TDC 4500 PROCESSOR

MAINTENANCE

1. INTRODUCTION

This publication provides information to assist in the
installation, troubleshooting and repair of the Processor
function of a TDC 4500 Process Control System. The
Processor consists of two PWA’s (Printed Wiring Assemblies)
plugged into card slot positions 5 and 6 of the CPU chassis,
which is located in the Central System’s cabinet of the
system. Virtually all areas of the system are directly or
indirectly connected to the Processor through backpanel
connections. (See Fig. 3.) The two PWA’s of the Processor
interconnect through front-edge connectors. Processor con-
nections are summarized by Figs. 1 and 2 of this publication,
which include references to pin-connection summaries.

‘2. PRECAUTIONS

<
The Processor boards contain only logic-level voltages, but
to avoid damage to the logic, power must be removed prior
to their removal or replacement.

3. OPTIONS

The Processor is a functional requirement of the Central
Processing Unit (CPU) portion of a TDC4500 system.
Other required functions of the CPU include the Memory
Bus Controller (MBC), the GENIE* Bus Controller (GBC)
and Memory. The Memory Protect Unit (MPU) and
Floating Point are considered optional portions of the CPU.

4. REFERENCES

TDC 4500 Processor Theory publication, number
ACPU1PROC-T, provides an overall description of the
‘Processor’s operation.

TDC 4500 General Description, number PTH-019, provides
a general description of the Processor and other areas of the
- system.

Instruction Reference Manual, publication PTS-046,
provides a format description for each of the executable

Processor instructions, with references to their interrupti-
bility.

* Trademark
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TDC 4500 Instruction Test, drawing number 51191048,
provides an operational test of the Processor.

ATPG Programs - How to Load Them, Run Them, and Use
Them, publication ATPG-1, provides assistance in inter-
preting and operating the Instruction Test.

5. COMPONENT LOCATIONS

The Processor is located in card slots 5 and 6 of the CPU
chassis of the CPU cabinet.

6. TEST EQUIPMENT AND MATERIALS

No special test equipment is required. Due to the com-
plexity of the PWA’s, it is recommended that board replace-
ment philosophy be followed for field repair.

7. PREVENTIVE MAINTENANCE

Not required for the Processor.
8. PERFORMANCE TESTS

Performance of the Processor can be verified by execution -
of the 4500 Instruction Test, number 51191048. Instruc-
tions for operating the test are provided with the punched
cards or tape. Reference to the ATPG-1 publication may
prove useful. Allow the test to complete the required
number of passes.

9. ASSEMBLY AND DISASSEMBLY

The only assembly/disassembly possible is the removal and
insertion of the PWA’s. Remove power during removals or
insertions.

10. ADJUSTMENTS

The only possible adjustment for the Processor is the pin-
selectable timing source at the RPCA1 PWA, which speci-
fies the timing of Processor operations. The 150 ns pin
setting is the nominal setting.
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11. TROUBLESHOOTING

This section provides assistance in isolating faults to a board
area. The Processor PWA is not considered field-repairable
and replacement of suspected bad boards with known good
ones is recommended. The following information is in-
tended to assist in determining the correct PWA to replace.

11.1 General Troubleshooting Philosophy

The Processor is the primary director and initiator of sys-
tem actions. As a general philosophy, the more basic and
widespread the failure indications, the more likely the
Processor is at fault. However, the firmware control of the
Processor performs a basic check during the initialize func-
tion and will halt sequencing if it does not pass. This halt
will lock out any attempt by the user to communicate
through the Programming and Maintenance Console.
Should you be able to communicate through the console
following an initialization, you can assume a certain
amount of firmware control is available.

Within the remainder of the troubleshooting section are
illustrations and text references to alarm conditions and
traps. These are the most obvious indication of failures.

11.2 provides information on the system alarms and co-
ordinates a flow chart approach to locating the source of
an alarm during the power up, initialize, bootstrap load and
memory coat functions. (Table 2 indicates the desired
response to these functions.) 11.3 supplies information on
traps.

For symptoms not supplying the obvious indication of an
alarm or trap, it is necessary to use hand loops or the
Instruction Test, if operational, for assistance in determin-
ing the fault source. Also refer to the Instruction Reference
Manual and Processor Theory publications, where necessary.
Refer to the Alarm Indications, 11.2, for information on
alarm conditions encountered while troubleshooting.

11.2 Alarm Indications

This description of alarm indications refers to those listed
on Figs. 3 and 4. Fig. 3 shows their physical locations in
the CSU cabinet and Fig. 4 shows their functional inter-
connectons. As indicated by Fig. 4, the Alarm Light at the
Programming and Maintenance Console is a result of any of
the alarms listed. Several indicators are available at the
MBC board, the GBC, and Basic Power Module to specifi-
cally indicate which alarm is present. ‘

FUNCTION SHOULD CAUSE — IF NOT —
POWER-UP With Battery Backup | Trap to location 22g and perform response based upon See Fig. 7.
(Auto Restart) macro-instruction there. Subsequent action varies.
(POWER ON Without Battery A —>-1(All F's);CS > 0; See Fig. 7.
SELECT) Backup PC = End Memory Address - 1563g (Start of boot)
JINITIALIZE A—>0;CS —0; PC —>End memory address 163g (Start of boot) See Fig. b.
° (RESET/0) WITH Console in Halt with | L/O & S L/O lights lit and no alarms.
'-g CONSOLE ENABLED
2
;: MEMORY COAT A —>7g; Bootstrap routine to memory; CS = 0; PC —>End memory address - See Fig. 6.
'é OPERATION 163g (start of boot). Console in Halt with | L/O & SL/O lights lit and no
8 (RESET/7) WITH alarms. Enter pattern in CS register & hit Run to execute. Pattern coats to
é CONSOLE ENABLED | within 16g locations of memory end (64 K maximum).
°
2
§ BOOTSTRAP Keypad select function # = A; CS —>0; PC —>End memory address - 153g See Fig. 6.
(RESET/1-6) WITH Start of boot). Console in Halt with | /LO & S /LO lights lit and no alarms.
CONSOLE ENABLED Hit Run to execute bootstrap.

Note: An automatic Bulk Bootload performed if a Reset/x function selected while in the
Console Disable mode. Console disable clears | L/O, S L/O & Halt following SCLR.

