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RO7 PATCH INFORMATION
FOR TEST PROGRAM 06-133

To make "Break" work properly on the Series Sixteen, the
program can be patched as follows:

Location
1302
1304
2128
212A
212C
212E
2130
2132
2134
2136
2138

01ld Hex
G130
0020

New Hex
4300

2128
c8lo
7FFF
2711
2031
9p01
C310
0020
4300
1306

B PATCH

PATCH LHI R1,X'7FFF'
SIS Rrl,1

BNZS *-2

SSR RO,R1

THI R1,X'20'

B

Note: This patch to be incorporated in object labeled
06-133 R0O5.1 on Multimedia Packages.

B06-133 RO7 7/79

i/ii



R08 PATCH INFORMATION

FOR TEST PROGRAM 06~133

To set up the Power Fail Save Area Pointer and the Data
Format Fault (Boundary Error) new PSW.
datory on Series 3200 and are as follows:

Location 014 New
12AE 00A9 00A1
1412 4030 4300
1414 004E 21E0
1418 1EES 2208
1446 1EEQ 2200
169E BO9AB BlAa3
1624 A9AB AlA3
16AA F879 EE71
16B0O F069 FO61
16B4 003B 0033
21E0 XXXX 4030
21E2 004E
21FE4 c830
21E6 21F0
21E8 4030
21EA 00CE
21EC 4300
21EE 1416
21F0 C820
21F2 4637
21F4 \ 4300
21F6 XXXX 15E8

PATCH

FORFAULT

Patches are man-

B PATCH

STH R3,X'4E'
LHI R3,FORFAULT
STH R3,X'CE'

B X'1l416"!

LHI R2,C'F7"

B RP+4

Note: This patch to be incorporated in object labeled

B06-133 RO7 7/79

06-133 R05.2 Multimedia Packages.
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RO9 PATCH INFORMATION
FOR TEST PROGRAM 06-133

To disarm interrupts after each subtest.

Note:

LOCATION OLD HEX
0E28 4810
OE2A OA24
10F4 D000
10F6 1EES8
10F8 0830
10FA c81l0
10FC 0010
10FE 0B13
1100 211c
1102 CD51
1104 0000
1106 C840
1108 0030
110a 9151

NEW HEX
00
10F4

4840
188a
4850
188C
DE40
1EAF

DE50
1EAF
4810
0A24
4300
0E2C

'PATCH 3

B PATCH 3

LH PIC,PREC
LH LFC,LINE

oC PIC,DISARM

0C LFC,DISARM
LH R1,PSW2

B X'0OE2C'

This patch to be incorporated in object labeled 06-133 R05.3
on Multimedia Packages.

B06-133 R0O9 8/80
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B06~133M95R06A15
August 1980
COMMON UNIVERSAL CLOCK MODULE

TEST PROGRAM DESCRIPTION

COMMON UNIVERSAL CLOCK MODULE TEST
Related Documents

The following documents are related to this test:

Test Program Listing 06-133M96R0O5A13
Test Program Paper Tape 06-133M17R05
M48-000 Universal Clock Instruction Manual 29-265R07

Consisting of:

Installation Spec. 02-240A20
Maintenance Spec. : 02-240A21
Programming Spec. 02-240D08
Schematic

Test programs to be run prior to loading this test.

For 16-Bit Processors:

Memory Test 06-003
Processor Test 06-106 or
Model 50 Processor Test 06-128 or
5/16 Processor Test Part 1 06-215
5/16 Processor Test Part 2 06-216
8/16 Processor Test Part 1 06-209
8/16 Processor Test Part 2 06-210
8/16E Processor Test Part 1 06-211
8/16E Processor Test Part 2 06-212

For 32-Bit Processors:

Series 32-Processor Test Part 1 06-154

Series 32~Processor Test Part 2 06-155
Series 32-Processor Test Part 3 06~178
Series 32 Memory Test 06-156

Other Test Programs:

Teletype Basic Confidence Test 06-004
Common CRT Test 06-146
Common Current Loop Interface Test 06-184
Common Carousel 300 Test 06-183
Series 32-Processor Test Part 4 06-195
Model 1100 CRT Test Program 06-217

B06-133M95A15 R0O6 8/80 1



PURPOSE OF TEST

The Common Universal Clock Module Test verifies the operation of the
M48-000 Universal Clock Module and assists maintenance personnel in
testing and troubleshooting.

Test Sequence
1. Test 0

This test verifies that interrupts do not occur while
disabled or disarmed.

2. Test 1

This test verifies that each bit in the interval counter
can be properly loaded.

3. Test 2

This test verifies that the Precision Interval Clock (PIC)
may generate an interrupt for each programmable resolution.

4. Test 3

This test verifies that the Overflow status bit can be set
and reset.

5. Test 4

This test verifies that the Line Frequency Clock (LFC)
can generate an interrupt.

~

6. Test 5
This test verifies that a zero write to the Resolution
and Initial Count register (RIC), followed by a 'START'
command, stops the clock.

7. Test 6

This test uses the Precision Interval Clock (PIC) to measure
the time between Line Frequency Clock (LFC) interrupts.

8. Test 7
This test verifies that the Resolution and Initial Count

register (RIC) may be modified during a clock interval
(i.e., while the clock is running).

5 B06-133M95A15 RO5 11/77




MINIMUM HARDWARE

The following is a list of the minimal hardwar ire -
form this test. e reauired to per

1. Processor - Model 7/16 Basic or equivalent, or
Model 7/32 or equivalent

2. Minimum Memory - 16K Bytes.

3. Console Input Device See Appendix 1,
Teletype or CRT on PASLA.

4. List Device See Appendix 1.
Teletype, CRT on PASLA, or Line Printer,

5. Paper Tape Reader.
Teletype or High Speed Paper Tape Reader,

6. Universal Clock Module (M48-000).

REQUIREMENTS OF MACHINE UNDER TEST

This program assumes that the programs listed in the 'Test Programs'
section have been run without the detection of an error.

Device Addresses

The Universal Clock Module should be strapped for device addresses
X'6C' and X'6Nn'. If the addresses are different, enter the DEVADR

option. Refer to Appendices 2 and 3.
Hardware Changes

Hardware changes are not required to run this test.

LOADING PROCEDURE

Test Tape Format

Absolute, non-zoned object tape (M17) with front-end boot loader.
The test program occupies memory from X'A00' through X'lE6F'.

B06-133M95A15 RO5 11/77 T 3



Normal Loading Procedure

Manually enter the following X'50' Sequence into memory:

LOCATION CONTENTS
X'30" X'0000°
X'32° X'0000'
X'34! X'0000'
X'36" X'0050'
X'50" X'D500'
X'52! X'00CF'
X'54" X'4300'
X'56" X'0080"
For TTY X'78" X'0294"
For HSPTR X'78! X'0399"
For HSPTR/P X'78? X'1399"
For Micro I/0O Bus X'78' X'cog2’

Place the program tape in the Paper Tape Reader.

Execute at address X'30°'.

When the Processor halts, observe the CHECKSUM byte displayed on the
Console Display Register Dl. If it is zero, loading is complete;
otherwise, repeat the loading procedure.

Multi-Media Loading Procedure

To load this program from the INTERDATA Multi-Media Diagnostic System,
refer to Program Number 06-176M95Al15.

Program Execution

Refer to Appendix 1 and set up the addresses for the console input
device and the list device.

Address memory location X'A00' in the case of a 32-Bit Processor.
Address memory location X'A04' in the case of a 1l6-Bit Processor.

Start program execution. The following title is output to the
list device: :

COMMON UNIVERSAL CLOCK MODULE TEST 06—133R05

OPERATING PROCEDURES

Normal Testing

When the title is printed, enter the appropriate HZ option. " See
Appendix 3.

4 ' B06-133M95A15 RO5 11/77




Enter the 'RUN' command. All default tests are executed and control
returned to the user. See Appendices 4 and 5 for explanation of print-
out; see the listing for a description of each test.

Optional Testing

Certain test options may be modified for further testing. See Appendix
3 for available options.

Error Procedures

Recoverable Errors

When a recoverable error is detected, an error message, if possible, is
printed, and testing proceeds according to the options selected. See
Appendix 5 for error messages printed.

Irrecoverable Errors

If the Machine Malfunction Interrupt is taken, the Processor is halted.
When the RUN (EXECUTE) switch is depressed, the following message is
displayed:

ERROR TTF2
PSW PPPP LOC LLLL

where: TT is the number of the test in which the error was
detected.

F2 is the code for the Machine Malfunction.

PPPP is the most significant 16 bits of the PSW status,
which is the o0ld PSW, when the error was detected.

LLLL is the least significant 16 bits of the PSW status,
which is the o0ld LOC, when the error was detected.

Control is returned to the Command Processor and the program waits for
console input.

For Irrecoverable Errors other than Machine Malfunction Interrupt, the
following message is immediately printed and control is returned to
the Command Processor:

ERROR TTFN
PSW PPPP LOC LLLL

Where: N is the code for the Irrecoverable Error detected and other
printout is previously described. See Appendix 5.

B06-133M95A15 RO5 11/77 5/6



APPENDIX 1
USER DEVICE DEFINITION
The halfword labeled 'IO' (see Program Listing) has the default
value for teletype, CRT, or Carousel 15/30 (all on Current Loop

Interface) as the input/output console d~vice. If the set-up
is different, 'IO' must be changed: - -

0 7 8 15

I0 Console Device Identifier List Device Identifier

Console Device

Identifier Meaning

X'ol! GDT/CRT on PASLA/PALM Interface, strapped
for FDX operation at the highest baud rate.

X'o2! TTY/GDT/CRT/Carousel 15/30/35 on TTY/Current
Loop Interface.

X'03" Reserved. Interpreted as X'02'.

X'04" Carousel 300 on PASLA/PALM Interface, FDX,
highest baud rate.

X'05" Micro I/0O Bus Interface.

X'06'-X'FF' Reserved. Interpreted as X'02'.

List Device

Identifier Meaning
X'ol! As above. |
X'02' As above.
X'03" Line Printer (Data Printer or Centronics

on Line Printer Interface).

X'04' ’ As above.
X'05! As above.
X'06-X'FF! As above.

B06~-133M95A15 RO5 11/77 Al-1



APPENDIX 1 (Continued)

2. The GDT (Graphic Display Terminal) or CRT, if used on PASLA/PALM
Interface, should be strapped for device addresses X'1l0' and X'll’
for Receive and Transmit sides, respectively. If the addresses
are different, then the halfword labeled 'PASADR' must be changed
accordingly. See the Program Listing.

3. The teletype or current loop interface, if used, should be strapped
for device address X'02'. If the address is different, the halfword

labeled 'CLIFADR' must be changed. See the Program Listing.

4. The line printer, if used, should be strapped for device address
X'62', If the address is different, the halfword labeled 'LPADR'
must be changed. See the Program Listing.

5. The Carousel 300, if used on PASLA/PALM Interface, should be
strapped for device address X'l1l0' and X'll' for Receive and Transmit
sides, respectively. If the addresses are different, the half-

word labeled 'C300ADR' must be changed accordingly. See the Program
Listing.

6. The Micro I/O Bus is used should be strapped for device address
X'C0'. If the address is different, the halfword labeled MICROBUS
must accordingly be changed. See the Program Listing.

Al-2 BOG-l33M95A15 RO5 11/77




(

APPENDIX 2

OPTION/COMMAND INPUT STRUCTURE

An asterisk (*) is output to the list device to indicate that the pro-
gram is awaiting an option input. Any option may be typed in from the
Console Input Device, followed by a space and the desired hexadecimal
value; an exception is the TEST option which accepts arguments separated
by commas. A Carriage Return (CR) is issued to terminate every option/
command input. An invalid option/command or value causes a (?) followed
by a Carriage Return (CR), Line Feed (LF), and an Asterisk (*) to occur.

The left arrow («) can be typed to delete the previous character; or

a string of characters can be deleted by typing a left arrow («) for
each character to be deleted.

. B06-133M95A15 R05 11/77, A2-1/A2-2 _.



APPENDIX 3

OPTIONS TABLE

OPTION

DEFAULT VALUE

DESCRIPTION

- TEST

l0,1,2,3,4,5,6,§ Selects the test or tests to be executed.

| DEVADR ¢§

006C

Specifies the physical device address of
the Precision Interval Clock. This
address must be even. The Line Frequency
Clock is asguméd to be at the next higher

address (e.g., 6D).

INTLEV

.Specifies Interrupt Priority Level of the

.jUniversal Clock Module in the case of

Model 8/32. Value can be 0,1,2 or 3.

NOMSG

D@&ﬁi@i&?ﬁmwbﬁthexmqgwngtwalL”messéﬁes
nﬁfﬁ;??i&k?§“9r only error messages are
printed.

0 = All Messages

1 = Error Messages Only

CONTIN

Enables the user to run all tests selec-
ted continuously, until the Break Key
returns the program to the Command Mode.

0 Normal Execution

1 Continuous Execution

LOOP

Determines the number of times each test

is to be executed before the next test is

executed. Value ranges from 0 to X'7FFE'.

BO6-133M95AL5 RO5 11/77..._. ... . . . . A3-1
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APPENDIX 3 (Continued)

OPTIONS TABLE

OPTION DEFAULT VALUE DESCRIPTION
TIMVAL ‘P2 Controls the length of software time-outs
used in program. If this value is in-
creased, the time-out is increased. The
TIMVAL operand should be selected in
accordance with the following table:
60H | 50
5/16 MOS c4 E8
6/16 MOS 14a | 190
6/16, 8/16, 8/16E 750 nsec 14D | 195
6/16, 8/16, 8/16E 1000 nsec 134 | 180
7/16 Basic D2 }100
7/16 HSALU 750 nsec 14D | 195
7/16 HSALU 1000 nsec ‘134 | 180
7/32 750 nsec EB | 124
7/32 1000 nsec D2 | 100
8/32 3220, 3240 190 | 1EO
HZ 60 Specifies frequency of AC line
(50 or 60 Hertz)
a3-2 'BO6-133M95A15 RO6 8/80




*OPTION

TEST 0,1,2,3,4,5,6,7

LOOP 0000
CONTIN 0000
NOMSG 0000
DEVADR 006C
INTLEV 0000
TIMVAL 00D2
HZ 0060

*RUN

TEST 00
NO ERROR
TEST 01

NO ERROR

TEST 02
NO ERROR
TEST 03
NO ERROR
TEST 04
NO ERROR
TEST 05
NO ERROR
TEST 06
NO ERROR
TEST 07
NO ERROR

END OF TEST

*

B06-133M95A15 RO5 11/77
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NORMAL PRINTOUT

COMMON UNIVERSAL CLOCK MODULE TEST j06-133R05
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APPENDIX 5 - ERROR TABLE

LL/TT 609 STUYGEWEET-90€

T-SV¥

™R — MmMPOm MTTMNTD
b afu RS AR 0 gk ol LA

[V

TEST NO. | ERROR CONDITION EXPLANATION SUGGESTED ACTION
ANY ERROR TTO1 An interrupt occurred while the
DEV DDD device was disabled or disarmed.
STA SS
ANY ERROR TTO02 Precision Clock (PIC) did not
INIT COUNT xxxX | ,decrement affer 'START' command
PRES COUNT YYYY ‘iséﬁed and software delay
executed.
ANY ERROR TTO03 Thé PIC did not interrupt when
BITS SET X ‘expected. The Resolution Bits set
are displayed as a hexadecimal
digit (0,1,2,...E, or F).
ANY ERROR TTO04 The PIC Interrupted but the Line
DEV DDD Frequency Clock (LFC) address
EXP DDD was returned.
ANY ERROR TTO0S The PIC overflow status bit was
STA S8 not set on Interval Time-out fol-
lowing a single write data to the
Resolution and Initial Count
(RIC) Register.
NOTE 1 o7




Z—~S¥Y

CLL/TT S0¥ STYS6WEET-90d

APPENDIX 5 - ERROR TABLE (Cont.)

TEST NO. } ERROR CONDITION EXPLANATION SUGGESTED ACTION
ANY ERROR TT06 The LFC did not generate an in-
terrupt (software time-out).
ANY ERROR TTO7 The LFC generated an interrupt
DEV DDD but the PIC address was returned.
EXP DDD
ANY ERROR TT08 The PIC 4id not decrement within Tncreage 'TIMVAL' option
: . to determine if PIC is
PRES COUNT XXXX | the time-out period. .. . . T e N
: ‘ . capable of decrementing.
06 ERROR 0609 The PIC should have interrupted
PRES COUNT XXXX | before the 51st LFC interrupt but
did not.
06 ERROR 060A After the 52nd LFC interrupt, the | 1. Check frequency of 1-MHZ
PRES COUNT XXXX | PIC Current Interval Count (CIC) oscillator.
was not within 1% of the expected | 2. Check frequency of AC
value. line.
ANY ERROR TTOB . The Resolution and Initial Count

LOADED XXXX

READ YYYY

(RIC) Register was loaded, but

was not read properly.

IS

)
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APPENDIX 5 - ERROR TABLE (Cont.)

TEST NO. | ERROR CONDITION EXPLANATION 1%SUGGESTED ACTION
ANY ERROR TTOC | 'The PIC was not stopped by writ- .
PRES COUNT xx¥xX | ing two bytes to the RIC with
all resolution bits zero, then
issuing a command 'START'.
ANY ERROR TTOD The RIC Register was not success-
LOADED XXXX fully loaded by write instruc-
READ YYYY tions during a PIC clock inter- .
val.
ANY ERROR TTOE ,The PIC Overflow status bit was
STA SS not reset by a Sense Status in-

struction.




APPENDIX 5 (Continued)

IRRECOVERABLE ERRORS COMMON TO ALL TESTS

ERROR NO. TYPE OF FAILURE
TTF1 Arithmetic Fault Interrupt
TTF2 Illegal Instruction Interrupt
TT3 Machine Malfunction Interrupt (See
Note 2)
TTF4 Unsolicited Immediate Interrupt
TTF5 Memory Access Controller/HW Floating
Point Interrupt
TTF6 Interrupt into wrong register set
NOTE 1. TT = Test Number from 00 to 07.
NOTE 2. The PSW resulting from the Machine Malfunction Interrupt

A5-4

is displayed. The last 4 bits of the PSW status define
the type of failure, as described below:

X100
0010
X001
0000

1X0X

Parity Error on Data Fetch

Parity Error on Instruction Fetch
Power Fail

Power Restore .

Parity Error or Power Fail during an Auto Driver
Channel Operation (32-bit Processors only).
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COMMON UNIVERSAL CLOCK MODULE TEST N&=-133R05M96A13 PAGE 1 09:50:59 09/08/78
s  PROG= CUCMT ASSEMBLED BY CAL 03-066R05-00 (32-81T)
4

' 1 *x0613305 UCHo0810
2 CUuCMT PROG COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M95A13 ucMo0020
3 SCRAT UCMD0030
4 ' CROSS ucMo0040
5 wWIDTH 120 UCM00050
6 TARGT 16 ucM00060
7 =% UCM00070
8 *COPYRIGHT INTERDATA. INC, APRIL 1977 ucM00080
9 = UCM00090
10 * COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05 UCM00100
11 = UCM00110
12 * PROGRAM USES THE COMMON INSTRUCTION SET ' UCK00120
13 x UCrG0130
14 * THIS PROSRAM TESTS THE M48-000 UNIVERSAL CLOCK HODULE. ucM00140
15 * TESTS 0 AND & ARE ALSO APPLICABLE TO THE M48-012 AC LINE CLOCK MODULE. UCM00150
16 * THE PROGRAM CONSISTS OF EIGHT TESTS. NONE OF WHICH REQUIRE UCcno0160
17 * MANUAL INTERVENTION, ucM00170
18 * UCM00180
19 x THERE ARE SIX OPTIONS AVAILABLE TO THE USER AND FOURTEEN ERROR ucno0190
20 s MESSAGES TO ENABLE ISOLATION OF A MALFUNCTION AT THE HARDWARE UCM00200
21 ¥ LEVEL. UCMD0210
22 =* ucmo0220
23 =+ THE PROGRAM REQUIRES EITHER 7/16 BASIC OR EQUIVALENT PROCESSOR., ucKo0230
24 % OR 7/32 OR EQUIVALENT PROCESSOR. WITH 16K BYTES OF MEMORY. OPTIONS ucro0240
25 * AND RUM COMMAND ARE TO BE ENTERED VIA A CONSOLE DEVICE, A SINGLE ucHeo250
26 = CLOCK MODULE MAY BE TESTED AT A TIME. UCM00260
27 = UCH002T0
28 = TEST o UCH00280
29 = VERIFIES THAT INTERRUPTS DO NOT OCCUR WHILE DISABLED OR DISARMED. UCKG60290
30 = : UCM00300
31 * TEST 1 UCHKO00310
32 * VERIFIES THAT EACH BIT IN THE INTERVAL COUNTER CAN BE LOADED UCHM00320
33 % PROPERLY. UCM00330
34 % uCmoo340
35 % TEST 2 uCM00350
36 = VERIFIES THAT AN INTERRUPT MAY BE GENERATED BY THE PRECISION UC"50360
37 = INTERVAL CLOCK (PIC) FOR EACH PROGRAMMASBLE RESOLUTION. UCA00370
38 = ’ UCr00380
39 =* TEST 3 JcM00390
40 % VERIFIES THAT THE PIC OVERFLOW STATUS BIT CAN BE SFT AND RESET. UcM00400
41 = UCM00410
42 * TEST & UcH00420
43 * VERIFIES THAT THE LINE FREQUENCY CLOCK (LFC) CAN GENERATE AN UCH400430
44 % INTERRUPT. UCMO0440
45 x UCH00450
46 * TEST 5 UCHO00460
47 % VERIFIES THAT A ZERO WRITE TO THE PIC RESOLUTION AND INITIAL COUNT UCMo0470
48 * REGISTER (RIC)s FOLLOWED 8Y A *START' COMMANDe #ILL INDFED STOP THE uCMo00480
49 * CLOCK. UCMOG490
S0 ¥ UCA00500
51 =* TEST 6 UCM00510
52 x THIS TEST USES THE PRECISION INTERVAL CLOCK {PIC) TO MEASURE THE UCM00526
53 = TIME BETWEEN LINE FREQUENCY CLOCK (LFC) INTERRUPTS. UCHM00530



COMMON UNIVERSAL CLOCK MODULE

54
55
56
57
34
59
60
61
62

TEST 06-133R05M36A13 PAGE 2 09:50:59 09/08/78

*

* TEST 7

x TAIS TFST VERIFIES THAT THE PIC RESCLUTION AND INITIAL COUNT REGISTFR
* (RIC) MAY BE LOADED DURING A CLOCK INTERVAL (I.E.s WHILE THE PIC IS

* RUINING) .

*

* ANY COMBINATION OF THE TESTS MAY BE SELECTED AS A STRING AND CAN BE

+ LOOPED OR RUN CONTINUOUSLY.

*

uCM00540
ucMo0SSo
ucK00S60
ucmMoo0570
ucmoes580
ucmoos590
ucMo00600
ucK00610
ucM00620



COMMON UNIVERSAL CLOCK

0000R
0080
0082
008%
0086
8088
008C
0030
0094
0036
C09A
00%E
0ga2
00A4
0046
00a8
00AA
00AC
ooBo
0084
G0Bé
0088
00BA
008C
00B3E
a0co
Gocu
00Ce
oocs
aoca
gocc

2421
2303
1EEQC
1EE8
celo
c&3o
4039
2731
C86Q
D340
DE4D
3D43
2091
9845
0835
2234
D251
0351
0765
9481
9823
9045
2091
9845
Clio
9486
9828
2478
917¢C
9557

0000
0001
apo2
G003
0004
0005
0006
0007
0008
0003
000A
000B
000C
000D
000E
000E
000F
000F

0AQQ
1ED1
Goa22

0000

go78
03879

[y
0050

00AC

MODULE

64
65
66
67
68

116

118

TEST 06-133R05M96A13

**ETPE

R12
R13
R14
RET
R15
LINK
*

* BOOTLCADER WITH CHKSUM

*

BGOT

HN

LEAGER

LOAD

LOWT

Equ
EQu
EQu
EQU
ESU
EQu
EQu
EQu
Eaqu
£Qu
EQU
Equ
EQu
Equ
EQu
EQU
EQu
EQu

ORG
LIS
BS
oc
Bc
LHI
LHI
STh
SIS

VONTTRFHNNNHO

X'80"
R241
BOOT
Z(PSHSAVE)
Z{RSAVE}
R1.0RIGIN1
R3,LNZB+1
R34 X*22°
R341
R&+0

R4 X*78°*
R4 X?79°
R44.R5
9.1

R4 4R5
RS5+R5
LEADER
RS+ 0(R1)
RS+ 0(R1)
R6+R5
R8+R1
R2+R8

R4 4RS
EXD S

R4 4RS
R1.LOAD
RB.«R&
R2+R8
R7.8
R7+12
R5.R7

PAGE

3

09:50:59 09/08/78

CURRENT PSwW SAVE POINTER{32-BIT M/C)
REGISTER SAVE POINTER({32-BIT M/C)

R1 = ADR( FIRST BYTE OF TEST PROG 1
R3 = ADR( LAST NON=ZERO BYTE )
REGISTER SAVE:POINTERS(16BIT #/C)

R6 = CHKSUM BYTE = X'MN?
INPUT DEV ADR

ouU.BSY

IGNORE LEADER

STORE 1ST NON=-ZERO & SUBSEQUENT BYTE
RELOAD DATA BYTE TO

GENERATE CHKSUM

OISPLAY MEMORY ADDRESS

JU.BSY

LOAD TILL LAST BYTE

FINAL CHKSUM

R7 = X*8006°*
HALT PROCESSOR.

uC#00640
ucMo0650
UCH00660
Jcmoo6e70
UCK%00680
ucM00690
uc~o00700
ucmoo710
ucM00720
ucM00730
UCcMO00740
ucMoQ750
UCm00760
UcMoQ770
ucMoeT8s
ucmog790
ucMopsoo
uc=00810
uUCcM00820
ucMog83o
ucMo0840
ucr00850
UCHO00860
uckogpa7o
ucmoosan
ucMogs9s
ucMo0900
uckK00910
ucMo0920
UCM00930
ucMoo940
uUCM00950
UCMO0960
ucM00970
ucMo0980
UcM00990
UCM01000
UcM010190
UCK01020
ucM01030
UCM01048
uck01050
uC4G1060
UCM01070
ucHeicao
UcM010990
UyCr01100
ucMo1110
uCKo01120
UCH01130
UCM01140
uCcM01150
uUCM01160
ucMo1170
UCM81180
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COMMON UNIVERSAL CLOCK MODULE TEST

EXEC - ETPE RO3P2

gopo
8400

0AO4
0AOY
0AD8
oAoC

0A10
G6Al12
CAl4
gale
0Al8
0A1A
8AlC

OAlE
0A20
0A22
0A24
BA26
0A28
GA24
oAa2C
OA2E

0A30
0A32
0A3s
0A3A
QA3E
0A3E
0A40
DALY
0A46
0A48
0A4C

4300
0000

4390
4300
4300

0292
1011
02902
6262
1011
coco
0000

0140
0000
70F0
36F0
0000
0000
0000
0000
0000

0711
4019
4820
4620

2521
4020
2306
0711
4010
4810

0A30
CAOY4

0A4e
OASE
GAs2

0030
0A24
0032

le84

le84
0A24

121
122
123
124
125%
126
127
i2s
i29
130
131
132
133
134
135
138
137
138
139
140
141
142
143
144
148
146
147
148
149
150
151
152
133
154
158
156
157
158
159
160
151
162
163
164
165
166
1s7
168
169
170
171
172
173

