stack. It also contains the last instruction address, the last operation, and 
the last operand address if the operation referred to an operand. 

See figures I-I through 1-7 for illustrations of these formats. 

Floating Point Macro Side Effects 

Most of the floating point MACROS contain a DISABLE EXPANSION Com­
mand. That is, they suppress the display of MACRO code prior to execution. This is 
done for user convenience. To restore display, use the ENABLE EXPANSION 
Command. (See Chapter 8 for the ENABLE/DISABLE EXPANSION Command.) 

The GETBLK and PUTBLK MACROS temporarily disable TRACE. This is done 
to prevent status block information transferal instructions from being recorded in 
the TRACE registers. Under normal circumstances, the loading and unloading of 
status blocks has no relation to the process being emulated. 

The TRACE facility is enabled following execution of either the GETBLK 
or PUTBLK MACROS regardless of the facility's state prior to the 
MACRO invocation. If the user desires that TRACE be disabled after call­
ing either of these MACROS, then the user must enter the DISABLE 
TRACE Command (see Chapter 6). 

The GO and Breakpoint registers are also altered. These registers are used in the 
transferal of status block information. 

16 15 14 13 

BYTES 

12 11 10 

REGISTER 
BYTES 

8 7 6 5 3 2 

COMMAND 
BYTES 

ICE-86A 

o 

C BLOCK 

~------------~------------------------------~------------------~--~ 

Figure 1-1. Status Block 162554-10 

13 12 11 10 8 7 6 

Figure 1-2. Register Bytes Format 162554-11 
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INSTRUCTION { 
POINTER 

OPERAND { 
POINTER 

TOP STACK J 
ELEMENT:ST 1 

NEXT STACK J 
ELEMENT:ST(l) 1 

LASTSTACK J 
"'M'"""", 1 

NOTES: 
S = Sign 

INCREASING ADDRESSES OFFSET BY 14 

15 ° 
CONTROL WORD +0 

STATUS WORD +2 

TAG WORD +4 

IP15-O +6 

IP19-16 101 OPCODE +8 

OP15-O +10 

OP19-161 ° +12 

SIGNIFICAND 15-0 +14 

SIGNIFICAND 31-16 +16 

SIGNIFICAND 47-32 +18 

SIGNIFICAND 63-48 +20 
A 

SI EXPONENT 14-0 +22 

SIGNIF1CAND 15-0 +24 

SIGNIFICAND 31-16 +26 

SIGNIFICAND 47-32 +28 

SIGNIFICAND 63-48 +30 
A 

SI EXPONENT 14-0 +32 

" " r 
SIGNIFICAND 15-0 +84 

SIGNIFICAND 31-16 +86 

SIGNIFICAND 47-32 +88 

SIGNIFICAND 63-48 +90 , 
SI EXPONENT 14-0 +92 

Bit ° of each field is rightmost, least significant bit of corresponding 
register field. 
Bit 63 of significand is integer bit (assumed binary point is immediately 
to the right). 

Figure 1-3. Block Bytes Format 

8087 Debugging Support 

162554-12 
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15 

I I 

15 

ST 
I I 

I I 
-,...- --

7 

1 0 

@ 

(1) Interrupt-Enable Mask: 
o = Interrupts Enabled 

EXCEPTION MASKS (1 = EXCEPTION IS MASKED) 

INVALID OPERATION 

DENORMALIZED OPERAND 

ZERO DIVIDE 

OVERFLOW 

UNDERFLOW 

PRECISION 

(RESERVED) 

INTERRUPT-ENABLE MASK(l) 

PRECISION CONTROL(2) 

ROUNDING CONTROL(3) 

INFINITY CONTROL(4) 

(RESERVED) 

1 = Interrupts Disabled (Masked) 
(2) Precision Control: 

00 = 24 bits 
01 = (reserved) 
10 = 53 bits 
11 = 64 bits 

(3) Roundil19 Control: 
00 = Round to Nearest or Even 
01 = Round Down (toward -00) 
10 = Round Up (toward +00) 
11 = Chop (Truncate Toward Zero) 