ACPU1PROC-M

Table 2 Basic Power-Up/Initialize/Bootstrap Functions
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FRONT VIEW
(Behind Front Door of CSU Cabinet)

1 MEMORY

2
@\ } OPTIONAL
3

\
Stopon — £ \\CBD/:& Rl,

Parity_

4 AXMC11
5 RPCA1

[mnnnuuum| | M o puyne
7 GBCA4

[nnuuunnnm,dé J]]]]]]]]]]Iﬂl[[ﬂ];ﬂa canAT-
J i

5 CPU CHASSIS

7

oW O0X©

> 1/0 CHASSIS

PROGRAM PWR >BASIC POWER MODULE

RM
ALARM ovr  ON
ON/OFF /

@ B = Blue Timeout Alarm; Y = Yellow Memory Error; R = Red Memory Error
(See ACPUTMBC-T, Sh. 8)

@ Indicates GBC Timeout or Device Controller Alarm.
(See ACPU1GBC-M)

(3)PWRON=+5V
(See ACPUTGBC-M for PRG ALM and STALL)

Fig. 3 CPU Alarm Locations

* AXGBD1 in later processors.
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POWER-UP
FUNCTION

BATTERY
BACKUP?

TROUBLESHOOT
RESTART PROGRAM
BEGINNING AT
LOCATION /22
OF OPERATION

PERFORM
COAT MEMORY
OPERATION

CORRECT
CONSOLE DISPLAY?
(SEE TABLE 2)

SEE ACPU1CON-M
P & M CONSOLE
MAINTENANCE

PUBLICATION

ALARM?
(SEE 11.2)

SEE SECTION 11.2.4,
“ALARM
INDICATIONS"

SEE ACPUTMBC-M FOR
BASIC INTERACTION
TESTS

‘ END OF CHECK)

Fig. 7 Power-Up Function Check
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11.3 Trap Indications

Trap operations provide indications of important events of
failures. The following is a list of the trap locations and
their cause. Following the causes, in parentheses, are areas
most probably at fault when a trap occurs.

Location Cause

20g Memory Protect Violation (PROGRAM)
22¢g Power Fail Restart (PS/PROC)

23g Illegal Instruction (PROGRAM/PROC)

24g Interrupt Watchdog (GBC/PROC)

25g Memory Error (on CPU Transaction) (MBC)
26g GENIE Bus Arbitration Error (GBC)

30g Memory Error (on Interrupt Service) (MBC)
31g SPB Memory Protect Violation (MPU)

The information saved in locations 21g and 27g is:

Trap Location 21g Location 27g
20 Address of last valid instruc-  Not meaningful

tion, also status information

22 Undefined Undefined
23 Illegal Instruction P Register
24 Not meaningful P Register
25 Status P Register
26 Not meaningful P Register
30 Status P Register
31 Address of SPB which Address gen-
caused trap erated by SPB

Most traps are discussed in the theory publication for the
function to which they apply; Illegal instruction traps are
defined here. An illegal instruction is any of the following
when Memory Protect is shut off:

* The RPCA1 is further numbered 51102008-XXX where XXX
specifies the type/model/quantity of firmware (ROMs) present
on the board.

12 PROCESSOR

Any GEN 1 instruction with bits 11, 12, and 13 set.

Any GEN 1 with bit 8 reset and bits 5 or 6 set and bits
9 or 10 set.

Any GEN 2 with bits 14-0 in the range 00000 through
03777 except IAI2 and LPM.

A Byte instruction referencing a Byte point with bits 22
and 23 set.

Any instruction with op-code 74 and bits 12 and 13 set.

When Memory Protect is enabled, the following instructions
will cause an illegal instruction trap:

Any instruction which is illegal with Memory Protect off.
Any external GEN 2.
JND or LPM.

Any Control Bus instruction (op-code 27g)

The illegal instruction is stored in memory location 21g
and the Trap instruction in location 23g is executed.

12. PARTS

The Processor boards are considered non-repairable in the
field and are, therefore, considered replaceable parts:

e PX4000RPCA1*
Processor PWA’s
e PX4000PLUA4

e 51101580-100 - Front-edge PWA connectors

ACPU1PROC-M



APPENDIX A

4DP3AACPUxxx Model

The following pages contain a listing of the Bootstrap Routine. The routine is loaded by firmware control into the upper
memory area following selection of a power-up without battery backup, or the selection of a bootstrap load or memory coat

function (Reset with 1-7 from the Programming and Maintenance Console).

NOTE

The locations shown for the instructions are relative.
The last location of the routine will appear in the last
memory location. The first instruction (Entry Point)

will appear 152¢g locations from the end of memory.

ACPU1PROC-M PROCESSOR A-1
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4DP3BACPUxxx Model

The following pages list the Bootstrap Routine for the improved model 4500. This listing should be used when the RPCA1
board is marked 51102008-108 or -109.

The principle difference between standard and improved model 4500s is in the Bootstrap Loader area. Firmware for the BACPU
model will, in certain cases as explained below, try to load from an alternative GENIE Bus address if the selected device fails to
operate properly. If the second device also fails to work, loading attempts will alternate between the two addresses. Loading

attempts halt if either device loads successfully or if the hardware is reset.

The two pairs of alternate addresses are:

40048 (RESET and 3, or Auto-Reboot)
4005g (RESET and 4)

40068 (RESET and 5)
4007g (RESET and 6)

A-10 PROCESSOR : ACPU1PROC-M
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TDC 4500 PROCESSOR

MAINTENANCE

1. INTRODUCTION

This publication provides information to assist in the
installation, troubleshooting and repair of the Processor
function of a TDC 4500 Process Control System. The
Processor consists of two PWA’s (Printed Wiring Assemblies)
plugged into card slot positions 5 and 6 of the CPU chassis,
which is located in the Central System’s cabinet of the
system. Virtually all areas of the system are directly or
indirectly connected to the Processor through backpanel
connections. The two PWA’s of the Processor interconnect
through front-edge connectors. Processor connections are
summarized by Figs. 1 and 2 of this publication, which
include references to pin-connection summaries.

‘2. PRECAUTIONS

The Processor boards contain only logic-level voltages, but
to avoid damage to the logic, power must be removed prior
to their removal or replacement.

3. OPTIONS

The Processor is a functional requirement of the Central
Processing Unit (CPU) portion of a TDC4500 system.
Other required functions of the CPU include the Memory
Bus Controller (MBC), the GENIE* Bus Controller (GBC)
and Memory. The Memory Protect Unit (MPU) and
Floating Point are considered optional portions of the CPU.