(W
© T

06-133R05M96A13 PAGE 5 09:50:59 09/08/78
ORG  X'AGD' .
ORIGIN1 B START1 START HERE FOR 32-BIT PROCESSOR
ORIGINZ2 EQU  *
IF2  ADC-2
8 START2 START HERE FOR 16~BIT PROCESSOR
GRIGIN3 B START3 SPECIAL 32-BIT PROCESSOR START
ORIGING B STARTY
ELSE
B8 START3 SPECIAL START FOR 32 BIT PROCESSOR
8 START3
8 START3
ENDC
x
K o 0 o o o o > S e e 4 - -
*  TEST CONSTANTS *
*
10 oc X10202° 1/0 DEVICE(S) IDENTIFIER
PASLADR DC X*1011°* PASLA/PALM READ/WRITE ADDRESSES
CLIFADR OC X'0202° CURRENT LOOP INTERFACE R/W ADDRESSFS
LPADR oc X'6262* LINE PRINTER ADDRFSS
C300ADR OC X11011° CAROUSEL 300/PASLA ADDRESSES
MICROBUS OC X*Coco? MICROBUS ADDRESS
ocx o PROVISION FOR SPECIAL DEVICE
*
« 10 = 0101 FOR CRT ON PASLA
* 0202 TELETYPE. CAROUSEL 15/30
* XX03 LINE PRINTER
* o404 CAROUSEL 300
* 0505 MICROBUS
. v
TINE Dc X*140° CONSTANT FOR 1 MS DELAY(X*C8'-MOD70)
oTob S RESERVED
PSu DCX  70FD PSW USED IN PROGRAM
PSW2 OCX  30F0 PSK USED IN EXEC
Dcx o RESERVED
ocX o RESERVED
ocX o RESERVED
LEx o RESERVED
oCX 0 RESERVED
K - P
*
START1  XAR  R1,R1
STH  R1.X'30° DISABLE INT AT PROCESSOR LEVEL
LH R2+PSW2
STH  R2.X'32° SELECT REG SET 15
IFZ  ADC=2
LTS R2,1
STH  R2,MOD32 SET MODEL 32 PROCESSOR FLAG
B8s ST
STARTZ XAR  R1.R1
STH  R1,M0OD32 RESET MOD 32 PROCESSOR FLAG
LH R1.PSW2
ENDC

uCK01210
ucKo1220
ucM01230
UCM01240
uCci401250
UCM(01260
UCMH01270
UCM01280
ucno1299
ucm01300
ucMo013190
UCM01320
UcK01330
UCM01340
UCM01350
UCHD1360
uCH01370
UCMO01360
UCH81390
UCMO1400
ucno1410
UcM01420
UcM01430
UCH01440
UCM01850
UcH01460
UCHM01470
uCa01480
UCM01490
UCM01500
uc#01510
ucmM01520
ucM01530
UCcM01540
UCmM01550
UC#01560
UCM01570
ucK01580
JCH01590
ucM01600
uCmMolelo
ucmo1620
UCM01630
UCM01640
uUCA01650
UCM01660
C%01670
UCK01680
ucm01690
UCcM01T00
ucHe1710
ucmo1720
UCcM01730



COMMON UNIVERSAL CLOCK MODULE
EXEC = ETPE RO3P2

0AS0 Ca20 0A66 174
GASY 4010 0034 175
GAS8 4020 GG3n 17a
GASC Q000 177
178

QASE 4300 0A30 i79
0Ae2 180
0A62 4300 OAu4s 181
182

183

0A66 D310 0Al¢C 184
0AgA D320 0A1ll 185
0A6E 2436 l8s
0A70 0513 187
0A72 2182 188
0A74 2412 189
0A76 0523 1390
gA78 2182 191
SA7A 26422 182
0A7C D210 06Al0 193
0A80 D220 0A1l1 194
0A84 D362 16B4 195
0A88 4060 1698 196
0A8C 0865 197
OASBE 2336 198
0A90 9121 199
0A92 D302 0A1ll 200
0A96 DEQ2 16A8 201
202

0A94A 41F0 1370 203
QA9E 9310 204
0AAD 9111 205
0AA2 4831 0Al0 206
0AASE 4030 1694 207
QAAA 4821 169C 208
QAAE 4020 169C 209
0AB2 4621 1éA8 210
OAB6 4020 186A8 211
QABA 9011 212
0ABC D341 1684 213
OACO D240 1684 214
OACH 4040 1696 215
0ACS8 0844 216
DACA 2333 217
QACC 9422 218
OACE 9E32 219
220

0ADO 41FG¢ 13CC 221
0ADG 2400 222
0AD6 4009 16CH4 223
0ADA 41FQ 1214 224
0ARE €850 1806 225
DAE2 41FQ 1190 224

TEST 06-133R05M96A13 PAGE
ST LHI R2+START
STH R1eX*34
ST R2+X*3&"
DCcx b
*
START3 8 START1
IFz ADC=-2
STARTH B START2
ENDC
*
START LB R1.10
L3 R2,10+1
LIS R3+6
CLHR R14R3
BLS 10,0K1
LIS R1le2
10.0K1 CLHR R24R3
B8LS I10,0K2
LIs R2.2
10.0K2 ST8 R1.10
STB R2.10+1
LB R6+CONRQ2S(R2)
STH R6PASFLG2
LOAR R&«RE
BZS I0,0K3
SLHLS R2.1
LB RO+I0+1(R2)
ocC RO+CON2ND(R2)
*
I0.,0K3 BAL LINK.SETKR
LBR R1.R0O
SLHLS R141
LH R3+I0(R1)
STH R3.CONADR
LH R24+CONRD(R])
STH R2CONRD
LH R2.CONZ2ND(R1)
STH R2+CON2HD
SRHLS R141
L8 R4 ,CONRQ2S(R1)
ST8 R4 ,CONRQ@2S
STH R4 PASFLG
LOAR R4 .«RY&
BFFS 3:3
EXBR R2.R2
OCR R3,R2
*
BAL LINK«LCORE
LIS RO«0
STH RO+WASDU
BAL LINK,CRLF
LRI R5:TITLE
BAL R15+PRINT

&6 09:50:59 09/08/78

II INT NEW PSw LOC
TAKE AN ILLEGAL INSTRUCTION INT

INSERT SPECIAL ROUTINE HERE

INSERT SPECIAL ROUTINE HERE

GET I/0 IDENTIFIERS
IDENTIFIER CAN BE 142434445

BRANCH IF KB IDENTIFIER OK
OTHER~ISE FORCE IT TO BE TTY

SAME TEST FOR LIST DEVICE

REESTABLISH VALUES

SET PASLA FLAG (LIST DEVICE)

SKIP IF NOT PASLA

ISSUE 2ND COMMAND (LIST NEVICE)
ESTABLISH KEYBOARD DEVICE
{R1) = 1424445

{R1} = 2+446.4

SET UP CONSOLE DEVICE ADNRESS
SET UP R/W COMMANDS

2ND CMD3: ENABLE READ cMD
CONSOLE REQUEST Tao SEND

SET PASLA FLAG (CONSOLE)

SKIP IF NOT PASLA

ISSUE 2ND COMMAND (CONSOLE)
SET UP LOW CORE

RESET *DEVICE UNAVAILARLF* FLAG

PRINT TEST PROGRAM TITLE

UCMO01740
UCM01750
UcC¥01760
UCMO01770
UucMo1780
ucmo1790
ucH01800
UCM01810
ucmo1820
uCcm01830
ucM01840
yCtmM01850
UcmMo01860
ycmo1870
ucmMo188¢0
ucM01890
uUCM01900
ucMo1910
ucm01920
UCHM01930
UCHO01940
UCNHO01950
uCmM01960
ucm1978
ucuo1980
UCN01990
ucmo2000
uCcM02010
ucmo2020
ucmo2030
UCMD2040
uC#02050
UCMo2060
ucmo02070
ucmo2080
UCK02090
ucmMo2100
UC#go2110
ucKp2120
Ucm02130
ucMo2140
uUcmMo2150
ucuo2160
ucMo02170
uc#o2180
Uc#02190
ucM02200
ucmoe2210
ucmMo2220
ucmo2230
UcmM02240
ucMD2250
ucM02260



COMMON UNIVERSAL CLOCK

EXEC - ETPE ROD3P2

0AE6

OAEA
OAEE
DAFO
0AFY
QAF 8
OAFC
QAFE
0802
0806
0BOA
080E
0B12
0816
0818
0B1C
0829
0822
0826
9824
082E
0832
0834
0836
cB38
083C
0840
0344
JB48
0844
0B4E
9B50
0854
0856
854
0B5C

0860
0B&4
0Be6
0B&8
aBeC
0B6E
8B72
0BTH
0876

0000
41F0
0000
4823
9512
41F0
0340
41FD
2541
41F0
csco
€800
4000
4000
40090
0711
41F0
C5490
2183
CBug
C540
4330
C540
2139
2711
621C
c800
0201
4300
€540
233C
C54¢
2339
€513
038C
D241
2611
4300

celo
0733
0861
4856
021¢
4553
2333
26lC
2209

GAES
1214
OAEA
0A24

1370
1774
1222

1222
12C4
2020
1ED0
1ED2
1ED4

123G
0060

0026
0023

OAE6
005F

0020
1EDO
0818
006D
0020
0006
1EDC

0Bla

1776

0000

1ED0O

4O0DULE

227

247
248
249
250
251

253

260
261
262
263
bl
265
266
267

279

TEST 06-133R05M96A13 PAGE 7 093:50:59 09/08/78

W o o e = -
* KEYBOARD INPUT ROUTINE
E 3
OPTIN EQu *
BAL LINKZCRLF
OPTINL EQU *
LH R2+PSW2
EPSR R1l.R2 NO INT. REG SET 15
BAL LINK,SETKB ESTABLISH CONSOLE
LB RY + AMSG
BAL LINK+OUTCHR
LCS R4+1 X*FF?
8AL LINK+QUTCHR
LHI R12+QUESTN
LHI ROe«X*2020°
STH RO +OPTBUF
STH RO+OPTBUF+2 NAME
STH RO+OPTBUF +4
XAR R1+R1
ROCHR BAL R154+6GETCHR
CLHI R4+X'60°
BLS RDCHARGO
SH1 R4 X*20°
RDCHARO CLHI R4,X*23*
BE OPTIN
CLHI RU4.X'S5F?
BNES RDCHR1

CR<«LF TO LIST DEVICE

CLEAR OPTBUF INDEX
GET A CHAR IN R4
UPPER CASE ALPHA ?
B8RANCH IF NO.

IS IT 8 7

SIs R1l,.1 ) YES+ DECREMENT INDEX
BUFFER UNDERFLOMW: PRINT

BHR R12
LHI RO.X'20"
S8 RO+OPTBUF (R1}

8 RDCHR
ROCHR1 CLHI R4,X'00"* IS IT CR ?
BES LOOKUP YESs TRY MATCH
CLHI R4%+X'20°* IS IT A BLANK?
BES LOOKUP YESs TRY HATCH
CLHI R1l.6 7 CHARACTYERS InNPUT ?
BNLR R12 IF YES. ERROR
sST8 R4,0PTBUF (R1) STORE CURRENT BYTFE
ALS Rlel BUMP BUFFER INDEX
8 RDCHR READ NEXT CHARACTER

gy P - gy Py -

* OPTION MATCH ROUTINE
*

LOOKuUP LHI R1.0PT

OQUTPUT AN * TO INDICATE
COMMAND MODE ESTABLISHED

SET UP R12 FOR ERR ROUTINE
BLANK OUT COMMAND BUFFER
WHICH WILL CONTAIN OPTION

CONVERT TO LOWER CASE

LEFT ARROW.: UNDERLINE OR DELETE 2

LOAD ADDRESS OF OPTION TABLE

LOOK1 XAR R3sR3 CLEAR BUFFER INDEX
LDAR Re64R1 SET 0OPTION WORD INDEX
LOOK2 LH RS+0(R6)
BMR R12 IF MINUSe THEW NO MATCH
CLH RS,0PTBUF (R3) COMPARE TO OPTBUF HW
BES LOOK3
AIS R1e.12
BS LOOK1

ucM02270
ucm02280
ucMo02290
ucmo02300
ucMo2310
UuCcM02320
UCKM02330
ucmo2340
UCn02350
ucm02360
UcM02370
uCH023a0
UCH02390
uc#02400
uCno2410
ucno2420
ucM02430
uCM02440
UCM02450
ucmo2460
ucM02470
UCM02480
UCH02490
UCH02500
UCK025190
ucK02520
uc#02530
UCmM02540
ucMg82550
UCM02560
UCMO02570
ucr 02580
uCMp2590
UCH02600
UCM02610
uCn02620
UCM02630
ucHg2640
ucu02650
uCiul2660
UCM02670
uCM02680
UCM02690
UCM02700
UCHO2T10
UCH02720
uc+02730
uUcMo2740
ucK02750
ucHuoz7e0
UCMo2770
ucM02780
UcM02790



COMMON UNIVERSAL CLOCK MODULE

EXEC -~ ETPE RQ3P2

0B78
087A
oB7C
0880

0Bg2
0886
0B8A
0B8E

0892
0Bge6
0898
0BaC
08a0
0BA4
0BAé
0BaA
0BAE
0BB0O
aB8B4
0BBe6
088A
0BBE
0BcO
oBcH4
0BC8
0BCA
0BCE
0BDO
0BDY
0BD8
08DC
0BDE
0BE2
0BE6
0BEA
0BEC
0BEE
0BF2
0BFé
0BFA
0BFE
gco2
0cos
0cos8
ococC
0C10
0C14
0C16
0C18
o0cic

2632
2662
C530 00Ue
203C

€510 17E2
4330 0OD4t
€510 1706
4230 0Cs4

4823 170E
cz232
€830 1776
CBEO 8C22
41FC 1214
0722
D342 1776
41Fg 1222
2621
C520 0006
2087
C&40 0020
R1FQ 1222
0755
49050 1le82
4823 0006
2440
4040 1ED8
9121
4380 0Co02
4040 1ED8
4800 le82
2335
cé4y 00eC
41F0 1222
40F0 le82
0855
2335
ca40 0031
41F0 1222
4840 1EDS
0344 160C
41Fp 1222
4840 1E08
2641
40490 1ED8
C540 0010
4280 OBCE
0855
023E
4823 0008
2451

280
281
282
283
284
285
286
287
288
289
290
291
232
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

324

325
326
327

328

329
330
331
332

TEST 06-133R05M36A13

LOCOK3

AIS
AlS
CLHI
BLS

CLHI
BE
CLHI
BNE

« TO PROCESS

OPTRTN

OPTCHD
OPTCHD1

OPTCHMD2
OPTCMD3

OPTCMDY4

CPTCHMDS

OPTCHMDA

OPTCMD7

OPTCMD71

LH
BNZR
LHI
LHI
BAL
XAR
L8
BAL
AIS
CLHI
BLS
LHI
BAL
XAR
STH
LH
LIS
STH
SLHLS
BNC
STH

R3.2
R6.+2
R346
LOoOK2

R1..RUN
RUNIT
R1+0OPTION
LOOKy

INPUT COMMAKRD

R2.0PTION+&
RrR2

R3.TEST
R14.0PTCHDS8
LINK+CRLF
R2,.R2

R4 ,0PT(R2)
LINK«OQUTCHR
R2.1

R24+6
OPTCHO1
R4.C* °*
LINKOUTCHR
R3+R5
RS«FIRST
R2+6{R3)
R4.0

R4 . TEMP
R2.1
OPTCMD7

R4 TEMP
ROWFIRST
OPTCMOS
R4C*y "
LINKQUTCHR
LINK«FIRST
RS +R5
OPTCMD6
R4sCt1"
LINK«OUTCHR
Ry + TEMP

PAGE

8 091503159 0%3/08/78

TRY NEXT HW

3 BATCHING Hw FOUND ?

RuUk COMMAND 7

OPTIOMN CMD ?
NOy LOOK FURTHER

*OPTION®

R4 + HEXTAB(RY)

LINKOQUTCHR
R4 TEMP
R4+1
RuTEMP
R4el6
OPTCMD3
R5¢R5

R14
R2+8(R3)
R5.1

CHECK FOR SPECIAL ROUTIHE
LINK TO ROUTIWNE
RETURN HERE

RESET COUNTER
TO PRINT TEST

OUTPUT 1 SPACE :
TO PRINY SELECTED TEST NULMBERS

FIRST TEST WORD
START WITH TEST o

OPTION VALUE FOUNN.
IS IT FIRST 7

NO, OUTPUT COMMA
TEST VALUE FROM SFCOND Hk

NO
YES+OUTPUT *1°

RESTORE R4
CONVERT
QUTPUT 0-F
RESTORE

INCREMENT TEST #

DONE 7

SECOND TEST WORD
R5 = 1 FOR SECOND TEST HW

UCM02800
UC#02a10
UCHMG2820
UCM02830
UCM02840
UCM02850
Uci"02860
UCM02870
UCHM02880
UCM02890
UCM02900
UCM02910
UCHM02920
UCM02930
UCHMB2940
UCM02950
UCM02960
UCM02970
UCM02980
UCHG2556
UCM03000
UCM03010
UCM03020
UCHO3030
UCMO3040
UCMO03050
UCM03060
UCM03070
UCHD3080
UCH03030
UCH03100
UCHO3110
UCM03120
UCMO03130
UCMO3140
UCH03150
UCM03160
UCHM03170
UCHM03180
uCM03130
UCM03200
UCAD3210
LCMO3220
UCM03230
UCMO3240
UCMO03250
UCHO3260
UCMO03270
UCM03280
UCM03290
UCMO3300
UCMO03310
UCM03320
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COMMON UNIVERSAL CLOCK MODULE

EXEC ~ ETPE RO3P2

0CiE

0c22
0C26
0C28
ocac
0C2E
0C32
0C36
0C38
0C3A
0C3C
6C40
0Cy4
ocus
0C4A
0C4E
0Cs2
0C54%
0Lsé
0Cs8
0CsC
0C3E
0Ce0
0Cot
0Cs6
0Csh
0CeaC
0CeE
0C72
0C76
ac78
ac7c
0Csgo

CCay
6Cas

ocsc
JCaE
0C3G
0Co4
0C96
uCsas
9C3C
0CsE

0CAD
0Cal4

4300

41Fg
2461
c820
2436
D342
41Fo
2621
2731
2026
€840
41Fp
4852
24904
41FQ
D360
2701
213D
2661
€560
2139
6766
41F0
274D
4330
2643
2035
41F0
41FQ
2626
€520
4280
4300

€510
4330

2740
033C
41E0
274D
023C
48E1
2332
01FE
0000
4061
4300

uBC8

1214
1782

0000
1222

0020
1222
0000

10CA
0A10

0014

123G
OAES
1214
12CE
17De
ocac
0AEA

1776

QCFC

lo6C

oooe

0cag
4006
GAEe

333
334
335
336

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
358
356
357
358
353
360
361
362
363
364
365
366
367
368
369
370
371
372
373

375
376
377
378
379
380
381
382
383
384
385

TEST

A a e e r e r e r e e e e _ -

B

(

06-133R05M356A13

OPTCMD2

PAGE

9 09:50:59 09/08/78

*# TO OUTPUT OTHER OPTION NAMES 3 VALUES

*

OPTCHD8E

OPTCMDY

BAL
LIS
LHI
LIS

OPTCMD10 LB

OPTCMD

OPTCHD

* T9

LOOKS

BAL
AIs
SIs
BPS
LAl
BAL
LH
LIS
BAL
LB
SIS
BNZS
AlS
CLHI
BLS
XAR
11 BAL
SIS

12 BaL

CLdl
BE
PRGCESS

SIS
BZR
BAL
SIs
BNZR
Lk
BZsS
BALR
EQU
STH
B

LINK «CRLF
R6+1
R20PT+12
R3+6
R4.0(R2)
LINK+OUTCHR
R2:1

R3.1
OPTCMD10
R44C* *
LINK+OUTCHR
RS0 (R2)
RO4
LINK«RSHEX
RO.10

RO¢1
oPTCMD12
R6+1

R6+20
OPTCHMD12
R&sRE
LINK+GETCHR
Ri.13
OPTIN

R4.3
OPTCHMD12
LINKsCRLF
LINK+TSTBRK
R2+6
R2.0PTEND2
OPTCHMODS
OPTIN1

R1+TEST
TESTOP

COMMANDS OTHER THAnN

R4413

R12
R14.0PTVAL
R4413
R1l2
R14+8(R1)
LOOKS
R15+R14

*
R6+6{(R1)
OPTIN

SET LINE COUNTER
R2 POINTS TO THE NAME

QUTPUT OPTION NAMF CHAR

6 CHARACTERS QUTPUT 72
NO.LOOP

OUTPUT ONE SPACE
R5 = OPTION VALUE

WRITE OPTION VALUF IN HEX (4 DIGITSR)

CONSOLE = CRT 7

BRANCH: NO.

INCREMENT LINE COUNTER.
PAGE FuLL ?

NO

INITIALIZE LINE COUNT

CR ?

TO ACCEPT NEXT COMMAND
LF ?

IF YES. PRINT NEXT PAGE

EXIT IF *BREAK' PRESSEC.
ALL PRINTING OPTIONS DONE 7
NO.LOOP FOR NEXT ONE

TC ACCEPT NEXT COMMAND

'TEST* OPTION ?

*TEST', *OPTION",

OPT FOLLOWED BY CR ?

YES+ ERROR

GET OPTION VALUE IN Rg
TERMINATED BY CR ?

IF NO. BRANCH

GET OPTION CHECK ROUTINE ADDRESS

LINK OPTION CHECK ROUTINE
RETURN HERE

STORE OPTION VALUE

TO ACCEPTY NEXT COMMAND

UCHO03330
ucMo3340
UCM03350
ucHo03360
ucM03370
ucM03380
ucM03390
uc403400
ucHo3410
UCHMO3420
UCMO3430
UCHO3440
UCMO3450
UCMO3460
uCMo3470
UCK03480
UCH03490
UC#03500
UCH03510
ucH03520
UCHM03530
UCH03540
ucM03550
UCMO03560
ucM03570
ucmMo3s580
UCMG3590
UCH03600
UCM03610
UCM036290
UCH03630
UCHMO3640
UCM03650
UCHO3660
UCMD3670
UCH03680
uc403690
UcM03700
UCMO03710
UCH03720
UCMO03730
uCcM03740
UuCM03750
UC#03760
ucMo3770
ucx0x780
UCK03790
ucmM03800
ucMo3810
ucHM03820
ucM03830
ucuo38s40
ucM03850



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RG3P2

0CA8 €360 FFFE 386
tCaC  033F 3a7
OCAE  030C 388

389
0CBO  C560 0400 399
0CB4  U26F 391
ocae  030C 392

393
0CB8 560 000F 394
0CBC  028F 395
0C3E  030C 396

397

398

399

400

461
OCCO 0000 1EES 402
0CCY 2400 403
gcce  24is Loy
0cce 2420 405
0CCA 0836 406
0ccC  CC32 0000 407
0CDO 4330 O0CF2 408
acos  C430 00OF 409
0CD8  £530 000A 410
ocDc  03ac 411
OCDE 4871 16D2 412
0CE2 2731 413
0CE4 2113 414
0CE6  0AQ7 415
0CES 2203 416
0CEA 2624 417
0CEC 2612 418
GCEE 4300 O0CCA 419
O0CF2 4005 0000 420
OCF6 D100 1EE8 421
OCFA  O030F 422

423

424

425
0CFC 274D 426
OCFE 2138 427
0000 4800 17F0 428
oDo4 4000 177C 429
0008 4800 17F2 430
0Doc 4000 177E 431
0010 4300 OAE6 432

433
0014 4850 17F4 434
0018 2470 435
OD1A 2480 436
001C  “1E0 106C 437
0D20 0556 438

TEST

ZERONE THI
BZR
B8R

ADR CLHI
BLR
BR

CLHI
BLR
BR

A rm e e e _ e _—————————-— cermaw -

06=-133R0S5MI6A13

R&«X'FFFE?
R15
R1i2

R6+X*400*
R15
R12

R6415
R1S
R12

PAGE

09:50:59 09/08/78

IGNORE LS8
OKAY
ERROR RETURN

(R6) = 10 BIT DEVICE ADDRESS
RETURN TO LOOKS

{Re) = INTERRUPT LEVEL HEX DIGIT
RETURN TO LOOKS

* TO CHECK THAT OPTION ENTRY IN Re IS IN DECIMAL OIGITS.
* TO CONVERT DECIMAL ENTRY IN Ré TO HEX VALUE AND
* STORE IT a O{(RS),

x
DECHEX ST4
LIS
LIS
LIS
LDAR
SRAL
BZ
NHI
CLHI
BNLR
LOA
DECLP2 SIS
BMS
AAR
8BS
DECLP3 Als
AIS

DECLP1

DECHEX1 STH

* TEST OPTION

x

TESTOP SIS
BNZS
LH
STH
LH
STH
B

*

TSTOP1 LH
LIS
LIS

TsTO0P2 BAL
CLAR

ROWRSAVE
RO.0
R1.0
R2+0
R3+Re
R3+0(R2)
DECHEX1
R3+15
R3+10
R12
R7,.DECTAB(RL)
R311
DECLP3
ROWR7
QECLP2
R2+4
R14+ADC
DECLP1
RO+ 0(R5)
RO+RSAVE
LINK

PROCESS ROUTINE

R4%+13

TSTOP1
RO.DEFTESTS
ROTEST+6
RO+DEFTESTS+2
ROLZTEST+8
OPTIN

RS +MAXTST
R740

R840
R14+OPTVAL
R5+R6

ACCUMULATOR

TABLE INDEX

SHIFT COUNTER

COPY INPUT VALUE

T3 RETURN

VALID DECIMAL OIGTT 72
IF NGT. ERROR.
1¢10v00.910000

ADD IN CURRENT VALUE

INCREMENT SHIFTER
INCREMENT POINTER

STORE HEX OPTION VALUE

RETURN

'TESTY FOLLOWED BY (CR)Y ?