(4) Infinity Control: 
o = P~ective 
1 = Affine 

Figure 1-4_ Control Word Format 

o 

162554-13 

I C21 Cl I CO IIR I I PE I UE I OE I ZE I DE liE I 

@ 
EXCEPTION FLAGS (1 = EXCEPTION HAS OCCURRED) 

INVALID OPERATION 

DENORMALIZED OPERAND 

ZERODIVIDE 

OVERFLOW 

UNDERFLOW 

PRECISION 

(RESERVED) 

INTERRUPT REQUEST 

CONDITION CODE(l) 

STACK TOP POINTER(2) 

L-----------------------------------------BUSY 

(1) See descriptions of compare, test, examine and remainder instructions in section S.7 for 
condition code interpretation. 

(2) ST values: 
000 = register 0 is stack top 
001 = register 1 is stack top . 
111 = register 1 is stack top 

Figure 1-5. Status Word Format 162554-14 
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Tag values: 
00 = Valid (Normal or Unnormal) 
01 = Zero (True) 
10 = Special (Not-AcNumber,~, or D_) 
11 = Empty 

Figure 1-6_ Tag Word Format 

I OPERAND ADDRESSI') 

I INSTRUCTION OPCODE(2) 

I INSTRUCTION ADDRESS(') 

10 
(1) 20·bit physical address 

o 

(2) 11 least significant bits of opcode; 5 most significant bi1s are always 8087 hook (110118) 

Figure 1-7. Exception Pointers Format 

The Define Block Macro 

SYNTAX :DEFBLK symbol ,pointer-address ,ndp 

where ndp == 8087: :87: :87E 

162554-15 

162554-16 

RESULT Defines a status block at a given location in memory to be 
accessed by the MACROS and assigns it a symbolic value. 
"8087" and "87" both refer to the 8087 NDP; "87E" indicates 
the 8087 software emulator. The pointer-address is the beginning 
address of the block (in user memory if using the 8087 chip). 

SIDE EFFECTS None. 

Example: 

:DEFBlK .ONE,O:2000,87 

The Get Block Macro 

SYNTAX :GETBLK symbol 

RESULT Reads the NDP status into the selected status block. 

SIDE EFFECTS MACRO expansion disabled. TRACE temporarily disabled. 8086 
registers temporarily stored in REGISTER bytes. The Go and 
Breakpoint registers are altered. 

Example: 

:GETBLK .ONE 
••• TRACE now off'" 
EMULATION BEGUN 
EMULATION TERMINATED, CS:IP=OOOO:2006H 
••• TRACE now on •• * 
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The Put Block Macro 

SYNT AX :PUTBLK symbol 

RESUL T Writes the status block to the NDP. 

SIDE EFFECTS MACRO expansion disabled. TRACE temporarily disabled. 8086 
registers temporarily stored in REGISTER bytes. If the 8087 soft­
ware emulator is executing the MACRO commands, then the Go 
and Breakpoint registers are altered. 

Example: 

:PUTBLK .ONE 
EMULATION BEGUN 
EMULATIONTERMINATED, CS:IP=0000:2006H 
•• , TRACE now on , .. 

The Remove Block Macro 

SYNTAX :REMBLK symbol 

RESULT Releases the 108 bytes in memory associated with the status block 
name and removes the status block name from the symbol table. 

SIDE EFFECTS None. 

Example: 

':REMBLK .ONE 

The Display Stack Macro 

:STACK symbol SYNTAX 

RESULT Displays NDP stack elements and their associated tags in 
hexadecimal format. 

SIDE EFFECTS MACRO expansion disabled. Display base becomes hexadecimal. 