4. REFERENCES

TDC 4500 Processor Theory publication, number
ACPU1PROC-T, provides an overall description of the
Processor’s operation.

TDC 4500 General Description, number PTH-019, provides
a general description of the Processor and other areas of the
system.

Instruction Reference Manual, publication PTS-020,
provides a format description for each of the execut-
able Processor instructions, with references to their
interruptibility.

* Trademark

ACPU1PROC-M

TDC 4500 Instruction Test, drawing number 51191048,
provides an operational test of the Processor.

ATPG Programs - How to Load Them, Run Them, and Use
Them, publication ATPG-1, provides assistance in inter-
preting and operating the Instruction Test.

5. COMPONENT LOCATIONS

The Processor is located in card slots 5 and 6 of the CPU
chassis of the CPU cabinet.

6. TEST EQUIPMENT AND MATERIALS

No special test equipment is required. Due to the com-
plexity of the PWA’s, it is recommended that board replace-
ment philosophy be followed for field repair.

7. PREVENTIVE MAINTENANCE

Not required for the Processor.

8. PERFORMANCE TESTS

Performance of the Processor can be verified by execution
of the 4500 Instruction Test, number 51191048. Instruc-
tions for operating the test are provided with the punched
cards or tape. Reference to the ATPG-1 publication may
prove useful. Allow the test to complete the required
number of passes.

9. ASSEMBLY AND DISASSEMBLY

The only assembly/disassembly possible is the removal and
insertion of the PWA’s. Remove power during removals or
insertions.

10. ADJUSTMENTS

The only possible adjustment for the Processor is the pin-
selectable timing source at the RPCA1 PWA, which speci-
fies the timing of Processor operations. The 150 ns pin
setting is the nominal setting.

PROCESSOR 1
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11. TROUBLESHOOTING

This section provides assistance in isolating faults to a board
area. The Processor PWA is not considered field-repairable
and replacement of suspected bad boards with known good
ones is recommended. The following information is in-
tended to assist in determining the correct PWA to replace.

11.1 General Troubleshooting Philosophy

The Processor is the primary director and initiator of sys-
tem actions. As a general philosophy, the more basic and
widespread the failure indications, the more likely the
Processor is at fault. However, the firmware control of the
Processor performs a basic check during the inidalize func-
tion and will halt sequencing if it does not pass. This halt
will lock out any attempt by the user to communicate
through the Programming and Maintenance Console.
Should you be able to communicate through the console
following an initialization, you can assume a certain
amount of firmware control is available.

Within the remainder of the troubleshooting section are
illustrations and text references to alarm conditions and
traps. These are the most obvious indication of failures.

11.2 provides information on the system alarms and co-
ordinates'a flow chart approach to locating the source of
an alarm during the power up, initialize, bootstrap load and
memory coat functions. (Table 2 indicates the desired
response to these functions.) 11.3 supplies information on
traps.

For symptoms not supplying the obvious indication of an
alarm or trap, it is necessary. to use hand loops or the
Instruction Test, if operational, for assistance in determin-
ing the fault source. Also refer to the Instruction Reference
Manual and Processor Theory publications, where necessary.
Refer to the Alarm Indications, 11.2, for information on
alarm -conditions encountered while troubleshooting.

11.2 Alarm Indications

This description of alarm indications refers to those listed
on Figs. 3 and 4. Fig. 3 shows their physical locations in
the CSU cabinet and Fig. 4 shows their functional inter-
connections. As indicated by Fig. 4, the Alarm Light at the
Programming and Maintenance Console is a result of any of
the alarms listed. Several indicators are available at the
MBC board, the GBC, and Basic Power Module to specifi-
cally indicate which alarm is present.

FUNCTION SHOULD CAUSE - IF NOT —
POWER-UP With Battery Backup | Trap to location 22g and perform response based upon See Fig. 7.
(Auto Restart) macro-instruction there. Subsequent action varies.
(POWER ON Without Battery A —-1(All F's);CS > 0; See Flg 7.
SELECT) Backup PC — End Memory Address - 153g (Start of boot)
INITIALIZE A—0;CS —0; PC —End memory address 163g (Start of boot) See Fig. 5.
k] (RESET/0) WITH Console in Halt with | L/O & S L/O lights lit and no alarms.
'-'l‘; CONSOLE ENABLED
2
% MEMORY COAT A —>7g; Bootstrap routine to memory; CS = 0; PC —>End memory address - See Fig. 6.
g OPERATION 1563g (start of boot). Console in Halt with| L/O & SL/O lights lit and no
ﬁ-_’ (RESET/7) WITH alarms. Enter pattern in CS register & hit Run to execute. Pattern coats to
'é CONSOLE ENABLED | within 15g locations of memory end.
°
2
%’ BOOTSTRAP - Keypad select function # = A;CS —>0; PC —>End memory address - 163g See Fig. 6.
(RESET/1-6) WITH Start of boot). Console in Halt with I /LO & S/LO lights lit and no alarms.
CONSOLE ENABLED Hit Run to execute bootstrap.
Nofe: An automatic Bulk Bootload performed if a Reset/x function selected while in the
Console Disable mode. Console disable clears | L/O, S L/O & Halt following SCLR.
Table 2 Basic Power-Up/Initialize/Bootstrap Functions
ACPU1PROC-M PROCESSOR ' 5



FRONT VIEW
(Behind Front Door of CSU Cabinet)

N
1 MEMORY
D — z} OPTIONAL
S;:fi::n 20 \Q {S\/\Q’ 4  AXMC11 > CPU CHASSIS
. : 5  RPCA1
[ (AT JINEEIAATE & oy una

/

owen O0=x™©

| 7  GBCA4
[ [HHiiye HﬂIﬂIﬂIﬂIﬂMﬁ 8  GBDAT
; |

L

@\ PWR >BASIC POWER MODULE

STALL
PROGRAM \ PWR

ALAQ"\ ON/T\FF/
\,b @

@ B = Blue Timeout Alarm; Y = Yellow Memory Error; R = Red Memory Error
(See ACPUTMBC-M)

@ Indicates GBC Timeout or Device Controller Alarm.
(See ACPU1GBC-M)

(3)PWR ON =+5 v
(See ACPU1GBC-M for PRG ALM and STALL)

Fig. 3 CPU Alarm Locations
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NOTE

The Alarm Reset button at the Programming
and Maintenance Console clears the MBC Red-
and Blue Errors and clears the GBC Timeout
and Device Controller alarms; it does not clear
the Internal GBC Check alarms. SCLR is re-
quired to clear all alarm indications.