YESe SET TEST OPTION TO
FIRST TEST WORD

ALL DEFAULT TESTS IN PROGRA#
SECOND TEST WORD

TO ACCEPT NEXT COMMAND

TEST BIT ACCUMULATORS

GET OPTION VALUE IN Ré

uCM03860
UCMo3870
ucm03880
ucmo03890
UCM03900
ucM03910
ucmM03920
ucM03930
UCMO3940
ucm03950
UCM03960
UCM03970
uC403980
UCM03990
UCMo4000
UCMO04010
ucm04020
UCMO4030
uUCKM04040
UCHKO4050
uUCMO4060
uCmouo070
ucMoa080
UCMO4090
UCH408100
UCKM04110
UCcMOo4120

.UCMO4130

UCK0o4140
UCMo4150
ucmoy160
UCMO4170
uCmMo4180
UCMo419¢
ucMo&200
ucM04210
Ucmo4220
uCMG4230
UCMO4240
ucMo4250
ucmMou260
uCMo4270
ucM04280
ucM04290
ucx04300
ucMo4310
ucmoy 320
UcM04330
Ucmou3yo
ucmMo4350
UCHMO4360
UCMO43T0
UcmMo4 380



COMMON UNIVERSAL CLOCK FMODULE

EXEC - ETPE RO3P2

0D22 028C 439
0024 C560 0010 440
0028 2385 441
GD2A 41E0 10A2 442
002E 0673 443
0D30 2306 yyy
aD32 CBe0 0010 445
0D36 41E0 1o0A2 446
003A 0683 447
0D3C 274D 448
0D3E 4230 0ODiC 443
0042 4070 177¢C 450
0046 4080 177E 451
0D4A 4300 UVAE6 452
453

454

0000 OD4E 4355

0D4E 41F0 1214 456
0052 4800 0A10 457
0Dsé 4000 1lEDé 458
0D54 41F0 1214 459
0DS5E 41F0 1E7E 460
0000 Ove2 461

0062 O7FF 462
0De4 40F0 16Cé6 463
0068 240F 464
0D6A 4810 177E 465
0D6E 9011 466
0D78 2188 4«67
0572 2701 4568
0074 2213 469
0D76 _240F 470
0D78 4810 177C 471
oD7C 9011 472
0G7E 2186 473
opao 2701 474
[110f: ¥4 2213 475
0D&aY 030C 476
0D8ss CA00 0010 477
0D8A 4000 1eC2 478
479

480

481

0DBE 0700 kse
0Dg0 4000 1e3E 483
0D94% 4000 1eCB 484
0D039& 4000 1sCA 485
0DgC 4000 1lelhy 486
00AQ ca10 303¢ 487
oDAY 4010 lefF2 488
00DA8 4010 16FC 489
00AC 4010 16FE 490
0D30 41F0 13CC 491

TE

T

T

R

I

K

K

F

*
*
*

-~

ST 06=-133R05M96A13

STOP3

STOP4

BLR
CLHI
BNLS
BAL
OAR
BS
SHI
BAL

SIS

R12

R6:16
TSTOP3
R14 UNARY
R7+R3
TSTOP4
R6¢16

R14 UNARY
R8+R3

R4 413
TSTOP2
R7+TEST+56
RB+TEST+8
OPTIN

UNIT

NITRET

EEP1

EEP2

ouNDl

RESET

EQu

STH
BAL
BAL
EQu
XAR
STH
LIS
LH
SRLS
BCs
SIS
BNMS
LIS
LH
SRLS
BECS
sis
BNMS
BR
AHI
STH

TEST

XAR
STH
STH
STH
STH
LHI
STH
STH
STH
BAL

LINK«CRLF
RO+I0

RO+ IOSAVE
LINK.CRLF
LINK+INIT
*

R15.R15
R15+WASDUL
R0O,+15
R1.TEST+8
R1le1
FOUND1
ROs1
KEEP1
RO+15
R1.TEST+6
R1l+1
FOUND1+4
RQ+1
KEEP2

R12

RO+16

RO SELTST

PARAMETERS

ROWRO

RO, ISITERR
RO,TOTAL
ROTOTERR
RO+WASDU
R1.C*00°*
R1,MTESTNO
R1+ETESTNO
R1+.ERRNO

(

PAGE

LINKLCORE

091503859 09/08/78

ERROR: INVALID TEST WNUMBER
R6 < 16 ?
NO

GET UNARY OPERAND IN R3
SET CURRENT BIT

R6 = 0-F

SET CURRENT BIT
TERMINATED BY CR 2

STORE VALID SELECTED TESTS

TO ACCEPT NEXT COMMAND

RESTORE USER*S 1/0 CHOICE

LINK USER INITIALIZATION ROUTINE
RETURN HERE

YO FIND HIGHEST SFLECTED TEST NoO.
CHECK SECOND TEST HW

TRY NEXT OIGIT
INITIALIZE AGAIN
CHECK FIRST TEST HW
RO = F=-0 = TEST #

L0oP

TEST HOT SELECTED

AQJUST TEST # FOR SECOND HMW
HIGHEST SELECTED TEST HUMBER

RESET
RESET
RESET
RESET

ERROR FLAG
TOTAL
TOTERR
WASDU

RESET THESE FLAGS TO cro0*

SET UP LOW CORE

UCM04390
UCcMOo4400
uCMO4410
UCHO4420
UcMo04430
uCMOo4440
uUCMOo4450
UCHO4460
ucM04470
UcCM04480
UCH04490
UCH04500
UC#H04510
UCM04520
UCH04530
UCMO4540
UCHO04550
UCHOu560
ucmous570
UCHO4580
UCMO4590
UCMO4600
UCMO4610

» UCK04620

UCMO04630
UCKO4640
UCH 04650
UCHO8660
UCMB46780
UCMO4680
UCM04690
UcHO4700
UCHM04710
UcMO04720
UcMo4730
UCHO4740
UCM04750
JCKOuT760
JCuo4770
JcK04780
UCHO4790
UCMO4800
UCMO4810
uCMG4820
ucMO4830
ucHMoy840
ucr 04850
ucH04860
uUCH#04870
UCHMD4880
UCMO04890
ucHO04300
UCMO4910



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3F2

0084
0036
0DBA

d0BE
onc2
00CH
00Ce
GbcA
oDCcE
GCDO
sl

aDo6
anoe
[H]s]e]
000E
0DED
0DE2
0DE6
ODES
0OEA
00EE
00F0
0DF4
0OF8
0DFC
0EGD
0EO4
0ED8
0£0C
OEQE
0E12
0E16
0E1A
0ELC
0E20
O0E22
0E26

0£28
0g2C
0E2E
0E32
0E34%

0700
4600
4000

4820
2408
g10C
ccoe
€520
2185
4400
2137
2304
4400
2133
2621
220F
4020
0812
2621
4020
2402
céa¢
41F0
4820
4020
41F0
C850
41F0
0700
4060
4000
4810
9501
4820
9121
4812
0301

0000
4810
9501
4800
2601
4000

1leCC
1600

1609
00300
go10

177€

177¢C

le6CC

1600

16F2
1130
16F2
16FC
120E
16EC
1190

16C0
leCt
0A24
leCC

17Fe

0E28
OA24

1ls6CE

1eCE

492
493
594
495
436
497
498
499
500
501
502
503
504
505
S0e
507
508
509
510
511
512
513
Siy
515
516
517
518
519
520
521
522
523
524
523
526
527
528
529

531
532
533
534
535
536
537
538
539
540
S41
542
543
544

TE

*
x
*
K

*
*
*
K
K

K

K

K

K

*
*
T

ST 06-133R05M96A13

PAGE

START SELECTION FROM TEST 2

EEPZ XAR
STH
STH

T3 FIND THE

EEP4 LH
EEP41 LIS
SLHLS
SRl
CLHI
BLS
NH
BNZS
88
EEPL2 NH
BNZS
EEP43 AlIS
BS
EEPS STH
LDAR
Als
STH
LIS
LHI
BAL
LH
STH
BAL
LHI
BaL
XAR
STH
STH
EEPA LH
EPSR
LH
SLLS
LDA

RO+«RO
RO+BTESTNO
ROWNEXTST

NEXT SELECTED TEST.

R2 4HEXTST
RO«8

RO.12
RO«0(R2)
R2+X*10°*
KEEPY2
ROTEST+8
KEEPS
<EEP43
ROTEST+6
KEEPS

R24+1
KEEPYH1
R2.BTESTNO
R1.R2

R2+1

R2 +«NEXTST
ROs2
R2+MTESTNO
LINK,HEXASC
R2«MTESTNO
R2ETESTNO
LINK.TSTBRK
RS+TSTMSG
LINKPRINT
ROWRO

RO «NOERR
RO +COUNT
R1.PSW2
RO.R1
R2.BTESTNO
R2.LADC
R1+TESTS(R2}
R1

TEST MODULE

STEND EQU
LH
EPSR
LH
AIS
STH

END ROUTINE

*
R1.PSd2
ROsR1
RO+COUNT
RO+1
RO +COUNT

12

09:50:5% 09/08/78

RESET BINARY TEST NUMBER
RESET NEXT TEST &

GET NEXT TEST #

= X*8000°*

= NEXT TEST BIT
NEXT TEST < 16

LOOK AT TEST HW 2

LOOK AT TEST HwW 1

LOOP FOR NEXT TEST #

CURRENT TEST &
R1 = TEST # IN BINARY

SEY DIGITS TO PRINT = 2
R2 = A(MTESTNO)
STORE TEST # IN ASCII & MTESTNO

STORE TEST & IN ASCII & ETESTWNO
TEST BREAK

PRINT *TEST NN°®
RESET ERROR FLAG
RESET COUNT
DISABLE INTERRUPTS

R2 = TEST &

GO TO TEST MOOULE

DISABLE INT a PROCESSOR LEVEL

INCREMENT COUNT

uCmMo4920
ucmous3e
UCH#0494C
UCM04950
UCHO04960
UCMO04970
UCHMOo4s80
ucmo4990
ucMG5000
ucMo5010
ucM05020
ucuQa5030
UCM05040
UCHM05050
UCMO0S060
ucM0s070
uUcmos5080
UCKG5090
UCH05100
UCMG5110

-UCM05120

UCMO5130
UCMO05140
YCM05150
uCM0S5160
ucMos170
uCm051860
ucmos190
UCmM05200
UCM05210
uc#405220
ucmMos230
UCM05240
UCM05250
ucMos260
UCmM05270
ucM05280
UCM05230
UcM05300
ucM05310
ucr0s320
UcM05330
UCM05340
uCMos5350
ucM05360
UcM05370
Uycrmos5380
ucM05320
UCH05400
ucM054190
ucmMos420
ucMo5430
UCMOS440




(

COMMON UNIVERSAL CLOCK MODULE TEST

EXEC - ETPE RO3P2

0£38
0E3C
OE3E
0E42
0E46
0E4A
0E4C
0E50
0ESsY
0Es8
0E5C

0E&0
OEek
0EsB
OEeC
0E70
OE74
0E78
0E7C
0E8D
0E8Y
0E88
oEsC

0ESD
0Egu
oE98
0E9A
0E9E
OEAD
OEAL
CEAB
0EAA
0EAC
OEAE
0EBO
0EB4
0EBS
0EBA
0EBE
oECc2
0ECS

0ECA
OECE
0EDO

4500
2385
41F0
4300
4800
2135
€850
41F0
4810
4510
4280

0000
4200
41FQ
4230
4819
4230
41FQ
4310
4230
41F0
c8so0
&1F@
%300

4010
4810
2611
4010
2421
DE20
4800
9400
9820
401
2T
DE2)
€510
2389
4800
4500
4230
4300

Ccs10
9114
9521

1788

12DE
0EYs
1eC0

1712
1190
1eCC
1ec2
0DBE

OE60
0000
1344
0ES0
16Ce
CEDS
12DE
1794
0084
1370
1764
1190
OAE6

16Cy
16Cs8

leC8

169¢
16CA

1694
7FFF

1eCC
1eC2
0DBE
0DBY4

080F

545
546
547
548
S49
550

594

597

(

PAGE
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06-133R0SM96A13
CLH RO.LOOP+6
BNLS KEEP7
BAL LINK+TSTBRK
B KEEPS
KEEP?7 LH RO +NOERR
BNZS KEEP71
LHI R5+NOERMSG
BAL LINKsPRINT
KEEP71 LH R1.BTESTNO
CLH R1.SELTST
BL KEEPS
*
* ALL THE SELECTED TESTS
*
ABORT EQU x
NOP
BAL LINK.TSTDU
BNZ KEEP9
LH R1+wWASGUL
BNZ KEEP1G
BAL LINK+TSTBRK
LH R1.CONTIN+6
8NZ KEEP3
BAL LINK,.SETKB
LHI R5+EQ0TKS6
BAL LINKPRINT
B OPTIN
Ammmememamcare————— cccecmcr e ————

'09:50:59 09/08/78

IF COUNT > LOOP,
GO TO NEXT TEST MODULE
IF BREAK GO TO OPTIN

OTHERWISE, REPEAT SAME TEST

LOOK 3 ERROR FLAG

PRINT "NO ERROR"
GET TEST #

IS THE LAST SELECTED TEST DONE ?

NO., G0 SELECT NEXT TEST

ARE NOW RUN

COME HERE TO ABORT TEST SEQUENCE.

RETURN WITH R1 = DU BIT
IF DU. DISPLAY TOTAL

WAS IT EVER ?

YESs PRINT TOTAL. TOTERR

IF CONTIN = 1,
GO 7O TEST O
K3 DEVICE = LIST nEVICE

*END OF TEST®

* KROUTINE INCREMENTS.DISPLAYS & CHECKS *TOTAL!

*
KEEPS STH
LH

KEEP91 LIs

HALT9 LHI
SLHLS
EPSR

R1+WASDU
R1,TOTAL
Ri.1
R1+TOTAL
R241
R2+INCR
RO.TOTERR
RO+RO
R2+R0O
RO«R1
R2+RO

R2 +NORM
R1«X*7FFF*
HALTS
RO+BTESTNO
RO«SELTST
KEEPY4
KEEP3

R1+X*80F"
Rlel
R2+R1

SET *WASODU' FLAG
INCRERENT TOTAL

DISPLAY: INCREMENTAL MODE

DISPLAY TOTERR

FORMAT FOR DISPLAY
OISPLAY TOTAL

OISPLAY: NORMAL MODE
TOTAL < MAX RETAINABLE 7

RO = CURRENT TEST #
IS IT LAST TEST ?
MO0y GO TO NEXT TEST
GO TO TEST 0

{R1) = X'a0F0?
HALT PROCESSOR

UCMO5450
UCMOS460
UCMO5470
UCH¥05480
ucM0s490
UCMO0S500
UCH05510
ucM05520
UCM05530
ucMo5540
UCMOSSS0
UCH05560
UCMO5570
UCMO05580
ucMos590
UCM05600
UCM05610
UCM05620
UcMoS630
UCM05640
UCH05650
UCH05660
UCH05670
UCH05680
UCM05690
ucM05700
UCcM05710
UCHD5720
ucKos730
ucC#H05740
UCMOS5750
UCMO05760
UCKO05770
UcCM05780
ucMos5790
ucH05800
UCcCM05810
UCM058290
ucMos8390
ucM05840
UCH05850
UCM05860
ucM05870
UCM05880
UCM05890
ucM0s300
UCH05910
ucHM05920
uCM05930
UCMO05940
UCMO05950
UCHK05960
UCH05970



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

QED2
OEne
0EDS
OEDA
0EDE
OEE2
OEE®E
0EEA
QEEE
0EFO
QEFY4
0EF8
GEFA
QEFE
0F o2
OF 04
QF 06
0FQ8
gFoC
0F10

OF14
0F18
OF1C
0F2G
0F22
oF2e
0F2A
0F2C
0F30
0F32
0F 36
QF 3A
OF3E
oFu2
OF 46
OF4A
OF4E
0F52
0F56
GF5A
OFSE
0Fs2
0F66
OFeA
OF et
0F72
aF7e
- GF7A

41F0
2036
0700
4000
41FQ
ca50
4050
41F0
2404
4850
41F0
2434
ceuo
41F2
2731
2023
2404
4850
41FQ
4300

Ddoo
4129
41E0
0700
4000
4820
9502
D100
030F
0000
4120
41EQ
%1EQC
4300
D0co
4120
$1E0
41E0Q
4300
D000
4120
41EO
41E0
4300
pogao
40F0
4120
41E0

1344

16Cy
1214
1702
168E
1190

leca
10CA

0020
1222

16CA
ioca
0AEE

1Fas
QFSE
0FDO

16BE
0A22

1FAs

1FA8
0FSE
0FDO
0FDA
0F20
1FA8
0F9E
OFDC
UFF2
0F26
1FA8
OF 9t
0FDO
100A
0F20
1FA8
168E
0FSt
0FDO

598
599
600
601
602
603
604
605
606
607
608
&09
610
611
612
613
el4
615
616
e17
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
64y
645
B46
647
648
649
650

TEST 06-133R05M96A13

*  wWHEN EXE/RUN

*

KEEP10

KEEP101

BaAL
BNZS
XAR
STH
BAL
LHI
STH
BAL
LIS
LH
BAL
LIS
LHI
BAL
SIS
8PS
LIS
LH
BAL
8

IS PRESSED.

LINK«TSTDU
AALT9
ROWRO
RO+WASDU
LINKCRLF
R5,TOTMSG
R5.ISITERR
LINK+PRINT
RO 4
R5.TOTAL
LINK+RSHEX
R3e4

Ré4.+CY *
LINKsOUTCHR
R3.1
KEEP101
ROv4
R5.TOTERR
LINKsRSHEX
OPTIN

PAGE

14 09:50:59 09/08/78

PRINT TOTAL & TOTERR

SEE IF LIST GEV IS ON
NOe« HALT

RESET FLAG

PRINT °*TOTAL TOTERR®
TO PRINT 4 HEX DIGITS

PRINT TOTAL IN HEX

SPaCE
QUTPUT IT

% TIMES
T PRINT 4 HEX DIGITS

PRINT TOTERR IN HEX
GO TO BEGINNING

* ERRKKEKFEERERERRRE R RN B AR EX AR RE K
* ERROR ROUTINES

*
ERR

ERRCOM2

ERRD

ERRS

ERRDS

ERRL

STM
BAL
BAL
XAR
STH
LH
EPSR
LM
BR
STH
BAL
BAL
BAL
B
STM
BAL
BAL
BAL
B
STM
BAL
BAL
BAL
8
STM
STH
BAL
BAL

RO+ERRSAVE
R2,ERRCON
RET.ERR1
RORO
RO«ISITERR
R2+.PSH
RO«R2
RO+ERRSAVE
LINK
RO+ERRSAVE
R2.ERRCOM
RETJ+ERR1
RET+ERRD1
ERRCOM2
RO+ERRSAVE
R2+ERRCOM
RET+ERR1
RET.ERRS1
ERRCOM2

RO +ERRSAVE
R2,ERRCOM
RET.ERR1
RET+ERRDS1
ERRCOMZ2
ROJERRSAVE
R15.0L0C
R2ERRCOM
RET,ERR1

{OVERRIDE NOMSG OPTION)

STORE REGISTERS
RETURN IF LIST DEvICE IS
PRINT *tERROR TTNN!

RESET ERROR FLAG

RESTORE REGISTERS

RETURN TQ TEST

STORE REGISTERS

RETURN IF LIST DEVICE IS
PRINT 'ERROR TTnN®

PRINT *DEV DOD*

STORE REGISTERS

RETURN IF LIST DEvVICE IS
PRINT 'ERROR TTNN®

PRINT *STA SS*

STORE REGISTERS

RETURN IF LIST DEVICE IS
PRINT 'YERROR TTANY

PRINT *DEV DDO STA SSt

STORE REGISTERS

STORE ERROR LOC TO PRINT
RETURN IF LIST DEVICE IS
PRINT 'ERROR TTNN!

ON

oN

ON

ON

ON

ucK05980
UcMos990
UCA06000
UCM06010
ucmo0e020
UcmM0&030
UCMO06040
UCMO06050
UCM06060
UcCM06070
UCM06080
UcM06090
UCH06100
UCMO06110
UCM06120
UCMBE130
UCMO6140
UCH06150
UCMO6160
UCMG&170
ucM06180
UCN06190
UCM06200
UC#06210
UcM06220
Ucm06230
UCN06230
UCM0&250
UCH06260
UCA06270
ucMo6280
UCHG6290
UCm0e300
ucCM06310
Ucmos320
UCH06330
UCMO6340
UCM06350
UCM06360
UCM06370
UCMG6380
UCM06390
ucM06400
UCMOE410
ucHM06420
UCMO6430
UcCMoe440
UCM06450
UCMD6460
UcM06470
UCMO06480
UCM06490
UCHO06500



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

OF 7€
0F82
OF 86
0F8A
0FBE
0F92
O0F g6
0F9A

0FD0
OF D%

0FD&

OFDA
0FDC
OFED
OFE4
OFES8
OFEC
OFFO

0FF2
OFF4
JOFF8
0FFC

41E0
4300
Dooo
4120
41E0
41ED
41E9
4300

4020
4810
9581
41F9
2137
4020
4020
4300
0000

4810
2611
4010
€510
428¢
4300

850
41F 0

030E

2403
4810
€829
41FQ
€850
41FQ
030€

2432
D310
ceagp
41Fg

1030
0F20
1FA8
0F9E
0FDG
100A
1048
0F20

0FB8
0A24

1344

16BE
16C0
OFB6
0FB8

16CA

16CA
7FFF
0ESE
0ECA

16F6
1190

1690
1730
113¢

172c”

1190

1692
1728
11360

651

685

690
691
692
633
694
695
696
697
698
699
700
701
702
703

| (

TEST 06-133R05M96A13 PAGE

BAL RET«ERRL1
B ERRCOM2

ERRALL STM RO+ERRSAVE
BAL R2+ERRCOM
BAL RET+ERR1
BAL RET,.ERRDS1
BAL RETSERRPL1
8 ERRCOM2

x

* COMMON ERROR ROUTINE

*

ERRCOM STH R2+COMRET
LH R1+PSu2
EPSR  RO.R1

BAL LINK,TSTDU
BNZS ERRCOM1
STH R2+ISITERR
STH R2+NOERR
B *

COMRET EQU *-2

*
ERRCOM1 LH R1+TGTERR
AIS  R1,1
STH  R1.TOTERR
CLHI R1.X'7FFF?
BL KEEP91
B HALTS
B - e T - -
* MESSAGE PRINT ROUTINES
*x
* TO PRINT 'ERROR TTNN?
*
ERR1 LHI  R5.ERRMSG
BAL  LINK.PRINT
*
8R RET
*
* To PRINT *DEV DDD*

*

ERRD1 LIS R0O+3
LH R1.ERRDEV
LtHl R2.ASCIDEV2
8AL LINK+HEXASC
iHl RS+DEVMSGE2
BAL LINK«PRINT
BR RET

*

* T PRINT *STA SS°*

*

ERRS1 LIS RO«2
LB R1+ERRSTA
LHI R2,ASCISTA
BAL LINK HEXASC

15 09:50:59 09/08/78

PRINT °*LOC LLLL?

STORE REGISTERS

RETURN IF LIST DEVICE IS ON
PRINT TERROR TTaN®

PRINT *DEV DDD STA SS*
PRINT 'PSW PPPP LOC LLLL?

DISABLE INT. @ PROCESSOR LEVEL
GET LIST DEVICE Du BIT IN R1
BRANCH IF OFF-LINE

SET ERROR FLAG

GO« PRINT ERROR MESSAGE

LIST DEVICE IS OFF

INCREMENT TOTERR
TOTERR < MAX RETATNABLE ?

NO. ABORT CURRENT TEST & G60TO NEXT

YES, HALT PROCESSOR

(D0 NOT OVERRIDE NOMSG OPTION)

PRINT *ERROR TTHN?
TT = TEST #+ NN = ERROR #
RETURN

SET UP DIGITS = 3
R1 = ERROR DEV # IN BINARY

CONVERT IT YO ASCII

PRINT *DEV DD
RETURMN

SET UP DIGITS = 2
R1 = ERROR STATUS

CONVERT IT TO ASCII

UCMO06510
uc406520
ucM0g530
UCH06540
UcMo6550
UCM06560
UCM06570
UcMo6580
UCMoEe590
UCM06600
uc4o06610
ucMoe620
UCMoes30
UcMOo6640
UCM06650
UCMie660
UCH06670
UCM06680
UCM06690
uUcMo06700
UCMOKT1O
UcHo6T20
UCM06730
UCMDe740
UCHM06750
UcMo6760
UcmMoe770
UcM0s780
uUcM06790
UcHM06800
UcM0e810
ucM06820
ucH06830
UCM068%0
uUCMDE8S0
UCM06860
uCM06870
ucn06880
UCH06890
ucM06900
UCM06910
UCH06920
UcMo6930
UCM06940
UCH06950
uUCH06960
UCMB6970
ucM0e980
UCM06990
UcM07000
ucMoTo10
UCMo7020
UCMO07030
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COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

1000
1G04
1008

100A
100C
1010
1014
1018
101A
1J1E
1022
1026
1024
102€

1030
1032
10386
133A
103E
1042
1046

1048
104A
104E
1052
1056
105A
105E
1062
1066
106A

10s6C
106E
1072
1074
1078
1074
107C
107E

‘1080

1082

€850
41FQ
030€

2403
48190
c820
41F0
2402
03190
cs20
41FQ
C850
41Fo0
030e

2404
4810
cazo
41FQ
C8590
4iFQ
030E

2404
4810
c8249
41FQ
4810
csz20
41F0
c850
41F0
030E

0766
&1F0
24FF
D&4F
2334
27F1
2214
030C
9164
0e6F

1724
li9¢C

1690
1720
1139

1692
1728
1130
171C
1130

168E
1744
1130
1740
11390

1668A
173a
1130
le8t
1744
1130
1736
1190

1290

160C

704
705
706
707
708
799
710
711
712
713
71y
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
T43
Th4
745
746
Tu7?
748
749
750
751
752
753
754
755
756

TEST 06-133R05M96A13

*

LHI R5.STAMSG
BAL LINKJPRINT
BR RET

* TO PRINT *DEV DDD STA sSS°*

*
ERRDS1

*

LIs RO.3

LH R1+ERRDEV
LHI R2+ASCIDEV
BAL LIKKHEXASC
LIS RQ.2

LB R1.ERRSTA
LHI R24ASCISTA
BAL LINK+HEXASC
LHI R5.DEVMSG
BAL LINK«PRINT
BR RET

* TO PRINT *LOC LLLL®

*
ERRL1

*

* TO PRINT

*
ERRPL1

I TITIT IS ST L2222 LS L2 L2 TR 22T T
* TO OBTAIN OPTION VALUE IN Re

*
OPTVAL

OPTVALQ
OPTVALL

OPTVAL2

LIS ROW4

LH R1l.0LOC

LHI R2+ASCILOC
BAL LINK+HEXASC
LHI R5.LOCHASG
BAL LINK PRINT
BR RET

LIS RO« 4

LH R1.0PSW

LHI R2,ASCIPSH
BAL LINK«HEXASC
LH R1.0LOC

LRI R2+ASCILOC
BAL LINKsHEXASC
LHI RS «PSWMSG
BAL LINK«PRINT
BR RET

XAR R6R6

BAL R154+GETCHR
LIS R15+15

cLs R4 4HEXTAB(R15)
BES OPTVAL2

SIS R154+1
BNMS OPTVAL1
BR R12
SLLS R6.4

QAR R64R15

PAGE 16

*PSW PPPP  LOC LLLL®

09350359 09/08/78

PRINT *STA Ss°¢
RETURN

SET UP DIGITS = 3
R1 = ERROR DEV &

CONVERT 1T TO ASCII
SET uUP DIGITS = 2
R1 = ERROR STATUS
CONVERT IT TO ASCII

PRINT *DEV DD STA SS*
RETURN

SET UP DIGITS = 4
Ri=z OLD LOC

CONVERT IT TO ASCII

PRINT *LOC LLLL?®
RETURN

SET UP DIGITS = 4
R1 = oLD PSW

CONVERT IT TO ASCII
R1=z OLD LOC

CONVERT IT TO ASCII

PRINT *PSW PPPP LOC LLLL?®

RETURN

(16 BITS, TARGT 15)

INITIALIZE ACCUMULATOR

GET A CHAR IN R4

SCAN TABLE
MATCH

ERROR: VALUE NOT IN TABLE,

SHIFT LEFT 4
OR IN CURRENT DIGIT

ucM07040
uCcm07050
ycM07060
UCM0T070
uCmM07080
UCMO7090
ucMo7100
ucmG7110
ucMo7120
UCMO07130
UCMO7140
UcmoT150
uUcM07160
ucMOo7170
uUCM07180
uUcCHe7190
UcmMo07200
ucKo7210
ucmKoT220
UcMG7230
UCHOT240
uCM07250
UCMO07260
UCMO0T270
ucmev28¢e
UCH07290
UCHOT300
UcmoT7310
UcKo7320
UcK07330
UCK07340
uUcCHo7T350
UCMO07360
UCM07370
ucMo73480
UYCM07390
ucMo7400
UcM0o7410
ucMo7420
ucMoT430
UCMO07440
UCMO7450
UC“07460
UcMOo7470
UCMO7480
UCMOT490
ucMo7500
UCMO07510
UCM07520
UCM07530
UCMOT540
UcKo7550
UcCM07560