Example: 

':STACK .ONE 

REGISTER VALUE TAG -----
(hi) (10) 

ST(OOH) 3FH FFH 80H OOH OOH 00 H OOH 00 H 00 H OOH 03H 

ST(01H) 40H OOH 80H 00 H OOH 00 H OOH 00 H 00 H OOH 02H 
ST(02H) 40H 00 H C7H DFH 3BH 64 H 5AH 1CH ACH 08H 01H 

ST(03H) 40H OCH COH E6H B7H 31 H 8FH C5H 04 H 81 H OOH 
ST(04H) BFH BCH BAH 90 H 08H 4AH 15H 89 H EDH FOH 03H 

ST(05H) 50 H 02H A8H 85 H 04H B9H o 3.H 30 H DB.H E2H 02H 

ST(06H) 40 H 31 H 8.CH 4DH B7H F3H 40H 3EH 40H 00 H 01H 

ST(07H) 40H 02H 80H 00 H OOH 00 H 00 H OOH OOH 00 H OOH 
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The Evaluate Stack Macro 

:EV ALSTK symbol SYNTAX 

RESULT Displays NDP stack elements in decimal format and 
disassembled. 

SIDE EFFECTS MACRO expansion disabled. 

Example: 

*:EVALSTK .ONE 
REGISTER 

ST(OOH) 
ST(01H) 
ST(02H) 
ST(03H) 
ST(04H) 
ST(05H) 
ST(06H) 
ST(07H) 

VALUE 

+ 1.00000000000000000E + 0 
+ 2.00000000000000000E + 0 
+ 3 .12300000000000000E + 0 
+ 1.23456789000000000E + 4 
- 9.87654321 OOOOOOOOOE -21 
+ 1 .1 OOOOOOOOOOOOOOOOE + 1234 
+ 1.23412341234123400E + 15 
+ 8.00000000000000000E + 0 

The Display Status Macro 

SYNTAX :STATUS symbol 

TAG 

FREE 
NaN liN FIN ITEI DENORMAL 
ZERO 
VALID 
FREE 
NaN IINFINITEIDENORMAL 
ZERO 
VALID 

RESULT Displays the Status, Control, and Tag Words, and their 
associated bit maps. It also displays the last instruction address, 
the last operation, and the last operand address 

SIDE EFFECTS MACRO expansion disabled. 

Example: 

*STATUS .ONE 
CONTROL WORD: 
BIT MAP = I x I x I x I AC I RC(2) I PRE(2) III M I x I MP I MU I MO I MQ I MD I Mil 

WOR OOOO:200EH=0000001011111111 Y 

STATUS WORD: 
BIT MAP = I BIZ I TOP(3) I C I A I Sill N I x I PI U I 0 I Q I Dill 

WOR OOOO:2010H=0100000100000000Y 

TAG WORD: 
BIT MAP = I T7(2) I T6(2) I T5(2) I T4(2) III T3(2) I T2(2) I T1(2) I TO(2) I 
NOTE: Tags are mapped to absolute registers, they are not stack relative 

WOR OOOO:2012H=0001101100011011 Y 

INSTRUCTION ADDRESS: (pseudo base-displacement) 
FOOO:C9DEH 

LAST OPERATION: (8087 format) 
CDH1CH 

OPERAND ADDRESS: (pseudo base-displacement) 
OC04H 
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The Evaluate Status Macro 
SYNTAX 

RESULT 

:EVALSTATsymbol 

Evaluates Control and Status Words and displays information to 
the user. Displayed are the infinity arithmetic, rounding, and 
precision formats, masked bits, the state of the ZERO and BUSY 
flags, the pointer to the top of the NDP stack, the state of error­
handling flags, and error warning messages for standard types of 
errors. 

SIDE EFFECTS MACRO expansion disabled. 

Example: 

*:EVALSTAT .ONE 
CONTROL WORD: 
CLOSURE = PROJECTIVE 
ROUNDING = NEAREST/EVEN 
DOUBLE PRECISION 
MASK=TRUE 
MASK BITS SET: 

PRECISION ERROR 
UNDERFLOW ERROR 
OVERFLOW ERROR 
DIVIDE BY ZERO ERROR 
DENORMALIZATION ERROR 
INVALID ERROR 

STATUS WORD: 
BUSY = FALSE 
C3(ZERO) = TRUE 
TOP = REGISTER OOH 
C2 = FALSE 
C1 = FALSE 
CO(SIGN) = 01 H 
INTERRUPT = FALSE 
ERROR FLAGS SET: 

The Evaluate Control Word Macro 
SYNTAX 

RESULT 

:EV ALCW symbol 

Evaluates Control Word and displays information to user. 
Displayed are infinity arithmetic, rounding, and precision for­
mats, masked bits, and error warning messages for standard types 
of errors. 