Refer to the ACPUIGBC-M publication for definitions of
the Permit Timer, Watchdog Timer, Stall Timer, Program-
mable Alarm, GBC Timeout and device controller alarm
detections. Refer to the ACPUIMBC-M publication for
definitions of the Red and Blue Alarms.

The following descriptions of alarms pertain to specific
function selections at the console.

11.2.1 Alarms on Initialize (Fig. 5)

There should be no alarms remaining following an Initialize.
Refer to Fig. 4 to determine the source of the alarms and
troubleshoot accordingly. Note that Initialize places the
console in the Halt mode with the SLO and ILO set. These
lockouts should block stall and interrupt watchdog checks
at the GBC.

11.2.2 Alarms on Memory Coat (Fig. 6)

The Memory Coat operation is similar to a bootload func-
tion since it causes a firmware transfer of a PROM based
loader program to upper memory for execution. This
program, once initiated by hitting the console’s Run
button, executes the macro-instructions from memory and
can therefore produce alarms if memory accesses do not
work properly.

Should the upper memory board or MBC board not re-
spond properly, it is possible to have Red (for data access
problems) -or Blue (for control access) alarms. The GBC
is not:activated and no interrupt control or actuation of the
stall logic is initated by this function, so there would be
no alarms initiating from the GBC.

PROCESSOR

11.2.3 Alarms on Bootstrap Load (Fig. 6)

Like the Memory Coat function, a bootstrap load transfers
a loader into the upper memory area. Depending on the
loader ‘selected, the information loaded from a device will
go into the lower memory area (beginning at location 0) or
into another area specified by a relocation constant. (The
bulk load always loads into lower memory, beginning at
location 0.) The card or tape load sequences allow the op-
erator to enter a relocation constant in the console’s CS
register prior to the transfer and will relocate the load
information accordingly.

Prior to hitting Run, the first instruction of the bootstrap
program is fetched. Should there be a memory or MBC
problem, a Red or Blue alarm could occur, but no GBC
action is initiated at this point. Once Run is selected,
however, the GBC and a corresponding device controller
are accessed to perform the bootstrap load. GBC alarms at
this point would be expected if there is a GBC or device
controller problem. Note the GBC and MBC alarm lights to
determine the specific alarm condition. See Fig. 3 for their
location.

The bootstrap load program is reprinted in an appendix of
this publication as an aid in troubleshooting.

11.2.4 Alarms on Power Up (Fig. 7)

Refer to Fig. 7 if battery backup is used on the system. For
systems without battery backup, the bulk bootload se-
quence is performed. The program is transferred to upper
memory and executed when the Run button is hit. If bulk
is available and operational, the program will transfer to
lower memory, beginning at location 0.

Alarms prior to Run would indicate a memory or MBC
problem.

Prior to hitting Run, only the upper memory area would
be accessed. If the bulk transfer takes place, the lower
area of memory is accessed to load the program. Control
is transferred to location O following its load to begin ex-
ecution of the instructions. Therefnre, alarms following
hitting of Run could involve the lower memory area.

Attempts to access memory areas outside of the bootstrap
program and that loaded by the bootstrap will typically
cause Red alarms if the areas are not first coated with a
pattern. (The “coat” operation establishes the correct
error codes for the memory data.)

ACPU1PROC-M



NOTE

If Console Disabled When Initialize Selected,
an Auto Bulk Bootload is Performed (see Fig. 6).

INITIALIZE
(RESET/0)
FUNCTION

CORRECT SEE ACPU1CON-M
CONSOLE DISPLAY? P&M CONSOLE
(SEE TABLE 2) MAINTENANCE
PUBLICATION

SEE SECTION 11.2.1
“ALARM
INDICATIONS"”

ALARM?
(SEE 11.2)

SEE ACPUTMBC-M FOR
BASIC INTERACTION
TESTS

‘ END OF CHECK )

Fig. 5 Initialize Function Check
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BOOT (RESET/1-7) \
FUNCTION

CORRECT

SEE ACPU1CON-M,
'P & M CONSOLE
" MAINTENANCE
PUBLICATION

SEE SECTION 11.2.2 &
11.2.3, “ALARM

ALARM?
(SEE 11.2)

"INDICATIONS"
No
RESET/1 RESET/2 RESET/3 RESET/4-6 RESET/7
CARD PAPER TAPE BULK - STORAGE COAT
READER - READER DEVICES MEMORY

\

Refer to Macro-Instruction Bootstrap Loader
in Upper 153 Locations of Memory.

Fig. 6 Bootstrap/Memory Coat Function Check
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" POWER-UP
FUNCTION

BATTERY
BACKUP?

TROUBLESHOOT
RESTART PROGRAM
BEGINNING AT
LOCATION /22
OF OPERATION

CORRECT
CONSOLE DISPLAY?
(SEE TABLE 2)

SEE ACPU1CON-M
~ P& M CONSOLE
MAINTENENACE
PUBLICATION

ALARM?
(SEE 11.2)

SEE SECTION 11.2.4,
“ALARM
INDICATIONS”

PERFORM
COAT MEMORY
OPERATION

SEE ACPUTMBC-M FOR
BASIC INTERACTION
TESTS

( END OF CHECK )

Fig. 7 Power-Up Function Check
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11.3 Trap Indications

Trap operations provide indications of important events of
The following is a list of the trap locations and
their cause. Following the causes, in parantheses, are areas

failures.

most probably at fault when a trap occurs.

Location

208
228
23g
24
258
26g
308
31g

Cause

Memory Protect Violation (PROGRAM)
Power Fail Restart (PS/PROC)

Illegal Instruction (PROGRAM/PROC)
Interrupt Watchdog (GBC/PROC)

Memory Error (on CPU Tranéaction) (MBC)
GENIE Bus Arbitration Error (GBC)
Memory Error (on Interrupt Service) (MBC)
SPM Memory Protect Violation (MPU)

The information saved in locations 21g and 27g is:

Trap

Most traps are discussed in the section where they apply;
Illegal instructions traps are defined here. An illegal in-
struction is any of the following when Memory Protect is
shut off:

12

20

22
23
24
25
26
30
31

Location 21g Location 27g

Address of last valid instruc-  Not meaningful
tion, also status information

Undefined Undefined
Illegal Instruction P Register
Not meaningful P Register
Status P Register
Not meaningful P Register
Status P Register
Address of SPB which Address gen-
caused trap erated by SPB

Any GEN 1 instruction with bits 11, 12, and 13 set.