(

COMMON UNIVERS&£ CLOCK MOOULE

EXEC = ETPE RO3P2

108%
1088
108C
108E
1030
1332
1036
1098
109C
10A0

10A2
104a4
i0a8
10AA
10AC
104E

1380
1084
1086
1988
108C
10co
10¢c2
1acH
10cs

10CA
10CE
10090
10D2
1006
1608
100A
103E
10€2
10E6
10EA
10EC
10EE
10F2

41F0
C540
2133

1290
005F

9064

22056
Cc540
033E
c540
4230
030E

243]
CS60
033E
0A33
2661
2205

000D
2419
2421
4830
C1l1i0
2701
2037
0100
030F

0000
0820
2721
4210
9122
0845
CCy2
C440
D344
41FQ
2724
2214
Dige
030F

0000

gg2c
1072

000F

1EES

0ALE
108C

1EES8

1EES

10EE

0000
000F
160C
1222

1EE8

757
758
759
760
761
To2
763
764
765
7686
767
768
769
770
771
772
773
74
775
776
777
778
779
780
781
782
783
T84
78%
766
787
788
789
720
791
792
793
794
795
796
797
798
799
800
801
ag2
803
s04
805
806
507
808
809

TEST 06-133R05496A13 PAGE 17 09:50:59

(

09/08/78

OPTVAL3 BAL R15+6GETCHR GET NEXT CHAR
CLHI R4.X*SF* IS IT LEFT ARROW ?
BNES OPTVALY
SRLS Ré6.4 THROW AWAY LAST HEX ENTRY
BS OPTVAL3
OPTVALY  CLHI  H4.13 EXIT IF CR
BER R1%
CLHI R4.X*2C* OR COMMA
BNE OPTVALO LOOP TO PROCESS
BR R1Y4 RETURN
e cmcrcr et e r S e s e e c e r e — .-
* TO CONVERT (R&) FROM BINARY TO UNARY PATTERN. IN R3
*
UNARY LIS R3+1 INITIALIZE
UNARY1 CLHI R6,15 DONE 7
BER R14 RETURN
AAR R34R3 d40. SHIFT R3.
AIS R6s1 INCREMENT COUNTER
88 UNARY1

Frmmc—caa crccacccenccccc e e

# TO PROVIDE # OF MILLISECONDS DELAY SPECIFIED BY Ra

x

TIMER STM  ROJRSAVE SAVE REGISTERS
LIS R1,0
LIS  R241
LH R3,TIME R3 = TIME CONSTANT FOR 1 MS DELAY
BXLE R1.%
SIS  ROs1 :
BNZS TIMER+4 LOOP TILL SPECIFIED DELAY
LM ROWRSAVE v RESTORE REGISTERS
TIMXT 8R LINK RETURN
K - —————- - -
* RSHEX PRINTS CONTENTS OF R5 IN HEX
* PRINTS UPTO 4 DIGITS (8 DIGITS. TARGT 32)
x
RSHEX STH  RO.RSAVE STORE REGISTERS
LDAR R24R0 R2 = # OF DIGITS TO BE PRINTED
SIS R2.1
BM R5XB
SLLS R2e2 R2 = 4(DIGITS-1)
R5X LDAR R4+RS
SRAL R4,0(R2)
NHI  R4415 R4 = HEX OIGIT
LB R4 +HEXTABIRY)
RSXA BAL  R15.0UTCHR
SIS  R2.:4
BNAS  RSX LOCP TILL ALL DIGTITS
RSXE LM RO+RSAVE RESTORE REGISTERS
BR LINK RETURN

e emcrcr e e cac e e e, e .-~

* R5BIN PRINTS CONTENTS OF R5 IN BINARY
* PRINTS UPTO 16 DIGITS

*

UCMOT7ST7O
UCMO7580
UCMO07590
UCMB7600
UCM0T7610
ucM07620
UCH07630
UCKO7640
UCMO7650
UCMO07660
uUCHO07670
UCHO7680
UCHO7690
ucMOT700
UCHO7710
UCMOT720
UCMO7730
UCMO7740
UCHOT750
UCMO7760
UCMO7770
ucCMo7780
UCHO7790
UCM07800
UCM07810
UCMG7820
UCmO7830
UCHO7840
Uck07850
UCMO7860
ucMg7870
UCHO7880
UCH07890
UCH07300
UC%07910
UCH07920
UCHO7930
UCMO7940
UCM07950
UCKOT 960
UCKOTITO
UCH07980
UCc#07990
UCHO0B000
UCMO08010
UCM08020
UCHGC8030
UCMO08040
UCM0B050
uCM08060
UCMOBOTO
UCM0B080
UCM08090



COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE

EXEC - ETPE RO3P2

10F4
10F8
10FA
10FE
1100
1102
1136
1104
113C
110E
1110
1114
1116
1118
111C
111e
1122
1124
1128
112C

1130
1134
1136
1138
113A
113C
1140
1144
1148
114C
114E
1150
1152
1156

1158
115C
115€
1160
1162
11g4
1168
116A
116C
116E
1170
1174

0ooo
0830
caic
0813
211C
CCS1
caug
9151
2332
2641
41F0
2731
2124
0100
030F
C339
2135
Céu4o
41F0
4308

Do0o
0830
9132
2734
ca41l
CC43
c440
0344
D242
2621
2734
2218
D100
030F

0ooo
0830
9131
2732
0744
4853
0515
2188
0815
2641
€540
2086

1EE8

0019%

0000
0030

1222

1EE8
0003

0020
1222
110e

1EE8

0000
000F
l6DC
0000

1EE8

1EES8

1602

000A

810
811
812
813
a14
815
816
817
818
819
820

821 -

822
6§23
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
843
850
851
852
&53
854
855
856
857
858
859
860
861
862

n

RS81Ix ST™ RO «RSAVE
LDAR R3+R0
LHI Rl+16
SAR R1R3

BMS RSR2

SLHL  R5«0(R1)
RSB LHI R44C*0"

SLHLS RS,.1

BNCS RS5B1

AIS R4 o1
R5B1 Bat LINK+QUTCHR

SIS R3.1

BPS R9B3
K582 LA RO «RSAVE

BR LINK
RSB3 THI R3+3

BNZS R5B4

LHI Ri,Cv ¢
BAL R15«0UTCHR
R584 8 RSE

A m e msccece e e remctann-~--

18
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STORE REGISTERS
R3 = # OF DIGIYS TO BE PRINTED

EXIT
RS = DATA TO BE PRINTED

IF CARRY.« PRINT 1
R3 = # OF REMAINING DIGITS

RESTORE REGISTERS
RETURN

448 OR 12 DIGITS LEFT 7
NO

YESs QUTPUT ONE SPACE

LOOP FOR NEXT ODIGIT

* TO CONVERT HEXADECIMAL DATA IN R1 7O ASCII CHAR 2 STORF @ G(R2)

x
HEXASC STH

RO +RSAVE
LOAR R34RO
SLLS R3.2
sSis R3+4

HEXASC1 LDAR R4.+R1
SRAL R4,.0(R3)
HHI R4,15
L8 R4 +HEXTAB(RY)
sT8 R4,0(R2}
AlS R2,1
Sis R34+4
BNMS HEXASC1
[y} ROWRSAVE
BR LINK

STORE REGISTERS

R3 = DIGITS

R3 = 4(DIGITS)=4

R4 = HEX DATA

R4 = HEX DIGIT TO BE CONVERTED

STORE ASCII CHAR

LOOP TILL ALL DISITS
RESTORE REGISTERS
RETURN

* TO CONVERT BINARY DATA IN R1 INTO DECIMAL DIGITS
* AND STORE THEM IN ASCII @ O(R2)

*

DECASC STH RO«RSAVE
LDAR R34RO
StLS R3.LADC
SIS R3+«ADC

$DEC1 XAR Ru4 +RY

LDA R5+DECTAB(R3)
sDEC2 CLAR R14R5

BLS $DEC3

SAR R1+R5

AIS R4+l

CLHI Ru4.10

8LS $DEC2

COPY DIGIT COUNT
SESTABLISH DECTAB INDEX.

CLEAR MODULUS COUNTER

LOAD LARGEST REQ. POWER OF 10.
EXCEEDS TEST VALUF ?

BRANCH IF YES,

DECREMENT TEST VALUE

INCREMENT MODULUS COUNTER
VALID DECIMAL DIGIT 7

BRANCH IF YES: ELSE

UCH03100
UCcHea110
UCHO8120
UCHO08130
UCK08140
UCM08150
UCMOB160
UCM08170
UCHO8180
UCH08190
UCH08200
UCM08210
ucHM08220
ucm08230
UCHOB240
ucH08250
UCMOB260
ucMcse270
UCH08280
UCM08290
UCH08300
UCHO8310
UCHOB320
UCHO8330
UCHO8340
UCHO83S0
UCHO8360
ucMO8370
UCH08380
UCM08390
UCH08400
UCHMOB410
uCH08420
UCH08430
UCHO8440
UCHMGB450
UCHD8460
UCM08470
UCMO08480
UCMO08490
UCH08S500
UCHM08510
UCH08520
ucM08530
UCHMO0B540
UCH08550
UCM08560
UCHO085T0
UCM08580
UCH08590
UCM0B600
UCMOB610
UCM08620
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COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

117e 274A 863
1178 2208 &6l
117A D344 160C 865
117 C242 0000 866
1182 2621 867
1184 2732 868
1186 4310 lle2 £69
118A D100 1EES8 870
118E 030F 871

872

873

874
1190 G000 1E£ES8 875
1194 41F0 134A 87¢6
1198 2335 877
1139A 46190 leCu 878
119¢ 4300 120A 879
11ia2 4320 16CH4 880
1146 4330 11D% 881
11a4 €810 0146 882
11AE cagd 1900 683
1182 27901 884
1134 2031 &85
ilBe 2711 88s
1158 2035 887
118A Q744 888
113C 40490 16Ch &89
11co 2541 890
11c2 40430 16Cé 831
11ce 2434 892
11cs 41F0 1222 893
i1ccC 2731 &394
11cE 2023 &95
1100 4300 OEDB 896
1104 4800 17A0 897
1108 2335 898
11DA 4800 1leBE 899
11DE 4330 1204 SG06

901
11g2 D345 00600 Sg2
11€e 41F0 1222 9383
11EA 274D 904
11eC 2333 905
11EE 2651 906
11F0 2207 907
11F2 2444 S08
11F4 L3106 1EL7 909
11F8 2713 910
11FA 2335 911
11FC 41FQ 1222 912
1200 2541 913
1202 2302 914
1204 2441 915

(

TEST 06-133R05M96A13 PAGE
SIs R4.10
BS $DEC2
$DEC3 LB R4 +HEXTAB(R%)
ST8 R4+0(R2)
AIS R2+1
S18 R34ADC
BNM $DEC1
LM ROWRSAVE
BR L INK

W - - - - - e -------

* TO PRINT THE ASCII MESSAGE

*
PRINT

P1

P2

P3

*
PRInT2

PRILT3

PRINT3A

STM
BAL
B8ZS
STH
B

LH
BZ
LHI
LHI
SIs
BTBS
SIS
BTBS
XAR
STH
LCS
STH
LIS

RO+RSAVE
LINKsTSTDU
Pl
R1+.WASDU
PRINTS
R2+WASDU
P3
Ri¢X*14Q"
RO+X*1000°
RO+1

341

R1.1

34:5

R4 +RY

R4 «WASDU
Ri,1

R4 +NASDUL
R3+4
LINKeQUTCHR
R34+1

P2

KEEP1Q
RO..NOMSG+6
PRINT2
RO+ISITERR
PRINTS

R4+0(R5)
LINK+OUTCHR
R4+13
PRINT3

R5+1

PRINT2

Ri 410
R1+I0SAVE+1
R1.+3
PRINT3A
LIKKsOUTCHR
R4.,1
PRINT3B
R441

19
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FORCE VALID DIGIT.
REPEAT DECREMENT.

CONVERT MODULUS COUNT TO ASCII
AND STORE AT DESTINATION MSB,
INCREMENT DESTINATION POINTER

DECREMENTY DECTAB POINTER

FALL THROUGH ON DFCTAB UMNDERFLOW.

RESTORE USER'S REGISTERS
RETURN.

STORE REGISTERS

SET FLAS
EXIT

DELAY CONSTANT

LOOP TILL TIMEGUTY

CHARACTER = X'FF?*

PRINT TOTAL. TOTERR
NOs PRINT ALL MESSAGES
NOT AN ERROR MSG. EXIT

GET A MESSAGE BYTF
QUTPUT IT

CR 7

MS6 OVER

LOOP FOR NEXT CHAR

LF

GET LIST DEV IDENTIFIER
LINE PRINTER 7

3RANCH IF YES.

LF

DEL

YES+ OQUTPUT a'01?

ucm08630
ucK08640
UCM08650
ucmos660
UCr08670
uCcM08680
UCHO08690
ucmos700
ucMo8710
ucmos720
UCcMo8730
Uc¥08740
ucmos7s0
UcM08760
ucM08770
ucmo08780
UcH08790
ucm08800
ucH08810
ucmos8290
uC~08830
ucMoasuo
ucM08850
UCM08860
ucmuossTo
ucu08880
ucHu088990
UCM08900
UCx08910
ucs08320
ucmo8s930
ucK 08940
ucx08950
uUcHD8960
ucM089790
ucmoagsao
UCM08990
uUcm09000
UCn09010
uCM09020
uCm09030
UcCMo9040
UCK 09050
UCM09060
ucMo9070
uC#09080
UCcM09090
Ucmo09100
ucmo9110
ucmo9128
ucmo9130
Ucmo9140
ucMo9150



COMMON JNIVERSAL CLOCK HODULE

EXEC - ETPE RQ3P2

1206
1204
120&
1212

1214
1218
121A
121E

1222
1226
1224
122¢C
1230
1234
1238
123C
123E
1240
1244
1246

124A
124C
1250
1254
1256
1258
125C

1260
1264
1268
126A
126E
1270
1272
1276
1278
127¢C
127€
1280
1282
1284
1286
128A
123E

41F0
41F9
4100
030F

GGoo
2440
41F2
4300

40F0
D300
2794
4230
4000
41FQ
4230
5001
2386
4810
2038
4309
0000
9601
C41d
cBlo0
2336
2712
4330
43060
0000
4010
41FQ
213F
4119
9001
2138
C510
2338
C310
2037
A0k
9001
2081
2303
4010
4300
0000

122z
120
1EEe

1EES

1222
11F2

123acC
1807

1260
128E
134A
1286

128t

1268
1244

007F
0012

1230
1234
1260
128€
134a

13B6

000C

0008

leCh
128A

316
917
518
919
920
921

966
967
968

TE

P
P

O % % ¥ A

*
0

0
G

[¢]

09:50:59 03/08/78

TERMINAL CHARACTER

RESTORE REGISTERS

STORE REGISTERS

LINE FEEDe RESTORE. RETURN

SAVE RETURN ADDRESS

BRANCH IF NOT CARGUSEL

GEY CAROQUSEL STATUS
BRANCH IF CHAR. IS TO BE READ

N0« 60 OUTPUT CHARACTER

ST 0&6-133R05MI6A13 PAGE
RILT3B BAL LINK«OUTCHR
RINTS BAL LINK«TSTBRK
LM ROWRSAVE
8R LINK RETURN
SMALL SUPPORT RCUTINES
TO OUTPUT CRsLF TO LIST JEVICE
RLF ST™ RO+RSAVE
LIS R4,13
BAL LINK«JUTCHR JQUTPUT CR
[ PRINT3
TQO OQUTPUT A CHARACTER TO THE LIST BEVICE
UTCHR STH R15.0UT1+2
LB RO+I0SAVE+]L
SIS RO+4
BNZ OUTCHR2
TC. STH RO «PAUSE
TC.0 BAL LINKTSTCU 0N LINE 7
BNZ ouTa NO« BRANCH
SSR ROWR1
BFFS 8.0TC.1
LH R1.PAUSE PAUSED NOW ?
BNZS O0TC.O YES+ LOOP
B OUTCHR2
TC.1 EQu *

ROR RO.R1

NHI R1eX*7F*
SHI R1.X*12°*
BZS OUTCHR2

SIs R1.2
82 OTC.
[ 07C.0

OUTCHR2 EQU *

(o}

0
0
P

STH R1+PAUSE
BAL LINKSTSTOU

BNZS 0UTO
BAL R1.SETUP
TCe4 SSR RO+R1
BTFS 3,.0UTO
CLHI R1,12
BES ouTo
THI R1.8
BNZS OTC.%
WOR RO«RY
SSR RO.R1
BTBS 8.1
BS ouUT1
uTo STH R1+WASDU
uti B8 *
AUSE [v]sh ¥

GET CAROUSEL CHARACTER

oca2 7

YES+ BRANCH

ocy 2

YES: GO SET PAUSE FLAG
N0y GO WAIT FOR DC2

RESET FLAG
OFF=-LINE ?

BRANCH IF OFF=-LINE
SET UP FOR OUTPUT
WAIT FOR NOT BUSY
BRANCH IF OFF-LINE
PASLA OFFLINE ?
BRANCH? YES.

8usy 2

WAIT FOR NOT BUSY.
OUTPUT DATA RYTE

WAIT FOR NOT BUSY,
SET FLAG

RETURN AS SET UP ABOVE
SET DURING TRANSMISSION PAUSE

UCM09160
UcmMo9170
uc~o9180
ucC»09190
ucmMons200
ucm09210
ucmMde220
UcmM09230
ucK0s240
ucmos250
ucmosz260
ucM09270
UCHM09280
uCM09290
ucmo9300
uUcH09310
uCmM09320
UucmMos9330
UCM09340
ucCH093s0
UCMO9360
uCM09370
UCHO9380
ucM0939¢0
UCMO09400
uUCM09410
UcMO9420
UCMG9430
UCHOS440
UCHO9450
UCM09460
ucMoe470
ucMog4s0
ucMo94u9sg
ucM095060
UCM09510
ucM09520
ucmM09530
ucMo9s40
ucMess5s50
UcM09560
UcM0957¢
uCm09580
UcM0s590
UC#09600
uCM09610
ucMo9e20
ucMo9e3o
uCM09640
UcM09650
ucMo9660
UCM09670
ucMose80



COMMON UMNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

969

979

971

1290 4140 137E 972
1294 004 973
1296 021F 974
1298 2082 975
1234 D400 0A1A 976
129¢€ 2333 977
12A0 9BOY 978
12A2 2393 S79
12A4 9804 980
12A6 SAQL 381
982

12a8 D390 169C 983
12aC €590 00AS 984
1280 2137 985
1282 0390 1698 986
1286 Cb90 1693 987
128A 2082 988
i28C 9494 989
1238E C449 007F 990
12cz 030F 991
992

993

934

lack 41FQ 1214 995
12¢c8 40F0 16BE 998
1z2cc Ceb0 1772 997
1200 81F0 1190 996
12D4 0700 939
12pé 4600 1leBE 1000
12DpA 4300 0QAEA 1001
1002

1003

1004

12pe D00O 1F28 1005
12g2 46F0 1348 1d0e
12€6 D300 1694 1907
12EA S001 10c8
12gC €310 0020 1609
12F0 4330 133C 1010
12F4 D320 0A10 1011
12F8 €520 0005 1012
12FC 2139 1013
0000 12Fc 1014

12FE 9B02 1615
1300 9001 1616
1302 €310 00290 1917
1306 4230 12FE 1018
130A 4300 1330 1019
0000 130& 1020

130E 4820 1656 1021

TEST

K - e 42— - - —--—-.--

(

06=-133R05M96A13

09150859 (9/08/78

* TO0 GET A CHAR FROM KEYBOARD (IMN REG Ru4)

b 3

PUT KB DEVICE IN READ MOOE

IF DU+ RETURN

IF BUSYs LOOP

IS IT 3ICROBUS ?
YES+ BRANCH

READ A CHAR IN R4

* TO ECHO RECEIVED CHARACTERS TO CONSOLE DEVICE IN FnX MODE

GETCHR BAL R4 ,KBREAD
S8R RO +RY4
BTCR 1.LINK
BTBS 8.2
CLB RO+MICROBUS
BES ECHO1
ROR RO+RY4
88 ECHO
ECHO1 ROR RO R4
WOR ROsRY
ECHO L8 RI+CONRD
CLHI R9:1X*A9?
BNES ECHRTN
L8 R9+CONADR+1
Ss R+ SINK
BTBS 8.2
WDR RI+Ry
ECHRTN MHI R4+ X'7F?
B8R LINK

K - e - - - - -

'*?' TO CONSOLE

* TO QuTPUT

*

GUESTN BAL
STH
LHI
BAL
XAR
STH

* IF BREAK KEY

*
TSTBRK STM
STH
L8
SSR
THI
[s¥4
L8
CLHI
BNES
TSTBRKS EQU
RDR
SSR
THI
BNZ
B
TSTBRKY EQU
LH

LINK«CRLF
LINK,ISITERR
R54+8MS6
LINK«PRINT
RO+RO
RO+ISITERR
OPTIN]

DEPRESSEGs GO TO

ROWRSAVE+6Y
LINKBRKRTN
R0 +CONADR
ROWR1
R1.X'20°
TST3RK3
R2,1I0

R2¢5
TSTBRKY4

*

RO.R2

RQ+R1
R14.X%20°'
TSTBRKS
TSTBRK2

*

R2+PASFLG

CAROUSEL 72
00 NOT ECHO

ECHO RECEIVED BYTE
REMOVE PARITY BIT
RETURN

SET FLAG

PRINT *7°¢

TO ACCEPT COMMAND INPUT

*OPTIN® OR (RRKVECT): ELSE RETURN.

STORE REGISTERS
GET KEYBOARD DEVICE ADR

'SREAK®* KEY PRESSED ?
0. EXIT

IS IT MICROBUS ?
NG+ BRANCH

PASLA 7

uUCM09690
UCMD9700
UCM09710
UcMo9720
ucM09730
ucM09740
UCcM09750
Ucu09760
UCMO09770
uc#09780
ucK09790
ucMos800
UCH09810
ucMo09820
ucmos83o
uycHo9840
UCM09350
UCN09860
ucHe9870
uCM09880
Uucu09890
UC#09900
UCK09910
ucH09920
UCH09930
UCH09940
UCHO9950
UCM09960
UCcM09970
ucx09980
uUcm09990
UCcM10000
ucM10010
ucKm10020
UCH10030
uCM10040
UCH10050
uC#10060
ucM10070
uCi410080
UCM10090
uCi10100
UCMi01l1lo0
uc+10120
uCH10130
UCH10140
UCH®10150
uCH101le0
ucHipl70
uCM10180
ucM10190
UCH10200
ucM10210



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

1312 2333 1022
1314 €310 Qoge 1023
1318 4230 1330 1024
131C sBu2 1525
131E 90901 1626
1320 2281 1627
1322 0822 1028
1324 213C 1029
1326 2305 1030
1328 SCal 1031
1324 €319 ogQ2¢ ’ 1632
132E 2033 1033
1330 48F0 16BC 1634
1334 4330 0AEe 1035
1338 40F0 134¢& 1036
133C 2400 1037
133E 4000 1eBC 1038
1342 0100 1F28 1539
1346 4300 1346 13052
0000 1348 1041

1042

1043

1044

1344 D310 1ED7 1045
134E 9111 1046
1350 D301 0All 1047
1354 9001 1048
1356 4800 1le98 1049
135A 2338 1050
135C €413 00OFC 1051
1360 C510 000C 1052
1364 2133 1053
1366 0811 1054
1368 030F 1055
136A C410 0001 1056
136E 030F 1057
1058

1059

1060

1370 D300 0A10 1061
1374 9419 1062
1376 0610 1063
1378 4010 1lEDe 1064
137C 030F 19065
1066

1067

1068

137 D300 169A 1069
1332 . DEOO 169C 1070
1386 DBOO 1693 1071
1384 4890 1696 1072
138E 4200 13aE 1073
1392 0334 1074

TEST 06~133R05M36A13 PAGE 22

bZS TSTBRK1

THI R1.8

BinZ TSTBRK3

ROR RO.R2

SSR ROWR1

2FBS 8.1

LDAR R24R2

BNZS TSTBRK3

BS TSTBRK2
TSTBRK1 SSR RO«R1

THI R1.X*20*

BTBS 3.2
TSTBRK2 LH R15+BRKVECT

8Z OPTIN

STH R15.BRKRTN
TSTBRK3 LIS RO.0

STH ROBRKVECT

LM RO+RSAVE+e4

8 *
BRKRTN  EQU  *=2
Kmemmemememam—- ————————— ——————

* SEE IF LIST DEVICE OFF-LINE (R1.

TSTOuU LB R1+I0SAVE+1
SLHLS R1l41
L8 RO+I0+1(R1)
SSR RO+R1

LR RO+PASFLG2
BZS TSTOUL

NHI R1.X'FC*
CLHI R1.X*0C’
BRES TSTOUl
LDAR R1sR1

BR LINK
TSToul NHI R1.1
BR LINK
X mrecmcecrcem—— e - —————— -————

09:50:59 09/08/78

BRANCH IF NO.
ALREADY ACKNO#LEDGED 2
BRANCH IF YES

ZERO CHARACTER 7?7
BRANCH: JUST FRAMTHG ERROR

WAIT FOR BREAK KEY RELEASE
CHECK FOR SPECIAL ROUTINE

BRK W/NG VECTOR: TO EXEC.