SIDE EFFECTS MACRO expansion disabled. 

Example: 

:EVALCW.ONE 
CONTROL WORD: 

CLOSURE=PROJECTWE 
ROUNDING = NEAREST/EVEN 
DOUBLE PRECISION 
MASK=TRUE 
MASK BITS SET: 

PRECISION ERROR 
UNDERFLOW ERROR 
OVERFLOW ERROR 
DIVIDE BY ZERO ERROR 
DENORMALIZATION ERROR 
INVALID ERROR 

ICE-86A 
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The Evaluate Status Word Macro 

SYNTAX :EVALSW symbol 

RESULT Evaluates Status Word and displays information to user. 
Displayed are the state of the ZERO and BUSY flags, the pointer 
to the top of the NDP stack, the state of error-handling flags, and 
error warning messages for standard types of errors. 

SIDE EFFECT MACRO expansion disabled. 

Example: 

:EVALSW.ONE 
STATUS WORD: 

BUSY = FALSE 
C3(ZERO) = TRUE 
TOP = REGISTER OOH 
C2 = FALSE 
C1 = FALSE 
CO(SIGN) =01 H 
INTERRUPT = FALSE 
ERROR FLAGS SET: 

The Display or Change Control Word Macro 

SYNTAX 

RESULT 

:CW symbol [,=word-value] 

Display or change of the Control Word in the current base. If 
:CW symbol is entered, then the value of the Control Word is 
displayed. If :CW symbol,=word value is entered, then display is 
suppressed and the value of the Control Word is changed to 
word-value. 

I WARNING I 
Bits 6,13, 14, and 15 of the Control Word are unassigned 
and reserved. The operator should avoid altering the 
value of these bits, as this may lead to an incompatibility 
with the ICE-86A module. 

SIDE EFFECTS None. 

Examples: 

*:CW.ONE,=2FF 

*:CW.ONE 
WOR 0000:200EH=02FFH 

The Display or Change Status Word Macro 

SYNTAX 

RESULT 

:SW symbol ['=word-value] 

Display or change of the Status Word in the current base. If :SW 
symbol is entered, then the value of the Status Word is displayed. 
If :SW symbol,=word-value is entered, then display is suppressed 
and the value of the Status Word is changed to word-value. 
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SIDE EFFECTS None. 

Examples: 

*:SW.ONE,=4100 

*:SW.ONE 
WOR OOOO:2010H=4100H 

The Display or Change Tag Word Macro 

SYNTAX 

RESULT 

:TW symbol [, = word-value 1 

Display or change of the Tag Word in the current base. If :TW 
symbol is entered, then the value of the Tag Word is displayed. If 
:SW symbol,=word-vaJue is entered, then display is suppressed 
and the value of the Tag Word is changed to word-value. 

SIDE EFFECTS None. 

Examples: 

*:TW .ONE,=1 B1 B 

*:TW.ONE 
WOR OOOO:2012H=1 B1 BH 

The Display or Change Stack Macro 

SYNTAX 

RESULT 

:STK symbol,offset [,=real-value 1 

where offset is an integer from 0 to 7 representing the distance of 
an element from the top of the NDP stack. 

Display or change of individual NDP stack elements in decimal 
format. If :STK symbol,offset is entered, then the offset-th of the 
stack is displayed. If :STK symbol ,offset ,=real-value is entered, 
then display is suppressed and the value of the offset-th element 
of the stack is changed to real- value. 

SIDE EFFECTS MACRO expansion disabled. 

Examples: 

*:STK .ONE,0,=1.0 

*:STK .ONE,7,=8. 