Any GEN 1 with bit 8 reset and bits 5 or 6 set and bits
9 or 10 set.

Any GEN 2 with bits 14-0 in the range 00000 through
03777 except IAI2 and LPM.

A Byte instruction referencing a Byte point with bits 22
and 23 set.

Any instruction with op-code 74 and bits 12 and 13 set.

When Memory Protect is enabled, the following instructions
will cause an illegal instruction trap:

Any instruction which is illegal with Memory Protect off.
Any external GEN 2.
JND or LPM.

Any Control Bus instruction (op-code 27g)

The illegal instruction is stored in memory location 21g
and the Trap instruction in location 23g is executed.

12. PARTS

The Processor boards are considered non-repairable in the
field and are, therefore, considered replaceable parts:

e PX4000RPCA1
Processor PWA’s

e PX4000PLUA4

e 51101580-100 - Front-edge PWA connectors

PROCESSOR ACPU1PROC-M



APPENDIX A

The following pages contain a listing of the Bootstrap Routine. The routine is loaded by firmware control into the upper
memory area following selection of a power-up without battery backup, or the selection of a bootstrap load or memory cost

function (Reset with 1-7 from the Programming and Maintenance Console).

NOTE

The locations shown for the instructions are relative.
The last location of the routine will appear in the last
memory location. The first instruction (Entry Point)

will appear 152g locations from the end of memory.

* ACPUTPROC-M PROCESSOR A-1



05€00
0%€00
0t€00
02€00
01€00
00€00
06200
08200
orzoo
09200
05200
0%200
0€Z00
o0zzoo
otzoo
00200
06100
08100
oLtuo
09100
0s100
0%100
0e100
02100
0tto0
00100
06000
08000
0Lo000
09000
05000
0%000
0€000
02000
01000

L 3L K 2K BN

unsyaey)
eNJEA UO|IEI0|RY = SIYIJ (NS BjOBUD)
BuU§paod de3153009 0 3183S

1
I

2-IH0Y48$-000%/

dejsjooq jo 9z (S €St/
O jo uojjedog Ksowsy ot/
vo31ug sop do-opnesy 0'esLzto
uo{yjuy jep do-opnasy steLeLrs

. : Ganid3anNn -
4-¢m¢u:=aazm—ou>¢umuxmu=.=wz—muaz:l»aczu:z_czuan'c

1353% - wdd °ivd °V4A0 © 3191

1SROT0S SV 3I¥Y SNOELIANOD

4/ INMAIQ dV¥LS L2000 ITOSNO)D

9% 3IXIA3IQ d¥Y¥LiS L1008 II0SNDID

SR IIIA3Q 4VHELS 1008 3T10SNOD

% IITAIC 4VHLS L0068 3ITOSNOD

(ASTa/7HNY¥aY ¥Ing

43QV3Y 3IdVL ¥3Idvd

93QV3¥ Quv)

(0370YS10 IT0SN0D T) L353¥ WILSAS

GITVANE AYOW3N NIVH HRLIR A¥3A0D3IY V1VI¥IROJ

SSAUTTI03 SY NOTAGONDD 29VLIS-3Y¥ 3IHL 30 3ISNY)
3002 V SNIVANDD 43151934~V 3IHL AWLNI NOdD

INLLINOY dv¥isSL009

® & 80 ¢ &0 O B C 5 & TS E ST C B S O O CE O GO B ¢ O QR GO O

L I I T T I |

ST NnNOm™

JHL INTAVIIONT
°3INISNDY dvelsiooe

TIAIT-0YIIH INL AG AN¥OHIN HEIVA J0 ON3I 3IWL OLINT a3avo ST 300) SINKL
G 9 0@ 9 00 % 000 CCE PO E OB GO O EOE O L PO SO O

BAjINIGONX] - dBsySI00¢g

sA|InNJex3 - deiysjoog

A¥LNI ¥3IHLO

| &

RS
$s8 A
L31) $)
01
103-7H0 %4
o
103 0
430 404
430 Le

P ODON OO HNO QDN DORODERRDOR DO

111

10000000€
10000000€
€29€000%2

10000000€ %Z9€00

St
bt

10000000€ €29€00 €€

€29€000%2
€$100000

01000000

£43
e
0t
62
92
Le
92
114
e
€2
t14
12
02
61
et
L1
91
st
91
€1
a1
1t
ot
60
80
L0
90
S0
90
| X}
20
tc

ACPU1PROC-M

PROCESSOR

A-2



06500
08500
0500
09500
05500
0%500
0€500
02500
01500
00500
06%00
08%00
0L%00
09%00
05%00
0%%00
0£%00
02900
01%00
00%00
06€00
08€00
0L€00
09€00

. RS

Ksjus jqejsonog - 22/ 917 nve

19804 IENEI 0} useylBg -~ GY/ 000%2000°D NOJ
1980y waysAs v - 1/ 00%2Ze0LZ*0 ND)

*
]

L 4

‘e @j0ps804 ~ 91/ s%/ 001 139y
§U91) WeIESRS J0) EjUEISUO)
10858205d 0} J03I8A L°09 nve
«09~ W03} 108 )40 pue L vas
Kijue eujinos uBy e St ¥
. €52 PPV 93| AP ®AES € V1S
188) 10 UIINO0I ¢ BSOIPPE 93 |ABP 389 9¢378vL VO
dei3js300q e3ejdwo)
f1ej ssmod uy 91/ nyg pus 22/ 014S
uoqjes0| eeisj IS Uy ssesppe Ind SY%/ Y1S
usejljed 199 . 2+13%y Q10
Klousw j18M0) uy Ind pus 917 1S0
n8)/007 399 135¥ a1a

°2Z Uy 91/ n¥4 GulyIInd pPur 9L/ UOI¥I0| Uy }EEBS 0}
shejuy| 6uUqIINd A9 Syl 0Q (°I9AeIBYM 0 pPeO| P82 §dund seuy
®JEN3IJOS J13UN) BUIIN0S KIGAODIES [1®) JSHOd B|QUSIP ISNW MoU BN