SET uP FOR EXIT

DELETE VECTOR AFTER ONE SHOT.
RESTORE REGISTERS
RETURN TO PROGRAM

CC NON=-ZERO IF OFF}

GET LIST DEVICE IDENTIFIFR

(R1) = 244464807

GET LIST DEVICE ADDRESS

BRANCH IF LIST DEVICE NOT PASLA

BSY & EX SET ?
SRANCH IF PASLA ON=-LINE

PASLA OFF-LINE
(R1) = DU BIY
RETURN

* TO DIRECT INPUT AND QUTPUT TO CONSOLE DEVICE

*
SETKB LB RO+IO
EXB8R R1.RO
OAR R1+«RO
STH R1»I0SAVE
BR LINK

Armcmmm e ———————— e emrene- -

GET KEYBOARD DEVICE

KB DEVICE = LIST DEVICE
RETURN

*x TO0 PUT KEYBOARD DEVICE IN READ MODE

*

KBREAD L8 RO +CONADR
oC RO +CONRD
RO RO+SINK
LH R9,PASFLG
NOP *

TTYGET BZR R4

PASLA ?
FOR SPECIAL KB DEVICE
RETURN

uCM10220
ucm16230
UCM10240
UCM10250
UCH10260
UCM10270
ucM10280
UCM10296
UCHM10300
ucM10310
uCmMi0320
UCK10330
UCH10340
UCM10350
UCM10360
ucM10370
UCn10380
UCM10390
UCM10%00
UCH10410
UCM10420
UCM10430
UCH10840
UCH10450
UCH10860
UCM10470
UCM10480
UCM10490
UCM10500
UCHM10510
UCH10520
UCM10530
UCM10540
UCM10550
UCM10560
UCK10570
UCM10580
UCM10590
UCM10600
UCM10610
UCM10620
UCH10630
UCN10640
UCM10650
UCM10660
UCM1G6T0
UCHM10680
UCH10690
UCM10700
UCM10710
ucMio720
UCH16730
UCM10740



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

1394 DEOO 16B4% 1075
1398 0304 1076
1077

1078

1079

1334  DOGOC 1EEe 1080
139E D309 169a 1081
1342 4810 1696 1682
1346 2333 1083
13a8 DEOO 16B4 1084
13AC DEOO 16A9 1085
1380 D100 1lEE8 1086
1384  030F 1687
1088

1089

1099

1386 ~ 4010 13CA 1091
13BA D310 1ED7Y 1692
138 9111 1093
13c6 D301 Dall 1694
13C4  DED1 169D 1095
13c8 4300 13C8 1095
G000 13CA 1097

1698

1099

1100

13cc 0711 - 1101
13ce 2422 1102
13n¢ €839 0O4E 1103
1304 0740 1104
i3D6 4001 000 1105
13DA Cl1p 13De 1108
130E €810 008G 1107
13€2 €839 00CE 1108
136 4001 0000 1109
i3EA4 €110 13E6 1110
13EE C800 151¢ 1111
13F2 €833 gacE 1112
13F6 4001 0000 1113
13FA  Clluy 13F6 1114
13FE €830 1622 1115
1402 4030 0035 1116
1406  C840 163C 1117
140A 4040 003E 1118
140E €830 15EE 1119
1412 4030 004E 1120
1121

1416  C8Y4) 1FE6 1122
1414 1123
141A 481G 1684 1124
141E 4230 1440 1125
1126

1127

TEST 06=-133R05M96A13

ocC
B

RO ,+CONR@2S
R4

23 09:50:59 03/08/78

RETURN

* TO SET UP KEYBOARD DEV TO READ WITH INT ENABLED

*
KBRD STH

KBRD1 oc

A - e e o e A = -

* LIST DEVICE SET UP ROUTIHNE

*
SETUP STH
L8
SLHLS
Le
oC
B
SET.RTN EQU

* R REEREIRREERREEREEER RN KRR
* LOwWw CORE SET UP ROUTINE

=

LCORE XAR
LIS
LHI
XAR

ZERO1 STH
BXLE
LHI
LHI

ZERD2 STH
BXLE
LHI
LHI

ZERO3 STH
BXLE
LAl
STH
LRI
STH
LHI
STH

LHI

IF2

L

BNZ
*

RORSAVE
RO +CONADR
R1.PASFLG
KBRD1

RO +CONRQ2S
RO +CONENRD
RO +RSAVE
LINK

R1+SET.RTN

R1+I0SAVE+]1

R1le.l

RO+ JO+1(R1)
RO:CONWRT{R1)

*
*=2

R1,R1
R242
R3+X*4E"
RO+RO
RO«0(R1)
R1+Z2EROL
R1+X*80"
R3¢X*CE"
RO+0(R1}
R1+ZERO2
RO+X132
R3.X*3CE"
RO+0(R1)
R1,ZERO3
R3+11
R3+X*36"°
R4 .MM

R4 X*3E"
R3.AF
R3¢ X'4E"

R4 .RSAVE
ADC=-2

R1+M0032
LCORE32

SAVE REGISTERS
GET KB DEV ADR
PASLA ?

CONSOLE : ENABLE. READ
RESTORE REGISTERS
RETURN

GET LIST DEVICE INENTIFIER
HWd INDEX
GET LIST DEVICE ADDRESS

RETURN

ZERO CORE FRGM 0 THRU X*4F*

ZERO CORE FROM X'80' THRU X*'CF*

INTERRUPT HANDLER ROUTINE

SET UP INT SERVICF POIKTER TABLE

ILL INST INT NEW PSW LOC

M, M, INT NEW PSW LOC

ARITHMETIC FAULT NEW PSW LOC(32-BIT)
FIXED PT DIVIGE FAULT [Ew PSW LOC

* SET UP LOW CORE FOR 16 BIT MACHINE

UCcM10750
UCM10760
UcM106770
ucM10780
ucM10790
ucM10800
ucM10810
ucrm10820
uC#10830
ucM10840
UCM1G850
UCH10860
UCM10870
ucmiosao
UCcH10890
uCM10900
uCHMig910
UCMi1p920
UCM10930
UCH10940
uCM10950
UCH10960
UCH10970
ucM10980
UCH10990
UCM11000
UCM11010
uCHM11020
uUCM11030
UCH11040
UCM11050
UCM11060
uCM110790
UCM11080
UCK11090
UC%11160
UCcM11110
uUCm11120
ucM11130
UCM11140
UCH11150
UCM11163
uctM11170
UCK11180
UCM11190
ucM11200
ucMi11210
ucM11220
uCM11230
uCM11240
uUCH11250
UCM11260
UCcM11270



COMMON UNIVERSAL CLOCK MOQULE

EXEC - ETPE RQ3P2

1422
1426
1424
142€
1432
1436
1434
143E

1440
144y
14468
144C
1450
1454
1458
1454
145E
1462
1464
1468
146C
14st
1470
1474
1476

1478
147C
1480
1484
1488
148C
1490
1492
1494
1496
1498
149C
14A0

14A4
14A8
14AA
14AC
14AE
1480

C 40490

Ca30
4030
4359
4050
cas5d
4050
030F

4940
caun
4040
ca3g
4330
D310
CAl1
C&oo
4001
0711
ca30
4821
021F
0A22
4032
2612
2207

€330
4330
D300
CcS00
8230
DE20
9023
2081
9824
9023
€330
4230
4300
0000
4850
2339
9824
9D23
2281
osuy

0022
150C
002E
0A2Y4
couy
150E
Go4s

0086
1EEQ
Goay
15E4
0096
169A

1478
0000

is5ic
188A

0000

0020
14C4
0Al10
0005
1444
leAe

gg2¢
1494
14FC
14Ay
1696

1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1149
1141
1142
1143
li44
13145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
116l
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177

11178

1179
1180

TEST 06-133R05M96A13

E 3

STH
LHI
STH
LH
STH
Ll
STH
BR
ENGC

R4.X122°
R3.FP

R3I«X'2E"
RS «PSu2
RSs+X*44*
R2:1XIle
RS«X'46"*
LINK

PAGE

24 09:50359 09/08/78

REG SAVE POINTER
FLOATING PT FAULT INT NEW PSW LOC
HW EXT INT NEwW PSW STATUS

EXT INT NEW PSW LOC

* SET UP LOW CORE FOR 32 BIT MACHINE

*
LCORE32

LCORE32A

e

STH
LRI
STH
LHI
STH
LB

AAR
LAl
STH
XAR
LHI
LH

BMR
AAR
STH
AlS
8s

R4.X*'856"*
R4 +PSWSAVE
Ry e X'84"*
R3.RP
R34X'96"
Ri«CONADR
R1«R1
ROKBINTO
ROWX'CO* (R1)
R1.R1
R3,XI32

R2,DEVSADR(R1)

LINK

R2«R2
R3.X*D0"(R2)
R1.2
LCORE32A

* KEYBOAROD INTERRUPT HANDLER

*
KBINTO

KBINTOC

KBINTOB

THI
BZ
L8
CLHI
BNE
oC
SSR
BTBS
ROR
SSR
THI
BNZ
B
EQu
LH
BZS
RDR
SSR
BFBS
LOAR

R3¢X*20°*
KBINT1
RO+IO
RO«5
KBINTOB
R2.MREADC
R2+R3

8.1

R2«R%
R2+R3
R3:X'20°"
KBINTOC
RETOPSHW

*
RS5.PASFLG
KBINTOA
R2+RY4
R2+R3

8ol

R4 +RY

REG SAVE POINTER
PPF PSW SAVE AREA

. POINTER
RELOC/PROTECT INT NEW PSW LOC
LOAD CONSQLE I,/0 ADDRESS

R0 = A(KEYBOARD INT HANDLER)
STORE 3 X*DO*+2(KkB DEV ADR)
TO SET UP SERVICE POINTER TABLE

GET DEV ADR FROM TABLE
OONE., RETURN

STORE & X*'DO'+2(NEV ACR)

IS BREAK KEY DEPRFSSED ?
NO

IS IT MICROBUS ?
NO, BRANCH
YES. ISSUE READ

KNOCK DOWN BREAK

BREAK STILL THERE 7
YESe KNOCK IT DOWN AGAIN
NOe« RETURN ON OLD PSW

CONSOLE ON PASLA 7
SRANCH IF NO.

UCk11280
ucM11290
uCM113400
uckii13io
ucKi11320
UCM11330
UCK11340
UCM11350
uc¥11360
UCM11370
uCM113840
uCr11390
ucM11400
ucmi1islo
uCM11420
UCM11430
UCH1i440
UCM11450
ucM11460
uCM11470
UcM11480
UCM11490
UCM115400
uCM11510
uck11520
UCM11530
UcM11540
UCM11550
UCm11560
UCM11570
UCM11580
UCM115%90
UCmM11600
UCH11610
UCH11620
uUCM11630
UCH11640
UCM11650
UCM11660
UcM116790
UCH11680
UCm11690
UCM11700
UCHM11719
ucMi1728
UCK11730
UCM11740
UCM11750
UcM11760
UCM11770
ucM411780
UcM11790
UCM11800



(

COMMON UNIVERSAL CLOCK HMODULE

EXEC - ETPE RO3P2

1432
1486
1484
148C
14¢0
14c2

lucy
14c8
14cc
1400
14p2
14D4
14D6

14pA
14pE
142
14g2
14€6

14g8
15€C
14F0
14F2
14%F6
14FA

14FC
14FC
1500
1502
1506

150A

150E
150€
1512
1514
1518

151C
151E
1522
1526
152A

4230
4300
9023
C330
2033
2206
0000
€500
4230
CE2D
9023
2081
9B24
4300
0060
4020
D230

48490
2335

4090
4010
9824
41F0
4890
0239

00090

4890
2133
D1C0
c2380

c2¢0

D000
9F23
D429
4330

6000
95AA
50AQ0
4020
D230

14FC
0AE6

0020
14CY4
0005

1404
1646

14FC
1404
1690
1692
1684
168A
168E

12A8
16BA

14FC
les4

iFe8
0040

1688

1Fesd
169A
1478
151C
1686

1690
1692

1181
1182
1183
1184
1185
1186
1187
1188
1189
1130
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233

. ( Lo

TEST 06-133R05M96A13 PAGE 25 09:50359 09/08/78
BNZ RETOPSH IGNORE FRERR ONLY
KBINTOO B OPTIN

KBINTOA SSR R2.R3
THI R3.X*20°

BTBS 343 WAIT FOR BREAK RELEASE

88 KBINTOO0 GO 1O COMMAND MODE
KBINT1 EaQu *

CLHI ROW5S IS IT MICROBUS 7

BNE KBINT3 NO, BRANCH

oc R2 +MREADC READ COMMAND TO MICRORBUS

SSR R24R3

BTBS 8.1

RDR R2+R4 KNOCK DOWN INTERRUPT

B RETOPSK RETURN

KBINT3 gaqu *
STH R2+INTDEV
sT8 R3+INTSTA
IFz ADC-2
LH R4 ,M0D32
84S KBINT2

ENDC
STH RO.0PSH STORE OLD PSW OF 32-BIT PROCESSOR
STH R1.0LOC IN ORDER TO RETURN BACK TO TEST

KBINT2 RDR R2+R4
BAL LINK.ECHO ECHO RECEIVED BYTF
LH RI.KBINT IF ZERJ.IGNORE: ELSE
BNZR R9 GO0,PROCESS KB INT FURTHER
¥ emmmeccccsmecmcnmeeecrem T e — .- ———
*+ TO RETURN ON OLD PSH
*
RETOPSw EQU *
IFz ADC=-2

Lt RI.40D32

BAZS RETOPSH1

LF RO+ INTSAYV RESTORE REGISTERS

LPSw X*4Q°* RETURN ON OLD PSW AFTER KB INT
ENDC

RETOPSW1 LPS4 OPSW32
LR Ly e T T T
* EXTERNAL INTERRUPT HANDLER
IFzZ ADC=-2
XIlé ST™ RO INTSAV FGR 16-BIT PROCESSOR
ACKR R24R3 ACKNOWLEDGE THE INTERRUPT
cLse R2,+CONADR FROM KEYBOARD DEVICE 7
BE KBINTO
ENDC

X132 EQU * FOR 32-B1T PROCESSOR
EPSR  R104R10 CAPTURE CURRENT PSW
STh R10+INTPSW :
STH R2.INTDEV STORE INTERRUPTING DEVICE ADDRESS
ST8 R3¢ INTSTA STORE INTERRUPTING DEVICE STATUS
IFz ADC=-2

UCM11810
ucM11820
UCM11830
UCM11840
UCM11850
uCcx11860
UCM11870
UCM11880
uCM11890
uCK11900
UCH11910
UCK11920
UC#11930
UCM11940
UCM11950
UCM11960
UC411970
UCM11980
UCM11990
UCH12000
UCHM12010
UCM12020
UCH12030
UCH12040
uCmM12050
UCH12060
UCM12070
UCHM12080
UCM12090
UCHM121900
ucM12110
ucM12120
uCM12130
UCH12140
UCM12150
UCM12160
ycM12170
UCHM12180
UCM12190
uCHM12200
UCH12210
UCM12220
UCM12230
ucM12240
UcM12250
UCHM12260
UCH12270
ucM12280
ucM12290
UCM12300
UCM12310
ucu12320
UCM12330



COMMON UNIVERSAL CLOCK HMODULE

EXEC - ETPE RO3P2

1524
152€
1530
1534

1538
153C
1540
15406
1542

1544
1548
154A
154E
1552

1556
15588
155C
1550
1562
1564
1566
1568
15aC
1570

1574
1574
1578

157A
157C
157E
1582
1586

158A
158E
1592
1594
1598
159A
159E
15A0
15A4

1548
15AC

4854
2135
4800
4310

4000
401¢

0855
2334

4829
9512
Dooo
4820
45849

0755
4865
42190
05862
2333
2652
2207
4865
4330
40690

4860
2339

2051
90AY4
C4AQ
D&AS
4230

4860
C560
2187
€560
2384
D100
2303
D100
4300
0000

ca60
4060

1684

0044
0042

1634
168E

GAZ4

1Fe8
1693
1686

1884
15A8

1a92
1548
1546

1684

Q00F
13890
15B8

168E
1084

10Cs8
1EEs
1Fes8

15A4
1546

4634
16FE

1234
1235
1236
1237
1238
1233
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
127e
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286

TEST 06-133R05M96A13

LH
EBNZS
LH
LH
ENDC
xXI32a STH
STH
IFZ
LDAR
BZS
ENDC
LH
EPSR
STH
LH
LH

XI16A XAR

xI1 LH
=h]
CLAR
BES
AIsS
BS

XI2 LH
BZ
STH

IFZ
LH
B82S
ENGC
SRLS
SRLS
NHI
cLB
BNE

XI3 LH
CLHI
BLS
CLHI
BNLS
LM
BS
XIg LM
XI3 B
XIEXIT EGU

P 2 2 > = - - - -

* EXTERNAL INTERRUPT ERROR ROUTINE

*
XIERR LHI
STH

R5+H0D32
XI1324

RO«X'40"
RisX*42°

RO .0PSHW
R1.0L0C
AGC-2
R34+R3
XI16A

R2.PSK2
R1.R2

RO «INTSAV
R2.INTDEV
R10+INTPSHW

RS+RS
R6+DEVSAGR(RS)
XIERR

R6+R2

xXI2

RS2

XI1
RE&EWOEVINT(RS)
XIERR
R6XIEXIT

ADC=-2
R&+M0OD32
XI3

R5.1

R10+4

R10+15
R10«INTLVL(RS)
LVLERR

R6+0LOC
R6+TIMER+Y4
XI%

R6, TIMXT
XI4

RO +RSAVE
X15

RO« INTSAV
b 3

*=2

RECTFY
R&4+ERRNO

PAGE 2&

09350359 09/08/78

15=-81IT OLD PSw

STORE OLD PSW STATUS
STORE OLO PS4 LOC
MOG32 = 0 7

BRANCH IF YES.

SELECT USER REGISTER SET
SAVE USER REGISTERS

GET DEV ADRS FROM TABLE
TABLE OVERFLOW.
COMPARE INTERRUPTING DEVICE AQDRESS

GET INTERRUPT HANDLER ADORESS
INTERRUPT NOT EXPECTED

32-BIT MACHINE ?
BRANCH IF NO.

CHECK PROPER INTERRUPT LEVEL

GET PSW AT TIME OF INTERRUPT
WAS INTERRUPT IN TIMER ROUTINE ?

BRANCH IF NO.
RESTORE FROM *TIMER' ENTRY

RESTORE FROM XI16/XI32 ENTRY
AND 60 TO INTERRUPT HARDLER

ERROR # Fu

UCHM12340
UCM12350
UCH12360
UCH12370
UCM12380
UcM12390
UCK12400
UcM12410
uCM12420
UCM12430
uCmM12440
UCM12450
UCH124860
UCH12470
UCM12480
UCM12490
UCH12500
UCM12510
UCM12520
UCH12530
UCM12540
UC#12550
UCM12560
UCK12570
UCM12580
UCH12590
UCM12600
UCM12610
UCH12620
UCH12630
UCH12640
UCM12650
UCM12660
uCmi12670
UCH12680
UCM12690
ucM12700
UCM12710
uUcM12720
ucM12730
ucn12740
UCM12750
UCM12760
UCM12770
UCM12780
UCM12790
ucmi12800
UCM12810
ucM12820
UCM12830
UCHM12840
UCH12850
UCM12860



(

COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

1580

1584

1538
158C
15C0
15C4
15Cs

15CC
1500
1504
1508

15DC

150C
15EC

15e4
15€8
15eC

15EE

15EE
15F2
15Fs6
15Fe
15FA
15FC
1600

16C4
1608
le60C
1610
1612
1616
161A

41FQ0

4300

c8s60
4060
D3AA
D2AD
41Fo0

cas0
4050
41FQ
4300

48EQ
48F0

cazo
4020
230C

caa0
4020

4820
2135
“8EQ
48F 0

4020
4OFD
4800
9520
41F0
40F0
41E0

0F 86

DAEA

4636
16FE
16DC
1760
O0F 86

174A
1e8E
1190
OAEA

0028
0024

4635
1s6FE

4631
16FE

lo84

oou4s
004A

168A
168E
0A24

OF14
ieBE
1048

1287
1288
1289
1290

1235
1296
1297
1296
1299
1300
1301
1302
1303
1304
13405
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1315
1317
1318
1219
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329

"1330

1331
1332
1333
1334
1335
1336
1337
1338
1339

(

PAGE

27

TEST 06~133R05M96A13
BAL LINK+ERRALL
E 3
B OPTIN1
e o e St - " - — e m - .- ---

09:50:59

*ERROR XXF4'.

09/08/78

'DEV DODD STA 8S!

'PSW PPPP LOC LLLL?
TO ENTER COMMAND MODE

* DEVICE INTERRUPTED IN WRONG INTERRUPT LEVEL

*

LVLERR LHI
STH
LB
STB
BAL

LHI
STH
BAL

R&6+C'Fo!
R&+ERRNO
R10+HEXTAB(R
R104+ERRLVL
LINK+ERRALL

RS +INTLVLM
R5.ISITERR
LINK«PRINT
OPTIN1

10)

Ammmem—e--- e e —-—— B ]

* SPURIOUS INTERRUPT HANDLERS

IFz ADC~2
*x  FLOATING-PT ARITH FAULT INT TRAP
*
FP LH R14.X*28"

LH R15+X*24"

ENDC

* RELOCATION/PROTECTION INT TRAP

RP LHI
STH
BS

R2+C*'F5°*
R2+ERRNO
COoMM

ERROR # Fé

CONVERT TO ASCII

ARG STORE ERROR LFVEL IN MESSAGE

*ERROR XXF6's

'*DEv DDD STA SS*

*PSW PPPP  LOC LLLL®

SET FLAG TO GVERRIDE NOMSG OPTION

*INTERRUPTED IN LFVEL N*
ENYER COMMAND MODE.

(16 BIT PROCESSOR)

OLGC PSW (16=-BIT PROCESSOR)

oLl tocC

SET E£RROR # FS

* ARITHMETIC FAULT INT (32-BIT PROCESSOR) TRAP

IFZ

* FIXED-PT DIVIDE FAULT INT

ENOC
AF LHI

STH
IFZ

COMH STH

COMHMY LH

ADC=-2

R2.C*F1°*
R2+ERRNU
ADC=2

R2 40032
COMH

R144X*48°
R15+X*H4AT

R14+0PSW
R15,0L0C
ROsPSH2
R24+R0
LINK+ERR
LINK«ISITERR
RET.ERRPL1

SET ERROR # F1

(16-BIT PROCESSOR) TRAP

OLD PSw (16-BIT PROCESSOR)
OLD LOC (16=-B1T PROCESSOR)

NO INT. + REG SET 15
PRINT *ERROR XXFN'

FORCE PRINT

PRINT *PSW PPPP LOC LLLL®

ucM12870
UCH12880
UCM12890
Ucm12900
ucMi2910
ucM12920
UCK12930
UCM12940
UcM12950
UCM12960
UCHM12970
UCcM12980
ucM12990
UCM13000
UCM13010
UCM13020
ucM13030
ucM13040
UCM13050
UCM13060
UCM13070
UcmM13080
UcHM13090
UCHM13100
uUCM13110
UCM13120
UCM13130
UCHM13140
UCM13150
UCHM13160
UCM13170
UcM13180
UctM13190
UCM13200
uc13210
UCM13220
UCM13230
UCM13240
UCM13250
UCM13260
uCM13270
ucM13280
UCH13290
UCH13300
UcM13310
uCmiz32o
UCM13330
UCR13340
UCM13350
UCM13360
UCH13370
UCM13380
UCM13390



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE ROMPZ

161t

1622
1626
1624
162A
162E
1630
1634

1636

163C
163E

s
L0

1646
1644
164E
164E
1652
1654
1658

165C
1660
1664
1666
le6a
166E
166E
1672
1674

1676
1674A
167C

167t

1682
1684
1686
1688

1688

4330

EELY
caag

¥sle
vey

48EQ
48FQ

48290
2135
48EQ
48F 9

C4E0
C4A0
06EA
40E0
40F0

celo
2711
2021

caoo

2104
9520

4300

0000
00060
0000

0000

GAEA

4632
leFt

1634

0030
0932

1604

4633

1200
X1

goz2
G026

1684

0038
003A

FFFO
000F

168A
168E

TFFF

080F

160C

1340
1341
1342
1343
1344
1345
1346
1347
1348
1345
1350
1351
1352
1353
1354
1355
1356

1357
1288

1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1362
1383
1384
1385
1386
1387
1388
1389
139¢
1391
1392

TEST 06-133R0S5M96A13

B

OPTIN1

PAGE 28 09:50:59 09/08/78

ENTER COMMAND MODE

* ILLEGAL INLSTRUCTION INTERRUPT TRAP

II LHI
STH
IFz
LH
BNZS
LH
LH
ENDC

1132 B

*

R2+C°F2°
R2+ERRNO
aDc-2
R2,M0D32
1132
R1yX*30°
R1S+X*32*

COMM

SET ERROR # F2

oLD PSW
OLD LoOC

* MACHINE MALFUNCTION INTERRUPT TRAP

*

MM EPSR
LHI
STH
LH
LH
IFz
LH
BNZS
LH
LH
ENDC

HM32 NHI
NHI
CAR
STH
STH
IFz

) LHI

ME16 sIs
BPS
ENDC
LHI
SLHLS
EPSR

R10+«R10
R2.C*F3°*
R2.ERRNO
R14.x*22°
R1S5+X*26°
ADC=2
R2..M0D32
MH32
R14.+X*38"
R15+X*3A°"

R14«X*FFFQ"*
R10+X*000F"*
R14+R10
R14+.0PSH
R15.0LQC
ADC-2
RL«X'TFFF*
R1e1

MM1e

ROX'080F*
ROw4
R24R0O

CAPTURE MHMIKNT PSW

OLD PSW ( 32-BIT PROCESSOR)
oLD LoOC

OLD PSW (16 B8IT PROCESSOR)
oLD toc

RO = X'80F0"
HALT PROCESSOR

* WHEN EXE/RUN 1S DEPRESSED+ ERROR MSG IS PRINTED.