*:STK .ONE,O 
TRE 0000:201 CH= + 1.00000000000000000E + 0 

*:STK .ONE,? 
TRE OOOO:2062H= + 8.00000000000000000E + 0 

ICE-86A 



ICE-86A 8087 Debugging Support 

The Display Stack Address Macro 

SYNTAX 

RESULT 

:STKADDR symbol ,offset 

where offset is an integer from 0 to 7 representing the distance of 
an element from the top of the NDP stack. 

Displays the memory location of a particular NDP stack element 
so that the user may access the individual bytes of the stack. The 
display occurs in all four bases-binary, octal, decimal, and 
hexadecimal-and also includes the corresponding ASCII· 
characters. (The STKADDR MACRO is based on the 
EVALUATE command; see Chapter 7 for details.) The hexa­
decimal value refers to the lowest byte in logical memory where 
the stack element is stored; the stack element is contained in ten 
consecutive bytes, starting at the byte listed. (In the example given 
below, for instance, "20lCH" means that the stack element is 
stored in bytes 20lCH through 2025H in logical memory.) 

SIDE EFFECTS MACRO EXPANSION disabled. 

Example: 

*:STKADDR .ONE,O 
10000000011100Y 20034Q 8220T 201CH ' , 
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8087 Debugging Support 

The following is a listing of the Floating Point Macros with comments. It is con­
tained in the file 8087.HLP on the ICE-86A diskette. 

:8087 SUPPORT MACROS C INTF-L 1981 
, 
.******************************************************** , 

DEFINE LOCAL SYMBOLS (VARIABLES) 

DEFINE .?Zl=O 
DEFI"lE .?Z2=0 
DEFINE .?Z3=0 
DEFINE .?Z4=0 
, 
.*********************************************** , 

DEFINE MACRO DEFBLK 
DISABLE EXPANSION 
IF (OFFSET (%1) + 10BT) < OFFSET (%1) THEN 
;THE OFFSET SELECTED MUST BE ABLE TO REACH THE 108 BYTES OF THE DATA BLOCK 
WRITE ' OFFSET VALUE TOO HIGH - TRY AGAIN' 
ELSE 
DEFINE %.0 = %1 
IF %2H = BOB7n 
BYTE %l=OFFH 
ORIF %2H == 87H 
BYTE %1 OFFH 

;SYMBOL GETS ADDRESS VALOE 
TI1EN 

;TRUE FOR 8087 
T~IEN 

ELSE 
BYTE %1 
ENDIF 
ENDIF 
EM 

o 

;87 == 8087 

;FALSE FOR 87 EMULATOR 

, 
.******************************************** , 

DEFINE MACRO GETBLK 
DISABLE EXPANSION ;DISABLE THE MACRO EXPANSION 
DISABLE TRACE 
1-1RITE ' *** TRACE 
WORn %0+6T = CS 
1-1ORD %0+8T = IP 
WORD %0+10T = OS 

;DON'T TRACE THE FLOATING POINT EXECUTION 
now off ***' 

;SAVE CURRENT EXECUTION LOCATION 

;SAVE POINTERS 
~10RD %0+12T = DI 
OS SEGMENT(%O) ;SEGMENT ADDRESS OF USER-DEFINED BLOCK 
01 = OFFSET(ZO+14T) ;SET OFFSET TO BEGINNING OF R087 EXTERNAL REGISTER AREA 
IF (BYTE %0) THEN ;IF 8087 THEN ••• 

ICE-86A 

BYTE %0+1 = 9BH,DDH,35H,9BH,F4H ;WAIT, SAVE ALL OF AOA7 REGISTERS, WAIT, HALT 
GO FROM %0+1 TILL flAI,T ;I'AIT, EXECUTE THE FSAVE, l!AIT, AND HALT 
ELSE ;IF A7 EM THEN ••• 
BYTE %0+1 = CDH,lDH,35H,F4H ;CET ALL STATUS FRO~ AlE" 
GO FROM %0+1 TILL flALT 
WRITE '*** GR and BR registers altered ***' 
ENDIF 
CS (WORD %0+6T) ;RESTORE B086 REGISTERS 
IP (WORD %0+8T) 
OS (WORD %0+10T) 
01 (WORn %0+12T) 
ENABLE TRACE ;AND TRACE 
WRITE "*** TRACE now on ***' 
Etl 
, 
;~************************************** 