810SuU0d WOJ) 116yp pumwwo) 9 ViS
jujod K13u9 desysioog

\

8A|INJI8X ] - deiysjoog

L2 K 2R J

°

910000%1
000%L000
00%Zeo0Le
$%00002%

L00YLYY
L000002¢
L50000S0
€000002¢
+S€T10%900

220000%%

$%00002€

Z100%01Y
910000€9
Z100%01%

9000002¢

91000051
000%2 000
ooy2eoLe
$%00002%

SELEOLYT
L00000Z€
45000050
€000002¢
OLLED900

‘220000%Y

$%00002¢€
ZY9€001 Y
910000€9
o%9c00t Y

900000Z€

€%9€00
2%9€00
1»9€00
0%9€00

LEJECD
9€9€00
SESE00
YE€9€00
€EE9E00

2E9¢€00
1E9€E00
0€E9€E00
L2900
929€00

$29€00

L X4
€2
22
1e
02
61
o1
L
91
St
LA
€l
zt
1t
ot
61,
80
L0
90
S0
L
€0
20
10

A-3

PROCESSOR

ACPU1PROC-M



05010
0%010
0e010
02010
ototo
00010
06600
08600
0L600
09600
05600
0%600
0€600
02600
01600
00600
06800
08800
02800
09800
0S800
0%%00
0€800
02800
01800
00800
06400
08200
04200
09L00
0sL00
0%L00
0€L00
02100
01L00
00L00
06900
08900
0L900
09900
05900
0%900
0€900
02900
01900
00900

ATs
“04 03 11X9 BR ueym .
0 = 9X 117UN SONUIIUODD SIY| °PBEJ 1830V IBYI V1P IXQU SEE00Id 0} .
U ¢ dv3y 4dS 3881 01 UINIGI B8N °*EUIINOIGNS (VI «0IU| ([(BJa e
L]
€COIppPE JUIBIIIUY pUY %'t XNI
pioM uyep 91038 . 90 viS
PIOM BIEP INOU 369 aviy 84S
©1038 puw SpJON BIEp PE¥OY °ON *
jequny uunjo) = §X e
QI8P PeEq IABY ISNH °SOA ¢ S19
&piisA ®q 03 eBiwy 00} JuNOI 5§ 9%1E HXL
S8OIpPPY puOy (BIJIUg . . Y VIS
ONjEA UGI3WIO|RS YIIIME BJOSUOD PPY °BOA $) aav
83N 08qe S8 SSOIPPE OSH “UO|}EIO|DS ON 2¢0 S10
§So ippe puol 189 av3y 94§
ouo snjd 9 V1S
SPSOR o sequnu uby(e 21 188
¢p8sjel0y83 89 0} e3VP Sf 1T A3L
(eipe® §o 1865 di(¥8 (j{hA PBOJ 01 (18I PIXOU) °
8e)g olyj-pue 185 <884 $°0001 XNI
899§ pue joN “°oON T+e HiD
0592 = SpIOM JEqUWNN 0 DAV ¢ 21 ISE %S9%20SG/7°9 NO)
pIBY 30 IS8 diNS °seyp 23 sie
420 uungos 3sed §58)E PIOJGE E00Q SOEL HXL
{pPio1) B3RP U] SpPsONR sBqENU) pEeY av3iy ads
P9096J U] SPIOR J9qQENU PpweY ¢ 103 23
0892 03 GNBYIBY) 365 °6IA W) vis
L J
£83QENU VWN|0Id = GY ®
£80IppR peOj 3}SE] = HX °
wnsyIeys = NI . °
20318 unsyIey) °ON s S19 _
N0 wnsyI8y) INL
. ¢ 103 13
0J9Z 03 WNENIOYD Oz |8 U] 01
¢ 103 03
Pi020) wiep 1%xG0U GU|sSSed0sd jieyS ¢
3UN0d uunjod ezy|EByIQuy S%0 WV
«K31UjUle = JUNOD pPIOM B)EE 9 Vvis
vo(joa edu}/pies j1eys €'0 ¥do
{edey) Jeded 350)) 9pod 8jquul : 120027 %01 )
+ 103 0)
886 IPpE UO|JEI0(O S UIBIUDD EOYII(HE B|OSUC) - YIAYODT IAVI/A¥YI o
*
19peo] edwjp/pie) - deiysioog 111 .

sapeoc] sdej/piu) - desysjoog

10000%92
00000%2¢€
€000%0€€E

0000%0%€
EELLEYYZ
%000002€
wELLLOTE
2000%0%€
1100%0€€
9000002€
%5000050
€TL0L0S0

0sL10892
2000%00€
%5992050
ILLLLOYE
L99LESH2
2200%0€€

1sLLL02E

0000%0%¢
0LL%00S0

00000050

00000SL0
9000002€
00002¢€se
1200200Y

10000992
00000%2¢€
9LIEOOEE

LIE0ONE
EELLEIYR
$000002¢
€29e00Lt
OL9E00OYE
9L9€00EE
9000002¢€
%$000050
€ILOL0SO

osLtos9e
299€000€
9$9%20s0
9$9€00%€
199L€s%2
9L9E00EE
9%$9€0000
929€002€

259€00%€E
0LL%00S0
159€0000
000000s0
0$9€0000

000005L0
9000002 €
00002€52
12002 00%
%$9€£0000

SL9€00
%L 9€00
ELIEO0D

2L9€00
1L9€00
0L9€00
49900
999€00
$99€00
%99€00
€99¢€00
299€00

199€00
099€00
LS9€00
959€00
$59€00
%S9€00

£G69€00

259€00
159€00

0S9€00

LY9€00
9%9¢€00
$%9€00
Y99€00

9%
SY
9%
€Y
(4]
1
0%
6t
[ 13
Le
9¢
£33
%€
|17
(43
Ie
0t
62
62
Le
92
se
9
€2
(X4
12
0z
61
81

91
st
91
€t
[4
it
ot
60
80

90
St

€n
20
10

ACPU1PROC-M

PROCESSOR

A4



09%10
0s%to
%10
0E%10
azyto
0t%10
00%10
06€10
08€10
oLETO
09€10
0SEN0
0%€tl0
11213 §1]
0z2€10
0tleto
00€10
06210
oe2to
oLzuo
09210
0s2to
0%210
0e2lo
g2zto
o12to
gozto
06110
08110
oLito
09110
0stlo
05110
0ttto
ozito
ottto
ootto
06010
geoto
oLoto
09010

1

3up y3im 3 1x3 0

unNsys9ys ejepdn b D)

unsIoYs pue b'b)

wiep 03 ppe pus ]

ubis e38q08] €2

uns)osy) ppy oM pb)

MO§JIOA0 ON °“Ce] e

fusis - ¢+ myzp 910150Y) b h)