8

COoMM1

¥ Kok¥RRKEEEKEERRKEKREEEKE R Rk %

+ ETPE CONSTANTS & TABLES

FIRST OCX 0
Mo032 (#1994 0
INTPSK DCX 0
ALIGN 8
e e - e = - - -
OPSW32 DCX 0

FLAG FOR 32-BIT M/C(NON-ZEROQ)

(FOR 32-BIT M/C GONLY)

OLD PSW STORAGE AREA

UCM13400
UCM13410
UCH13420
UCM13430
UCM13840
UCM13450
UCHM13460
UCHM13470
UCM13480
UCH13490
UCM13500
UCM13510
UCM13520
UCM13530
UCM13540
UCM13550
UCM13560
UCH13570
UCM13580
UCK13590
UCH13600
UCM13610
UCHM13620
UCM13630
UCH13640
UCH13650
UCH13660
UCM136T0
UCM13680
UCM13690
UCM13700
UCHM13710
UCK13720
UCK13730
UCM13T40
UCM13750
UCH13760
UCM13770
UCM13780
UCH13790
UCHM13800
ucM13810
UCM13820
UCM13830
UCM13840
UCH13850
UCH13860
UCH13870
UCH13880
UCH13890
UCM13900
UCM13910
UCM13920



COMMON UNIVERSAL CLOCK MODULE

EXEC -~ ETPE RO3P2

168A 0009 1393
1le8C 0009 1394
168E 0000 1335
1396

1690 0003 1397
6000 1690 1338

1692 00 1399
0000 1692 1400

1693 00 R 1401
1694 80 1402
1695 40 1403
l69¢6 1404
1696 600D 14085
1638 G009 1406
1407

i408

1409

169A 0000 1410
1411

169C 0000 1412
0000 169D 1413

169E BI9AB 1414
1640 A408 1415
16a2 0080 1416
l6A4 A9AB 1417
1646 az292 1418
14193

1648 0000 1420
G000 16A9 1421

16AA F879 1422
16AC 0064 1423
16AE 0co0 1424
16890 F0e9 1425
1682 5292 14286
1427

leB4% 00 1428
1635 3B 1429
1636 [414) 1430
1687 ]3] 1431
1688 23 1432
1689 00 1433
1684 1434
1435

l68A 14FC 14386
168C 0000 1437
168BE G000 1438
lecO 0009 1439
lec2 0009 1440
16Cy4 0000 1441
16Cc6 0000 1442
16ca 0000 1643
16CA 0000 1444
1ecCC 0000 1445

TEST 06-133R05M96A13

OPSk

oLoC

B L T T T PP,

INTOEV
ERRDEV
INTSTA
ERRSTA
SINK
NORM
INCR

PASFLG
PASFLG2

DCX
DCX
DCX

DCX
EQu
DB
EQU
DB
DB
DB
DB
DCX
Dex

0
0
0

0
INTDEV
0
INTSTA
0
X'80*
Xty4p0*
*

0

0

% eeesce—cceemcem—————

= ETPE IO COMMANDS

*
CONADR
*
CONRD
CONWRT
CRTRD
CLIFRD
LPWRT
CARRDO
MREADC

*
conenb
CONENRD
CRT2~0
CLIF2ND

CAR2ND
*

CONRQ2S
CRTRazs

CARR@2S

DCX

DCX
EQU
DCX
DCcX
DCX
0CX
DCX

DCXx
EQU
oCcx
BCX
DCX
DCXx
BCX

D8
[o]=3
ouB
C8
D8
DB
DB

0

0
CONRD+1
B3aB
A4DS
0080
A9AB
8202

0
CON2ND+1
F879
0064

0

FDe2
9292

g
X*38¢
0
0
X123
0
*

T L ,m——————-

KBINT
BRKVECT
ISITERR
NOERR
SELTST
WASDU
%AS0OuU1
TOTAL
TOTERR
BTESTNO

bc

oc

DCX
bCX
bEX
DCX
DCX
DCX
DCX
DCX

Z{RETOPSW}
Z(0}

DO0O000OQ

09:50:59 09/08/78

INTERRUPTING DEV ADR
ERROR DEVICE #
INTERRUPTING DEV STATUS
ERRONEOUS STATUS

BIT BUCKET

SET WHEN CONSOLE ON PASLA/PALHM
SET WHEN LIST DEVICE ON PASLA

CONSOLE DEVICE ADDRESS
CONSOLE READ/WRITE COMMANDS

FOR CRT

* CURRENT LOCOP INTERFACE
* LINE PRINTER

* CAROUSEL 300

* MICROBUS

2ND COMMAND; ENABLE READ COMMAND

FOR CRT

* CURRENT LOOP INTERFACE
* OUMMY HW FOR LP

* CAROUSEL 300

* FJIR MICROBUS uCM1y
CONSOLE REQUEST To SEND €MD

FOR CRT

* DUMMY BYTE FOR CLI

* DUMMY BYTE FOR LP

* CAROUSEL 300

* CuMMY BYTE FOR MICROBUS

KEYBOARD INT RETURN ADR
BREAK KEY VECTOR

HIGHEST SELECTED TEST &

1 IF KEYBOARD OEVICE WAS OFF
NON~ZERO IF TOTAL,TGTERR TO PRINT
# OF TIMES THE SELECTED TESTS RUN
TOTAL ERRORS DETECTED WHILE Du
CURRENT TEST # IN BIN&RY

UCM13930
UCHM13940
UCH13950
uCM13960
UCM13970
ucmM13980
UCM13990
uCcM14000
uCM14010
uUCM14020
uCM14030
UCM14040
UcM14050
UCM14060
uCmi14070
ucM14080
UCM14090
UCH14100
ucrigllo
UCM14120
UCM14130
UCM14140
UCM14150
UCMikleo
uCMiu17o0
UCM14180
UCH14190
uCM14200
ucmi4210
uCmM14220
UCM14230
UCM14240
UCH14250
uCx1u260
ucHM14270
UCM14289
UC®14290
uCH1i4300
UCM14310
uCM14320
UCH14330
UCM14340
UCM14350
UCM14360
uctM14370
UCM14380
uC#~14390
UuCM14400
UCMi14410
uCKi14420
UCN14430
UCHM15440
uCH14450



COMMON URIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 3¢ 09:50:59 09/08/78

EXEC ~ ETPE RO3P2

16CE 0000 1446 COUNT OCx i} UCM14460
1600 00090 1447 NEXTST DCX [s} NEXT TEST # ucM14470

1448 = UCM14480
16p2 0601 14%9 DECTAB [3]94 1+10.100,1000,13090 UCM1I4490
1604 C00A

1606 0064

le08 03E8

160A 2710

16DC 3031 3233 3435 3637 1450 HEXTAR 0B C'0123456789ABCDEF" ucM14500
l6E4 3833 4142 4344 4545

1451 ®-=me—m=—=-= e L L L DL LD DLt UCM14510
1452 * ETPE MESSAGES ucM14520
1453 = uUCH14530
16EC 5445 5354 2020 2A2A 1454 TSTHSG [s] C'TEST *=**.X*0000" UCH14540
16F4 oDao0
0000 16F2 1455 MTESTNO EGU =y UCM14550
16F6 4552 S524F 5220 242A 1456 ERRMSG jal s C*ERROR =*%x%%t,X'0000°" UCHM14560
16FE 2A2A
1780 aCan
0000 16FC 1457 ETESTNO EGU *=5 STORED BY ETPE UCHM14570
0000 1l6FE 1458 ERRNQ EQuU =4 STORE FRRNO AS CHAR CONSTANT UCM14580
1702 S544F S441 4C20 2020 1459 TOTMSG cC C'TOTAL TOTERR'+X'0000° uCmi4590
170A 544F 5445 5252
1710 0coe
1712 YE4F 2045 5252 4F52 1460 NOERMSG OC C*NDO ERROR®*X*0000" UCHM146498
1714 0000
171C 4445 5620 2A2A 2A20 1461 CEVMS6 bc C*OEV *x%x STA #x*,.X*'0D00°* UCH14610
1724 5354 4120 242A
172A 0Doo
0000 1720 1462 ASCIDEV EQuU x=12 UCH14620
0000 1724 1463 STAMSG EQU *=8 ucHM14630
0000 1728 1464 ASCISTA EGU x=4 uCHigslo
172C 4445 5620 2A2A 2A20 1465 DEVMSG2 OC C'DEV %*%x*,.X*0000°* UCM14650
1734 o030
00008 1730 1466 ASCIDEvV2 EQU *x=f UCM14660
1736 5053 5720 2A2A 2A2A 1467 PSWMSG Dc C*PSW x%x%¥xx LOC *xxx',X*0000° UCM14670
173E 2020 4C4F 4320 2A2A
1746 2A2A
1748 0D00
3000 173A 1468 ASCIPSW EQU *x=-16 UCM14680
0000 1740 1469 LOCMSG gEQu *=10 UCH14690
0000 1744 1470 ASCILCC EGQU *=5 UCH14700
174A 4O4E 5445 5252 5550 1471 INTLVLM OC C*INTERRUPTED IN LEVEL =x*.X'0000°* UCM14710
1752 5443 4420 494E 204C
175A 4556 454C 2020 2A20
1762 oDoo
0000 1760 1472 ERRLVL EQU *=Y4 UCM14720
1764 454F 4420 4F46 2054 1473 EOQTMSS 3] C'END OF TEST+*,X'0D00O* UCM14730
176C 4553 5420
1770 0Do0
1772 3F0D 1474 QMSG bC X*3FQD* UCM14740
1774 2A0D 1475 AMSG DC X*2A0D" UCM14750



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE K§3P2

177¢
177¢C
177¢
1780
1782
1788
1784
178C
178E
1794
1796
1798
1794
17a0
17Aa2
17a4
1746
17aC
17AE
1780
1782
1738
178A
173C
178E
17¢4
17Ce
17Cs
17CA
1700
1752
1704

1706
17pC
170E
17e0
172
17¢8
1T7EA
17eC
17EE

17F0
17F2

0009
5445
FFOuU
0000
0000
4C4F
0000
0000
00600
434F
0000
0CA8
0000
YE4F
0000
0CA8
0000
49%E
0008
0CBs8
000D
5449
00D2
4000
G600
4445
006C
OCBO
0000
4854
9060
0000
0600

0000
0000
4F50
0060
6000
0000
5255
0000
0000
(009
FFFF

FFOO
0000

1776
5354

4F50

4E54

4D53

Su4C

4D56

SE41

2020

1706
1706
5449

4£20

2020

20620

494E

4720

4556

414C

4452

2020

4F4E

2020

1477
1478
1479
1430
1481

1482

1483

1484

1485

1486

1487

1488

1489
1490
1491
1492

14393

1494
1495
1496
1497
1498

TEST 06-133R05M96A13 PAGE 31 09:50:59 09/08/78

ke mmemc - B L L -

* OPTION/COMMAND TABLE

*
OPT
TEST

LOooP

CONTIN

NOHXSG

INTLEV

TIMvAL

DEVADR

HZ

*
CPTEND2
OPTEND
OPTION

RUN

x
% kkkEEk
*
DEFTESTS

EQU
oC

bDC

oc

DC

DcC

DC

jale]

EQu
EQU
DC

oc

oex

*
C*'TEST *«X'FF00',X'0000*.X'0000°"

C'LOCP  *+X°0600°',X'0000'.X*0000"
C'CONTIN®+X'0000°*+Z(ZERONE) «X'0000"
CY'NOMSG *+X*0000°+Z(ZERONE) «X*'0000"
CT*INTLEV®X*0000*+Z(LEVEL).X*0000"
C’TIHVAL'wX'OGDZ"X’GQOO'.X'OObO'
C'DEVADR® «X*6C*+ ADR+0

C*HZ *eX'60% 040

* EHD OF PRINTING OPTIONS
*

C'OPTION®+0+840
C'RUN  *+04040
FFEF

FF00.,0000

UCM14770
ucm14780
UCM14790
UCHM14800
uCHM14810

uCmiu82¢

uCH14830

uCrn148%0

UCM14850

uCM14860

UCHM14870

uCM14880

UCH14890
UCM14900
uCMi14910
uCM14929

UCM14930

UCH14940
UCHM14950
UCH14960
UCM149T70
uUCK1u4980



COMMON UNIVERSAL CLOCK MODULE

EXEC - ETPE RO3P2

17F4

17Fe
17F8
17FA
17FC
17FE
1800
1802
1804

i8cé6
130t
1816
181€
1826
182E
1832

1834
183C
1840
13846
184E
1852
1858
185A
1862
1864
1866
l86A
185E
1870
1878
187E
la84
1888

1884
188C

188E
189¢C
18990
1891

1892
1894

04Qo07

1636
191C
1982
1A04
1A4C
1A8C
1AD3
18E2

434F
4E49
2043
4Fuy
5354
3352
0004

494E
4ESY
2A24A
5052
4ESY4
2a24
0D0A
4249
2024
0004
4558
2824
0D0A
4C4F
2A2A
5245
2624
000A

0000

0000
0000
0000
0000
FFFF

00
00

0000
0G09
006049

4040
5645
4CuF
S54C
2030
3035

4954
2020
2A247
4553
2020
2A2A

5453
5020
2420
4184
2a2a

4144
2A2A

188A

0004

0905

1892

4F4E
5253
4348
4520
362D

2043

2029
2043

2020

2053

4544
2020
2020

2us55
“14C
204D
5445
3133

4F55

4F55

4554

2020

1499
1500
1501
1562
1503
1504
1508
15086
15067
1508
1309
15179

1511
1512

1513

1514
1515

1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1539
1540
1541
1542
1543

TEST 06=-133R05M96A13
HAXTST DCX 7
*x
TESTS C TESTS
oC TEST1
DC TEST2
oe TESTS
[s]o TEST4
oc TESTS
DC TESTs
oC TEST?
E 3
TITLE DC C*COMMON
DCX  DOA
=
COUNTMSG OC CYINIT COUNT
INTASC  DOC Crasxx *
CNTHSG1  DC C'PRES COUNT
PRESASC DC Cr®xxxx *
DCX  DOA
BITMSG DC C'BITS SET®
ASCBIT DC cr x¢
DCX  DOA
ASCMSG  DC CYEXP ¢
ASCEXP [s]od Craxx ¢
DCX  DoA
LOADMSG DC C'LOADED *
LOADASC ©DC Crexxs *
nc C'READ *
RDASC DC Craxsx?
pcx  DOA
*
&  kaokkkk
DEVSADR E&U  *
*
PREC DCX O
PIC EQU &
LINE Dcx 0
LFC EQU S
DCX  FFFF
INTLVL GO 2
DB 0
o8 ]
*
DEVINT EQU ¥
HOLRO ocx 0
HOLR1 ocx o

PAGE
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UNIVERSAL CLOCK MODULE TEST n6-133R0S*

INTERRUPTING DEVICE TABLE
PRECISION INTERVAL CLOCK ADDRESS.

LINE FREQUENCY CLNCK ADDRESS.

EXPECTED INTERRUPT LEVELS FOR ABOVF

INTERRUPT HANDLER VECTORS
FOR PIC
FOR LFC

UyCmM14990
uUCcmMi15000
UCcM15010
uUcM1I5020
UuCM15030
uC#15040
UCM15050
uCM15060
uCM15070
uCM15080
UCH15090
JciM15100

UCM15110
ucM15120
UCM15130

UCK15140
UCM15150

UCM15160
UCM15170
UCmM15180
UCM15190
UCM15200
UCmM15210
UCM15220
UCM15230
UCM15240
UCM15250
UCM15260
ucM15270
UCM15280
UCM15290
UCM15300
UcmM15310
ucM15320
UCM15330
UCM15340
UCM15350
UCM15360
ucm15370
UcM15380
UCH15390

UCM1S400
UCHM1I5410
UCHM15420
UCM15430
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COMMON UNIVERSAL CLOCK MODULE TEST
EXEC - ETPE RO3P2

1544 x

06-133R05M96A13

(
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UCM15440
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TEST G UcH15
15486 % RERKEXKKRERKRRRRREREEAR KRR AR KL AR ERRKEE KRR K KR RX KRB RARKEERKK
1547 =
1548 = TEST o0
1549 =
1550 =% PuURPOSE OF TEST:
1551 * TEST 0 VERIFIES THAT THE PRECISION INTERVAL CLOCK (PIC) AND LINE
1552 * FREQUENCY CLOCK (LFC) 0O NOY GENERATE INTERRUPTS WHILE CISABLED
1553 * OR DISARMED.,
1554 #
1555 * ASSUMPTIONS:
1556 % IT IS ASSUMED THAT THE PROCESSORs MEMORYe AND TELETYPE TESTS HAVE
1557 * BEEN RUN PRIOR TO SELECTING THIS TEST.
1558 =x
1559 x DESIGN SPECIFICATIONS:
1560 == INTERRUPTS FROM BOTH THE PIC AWD TAE LFC ARE DISARMED. PROCESSOR
1561 * INTERRUPTS ARE ENABLED. A COMMAND 'START® IS ISSUEND TO THE PIC,
1562 x TOGETH WwITH 'DISARM'. AFTER A SOFTWARE DELAYe. THE PIC CURRENT
1563 * JELAYS 12 TO 15 MILLISECOWNDS TO ENSURE THAT NO INTFRRUPT IS
1564 x GFNERATEQ. THE _TEST IS THEN REPEATED WITH CLCCK INTERRUPTS DISABLED.
1565 «x
1566 * HOW TO RuUN THE TEST:
1567 * ENTER APPROPRIATE VALUES FOR THE TIKVAL AND DEVADR OPTIONS. SELECT
1568 =* THE TEST. AND ENTER 'RUN'. NO MANUAL INTERVENTION IS RFQUIRED.
1569 =
1570 =* OPTIONS:
1571 = LOOP. CONTINo DEVADRe. INTLEV.s TIMVAL
1572
1573 =*x ERRORS:
1574 = 01,02
1575 x N
1576 =%
0000 1896 1577 TESTO EGU *

1578 =

1896 4880 188A 1579 LH PIC+PREC GET DEVICE ADDRESRKES.

189A 4850 188C 158¢ LH LFCLINE
1581 «x

189E ca00 1904 1582 LHI RO+TOINT INTERRUPT VECTOR

18Aa2 4000 1892 1583 STH ROWHDLRO

18A6 4000 1894 1584 STH RO+HDLR1

18AA 2400 1585 LIS RO+ 0

18AaC 4000 1ECO 1586 STH RO JEXPDEV INITIALIZE
1587 x

1886 DE4O 1EAF 1588 ocC PIC+DISARM

1884 DESO 1EAF 1589 oc LFC+«DISARM

1888 41F0 1E5t 1590 BAL LINK+DELAY SHOULD NOT INTERRUPT. )

188C D840 1EBS 1591 WH PICIRIC1384 1 USEC RES. 900 (0.9 MSEC) INTERVAL

18Ccd DE40 1EB1 1592 oc PIC.STOSM START. DISARM

18C4 41F3 1ESE 1593 BAL LINKDELAY SHOULD NOT INTERRUPT

18C8 0940 1lECA 1594 RH PICsCURCOUNT READ DECREMENTED COUNT,
1595 %

18cC 4810 1EBS 1596 LH R1.RIC1384

1ap0 €410 OFFF 1597 NHI R1X'0FFF "

1804 4810 1ECA 1598 SH R1+CURCOUNT

UCM15460
UCM15470
UCM15480
UCH15490
UCH15500
UCH15510
UCHM15520
UCM15530
UCH15540
UCM15550
UcM15560
UCM15570
UyCM15580
UCM15590
UCM15600
ucMi1s610
UCM15620
UCN15630
UCH15640
UCM15650
UCM15660
UCH1S670
UC415680
UCM15690
UCM15700
UCM15710
ucM15720
UCHIST30
UCHM15740
UCH15750
UCM15760
UCM1STTO
UCM15780
UCH15790
UCM158090
UCM15810
UCH15820
UCcM15830
UCM15840
UCM15850
UCM15860
UCM15870
UCM15880
UCM15890
UCM15900
UCM15910
ucm1s920
UCK15930

. UCM15940
UCM15950
UCHM15960
UCM15970

~ UCM15980



COMMON UNIVERSAL CLOCK MOUULE

TEST 0
1808 2123
1804 41F0
18D0E DESO
i8e2 DE4Q
18E6 41FQ
18cA D940
18€E 4810
isf2 C410
18Fe 4B1Q
18FA 2123
18FC 41F0

0000
1300 4300

00600
1904 4800
1908 4500
190C 4000
1916 4330
1914 41F0
1918 4300

icsa

1EB3
1E82
1E5E

1ECA
1EB8
OFFF
1ECA

1CsA
1900
0E28

1904
1690
1ECT
1ECO
0E28
1c52

14FC

1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624

(

TEST 06-133R05M96A13

*
TSTO0.1

TSTG.2
TOEND
*

*
TOINT

EQu
LH
CLA
STH
BE
BAL

UcMi1s

TST0.1
R15,7T02

LFC.DISABLE
PIC,STDSB
LINK.DELAY

PICyCURCOUNT
R1,RIC1384
R1+X*OFFF?*
R1+CURCOUNT
TSTo0.2
R15.7T7T02

*

TSTEND

*
RO «INTDEV
RO +EXPDEVY
RO +EXPDEV
TSTEND
R15,7T01

RETOPSH®

09:50:59 03/08/78

COUNT DECREMENTED 7
ERROR 02 - COUNT NOT DECREMENTED

START. DISABLE
SHOULD NOT INTERRUPT.

COUNT DECREMENTED ?
ERROR 02 - COUNT NOT DECREMENTED

ALLOWS ONE INTERRUPT FROM EACH CLOCK
DID THIS INTERRUPT BEFORE ?

YES,

ERRGR 01 - INTERRUPT WHILE
. DISABLED OR DISARMED.
COKRTINUE TEST.

UCM15990
UCM16000
UCM16010
UCM1£020
UCM16030
UCM16040
UCHM16050
UCM16060
UCH16070
UCM16080
UCM16090
UCM16100
ucMie110
ucMi1el20
uUCMiel3o
uCmielso
UCM16150
UCM16160
UCM1£170
ucM16180
UCM16190
UCHM16200
uUcMi16210
UCM16220
Ucmie23o
UCM16240
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TEST 1
0000

191C 48490
1920 4850
1924  DE4g
1328  DESO
192¢ 2400
192E 4000
1932 2411
1934 40190
1938 4810
193C €801
1940 9840
1942  DE40
1946 D940
1944  4BOU
194E €400
1952 43500
1956 2333
1958  41F0
195¢ 4810

191C

1884
188C
1EAF
1EAF

1£CO

1ECC
1ecCcC
8000

1EB2
1ECA
1ECC
OFFF
1ECA

1086
rE£CC

1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1a4a
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
ie76
1677
1678

L JE JE B N B CHE R NE BN B NE ONE R N R T R R S N R K R N R

AERKEEERERF AR RN R AR R AR IR EE KRR KRR AR R R KRR KRR R F &
TEST 1

PURPOSE OF TEST:
TEST 1 VERIFIES THAT INDIVIDUAL COUNT BITS IN THE PIC RESOLUTION AND
IJITIAL COUNT (RIC) REGISTER CAM BE LOADED CORRECTLY,

ASSUMPTIONS:
IT IS ASSUMED ThAT THE PROCESSOR. MEMORYs AND TELETYPE TESTS HAVE
BEEN RUN PRICR TO SELECTING THIS TEST.

DESIGN SPECIFICATIONS:

CLOCK INTERRUPTS ARE OISABLED. A ONE-MILLISECONOS RESOLUTION IS
SELECTED. AND THE LEAST SIGNIFICANT INITIAL COUNT 3IT IS SET,

A COMMAND °*START® IS ISSUED TO THE PICs AND THE CURRENT INTERVAL
COuNT {(CIC) IS IMMEDIATELY READ TO SEE THAT THE CIC WAS LOADED FRO™
THE RIC CORRECTLY. THE TEST IS REPEATED UNTIL EACH COUNT BRIT HAS
BEEN TESTED.

HOW TO RUN THE TEST:
ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT
THE TEST. AND ENTER 'RUN', O MANUAL INTERVENTION IS REGUIRED.

OPTIONS:
LOOP« CONTINe DEVADRs INTLEV. TIMVAL

ERRORS:
0B

EST1 EQU *

LH PIC PREC
LH LFC.LINE
ocC PIC.DISARM
ocC LFC+DISARHM

GET DEVICE ADDRESSES

LIS RO.0 .
STH ROEXPDEV IN THE EVENT OF UNEXP. INTPT,
LIis R1.1

TST1.1 STH R1+PATSAV

LH R1+PATSAV
LHI RO«X'8000%(R1) 1 MSEC RESOLUTION
WHR PICRO CURRENT PIC
" oC PIC.STDSB START. DISABLE
RH PIC+CURCQUNT READ COUNT
LA RO+PATSAV
NHI ROWX'0FFF?
CLH RO s CURCOUNT
BES TST1.2

BAL R15+TTOB ERROR 0B - COUNT NOT LOADED PROP'LY.

TST1.2 LH R1.PATSAV

UCMie260
UCHM1€270
UCx%16280
Ucmige290
UCM16300
UCM16310
UCcM16320
UCM16330
UCM16340
uUc#16350
UCM1e360
UCM16370
UCM16380
ucCMi16390
UCM16400
uCMileslo
UCM164210
UCM1e430
UCMi1cLLN
UCM1645¢C
UCM16860
UcM16470
UCH16480
uCH16490
UCM16500
UCH16510
UCm16520
UCM16530
UCM16540
UCM16550
UCHM16560
UCH16570
UCH16580
UCM16590
UCM16600
UcM16610
uCmMies20
UCM16630
UCM16640
UCM16650
UCM16660
uUCM16670
UCM16680
UCHM16690
UCM16700
UCtile710
UCM16720
UCM16730
UCHM16740
UCM16750
UCMi1s760
UCM16770
UCHM16780



COMMON UNIVERSAL CLOCK MODULE

TEST 1
1960 9111
1962 C510
1966 42890
196A 48190
196¢E 9011
1970 2281
1972 9112
1974 2613
1976 C510
1974 4289
197E 4300

1000
1934

1ECC

1000
1934
0E28

1679
1680
1681
1682
16833
1684
1685
1686
1687
1688
1689
1690
1691

(

TEST 06-133RJ5M96A13 PAGE
SLLS R1l.1 -
CLHI R1.X*1000°
BL TST1.1

*
LH R1,PATSAV

TST1.3 SRLS R1l.1
BFBS 8.1
SLLS R1l.,2
AIS R1.3
CLHI R1.X'1000°"
8L TST1l.1

T1END B TSTERD

*

37 03:50:52 09/08/78

SELECT NEXT COUNT BIT

NOW SET ANOTHER BIT.
CARRY ?

YES.

RESET BIT & ADO ANOTHER.

NOW SHIFT THIS PATTERN.

UCM1ge790
UCM16800
uCM16810
UCM16820
UCM16830
UCM16840
UCM1e850
UCM16860
UCM16870
UCmMi1e880
UCM16890
UCM16200
UCH16910
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TEST 2

1693 % Xk kk kXK ERAEE KR KA R KA F R RN TR KRR AT E KRR KRR KRR R R KE KK UCM1e930

1694 =* UCH416940

1695 = T ST 2 UC™16950

1696 «x ' UCM16960

1697 * PURPOSE OF TEST: ucnM16970

1698 x TEST 2 VERIFIES THAT THE PIC IS CAPABLE OF INTERRUPTING FOR EACH ucM16980

1699 * SELECTABLE RESOLUTION, UCM16993

1760 x uCM17000

1701 =+ ASSUMPTIONS! UuC#17010

1702 = IT IS ASSUNMED THAT THE PROCESSORs HMEMORYs AND TELETYPE TESTS HAVE ucmM17020

1703 x BEEN RuUN PRIOR TO SELECTIWHG THIS TEST. UcM17030

1734 % UC#%17040

1705 x DESIGN SPECIFICATIONS: UCM17050

1706 * CLOCK INTERRUPTS ARE DISABLED, A ONE-MICROSECOND RESOLUTION, AND AN UCM17060

1707 = INTERVAL OF TWO ARE SELECTED. PIC INTERRUPTS ARE ENABLEDs AND A UCm17070

1708 = CCMMAND *START* IS ISSUED. PROCESSOR INTERRUPTS ARE ENABLED. AND UcM17080

1705 =* THE PROGRA® DELAYS 12 TC 15 AILLISECONDS. WHEW THE PIC INTERRUPTS. uCM17090

1710 * THE TEST IS REPEATEDs UNTIL ALL RESOLUTION BITS HAVE BEEN TESTED. UCM1T100

1711 = ucMi17110

1712 = HOW TO RUN THE TEST: ucM17120

1713 = ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT UCcHM17130

1714 % THE TEST. AND ENTER °*RUN'. ®0 MANUAL INTERVENTION IS REQUIRED. ucmi17140

1715 =» UCK17150

1716 * OPTIONSS UuCm17160

1717 = LOOPe. CONTINe DEVAUORe INTLEV. TIAVAL UCA17170

1718 = uCcM17180

1719 * ERRORS: UCmi17190

1720 * 03,04 UCM17200

1721 =x UCH1T7210

1722 = ucMizz20

0000 1982 1723 TEST2 EQU * UcM17230

1982 4840 188A 1724 LH PIC+PREC UCM17240
1986 4080 1lECGO 1725 STH PIC+EXPDEV UucM17250
1984 4850 188C 1726 LH LFC+LINE UCM17260
198E DE4D 1EAF 1727 oC PIC+DISARM DISARM INTERRUPTS UCM17270
1992 DESO 1lEB3 1728 oc LFC+DISABLE ucm17280
1729 =* UcM17290

1996 €800 190D8 1730 LHI RO T2INT INTERRUPT VECTORS UcmM17300
1994 4000 1892 1731 STH RO+HOLRO ucM173190
199E 4000 1894 1732 STH RO +HDLR1 Uucmi17320
1733 x UCM17330

19a2 ca800 1000 1734 LHI RO+X*1000°" LEAST SIGNIFICANT RESOLUTION BIT UCM17340
1946 2602 1735 AIS RO.2 INTERVAL = 2 UcM17350
19A86 4000 1ECC 1738 TST2.1 STH RO+PATSAV SAVE RIC ucM17360
19AC 2400 1737 LIS R0O.0 ucm17370
1SAE 4000 1EC2 1733 STH ROWFSTINT UCH17380
1982 D84g 1ECC 1739 wH PIC+PATSAV AND WRITE TO CLOCK UcM17390
i9B6 DE40 1EBO 1740 cC PICSTEN START CLOCKe+ ENAB INTPTS UCM17400
1984 41F0 1ESE 1741 BAL LINK.DELAY SHOULD INTERRUPT UCM17410
19RE 41FQ 1CCé 1742 BAL R15+TT03 ERROR 83 = NO INTFRRUPT. UCM17420
1743 % - UCM17430

19¢e2 4800 1lECC 1744 TS8T2.2 LH ROPATSAV TRY WITH NEXT SELECTABLE RESOLUTION UCM17440
i9ce €500 Foo02 1745 CLHI RO+X'FO0OO2°* ‘ MAX. ATTAINED 7 UCHM17450
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COMMCN UNIVERSAL CLOCK MODULE TEST

TEST 2
19CA 2335
19ccC CAQD
19p0 4300
19p4 4300

0009
19ps 4810
19pC 4510
19€0 4230
19e4 4800
19e8 4230
19¢ecC 4010
19F0 41F0
19F4 41F0Q
19F8 4300
19FC 41F0
1400 4300

1000
19A8
0E28

1908
1690
1884
19FC
1EC2
19C2
1EC2
1ESE
1CcCe
19C2
1CF2
1904

1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1766
1761
1762
1763
1764

T2END
*
*
T2INT

T2INT.1

*

BES
AHI

£Qu
LH

CLH
BNE

BNZ
STH
BAL
BAL

BAL

06-133R05M96A13

T2END
RO,X*1000°*
TST2.1

- TSTEND

x
R1.INTDEV
R1.PREC
T2INT.1
ROWFSTINT
TST2.2
RL.FSTINT
LINKDELAY
R15,7T03
TST2.2
R15+TT0%
T2END

(

PAGE

09:50:59 09/08/78

TRY THIS PATTERN.
DONE TEST

*START* INTPT RECRIVED YET 2

(YES. TRY NEXT PATTERN)

N0, THIS IS IT.