DEFINE MACRO PUTBLK 
DISABLE EXPANSION 
DISABLE TRACE 
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WORD %0+6T - CS ;SAVE CURRENT EXECUTION LOCATION 
WORD %0+8T = IP 
WORD %0+10T = DS ;SAVE DATA SEGMENT AN OFFSET POINTERS 
WORD %0+12T = DI 
DS SEGMENT(%O) ;SEGMENT ADDESS OF USER-DEFINED BLOCK 
01 = OFFSET(%0+14T) ;POINT TO DATA AREA HOLDING ALL OF 8087 ENVIRONMENT 
IF (BYTE %0) THEN ;IF 8087 THEN ••• 
BYTE %0+1 = 9BH,DDH,25H,9BH,F4H ;WAIT, RESTORE 8087 ENVIRONMENT, WAIT, HALT 
GO FROM %0+1 TILL HALT ;WAIT, EXECUTE THE FRSTOR, WAIT, AND HALT 
ELSE ;IF 87 EM THEN ••• 
BYTE %0+1 = CDH,IDH,25H,F4H ;RESTORE STATUS TO 87EM 
GO FROM %0+1 TILL HALT 
WRITE ,*** 
ENDIF 

GR and BR registers altered ***, 

CS (\-IORD 
IP (WORD 
DS (WORD 
DI (WORD 

%0+6T) 
%0+8T) 
%0+10T) 
%0+12T) 

;RESTORE 8086 REGISTERS 

ENABLE TRACE ;AND TRACE 
WRITE '*** TRACE now on ***' 
EM 
; 
.**************************************** , 

DEFINE MACRO REMBLK 
REMOVE %0 ;REMOVE BLOCK FROM SYMBOL TABLE 
EH 

.**************************************** , 

DEFINE MACRO STATUS 
;DISPLAY THE STATUS WORD, CONTROL WORD, TAG WORD, AND THE LAST INSTRUCTION 
;ADDRESS, OPCODE, AND OPERAND TYPE. 
DISABLE EXPANSION 
BASE = Y 
WRITE 'CONTROL WORD:' 
WRITE' BIT MAP = IxlxlxIACIRC(2)IPRE(2)I/IMlxIMPIHUIMOIMQIHDIHII' 
:CW %0 
WRITE 
WRITE 'STATUS WORD:' 
WRITE' BIT MAP = IBIZITOP(3)ICIAISI/INlxIPIUIOIQIDIII' 
:SH %0 
WRITE 
WRITE 'TAG HORD:' 
WRITE' BIT I1AP = IT7(2)IT6(2)IT5(2)IT4(2)I/IT3(2)IT2(2)IT1(2)IT0(2)I' 
WRITE' NOTE: Tags are mapped to absolute registers, they are not stack relative' 
:TW %0 
BASE = H 
WRITE 
WRITE 
WRITE 'INSTRUCTION ADDRESS: (pseudo base-displacement)' 
WRITE «(BYTE %0+23T)/16T*4K):(WORD %0+20T») ;GET UPPER 4 BITS OF 20 BIT 
;ADDRESS, MAKE IT INTO A SEGMENT VALUE. PRINT THE LOWER 16 BITS AS OFFSET. 
WRITE 
WRITE 'LAST OPERATION: (8087 format)' 
WRITE C8H+«BYTE %0+23T) AND 07H),' ',BYTE %0+22T 
WRITE ' , 
HRITE 'OPERAND ADDRESS: (pseudo base-displacement)' 
WRI «(BYTE %0+27T)/16T*4K):(WORD %0+24T» 
E}t 
, 
.**************************************** , 

DEFINE MACRO STACK 
DISABLE EXPANSION 
BASE = H 
WRITE 'REGISTER VALUE TAG' 
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WRITE '-------- (hi) (lo-) 
.?Zl = 0 
COUNT 8T 

;USED FOR PASSING VALUE TO MACRO TAG AND FOR LOCAL COUNTER 
;8 - 80 BIT STACK REGISTERS IN 8087 

:TAG %O,(.?Zl) ;PASSES BACK .?Z4 
.?Z2 = .?Zl*lOT 
WRITE 'ST(',.?Zl,') 