Le3ep = UGS wnsHIBY) °ON €2

BNSHIBY3 Piay) = WNSHIOY3I 3583 09 °Coj 13

LPIoEI§ B213Us POESE8I0ig 9

anNs)yIeYyd yj A 9 seduo) b2

«B8UUN 03, Z JUNO) °<sey 687

. pilon elep

jJeyjoue pesy °oN 1¢]

€-%0%¢ = 9duy/sg- = EpIvd 2%¢-

2seuesj 9 10 2 evoq 2%

0 vy paon wjeEp e3BINENIIN pue (1)

8988 § 20Yj0 U BuUjIg Lzt

8f = ®de} IoduUd 28 = spiw) 192t
9WBIg S91Yy 5€83049 °ON

P48 go 1805 dyNS °“sej [ €]

Lp029s yjBuej-osoz 39830p 8N PiQ . $°000t%

i 8EBI§ INOU jnduj c©sep €90

31 40p 3984 “°oN 3]

¢Rpeos vieq “oN ’ E%0

8§1)-pPus 10 oY) <°SEA 04

¢vipew jo pue 3y €0

®

9 = 09dey /0 = spaw) 2%

ode} 19dud-9/spres-g

P1036§ V48P W| Jje| SPIOM saquny

(2 K9 pajuamesduy) J481uUN0I LuEnjoI,.
iequnu esjAop

RijtBusejuy pesn

©3|1A9p Induy wo31) BYEP JO S3]q-%2 189 - Qu{|InOIq

1speoy edej/pie)

LR
udl
val
V1§
aay
aogv
%S
aav
sie
vyl
43l
yie
1Wa
vyl
XNI
§60308g o
419
XNI
HxL
vis
Jya
178

s1i0
HXL
Nt
nye
yar
nye
Qr
103 1y
Xa1 aviy

X
9K
sX
€X
(44

ns aviu

LI I I )
L K- K IR - BE R 3 -

.

- dBiysjo009g

100000S€
01000000
SL9LLOZE
LsLLont
otoooott
49000050
1oLLeotne
2000%0%¢
€oLLLoot
L295%0S0
TELLLOOE
90000090
LoLLeoot
Z0000S9¢

Y9LLLOOE
X SLLLE29Z
X L91LEZYZ
0100002€
Y1ESOLSY
$1020LSY

ZLLLLOYE
0E09€E5%2
0000s€se
SLLLLOYT
0%009€s2
ZE00%0%1
02009¢€s?Z

X L0000291

100000S€
01000000
%Z9€002¢€
yZ9eoolt
ctoooott
49000050
SZ9¢eoott
92L€00%€
%29€000¢
1295%0s0
1S9€000€
90000090
4%29€0001
20000592

LL9€000€E
SLLLER9?
LoLLeeye
0t00002€
YIESOLSY
91020LSY

LL9E00YE
0E09€ESY?
00005€s2
LL9EDOYT
0%009€S2
CELEDOYT
02009¢s?
LL9€0000
L0000291

1ELE00
0ELEQOD
LZLE0O
92L€00
S2LE00
$2L€00
€2L€00
2ZLeoo
tZLe00
0ZL€00
LILEQO
91LEQO
SslLeo00
»1LEQO

€lLEOO
2lLe00
ttLeo0
0tLe00
L0Le00
90L€00

S0LE00
%0L€00
€0LEOO
Z0LE00
10LE00
00LEOD
LL9€00

9L 9€00

18
0%
6¢
8t
Le
9¢
St
(41
€t
[41
1€
0€
62
82
L2
92
114
92
€2
[£4
|84
02
61
et
Lt
91
st
91
€l
et
1t
ot
60
er
Lo
90

%0
€0
20
10

A-5

PROCESSOR

ACPU1PROC-M



08910
oL91t0
09910
05910
0%9t0
0€910
02910
0910
00910
06510
08sto
oLsto
09510
0sst0
0%s10
0€st0
0Zs10
otsto
00s10
06%10
08%10
oLvto

ysed sspeves pied uqof
9+w09» jBNbLO jSNa

RS
09 nye
9 1t3- 3dvi

R31jue jeyj|uy Jepees adey seded e

1R coN
®ypew 3S| pesy °sap

tApess s03vI0d)

sA®s pue
(€2 Uy OB/PBOY ¢) ON|BA UO|3BI0}9s 309
e9|Aep 1m9])

«09« jenba 38Ny

dols °piswd @ )| j-pue psey °-Gap
psed soyjoue peey °*ON

¢8ipou jo Bujuibeq 3@

p109941 yjbue|-0492 puyy

®
teD9 NyY
0) n¥a
anr
$) vis
S
€'0 19V
0 103- Qyv)
e 103 a9
R1jus (ei3ful sepeay pie) o
e
0) sid
S°IL HXL
$%2001- XNI
e 103 03

iP10204 €)§3~-pus €8930)d @M p1Q -81POW JO pPuj o

. ]
19pe0 pie) ML e

jepro] pie)

eLLLLOnt

YLLLLOYT
€0LLLOYT
0000%052
%99LL02¢
00005052
0000€€S2

otLLLOYE
LLLLESYZ
9209€592

SELEOOYT
90000000

9ELEOOY T
%%9€00%t
0000%052
€29€002¢
00005052
0000€E€ST
00000000
SELEOOOO

Y99€00%¢€
LLLLESY?
9209€592
2ELEO000

€E9LE00

Z9Le00
1%L€00
0%LEOOD
LELEOO
9€L€00
SELEOD

YELEOD
EELEQO
2ELEOO

(44
| &4
02

at
L
91
st
91
el
[
1
01
60
80
LG
90
S0
%C
€0
(44
10

ACPU1PROC-M

PROCESSOR

A-6



00610
06810
00910
oLeio
09810
0s8to
0y810
0eglo
ozeto
01810
00elo0
06L10
08L10
oLeto
09L10
0sLio
0%L10
0EL 10
o2L10
otL o
ooLto
06910

pepeoj 38nf pi1028) JOJUJ °*8O4

ujebs Rag °on

IR0 sopsuwviy

. I{8A °ON

800010 §0) %o90Y) °BIp

tauop voyjeviadg
degicyo00q a3e(qug
00000 o3

S8Seippe Bugjsueys jpeg
SpIOM 99 03

yjbuoy segsuwsy 3eg

198 383 /M 3009 j}InNq s03u3

. 0
¥xing
€°0
Z2-¢
Zee
€°0
€0
eol

€0
9

.
09-¢

RIS
nug
nye
INe
neg
nya
L1
440
1n0
1017
100
Ha
03 u¥Ine
103- ¥NIne

R3jus |vi3quUy Riowow Ning o

09-o

703- N1

19891 (BNuew 80} KUl o

09-o

13§
703~ NI

2IN1 18y SONMOG WO IS - RIIUI JBIYIU| ] I8IS3Y o

1opeo] yyng - deisysjoog

12p80] YIng - deiisjoog

L

1 ]