WAIT FOR CLOCK TERM., INTERRUPT

ERROR 03 =~ NO INTERRUPT,

TRY NEXT PATTERN,

ERROR 04 - LFC INTPTD WHILE DISABLED.
IF LFC INTPT. TERMINATE

UCM1T74&60
UCM1T7470
UCH17480
UCM17490
UCM17500
UCM17510
UCM17520
UCM17530
UCH17540
UCM17550
UCM17560
UCM17570
UcM17580
UCM17590
UCH17600
UCM17610
UCM17620
UCHM17630
UCK17640
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TEST 3

1766 * AR EF AR RRRREF KRR AR F R KRR RN R AR R KRR kK UcCHi7esn

1767 =x - UCM17670

1768 = TEST 3 uUCv17680

1769 = uCM17690

1776 * PURPQOSE OF TEST: UcMi7700

1771 x TEST 3 VvERIFIES THAT THE PIC OVERFLCW STATUS BIT Can BE SET aND UCM17710

1772 * RESET UNDER PROGRAM CONTROL . uUc™M17720

1773 % UCH1T7730

1774 % ASSUMPTIONS: UCM17740

1775 * IT IS ASSUMED THAT ThHE PROCESSOR. MEMORY, AND TELETYPE TESTS HAVE ucM177s0

1776 = BEEN RUN PRIOR TO SELECTING THIS TEST. UCM17760

1777 =x UCM17770

1778 « DESIGN SPECIFICATIONS: UCM17780

1779 = CLOCK INTERRUPTS ARE DISABLED., A ONE-MICROSECOND RESOLUTION aND UCH1T7790

1780 * AN INTERVAL OF ZERO ARE SELECTED. A COMMAND *START* IS ISSUED. uc“17800

1781 * FOLLOWEC 3Y A SINGLE #RITE DATA. THE OVERFLOW STATUS BIT IS TESTED ucmi17810

1782 * BY A SENSE STATUS INSTRUCTION, IT SHOULD BE SET. A SECOND SENSE UcM17820

1783 * STATUS I35 EXECUTED TO TEST THAT THE QVERFLOW STATUS BIT WAS RESET ucM4178390

1784 ¥ BY THE FIRST SENSE STATUS THSTRUCTION. uCHM17840

1785 =% uCM17850

1786 * HOW TO RUN THE TEST: UCM17860

1787 =+ ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT UCk17870

1788 % THE TEST., AND ENTER *RUN', NC MANUAL INTERVENTION IS REGUIRED. UCA17880

1789 =* - uCmMi17890

1790 = OPTIONS: UCH173060

1791 = LOOP. CONTINs DEVADRe INTLEV. TIMVAL UCH17910

1792 * ERRORS? UCH17920

1793 « (05,0t UCHM17930

1794 «x UuCM17940

1795 = UCM17950

0000 1AD4 1796 TEST3 EQU * UCHM17960

1AQ4 4840 1864A 1797 LH PICPREC UCM17970
1A908 4850 188C 1798 LH LFCJLINE uCM17980
1799 = UuCM1759¢0

1A0C OE40 1EB3 1800 ocC PIC.DISABLE ucMi1s8000
1A10 DES0 1EB3 1501 oC LFC+DISABLE uctmMiso10
1A14 DA4D 1EBé 1802 D PIC.RIC1000 1 USEC RES. 0 (USEC) INTERVAL uc#18020
1A18 DA%0Q 1ER7 1603 *18) PIC+RIC100G+1 uCM18030
1A1C 9043 1804 SSR PICWR3 To RESET OVERFLOW IBT UcM18040
1A1E DE4p 1EB1 1806 oC PIC.STDSH START & DISARM (X'EQ*") ucM18050D
1A22 CA4Q 1EB6é 1806 w0 PIC.RIC1000 ucCHM18060
1A26 900F 1807 SRLS RO.15 DELAY - FORCE OVERFLOW. uCM18070
1A28 CA40 1EB7 1308 WD PICJRIC1000+1 ucM18080
1A2C 5043 1809 SSR PICWR3 ucM18090
1A2E 4030 1ECE 1810 STH R3+TEMPSTA ucM18100
1A32 4280 1A3A 1811 BTC 8+TST3.1 uCMis1ilo
1A36 41FQ 1D2s& 1812 BAL R15.TT05 ERROR 03 - OVERFLOW STATUS NOT SFT. ucmMi18120
1813 =* uCM18130

1A3A 9043 1814 TST3.1 S8R PICWR3 WAS OVERFLOW BIT RESET BY SSR? ucmisiuo
1A3C 4030 1ECE 1815 STH R3,.TEMPSTA ucM18150
1A40 4380 1A48 181eé BFC 84 T3END UCM18160
1A44 4#1F6 1Ele 1817 BAL R15+TTOE ERROR OE =~ OVERFLOW NOT RESET BY SSR ucM18170
1A48 4300 0E28 1818 T3END B TSTEND ucM18180
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TEST 3

1819 * UCM18190
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TEST &

0000
1a4C 4840
1A50 859
1A54 4850
1A58 Ca0o
1A5C 4000
1460 4000
1As64 DE4C
1A68 DESY
1A6C 41FD
1A70 41FQ
1A74 4300
1A78 4800
1A7C 4500
1A80 43390
1A84 41F9
1A88 4380

1A4C
1884
188C

1ECO
1A78
1892
1894

1EB3
1EAE
1E5E

103C
0E28

1690
188C
1A74
1050
1A7TY

1e21
1822
1623
1824
1425
1826
1827
1828
1829
1830
1631
1832
1833
1834
1835
1&3e
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
185¢0
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
18695
1866
1867
1868
1869
1876
1871
1872
1873

e JENE K R K K BE BE CBE NE CNE NE B NE R R T N R R R IR R N B B

*

EREEERE IR RE R R AR AR KRR KRR AR KRR R KRR ER R AKX
Tes37T 4

PURPQSE QF TEST:
TEST 4 VERIFIES THAT THE LINE FREQUENCY CLOCK (LFC) IS CAPABLE OF
INTERRUPTING.

ASSUMPTIONS:
IT IS ASSUMED THAT THE PROCESSOR, MEMORYs AND TELETYPE TESTS HAVE
BEEN RUN PRIOR TO SELECTInG THIS TEST.

DESIGH SPECIFICATIONS:

PIC INTERRUPTS ARE DISABLED AND LFC INTERRUPTS ENARLED, PENDING
INTERRUPTS ARE CLEARED: PROCESSUR INTERRUPTS ARE ENABLED,

THE PRCGRAM THEN DELAYS 12 TG 15 MILLISECONDS WAITING FOR AN
INTERRUPT. WHEN THE LFC INTERRUPTS. THE DEVICE AODRESS IS CHECKED.

IF THE LFC ADDRESS WAS RETURNEuU. THE TEST TERMINATES. IF ThdEg LFC DOFS
NOT INTERRUPTs OR IF THE WRONG ADORESS IS RETURNED. AN ERROR MESSAGK
IS PRINTED.

HOW TO RUN THE TEST:
ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT
THE TESTe AND ENTER °*RUN®*. NO BANUAL INTERVENTION IS REGQUIRED.

OPTIONS:
LOOP. CONTIN: DEVADRe INTLEV:s TIMVAL

ERRORS:
06.07

EST4 EQu *

LH PIC PREC
LH LFCyLINE

STH LFC+EXPDEV
LHI ROSTHINT
STH RO HOLRO
STH RO +HDLR1

INTERRUPT VECTOR

oc PIC+DISABLE
[s]o8 LFCENABLE

BAL LINK«DELAY SHOULD INTERRUPT (LFC)

BAL R15+TTO6 ERROR 06~ NO INTPT BY LFC

T4END B8 TSTEND

*

TGINT LH ROINTDEV

CLH ROLINE OID LFC INTERRUPT?
BE T4END
BAL R15.7TT707
B T4END

ERROR 07 ~ LFC INTERRUPT W/PIC ADDR,

uCM18210
ucM18220
UC118230
ucMiazyo
UCM18250
UCM18260
uc4i1s8270
ucM18280
UCH18290
UCM18300
uCM18310
uCM18320
UcH18330
UCH18340
ucM18350
UCH18360
ucM18370
UCM18380
ucM18390
Uuc418400
UCM18410
ucHias2a
UCM18430
UCM18440
uCmM18450
UCHM18460
UCH18470
UCN18480
UCM18490
UCHM18500
UCM18510
UCM18520
uC418530
UCM18540
UCM18550
UCM18560
UCM18570
UCM18580
UCM18590
UCM18600
UCM18610
UCM18620
UCHM18630
UCM18640
UCM18650
ucM18660
uc+418670
UCHM18680
UCM18690
ucM18700
UCM18710
uUCH18720
ucM18730
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TEST S

6000
1A8C 48490
1AS90 4859
1A9% C8d0
1A38 4000
1A9C 4000
1AAQ DE&D
1AAY CESQ
1AA8 D84d
1AAC BE4¢C
1ABO Da4o
1AB4 DEY0
1AB8 41F0
1A8C 9940
1ABE 4000
1AC2 C500
1ACe 2333

1a8C

1884
188C

1AD0
1892
1394

1EB3
1E83
1EBE
1£81
1EB4
1EB1
1E5€

1ECA
OFFF

1676
1877
1&78
1679
1860
1&31
1882
1843
1884
1885
1886
1887
1683
1889
1890
1831
1892
1633
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1985
1906
1907
1908
1209
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1928
1927
1928

L B R I K R N B CNE N BE AR R R BRI N NE R NE R R R K R N IR L R
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TEST 5§

PURPOSE OF TEST:
TEST 5 VERIFIES THAT SELECTION OF ZERO RCSOLUTION FOLLOWED BY a
COMMAND *START® WILL STGP THE PRECISION INTERvVAL CLOCK (PICI.

ASSUMPTIONS:
IT IS ASSUMED THAT THE PROCESSOR. MEMORYs AND TELETYPE TESTS HAVE
BEEN RUN PRIOR TO SELECTING THIS TEST.

DESIGH SPECIFICATIONS:

CLOCK IMNTERRUPTS ARE DISABLEO. A ONE-MILLISECOwG RESOLUTION aND

At INTERVAL OF 4096 (MILLISECONDS) IS SELECTED., A COMMANLD *START®

IS THE!, ISSUED. WHILE THE PIC IS RUNNINGs A ZERO RESOLUTION IS
SELECTED. AiD A SECOND COMHMANG *START' IS ISSUED. THE PROGRAM DJELAYS
12 TO 15 MILLISECONDS. AND THE PIC CURRENT INTERVAL COUNT (CIC)

IS READ. THE COUNT SHOULD NLOT HAVE BEEN DECREMENTED.

HOWw TO RUN THE TEST:
ENTER APPROPRIATE VALUES FUR THE TIEVAL AND DEVADR OPTIONS. SELECT
THE TESTs AND ENTER *RUN', NO MAMNUAL INTERVERTION IS REGUIRED.

OPTIONS:
LOOP. CONTINs DEVADRs INTLEVs TIMVAL

ERRORS:
01.0C
ESTS EQuU *

LH PIC+PREC
Lh LFC+LINE

LRI RO TSINT INTPT VECTOR
STH RO +HOLRO
STh RO.HOLR1

ocC PICDISABLE DISABLE INTERRUPTS.

oC LFCDISABLE

wH PICRICBFFF 1 MSEC RES.s+ 4095 (MSEC) INTERVAL
(o] PIC+STDSM START CLOCK. DISARM INTPTS.

WH PICRICOFFF ) 0 RES+ 4095 INTERVAL.

CGC PIC+STOSH
BAL LINK.DELAY
RHR PICRO READ PIC CURRENT INTERVAL COUNT
STH RO +CURCCUNT

CLAI ROWX'0OFFF* DID CLOCK sToP 72

BES TSEND YES.

SHOULD STOP PRECISION CLOCK.

uCM18760
UCcH18770
ucmMis7so
UCHM15790
UC*18800
ucr18810
ucM18820
uc#18830
uCrK18840
uc#188%0
UCcM18660
uCH18870
uc1i18880
UCM18890
uCM18900
ucs18910
uck18920
ucM18930
UCM18940
ucM18950
uCtM18960
uUcM18970
uUcM16980
uc818990
UCHK19000
UCM19010
ucmi9020
UcM19030
UCH19040
ucM19050
uCM1ste0
UCM19070
ucM19080
ucmM138090
UCM19100
ucMisilo
uCcM19120
UCcM19130
UCM19140
ucM19150
uUcM19160
UcM19170
UCM19180
ucuMi9190
ucmi19200
uCM19210
UcH19220
UCM19230
ucMi9240
UCM19250
UCK19260
UcM19270
ucM19280



COMMON
TEST 3
1AcCS8 41F0 1DEE
1ACC 4300 0E238
0000 1ADC
1ADG 41F5 1C52
1ADY 4300 1ACC

1929
1930
1931
1932
1933
1554
1935
1936

UNIVERSAL CLOCK MODULE TEST

TSEND
*

*
TSINT

06=-133RO5M96A13
BAL R15.TTOC
B TSTEND
EQU *
BAL R15.7TT01
B TSEND

PAGE

45 09:50:59 09/08/78

ERROR 0C -~ PIC NOT STOPPED

NO INTERRUPTS EXPECTED
FRROR 01 - INTPT WHILE DISABLED/DSMD

uCM19290
UCMi19300
ucM19310
UCM19320
UCM19330
UCH19349
UCM19350
UCHM19360
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TEST &

0009
1AD8 4849
1ADC 4650
1AEQ csedo
1AEY4 4300
1AE8 ce0g
1AEC 4000
1AFO DESQ
1AF4 DE#D
1AF8 4800
1AFC 4000
1800 D&40
8oy 9043
18056 D239

1ADB

188A
1838C
1834
1852
1B62
1894

1EAF
1EB3

1EBY
1ECC
1EB4

1ECE

1933
1939
194¢C
1941
1942
1943
1944
1945
1946
1547
1948
1549
1958
1251
1982
1553
1954
1955
1956
1957
1958
1959
1360
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1374
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
19as
1989
1990

LB B B R B L K NN N B T BRI R OB N R NS K N N R BN A N N N N N B

T

PAGE 46 09:50:59 09/08/78

Er KRR R RARKEF R KRR KRR R R R F KRR R KRR R KRR A X
TEST s

PURPOSE OF TEST:
TEST & USES THE PRECISION INTERVAL CLOCK TO MEASURE THE TInE TaKEN
FOR 50 LINE FREQUENCY CLOCK INTERRUPTS (50 HALF-CYCLES ON THE LINE).

ASSUMPTIONSS
IT IS ASSUMED THAT THE PROCESSORW MEMORYs AND TELETYPE TESTS HAVE
BEEN RUN PRIOR TQ SELECTING THIS TEST.

OESIGN SPECIFICATIONRS:

LFC INTERRUPTS ARE ENABLED AKD PIC INTERRUPTS OJISARLEO, A RESOLUTION
OF 100 MICROSECONDS AND AN INTERVAL OF 4096 (409 MILLISFCONDS)

AKRE SELECTED. PROCESSOR INTERRUPTS ARE ENABLEDe« AND THE PROGRAA
DELAYS 12 TO 15 MILLISECONOS. WHEN THE LFC INTERRUPTS. PIC IMTERRUPTS
ARE ENABLED, AND A COMMAMD *START® IS ISSUED. AN LFC INTERRUPT
COUNTER IS INITIALIZED. AND S0 LFC INTFRRUPTS ARE COUNTED. WHEN TRF
LAST LFC INTERRUPT IS RECEIVEDs THE PIC CURRENT INTERVAL COUNT (CIC)
IS READ. THE VALUE READ IS TESTEDs YO VERIFY THAT THE PIC IS NOT
RUNNING TOO FAST OR TOO SLOWLY. AN ACCURACY OF 1% IS ALLOWEG.

FOR CRITICAL TESTINGs TEST EQUIPMENT SUCH AS AN ACCURATELY CALIBRATFQ
OSCILLOSCOPE IS REQUIRED.

HOW TO RUN THE TEST:
ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT
THE TEST+ AND ENTER *RUN®', NO MANUAL INTERVENTION IS REGQUIRED.

OPTIONS:
LOOP. CONTINs DEVADRs INTLEV. TIMVAL. HZ

ERRORS:
01.03¢06¢09.0A

ESTa EQu *

LH PIC+PREC
LH LFCLINE
LHI ROPRECINT
STH RO+HOLRO
LHI ROWCLINEINT
STH RO+HDLR1

PIC INTPT HODLR.

LFC INTPT HDLR.

oc LFC+DISARM *STOP* LFC,
ocC PICDISABLE

LH RO+RICOFFF

STH ROPATSAV
ST6.1 WH PIC+RICOFFF

SSR PIC+R3

ST3 R3+TEMPSTA

TQ STOP CLOCK.

uUC+19380
UC419330
UCM19400
UCH19410
uCmuigk2o
UCM19430
UCM19440
UCM19450
UCM13460
UCM19470
UucM13480
UCH419490
UC#19500
UCM19510
UCcHM19520
UCM19530
UCmM19540
ucm195590
UcmM195a60
ucMi19570
ucM19580
UCM19590
UCH19600
ucK19610
uUCM19620
UCM19630
UCKr19640
UCM19650
UCM19660
UCcm19670
UCM19680
UCM19690
uUcM19700
ucmMi9710
ucMio720
UCM19730
uCmi19740
ucM19750
UCM19760
UC¥19770
ucm19780
ucM19790
ucr19800
ucMigelo
uCmM19820
ucM19830
UCM19840
UCM19850
UCM19860
uCcM19870
UCM19880
UCM19690
UCM19200



COMMON UNIVERSAL CLOCK

TEST 6
1BoA DE4D
1BOE C430
1B12 2039
1814 D&%
1818 2400
1B1A 4000
1B1E 4000
iB22 4000
1826 40900
182A DESQ
1B2E 41FC
1832 41F0C
1836 4300

¢Cayg
1B3A 4880
1B3E 4300
1842 2135
1844 41FQ
1648 4300
1B4C 48190
1Bs50 2135
1832 4040
1B56 4300
iB5A 4040
185E 4300

Gooo
1Be2 4540
1866 Gs4o
1BeA 4800
1BeE 2135
1870 DE&O
1374 4040
1878 4800
iB7C 26901
187E 4000
1882 c500
1886 4260
188A 4810
188E 2135
1890 41F0
1894 4300

1EB1
0008

1EBA

1ECy
1ECe
1EC2
1eC8
1EAE
1E5€

103C
0E28
183A

1884
1ECY

1C52
1636

1ECe

1EC2
1B2E
1ECe
iB2t

1862
1884
1ECA
1EC4

1E80
1ECY

1EC8
1£Ce
0033
132¢
lEC2

1CCe
1836

MODULE

1991
1992
1993
1994
1995
1996
1997
1998
1999
2600
2001
2002
2003
2004
200s
2006
2007
2008
2009
2010
2011
2612
2013
2014
2015
2018
2017
2018
20619
2020
20621
2022
2023
2624
2025
2626
2027
2028
2029
2030
2031
2032
2033
2034
2635
2036
2037
2038
2039
2040
2041
2042
2043

(

TEST 06-133R05M96A13

oc PIC+STDSH
NHI ~ R3,X'08"'
BNZS TS5T6.1
*CLOCK NOW STOPPED.,
WH PIC RIC4FFF
*
LIS RO.0
STH  RO+FLAG
STH  RO,PICINT
STH  ROL.FSTINT
STH  RO.INTCNT
oc LFC+ENABLE
TST6.2 BAL  LINK.DELAY
*
BAL  R15:TT06
TEEND B TSTEND
x
PRECINT EQU =

09:50:59 09/08/78

START. DISARM (SToP}.
OVERFLOW 7
YES,

RES 100 USEC., 4095 (409 MSEC) INT,

0 = PIC NOT STARTED
0 = PIC HAS NOT YET INTERRUPTED
0 = *START* INTPT NOT YET RECEIVED.

LFC INTERRUPT COUNT
'START' LFC
WAIT FOR INTERRUPT,.

ERROR 06 = LFC INTPT TIMEOUT.

PRECISION CLOCK INTERRUPTED.

= (ON MODEL 7/32+ SOFTWARE OVERHEAD < 75 USEC (ETPE+START/READ DELAY))

LH PIC.PREC
LH RO+FLAG
BiZ2S PREC.1
BAL R15.TT01
B T6END

PREC.1 LH RY1WFSTINT
BN2S PREC,2
STH PIC+FSTINT

B TST6.2
PREC.2 STH PICWPICINT
B T58T76.2

*
*
*x
LINEINT EQU *
LH PIC PREC
RH PIC+CURCOUNT
LH ROFLAG
BNZS LINE,1
oc PIC,STEN
STH PIC.FLAG
*
LINE.1 LH RO« INTCNT

AIS ROs1

STH RO+ INTCNT
CLHI RJO.51

BL TST6.2

LH R1«FSTINT
BNZS LINE.2
BAL R15,7T7T03
B8 TeEND

PIC INTERRUPTED. WAS IT RUNNING 2
YES.
ERROR 01 - INTPT WHILE DISAB/DOSMD,

*START* INTPT RECFIVED YET 2
YES.

W0, THIS IS IT,

“THROW IT AWAYY

PIC RUNNINGs GOT INTVL INTPTS
SO WAIT FOR NEXT LFC INTPT.

LFC I4TERRUPT RECFIVED,

READ CIC

PIC RUNNING ?

IF SO+ COUNT LFC INTPTS,

START PIC - WILL WOT USE 1ST INTPT.
PIC NOW RUNNING.

COUNT LFC INTPTS

INTERRUPT QUOTA MET 7

WAIT FOR MORE,

DID WE GET *START' INTPT FROM PIC 2

YES -
ERROR 03 - PIC OIn NOT INTERRUPT.

UCM19910
UCH19920
UCM19930
UCM19940
UCr19950
uCM19960
UcM19970
uctM1998¢
UCtM19990
ucm2p000

. UCM20010

ucM20020
uCH20030
ucmM20040
ucM20050
UcH20060
ucmM20070
uCmM20080
UcM20090
ucm20100
ucm20110
UCK26120
Ucm20130
uCM20140
UCM20150
ucM2g160
ucM20170
uCM20180
ucM20190
ucmM26200
UCH20210
utM20220
uCM20230
UCH20240
UcmM2025¢0
UCH20260
uCH20270
ucM20280
ucM202990
UCH20300
uc420310
ucm20320
uCM20330
UCM20340
UCH20350
UCH20360
uyCtM20370
ucM20380
UCM20390
UcM20400
UCHK20410
uCM20420
ucmK20430



COMMON UNIVERSAL CLOCK MODULE

TEST 6
1898 4819
169C 2135
1B9E 41FQ
1BA2 4300
1BA6 €500
1BAA 4280
1BAE 4800
1382 4500
1886 48190
1B8A €510
18BE 2338
1B8C0 C500
1BC4 2388
18Cé c500
1BCA 2188
18ccC 2309
18CE C500
15p2 2384
1BD4% Cc500
18D8 2383
18DA 4%1F0
18DE 4300

1ECs

108t
1836

0034
1B2E

1ECC
1£Ca
1760
Q060

041F

03B9

Qoc2

006E

10A2

1B36

2044
2645
2Lu4s
20647
2048
204
2650
2051
2052
2653
2054%
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2665
2066
2067
2068
2069
2070
2071
2072
2073
2074

TEST 06-133RJI5M36A13 PAGE

LINE.2 LH R1.PICINT
BNZS LINE,.3
BAL R15.7T702
8 T6END
*
LINE.3 CLHI RO«52
gL TST6.2
*
LH RO.PATSAV
SH RO«CURCOUNT
LH R1l+HZ+6
CLHI R1.X'60"
BES LINE.4
*
*50 CYCLE LINE
CLtil RO+S151&X*OFFF*
3NLS LINE.S
CLAI RO«50498X°OFFF*
BLS LINE.S
BS LINE.6
*
= 60 CYCLE LINE
LINE.4 CLHI RO42308X'OFFF*
BNLS LINE.S3
CLHI RO.42068X°0FFF*
BNLS LINE.&
*®
LINE.S5 BAL R15+TTCA

x
LINE.& B T&END
*

09350259 09/08/78

GOT PIC INTERVAL INTPT. YET ?
YES.
ERROR 09 = PIC INTPT LATE.

WAIT FOR #52

START COUNT LESS
DECREMENTED COUNT = DECREMENT

60 CYCLE LINE ?

S0~-HZ COUNT + 13%
COUNT HIGH
50-HZ COUNT - 1%
COUNT 0w,

60~-HZ COUNT + 13
COUNT HIGH.
60-HZ COUNT - 1%
COUNT NOT LOMW,

ERROR O0A -~ COUNT NOT IK RANGE.

ucm20440
UCH20450
uCM20460
UCH20470
ucM20480
UCHM20490
ucMa20500
ucmK20510
UCM20520
ucM20530
UCM20540
UCM20550
ucmMz0560
UuCM20570
ucmM20580
ucm20590
uCM20600
UCH20610

o AEAD
utmagseas

uCk20630
UCM20640
UCM20650
UCN20660
UCM20870
UCH20680
UcM20690
uUCH20700
UCK20710
uCM20720
uCM20730
UCH20740
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TEST 7
2076 % FXEXEKAFIRIRREF Rk & KK HOK KKK ROK kAR K KRR R KRRk K X Rk kK ok kK
2077 =x
2078 = TEST 7
2079 x
2080 * PURPOSE OF TEST:
2681 * TEST 7 VERIFIES THAT DATA MAY BE WRITTEN TO THE PIC RESOLUTIOMN AND
2082 x INITIAL COUNT (RIC) REGISTER DURING A CLOCK PERIOD (WHILE THE CLOCK
2083 % IS RUNNING).
2084 *
2385 * ASSUMPTIONS:
2086 =* IT IS ASSUMED THAT THE PROGCESSORs MEMORY. AMD TELETYPE TESTS HAVE
2687 = BEEN RuUN PRIOR TO SELECTING THIS TEST.
2088 «x
2089 * DESIGN SPECIFICATIONS:
2090 =*= CLOCK INTERRUPTS ARE DISABLED AND THE PIC IS STOPPED. A ONE-MILLI
2091 x SECOND RESOLUTION AND ONE-MILLISECOND INTERVAL ARE SELECTED. PIC
2092 = IRNTERRUPTS ARE ENABLEDe. ARD A COMMAND *START® IS ISSUED. AN INTERVAL
2693 % OF 4095 (HMILLISECONDS) IS SELECTED, AND PROCESSOR INTERRUPTS ARE
2094 = ENABLED. THE PROGRAM DELAYS 12 TO 15 MILLISECONDS. WHEN THE PIC
2095 = INTERRUPTS. THE CURRENT INTERVAL COUNT (CIC) IS READ AND THE CURRENT
2096 x COUNT COMPARED TO THE VALUE PREVIOUSLY WRITTEN TO VERIFY THAT THE
2097 * #RITE *HORKED' DURING THE CLOCK INTERVAL.
2098 =»
2339 % HCOW TO Ruk THE TEST:
2100 =* EATER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT
2101 = TrE TEST« AND ENTER 'RUN'. N0 MANUAL INTERVENTION IS REQUIRED.
2102 =
2103 = OPTIONS?
2104 *x LUQP. CONTIH. DEVADRs INTLEV. TIMVAL
214085 %
2166 * ERRORS:
2107 =* 01,03.08
2108 +
2102 *
0090 18E2 211¢ TEST? Equ x

2111 =

16E2 C800 1C2e 2112 LHI ROST7INT INTERRUPT VECTORS

1BEs 4000 18692 2113 STH ROsHOLRO

1BEA 4000 1894 2114 STH RO «HDLR1
2115 =

18€€ 4840 1884 2116 LH PIC.PREC

1BFe 4850 188C 2117 L LFC.LINE
2118 =

18Fé& CESY 1EAF 2119 oC LFC'DISARH

18FA DE40 1EAC 2120 GC PIC,ZERD SET BYTE POINTER

18FE D840 1EAC 2121 WH PIC+2ERO

1Co2 LUE&D 1£81 2122 GC PIC«STOSH STCP PIC.