BYTE %0+.?Z2+36T,' 
BYTE %0+.?Z2+34T,' 
BYTE %0+.?Z2+32T,' 
BYTE %0+.?Z2+30T,' 
BYTE %0+.?Z2+28T,' 

.?Zl .?z1+1 
END 
EH 

, , BY T E % 0+ • ? Z 2 + 3 7 T " ',& 
, , BY T E % 0+ • ? Z 2 + 35 T " " & 
',BYTE %0+.?Z2+33T,' ',& 
',BYTE %O+.?Z2+31T,' ',& 
',BYTE %0+.?Z2+29T,' ',& 

, , • ? Z 4 

, 
.**************************************** , 

DEFINE MACRO EVALSTK 
DISABLE EXPANSION 
WRITE 'REGISTER 
WRITE ,--------

VALUE TAG' 

.?Zl = 0 ;USED FOR PASSING VALUE TO MACRO TAG AND FOR LOCAL COUNTER 
COUNT 8T ;ONCE FOR EACH STACK ELEMENT 
:TAG %O,.?Zl ;PASSES BACK .?Z4 
.?Z2 = (%0+(.?Zl*10T)+28T) 
IF .?Z4 = 0 THEN ;TEST TAG 
ImITE'ST(',.?Zl,') ',TREAL .?Z2,' VALID' 
ORIF .?Z4 = 1 THEN 
WRITE'ST(',.?Zl,') ',TREAL .?Z2,' ZERO' 
ORIF .?Z4 = 2T THEN 
WRITE 'ST(',.?Zl,') ',TREAL .?Z2,' NaN/INFINITE/DENORMAL' 
ORIF .?Z4 = 3T THEN 
WRITE 'ST(',.?Zl,') 
ENDIF 

',TREAL .?Z2,' FREE' 

.?Zl = .?Zl + 1 
END 
EH 

;ALL POSSIBLE TAG VALUES COVERED 

, 
;**************************************** 
; 
DEFINE MACRO EVALSTAT 
DISABLE EXPANSION 
:EVALCW %0 
:EVALS\~ %0 
EN 
, 
.************************************************************************** , 

DEFINE MACRO EVALCW 
DISABLE EXPANSION 
WRITE 'CONTROL WORD:' 
IF «WORD %O+14T)/4K) THEN 
WRITE' CLOSURE AFFINE' 
ELSE 
WRITE' CLOSURE PROJECTIVE' 
ENDIF 
.?Zl = «(WORD %0+14T)/lK) AND 030) 
IF .?Zl = 0 THEN 
WRITE' ROUNDING = NEAREST/EVEN' 
ORIF .?Zl = 1 THEN 
WRITE' ROUNDING = DOWN' 
ORIF .?Zl = 2 THEN 
WRITE' ROUNDING = UP' 
ORIF .~Zl - 3 THEN 
WRITE' ROUNDING = TRUNCATE' 
ENDIF 
.?Zl = «(WORD %O+14T)/256T) AN.D 03H) 
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IF .?7.1 .. 0 THEN 
WRITE' SINGLE PRECISION' 
ORIF .?7.1 = 2 THEN 
WRITE' DOUBLE PRECISION' 
ORIF .?ZI - 3 THEN 
WRITE' TRMPORARY PRECISION' 
ENDIF 
WRITE' MASK = '.BOOL«WORD %0+14T)/128T) 
WRITE' MASK BITS SET:' 
.?7.1 .. (WORD %0+14T) 
IF .?Zl/32T THEN 
WRITE' PRECISION ERROR' 
ENDIF 
IF .1Z1/16T THEN 
WRITE' UNDERFLOW ERROR' 
ENDIF 
IF .?7.l/8T THEN 
WRITE' OVERFLOW ERROR' 
ENDIF 
IF .?ZI/4T THEN 
WRITE' DIVIDE BY ZERO ERROR' 
ENDIF 
IF .?Zl/2T THEN 
WRITE' DENORMALI7.ATION ERROR' 
ENDIP 
IF .?Zl TJ.{EN 
WRITE' INVALID ERROR' 
ENDJF 
EM 
; 
.*************************************************************************** 