000000%1
LILLLont
0000L€ES?
LLLLOYE
2000%0%1
00009€S2
00002€s2

0100vESe
00000050
0000%€52
900€90s0

LEI%00S0

000000%1
SYLEDON T
0000L €S
2SLEOO%T
SSLEOOYT
00009€52
00002 €S2

0100vESS
0000000
000p0%€S2
900€90S0
S9L€0000
01000000

01000000

L€9%00S0
L0000000

LSLEQOD

95L€00
SSLEQO
9SLEOOD
€SLEOO
15L€00
1SLE00
0S LEOO
LYLEOOD
99L€00
SYLEOO

9%L€00

t44
12
'}
61
8t
Lt
91
St
(A
€l
et
|4
ot
60
90
Lo
90
S0
%0
€0
20
10

A-7

PROCESSOR

'ACPU1PROC-M



09020
05020
0%020
0€020
02020
01020
00026
06610
08610
0L610
09610
0s610
0%610
0€610
02610
0ls610

do3s

91609 31ey oju} |18y <88
PiOCA Joyjoue B303S “*ON
20000 v{ poso3s§

1909 31puy @303S

¢ SEeIppe 21038 INg

L
09-2
opo9 Rijue

T+aNt
ant
ani

9*aN1

9¢ 1-ONI

09-¢

RS

nva

103~ aave

P1ISAUL @
e
o

sie

1¥0

118

X1 ant

Xl

S

103-  LVD)

A311U9 |B|}|U| S6YI}(HS @JOSUO) /N KIOW3AW 18B0) o

1031v0) K10uwey Ning - desysyoog

°
1 °

19180) KJORIN N)InY - dejsysjoog

0000%0%1

ILLLLOYE
9LLLLO9O
LLLLLOES
0000%990
0000%9L0
000050S2

99LENO%T
1€000000

€FLEQOYE
29L€0090
29LEO0OES
ILEDI0
192€09L0
000050s2
€Z000000

99L€00

S9L€00
Y9LECO
€9LEQ0
79L€00
19L€00
09LE00

91
St
Yt
€l

31
0t
60
80
Lo
90
s0
%0
€0
0
T

ACPU1PROC-M

PROCESSOR

A-8



- 02220
01220
00220

06120 -

os1t20
oL120
09120
0st120
0%120
0€120
02120
orizo
00120
06020
00020
oLozo

(18uo:n Bujylowos PIP NOK
AYOHIH LVDD

Q3A¥3S3Y

JIVE0LS A¥VEILYIY

39VY0LS AY¥VONDDIS

3IVEOLS AMVHING

¥3aVIY I4V1 ¥3IdVd

¥3igviy ayvd

AYiN3 14D0093¥ IVHION) 14V1S 3y
AYANI V1VIHIROG

10 14/ ug PU® 1SNw SEUIppE S|y}

?Oﬂﬂlﬂd’\ﬂﬂﬁ

n-u»n¢=< joquks

0000/°1v03
0000/ *aavae
900%/*%1Ing
S00%/ *¥1ng
Y00%/ *%ng
€00%/°34dV1
T00%/ *ayy)

09NNt

0° 4ANIET

Aj0Bouw jo pPue 3B 5809 - ejqu}

181¥0) Ki1ouweh 3Ing - desysjoog

N

an3
1l *
°
2
o

¥o4
¥o4
¥y04
o4
wo4
yo4
H04
404 3749vi
ued
’ [
pueBwo) o
e

aNY ¥340 V93111 1 090
c¥Y¥3 NOLLAVIIIEII4S X3IANT X €00
ATIRISSY 3A00Y IHI NI WOUWI NI SINIHILVLS V4 €90 I¥IA I¥IHL

00000000+

0000020
000001€0
900%0010
50050010
%00%0010
€00%0900
200%0000

$0040010

$00t0£00

00000000«

00NU0EZ0
000001€0
900%0010
S00%0010
%00%0010
€00%0900
€00%0000

$0040010

+0040£00

000%00

LLLEQO
9LLEOD
SLLEQO
YLLECO
ELLEQO

2LLEOO

1LL€00
0LLEOO
L9L€E00

Lt
91
st
91
el
')
1l
ot
60
80
Le
90
S0
L4
€0
20
10

A-9

PROCESSOR

ACPU1PROC-M



READER COMMENTS

In order to improve future editions of this and other publications, Honeywell's Process
Control Division/Phoenix solicits your comments. You may direct them to the wriier
through this form, by letter, or telephone. His address and phone number are provided
below. Some of the factors contributing to the usefulness of this publication are listed

below. Please explain any '"no'' responses in the COMMENTS section.

Writer: R. Hoover /gc (602) 943-2341 Ext, 516

Honeywell Inc.

Publications - 130 HVN 364-1516
2222 W, Peoria Ave,

Phoenix, Arizona 85029

° Publication No.ACPU1PROC-M

. How is this publication used:
Familiarization Reference

Training I:I Maintenance

Other (Explain)

o = Does this publication meet your requirements
e Is the material:

1) Presented in clear text

2) Conveniently organized

3) Adequately detailed

4) Adequately illustrated

5) Presented at appropriate technical level

UOEIEL e
HOOHE e

* 8) Technically accurate

- @ Please provide specific text references (page number, line, etc,) with your comments.

NAME ' DATE

TITLE

COMPANY NAME

AND ADDRESS

COMMENTS:

No postage necessary if mailed in the U.S. A,



Staple
Communications concerning technical publications should be directed to:

Process Control Division/Phoenix
Honeywell Inc,
2222 West Peoria Avenue

I
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|
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Technical Publications - 130 ‘ |
Phoenix, Arizona 85029 l
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FIRST CLASS I
Permit No. 4091 |

Phoenix, Arizona

BUSINESS REPLY MAIL
NO POSTAGE NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY...

PROCESS CONTROL DIVISION/PHOENIX
HONEYWELL INC.

2222 West Peoria Avenue

Phoenix, Arizona 85029

Attention: Manager, Marketing Communications - 140
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