DEFINE MACRO EVALSW 
DISABLE RXPANSION 
WRITE 'STATUS WORD:' 
.17.1 .. (WORn %0+16T) 
WRITE' BUSY = '.BOOL(.?7.1/32K) 

;CONDITION WRITE' CO(ZERO) = '.BOOL(.?Zl/16K) 
WRITE' TOP = REGISTER '.(.?ZI/2K) AND 
WRITE' C2 = ',BOOL(.?7.I/IK) 
WRITE' Cl = ',BOOL(.?Zl/5l2T) 

07n 
;CONDITION 
;CONDITION 
;CONDITION WRITE' ca(SIGN) = ',(.?Zl/256T) AND OlH 

WRITE' INTERRUPT = '.BOOL(.?ZI/128T) 
WRITR' ERROR FLAGS SET:' 
IF (.?ZI/32T) THEN 
WRITE' PRECISION ERROR' 
ENDIF 
IF (.?ZI/16T) TUEN 
WRITE' UNDERFLOW ERROR' 
ENDlF 
IF (.?Zl/8T) TUEN 
WRITE' OVERFLOW ERROR' 
ENDIP 
IF (.?Zl/4T) THEN 
WRITE' DIVIDE BY ZERO ERROR' 
ENOl? 
IF (.?Zl/2T) THEN 
HRITE' flENORrlALI7.ATION ERROR' 
ENDIF 
IF (.?Zl) THEN 
WRITE' INVALID ERROR' 
END 
EM 
; 
;**************************************** 
; 
DEFINE }lACRO Cly 

CODE BIT 14 

CODE BIT 10 
CODE BIT 9 
CODE BIT 8 

1-15 



8087 Debugging Support 

WORD (%0+14T) %1 
Ell 
; 
;**************************************** 

DEFINE MACRO SIl 
WORD (%0+16T) %1 
EM 
; 
;**************************************** 
; 
DEFINE MACRO TW 
WORD (%O+IBT) %1 
EM 
; 
;**************************************** 

DEFINE MACRO STI{ 
DISABLE EXPANSION 
TRE (%0+28T+%1*10T) %2 
EM 

• 
.**************************************** • 
DEFINE MACRO STKADDR 
DISABLE EXPANSION 
IF %1 > 7T THEN 
WRITE 'STACK OFFSET TOO LARGE' 
ELSE 
EVALUATE %0+28T+%1*10T 
ENDIF 
EM 
; 
;********************************************** 
; 
DEFINE MACRO TAG jTAG IS USED INTERNALLY 
.?Z3 = 1 
COUNT ««WORD %0+16T)/2K) AND 07H)+%I) MOD 8T 
.?Z3 (.?Z3)*4T 
END 
.?Z4 «WORD %O+IBT)/(.?Z3» AND 0311 
JIT IS REQUIRED BECAUSE THE TAG WORD IS NOT IN THE SAME ORDER (STACK 
jRELATIVE) AS THE STACK REGISTER FILE. IT PLACES THE SELECTED TAG I~TO 

jBYTE 5 OF THE STATUS BLOCK. THE TAG IS COMPUTRD THUS: 
; TOP (- (status word/2K) AND 0711 
; INDEX (- (TOP + offset select) MOD R 
; TAG (- (tag word/(4**INDEX» AND 03H 
EM -

• 
.******************************************** • 
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APPENDIX J 
REFERENCE SCHEMATICS 

This appendix contains the following schematic drawings, for user reference: 

TITLE NUMBER 

86 Controller Schematic (12 sheets) 162411 

FM Controller Schematic (8 sheets) 162416 

ICE 86/88 Trace Schematic (10 sheets) ......................... . 162485 

Buffer Board 1 Schematic (8 sheets) 123022 

Buffer Board 2 Schematic (8 sheets) 123025 

NOTE 
The documents in this appendix are for general reference only. 
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