1Ca6 Dasy 1EBC 2123 wH PICWRICS001 RES 1 MSECs INTERVAL 1 (MSEC)

1CoA 43800 1EBE 2124 LH RO+RICBFFF

1COE 4000 1lECC 2125 STH ROWPATSAY

1C12 CE4Q 1E8BO 2126 oC PICSTEN START PIC

1C1é b84¢ 1EBE 2127 WH PICRICBFFF RES 1 MSECs INTERVAL 40395 (MSEC)

1C1A 41F0 1ESE 2128 BAL LINKDELAY

UCM20760
ucma20770
ucM20780
uctm2079¢
ucmM20800
uCm20810
UC®20820
uCM20830
ucH20840
uC.420850
ucu2p0860
utn20870
uCH20880
ucH420890
ucmM20900
uc4206910
UCH20920
UcM20930
UCH20340
UCH20950
UCr20960
ucMa20970
uUCM20980
ucm20990
uc#21000
UCH21010
uc#21020
UCK21030
UCi421040
uCM®21050
Ucm21060
ucCM21070
uc#21080
ucM21090
UCH21100
ucCH21110
UCH21120
uUCH21130
uCM21149
uC¥21150
UCx21160
UCM21170
uCtH21180
uCit21190
uCM21200
uCx21210
uc#21220
ucx21230
UCHM21240
UCH21250
uUCM21260
ucM21270
UC%21280



COMMON UNIVERSAL CLOCK MODULE

TEST 7
1C1E 41FQ
1ca2 %300
1c2e 4840
1C24 D94g
1C2E 4500
1Cc32 45400
1C3e 2335
1C38 41FQ
1C3C 4330
1C40 caao
1C44 4500
1Cy48 2333
1C4A 41F0
1C4E 43430

icCe
GE28
1884A
1ECA
169¢
188A

ics2
1cz2

OFFF
1ECA

1086

1czz2

2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
21490
2141
2142
2143
2144
2145
2146
2147

TEST 06~133R05M96A13

T72.0

T7IHT

*
T7INT.1

*
T7INT.2
*

LHI

BES
BAL

B

R15.7TT03
TITERU

PICPREC
PIC+CURCOUNT
RO+INTCEV
R3+PREC
T7INT.1
R15.TT01
T7ERD

ROWX*QFFF "
RO s CURCOUNT
T7TINT,.2
R15.77C8

T7END

PAGE 50 09:50:59 09/08/78

ERROR 03 - NO PIC INTERRUPT

GET COUNT FROM PIC CIC.

ERRGR 01 = LFC INTPT WHEN DISARMED.

COUNT WRITTEN TO PIC.

ERROR 08B - CIC NOT READ PROPERLY

ucx212920
ucm21300
uC%21310
ucM21320
UCH21330
ucs21340
uC421350
UCM21360
UcM21370
ucHM21380
ucu21390
ucM21400
ucM21410
ucM21420
UCH21430
UCH21440
UC42145S0
uUCM21%60
uUCx21470
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ERROR HANDLERS

2149 ¥ HAFEREERERKEKE R R KR KRR EER KKK KT KRR KRR KR F KRR RN AR KRRk UCM21496

2150 =x UCH21500

2151 * ERROR HANDLERS., UC#21510

2152 =* uUCM21520

0000 1C532 2153 TT01 EQu * INTPT WHEN DISABLED/DISARMED ucM21530

1c52 40F0 1ESC 2154 SThH R15+LINKSAY UCM21540
1C56 C800 3031 2155 LHI RO,.C*01" JCM21550
1CS5A 4000 1lefFE 2158 STH RO +ERRNO ucmM21560
1CSE 41F3 OFDC 2157 BAL R144ERR1 *ERROR TTO1* ucM21570
1Cs2 2403 2158 LIS ROs+3 uctM21580
1Ce4 4810 1690 2159 LH R1+INTDEV UCM21590
1C68 c820 1720 2160 LHI R2+ASCIDEV uUCcM21600
1CeC 41F0 1130 2161 BAL LINK«HEXASC uUCm21610
1C70 2402 2162 LIS R0+2 UCm21620
1C72 4810 1692 2163 LH R1+INTSTA uUcM21630
1C76 c820 1728 2164 LHI R2+ASCISTA UCM21640
1C7A 41F0 1130 2165 BAL LINK+HEXASC Ucm21650
1C7E €8sy 171C 2168 LHI R5+DEVMSG uCM21660
1Cs52 41F0 1130 2167 BAL LINKsPRINT *DEV DDD STA SS* UCM216786
1C86 4300 1lE4G 2168 B TSTENDX uCm21680
2169 x uCM21690

C0GOo 1csaA 2170 7702 EQY * PIC DID NOT DECREMENT WHEN STARTED. uc#21700

1C8A 4GF0 1ESC 2171 STH R1S+LINKSAV ucM2171¢0
1C8E Ca00 3032 2172 LHI RO.C*02"* uCm21720
1C92 4000 1éFL 2173 STH RO+ERRNC ucM21730
1C9%6 41€3 OFDO 2174 BAL R144ERR1 YERROR TT02" UCM21740
1C9A 2404 2175 LIs RO«4 uCK21750
1C9C 48132 1ECC 2176 LH R1,PATSAY UCM217690
1CAG C41o OFFF 2177 NHI R1«X*OFFF"* uUCw21770
1CAL Cb20 1840 2178 LHI R2+INTASC UCm21780
icas %1F9 113¢ 2179 BAL LINK.HEXASC UcmM2179¢
1cAC 24G4 2160 LIS ROsl ucM21800
1CAE 4819 1ECA 2181 LH R1«CURCOUNT ucm21810
1C32 Cdz20 1852 2182 LHI R2+PRESASC UCM21820
1C3é 41FQ 113cC 2183 BAL LIMNKHEXASC ucM21830
1CBA C850 1834 2184 LHI RS .COUNTMSG ucCM21840
1CBE 41F0 1190 21895 BAL LINKPRINT *INIT COUNT XXXX PRES COUNT YYYY? UtM2185¢0
1cca 4300 1E4C 2loé B TSTENDX UCM21860
2187 «x uCr21876

0604 1CCs 2188 TT03 [R1¥] * PIC DID NOT INTERRUPT UuCm21880

1CCé 40F9 1ESC 2189 STH R15+LINKSAY uCM21890
1CcAa Ce00 3033 21990 LHl RO.C*03* ucM21900
1CCE 40200 1leFE 2191 STH RO +ERRNO UCH»21910
1CDpe 41E0 OFDG 2152 BAL R14+ERRL YERROR TTO3! uCmel1920
1CDe 4810 1lECC 2193 LH R1.PATSAV uCM21930
1CoA $061C 2194% SRLS Rl1l.12 ucM21940
1CoC 24501 219% LIS RO.1 uCtM21950
1CDE €325 1863 2198 LHI R2+ASCBIT+1 uCM21960
1CEz 41F0 1130 2137 BAL LINK +HEXASC uCM21970
1CEs ca53 185aA 2198 LHI R5«81TMS6 UCM21980
1CEA 41F0 1133 2199 BAL LINKoPRINT *3ITS SET Xx* UCm21990
1CEE 4300 1E40 2200 B TSTENDX UCM22000

2201 = ucm22010



COMMON JUNIVERSAL CLOCK MCDULE

ERROR HANDLERS

1CF2
iCFe
1CFA
1CFE
1Dgz
1006
100A
103t
1012
1D14
1018
121¢C
1D26
1024

ipa2s
1p2C
1330
1034
1D3s8

103C
1040
104%
1048
1D4C

1050
1854
1058
1D5C
1Ds0

1054
1068
106C
1070
1D74
1076
1D7A
1D7E
1D32
1Daé6
1D8A

108E
1092

)

Goso
4GFQ
Ceog
4003
%1EC
4800
4609
41EQ0
4810
2433
cegag
41FC
€359
41iFQ
4300

0004a
4UFD
800
4000
41€0
4300

0009
40FQ
caoo
4000
&1EQ
4300

0G03
40F0
c&0d
400¢
41E0
4300

0000
40F0
caoo
4000
41E0
2404
48190
C820
41FQ
c850
41F3
4300

6000
40FQ
Ca0o

1CFe
lESC
3u3e
16FE
0FDO
1639
16906
QF DA
1ECC

1864
1130
1866
119¢
1€40

ipD28
1ES3C
3035
16FE
OFDO
1£26

103C
1£5C
3036
16FE
0FDO
iE40

1050
1E5C
3u37
16FE
OFDO
1002

1064
1E5C
3632
16FE
0FDO

1ECA
1852
1130
1846
1190
1E40

1DaE
1£5C
3039

2202
2203
2204
22035
2206
2267
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254

TEST

TTa4

TT45

TT06

TT07

TT08

TT08.1

TT0S

EQu
STH
L=I
STH
BAL

STh
BAL
LH

LIS
LAl
BAL
LHI
BAL

Eau
SThH
LHI
STH
BAL
2]

EQu
STH
LHI
STH
BAL

EGU
STH
LHL
STH
BAL

EQu
STH
LHI
STH
BAL
LIS

LHI
BAL
LHI
BAL

EQU
STH
LHI

06~133R05MI6A13

*
R15+LINKSAV
RG.C* 04"
RO.ERRNO
R144ERR1
ROINTOEY
RO JERROEV
R144+ERRD1
R1.EXPDEV
RO+3
R24,ASCEXP
R15+HEXASC
RS +ASCMSG
R154PRINT
TSTENDX

*
R15.LINKSAY
RO.C'0QR?

RO +ERRNO
R14+ERKR1
TTO0E.1

*
R1SLINKSAY
RO.C*06°*
RO+ERRNO
R14+ERR1
TSTENDX

*
R15:LINKSAYV
RO.C'07°*
RO+ERRNO
R14+ERR1
TTo4.1

*
R15.LINKSAV
RQ.C*02°
RO+ERRNO
R144+ERR1
ROW4
R1+CURCOUNT
R2,PRESASC
LINK+HEXASC
R5«CNTMSG1
LINK+PRINT
TSTENDX

*

R15+LINKSAV
RO.CtO9*

PAGE
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PIC INTERRUPTED WITH LFC ACDRESS

YERROR TTO4*

*OEV DDO*

*ExP DDD*

PIC OVERFLOW STATJS BIT hoT SET

*ERROR TTOS¢*
*STA SS°*

LFC INTERRUPT TIMFGOUT

'ERROR TTO6*

LFC INTERRUPTED WITH PIC ADDRESS

*ERROR TTO7*
*0EV DDD EXP DDOD*

PIC DID NOT DECREMENT (TIMEOUT)

'ERROR TTO08"'

*PRES COUNT XXXX*

NO PIC INTPT BEFORE LFC INTPT #51.

ucm22020
UctmM22030
ucM22040
ucm224050
Ucm22060
ucm22070
UcM22080
UCM22090
uctM22100
ucM22110
UcmM22120
UCm22130
UcM22140
ucMz22150
ucM22160
ucM22170
UcM22180
UCK22190
UCmM22200
ucHM22210
ucM22220
Ucm22230
ucm22240
ucmM22250
uCM22260
UCN22270
uim22280
ucM22290
UCM22300
ucm22310
ucM22320
UCM22330
uCmM22340
UCM22350
ucm22360
uCM22370
ucm22380
ucM22390
ucm22400
UCM22410
ucCiq22420
uC#22430
UCHM22440
ucm22450
ucM22460
UCM22470
uc~22480
uCi22490
UC#22500
ucmz2510
ucma2520
UCtM22530
UCcM22540



( .

COMMON UNIVERSAL CLOCK MODULE

ERROR HANDLERS

1D36 4000 16FE 2255
1DsA 41E0 OFDO 2256
1D9E 4300 1074 2257
2258

GGO0 1Az 2259

1DA2 4GFO 1E5C 22610
1046 €500 3041 2261
10AA 4000 16FE 2262
1DAE 41E0 OFO0O0 2263
ipB2 4300 1074 2264
2265

0000 1DBe 2266

1088 40F0 1ESC 2267
10BA €800 3042 2268
10BE 46300 16FE 2269
1Dc2 41E0 CFDO 2270
10ce 4810 1ECC 2271
1CCA 24394 2z72
10ccC €820 1878 2273
1000 41F0 1130 2274
1004 4819 1ECA 2275
1008 2404 2276
10DA €527 1884 2277
10DE 41F9 1130 2278
102 C850 1870 2272
10E86 41F0 1190 228¢
1DEA 4300 1E40 2281
2282

0003 1DEEL 2283

1DEE 40F0 1E5C 2284
10F2 Cs00 3043 22853
10Fe 4000 16FE 2286
1DFA 41E0 OFDO 2287
10FE 4300 1074 2288
2283

0000 1g02 2290

1E02 40F0 1E5C 2291
1906 C800 3044 2292
1E0A 4006 16FE 2293
1E0E 41E0 GFDO 2294
1E12 4330 1DCe 2295
2296

G0J0 1Ele 2297

116 40FQ 1ESC 2238
1t1A €800 3045 2299
1€1F 4000 16FE 2300
1£22 41EG UFDU 2301
1E26 4510 1ECE 2302
1E24 €820 1728 2303
1E2E 2432 2304
1£30 41F0 1130 2305
1E34% C850 1724 2306
1E£38 41F3 1190 2307

TEST

TTOA

1708

TT08.1

TT3C

TT0D

TTOE

TToE.1

STH
BAL

EQu
STH
LHI
STh
BAL

EGU
STH
LHI
STH
BAL
LH

LIS
LHI
BAL
LH

LIS
LHI
BAL
LHI
BAL

[}

£

STH
LAHI
STH
BAL

EQU
STH
LHI
STH
BAL

EQu
STH
Lhl
STH
BAL
LH

LHI
LIS
84aL
LAl
BAL

(

06=~133R05M96A13

ROERRNO
R14+ERR1
TT08.1

*
R15sLINKSAV
RO.C*0A"
RO+ERRNO
R14+ERR1
TT0841

*
R15+LINKSAV
RO.C'CB"
RO+ERRNO
R14+ERR1
R1+PATSAV
R4
R2+LOADASC
LINK+HEXASC
R1+CURCOUNT
RO4
R2«RDASC
LINK«HEXASC
R5+LOADMSG
LINKPRINT
TSTENDX

*
AR15+LINKSAV
RO.C*OC*

RO ERRNO
R144ERR1
TT708.1

*
R15¢LINKSAY
RO,C*0D*

RO +ERRNO
R14+ERR1
TT08.1

x
R15+LINKSAV
ROLC*CE"
ROERRNO
R14,,ERR1
R1«TEMPSTA
R24ASCISTA
RO.2
LINKHEXASC
R5+.STAMSG
LINK+PRINT

PAGE
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*ERROR TTO09*
*PRES COUNT XXXX*

PIC CIC OUT OF LIMITS AT LFC
+« INTERRUPT #S2

*ERROR TTOA®

"PRES COUNT XXXX*

PIC LOADED BUT NOT READ CK

*ERROR TTOB?

*LOADED XXXX READ YYYY?

PIC WOT STOPPED WITH ZERO WRITE/STRT

*ERROR TTOC?
*PRES COUNT XXXX°*

PIC NOT LOADED OK DURING INTERVAL

*ERROR TTOD®
'LOADED XXXX READ YYYY*

PIC OVERFLOW BIT NOT RESET BY SSR

YERROR TTOE!
SEVICE STATUS

*STA SS*

ucM22550
UCHM22560
uCcM22570
ucM22580
UC#422590
Uck22600
ucM22610
uC¥22620
ucM22630
ucM22640
uCi22650
UCM22660
ucm22670
UCM22680
Utm22690
UcH227090
UCH22718
ucm22720
UcM22730
ucM22740
UCH22750
Ucn22760
UCK22770
uc#22780
UcM22790
uCM22800
uCK22810
UCn22820
UCK22830
ucmM22840
UCM22850
UCK22860
ucm22870
ucH22880
ucM22890
ucK22900
UCx229140
ucm22920
UCM22930
Ucx22940
Uucs22950
Uc422960
UcM22970
UCmM22980
UCM22990
Ucm23000
UCM23010
ucM23020
ucM23030
ucmM23040
UCM23050
UCM23060
UCcM23070
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COMMON UNIVERSAL CLOCK MODULE

ERRCR HANDLERS

1E3C 4300 1E4¢ 2345
2309

0000 1E4G 231¢

1€40 4800 16Ca 2311
1E44 2601 2312
1E4é 4000 16CA 2313
2314

1E4A 4000 16BE 2315
1E4E 4009 1ibCO 231e
1E52 41FQ 120t 2317
1E56 48F0 1ESC 2318
1E5A 030F 2319
2320

1e5C 00090 2321
2322

2324

2325

2326

2327

2328

1E5E 4350 1788 2329
1Es82 4330 1E£76 2330
1E66 4870 GA22 2331
1E&A 9567 2332
1£6C 24BA 2333
1E6E 2761 2334
1£70 2031 2335
1E£72 2751 2336
1E74 2034 2337
1€7e C&870 00FO0 2338
1E7A 9567 2339
1E7C 030F 2340
2341

2342

2343

2344

0000 1E7E 2345

1E7€E 4800 17c4 2346
1E82 C400 O3FF 2347
lE86 49006 188A 23458
1E84 2601 2343
1E8C 4000 188C 2350
2351

190 4800 17AC 2552
1E94 C400 000F 2353
1E£38 D260 189¢C 2354
1£9C 0200 13391 2355
2356

1EA0Q 24090 2357
1EA2 4000 t892 2358

*

BAL

O % % % %

ELAY LH

DLY.0 LIS
DLY.1 SIs

DLY.2 LHI

*

krcmmmccnam—--

TEST 06=-133R0SMIBALS
B TSTENDX

*x

TSTE iuX Eul *
LH RO+TOTERR
AIS RGe1
STH RO+TOTERR

*
STh RO+ISITERR
STH RO+ NOGERR
BAL LINK+TSTBRK
LH R1S+LINKSAY
ER R1S

*

LINKSAY DCX 0

LINK2OELAY

RS+TIMVAL +&
OLY.2

R7 «PSW
R&6R7
R6+10
Rés1
OLY.1
RS.1

OLY .G
R7+X*00F0"
R&R7

LINK

* INITIALIZATION ROUTINE

*
INIT EQU
LH
NHI
STH
AIS
STH

LH

NHI
ST8
STB

LIS
STH

-

*
RO+DEVADR+6
ROX*3FF"*
RO «PREC
RO.1
ROWLINE

ROINTLEV+E
R0,15

RO+ INTLVL
RO+ INTLVL+1

ROO
RODEVINT

PAGE
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FORCE ERROR PRInT
SUPPRESS THAT PRINT

RETURN ADDRESS

LA S 222 S LSS RS S 2 Y I T I I I T IR SIS TIISSYSE IS TS 2
SUBROUTINE DELAY - SOFTWARE INTERRUPT TIMEOUT
CALLING SEQUENCE:

SPECIFIED VALUE

ZERO = NO DELAY.

COMNON PSW USED IN I/0 TEST
ENABLE PROC. INTPTS

OISABLE PROC. INTPTS

TO SET UP BASIC TABLES. ETC.
SET UP DEVSADR TARLE **x

PIC DVADR
LFC DVADR

SET UP INTLVL TABLE *#*x
EXTRACT INTLVL INFO

SET UP DEVINT TABLE k%
NO INTERRUPTS EXPFCTED

UcM23080
ucM23090
UCu23100
ucma23110
UCMa3122
ucm23130
UCM23140
ucM23150
UcM231e0
UCM23170
ucM23180
UCM23190
UCM23200
ucma23210
ucm23220

Ucm23240
uUCM23250
UCM23260
UCm23270
UCM23280
ucm2329¢0
UcmM23300
UcM23310
ucmu23320
ucrK23330
UCM23340
UCM23350
ucma33éo
UCii2337¢
UCM23380
UCM23390
UCH23400
uCn23410
UcH23420
UCH23430
ucmMa3u4o
uC123450
ucH234e60
uCM23470
ucM23480
UCM23490
UC1423500
ucK23510
ucM235290
UcCt23530
uCm2354¢
UCmM23550
ucM23z560
UcCK23570
ucmM23580



COMMON UMIVERSAL CLOCK MODULE TEST
ERROR HANDLERS

1EA6 4000 1894 2359
1EAA 030F 2363

06=133R05MI6A13
STH RODEVINT+2
BR LINK

(

PAGE

55

09:50:593

09/08/78

UCM23590
UCH23600



COMMGN UNIVERSAL CLOCK MODULE TEST

TEST CONSTANTS ArD STORAGE AREAS

1EAC
1EAE
1EAF
1EBQ
1E/1
1E82
1E33

1E84
1E36
1£38
1E84A
ie£3C

1E8E

1eco
1EC2
1ECcy
lEce
1€cs
1EcA
1ECC
1ECE

1EDO
1ED6
1ED08
1EE0
1EEC
1EEY
1EE8
1Fs8
1FAS8
1FES
20£E8

20E8

Goag
40
co
6l
EQ
AQ
&4

OFFF
1000
1334
4FFF

annt

Sewva

BFFF

0000
0030
0000
60ag
0000
0000
00090
0000

00060 1EDO

0000 gado
0000 o000

2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2389
2381
2382
2383
2384
238%
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
24801
2402
2403

2404
2405
2406
2407
2408
2409
2410

*
* KR ERXEEEEREK R KK
*
x

06~133R35M96A13

TeST CONSTANTS

*
ZERO
ENABLE
DISARM
STEN
STOSH
sSTDSE
DISABLE

OCx
oB
5B
b8
D8
(3]
[3]:]

¥ ExFEREREEEXKE
*+ RESOLUTION AND INITIAL COUNT VALUES

OF CHKSUM FILE

RICOFFF DCX
RICip0G DCX
RIC1384 0OCX
RIC4FFF DCX
fIC8001 0OCX
RICSFFF DCX
* FRERERFEKERE
EXPDEV ocx
FSTINT ocx
FLAG oCcxX
PICINT 9]0 ¢
INTCNT DCXx
CURCOQUNT DCX
PATSAV o109 ¢
TEMPSTA DCX
*
LNZB EQU
x
**CHKSUM
* START
%
*
*
OPTBUF DS
IOSAVE DS
TEMP DS
ALIGN
PSWSAVE DCY
RSAVE oS
INTSAV DS
ERRSAVE DS
DS
DS
*
IF1 IF

6000

xX'4qr
X*'Ce*
X'60"
X*EQ"
X*aAQ*
Xt80"*

OFFF
1000
1364

4FFF
anail

8FFF

o000 000

*»

PAGE
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DISARM

START AND ENABLE
START+DISARM
START. DISABLE

USED IN TOINT
SET wHEN *START' INTPT RECEIVEL.

SET WHEN PIC INTPTS. TEST 6

LFC INTERRUPT COUNTER. TEST 6
VALUE READ FROM PIC CIC

VALUE WRITTEN TO PIC RIC REGISTER
USED AT TIMES FOR DEVICE STATUS

OPTION INPUT BUFFFR
TEMPORARY STORAGE LOC
PPF PSW SAVE AREA

REGISTER SAVE AREA

REGISTERS ON EXT/IMM INTFRRUPT
REG STORAGE FOR ERROR ROUTINES
REG SETS 4-F, 8/32 WITH 8 SETS
DOUBLE PRECISION FP REG SAVE AREA

ucH423620
ucr23630
ucM236u40
UCM23650
ucmMa3e60
ucwM236790
UCA23680
ucm23690
ucM23700
ucM23710
ucmM23720
UCM23730
UcM23740
UCH23750
UCH23760
UCHM23770
uCmM23780
uCM23790
LHCHM23800
UCM23810
ucmM23820
UCH23830
ucma23840
UCmM23850
UCH23860
ucM23870
ucm23880
uCM23890
UCm23900
UcM23910
uCM23920
uCr23930
UCM23940
UctM23950
UCM23960
uUctM23970
uCM23980
UuCmM23930
UcmMa24000
uUCH4240190
UCM24020
UCM2403¢0

ucM24040
uCM24050
UCM24060
ucM2407¢
ucM2u4080
UcM24090
ucM24100



=
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COMMON UNIVERSAL CLOCK MODULE

CHKSUM/M17 PUWNCHER

2128 2400 2412
212A 9510 2413
2414

212C €810 0A0D 2415
2130 2421 2416
2132 €830 1EDD 2417
2136 2440 2418
2138 D351 0000 2419
213C 0745 2420
213t C110 2138 2421
2142 D240 0099 2422
A 2423

2146  CB1D 008C 2424
214A  9E21 2425
214C o444 2426
214E 9824 2427
2150 9411 2u28
2152 9501 2423
2154 D360 007A 2431
2158 DE60 0078 2432
215C 9060 2433
215 2081 2434
2160  Y41FQ 2142 2435
2164 9411 2436
2166 C&30 00CF 2437
215A  DA6l1 000G 2438
215 9060 2439
2170 2081 2440
2172 Cli0 2164 2441
2176  41FQ 21A8 2442
2443

2174 D340 0099 2444
217E  CB10 O0ADD 2445
2182 €830 1EDO 2446
2186 0351 0000 2447
2184 0745 2448
218C  9Ae5 2449
218E 9401 2450
2190 9829 2451
2192  9D60 2452
2194 2081 2453
2196 €110 2186 2454
215A  41F0 21A2 2455
2196 4300 2146 2456
21AZ €800 0100 2453
2146 2303 2459
21A8 €800 G055 2460
21AC 2701 2461
21AE  032F 2462

TEST 06-133R05M956A13

SCHKSUM

*

SGEN

STAPE

SPUKCH

SPNCH1

$PHCH2

STAPL

sTAPLL
$TAPLP

LIS
EPSR

LDAI
LIS
LDal
LIS
L8
XAR
BALE
s18

LHI
OCR
EXBR
WHR
EXBR
EPSR

LB

SSR
BTBS
BAL
EX3BR
LHT
WD
SSR
BT18S
8XLE
BAL

LB
LDAIL
LDAI
LB
XAR
WOR
EXBR
WHR
SSR
BTBS
BXLE
BAL

LHl

LiHl
SIS
BRPR

RO.0
R1+RO

R1+ORIGIN1
R241
R3.LNZB
R4+0
R540(R1)
R4 4R5
R1+8GEN
R4 ¢ MN+3

R1+.X*0080"
R24R1
R4 +RY
R2+R4
R1.R1
ROWR1

R6«X*TA?®
R6+X*'7B*
R6+RO

8¢1
R15+$STAPL
R1+R1
R3.X'CF?*
R&+0({R1)
R&64RC

8s1
R1+3PNCH1
R15+8TAPL1

Ry +MN+3
R1.0RIGIN1
]R3,LiNZB
R5+G(R1)
R4 +R5
R64RS
ROWR1
R2.+R0O
R&+RO

8:1
R1ssPNCH2
R15.$TAPL
$STAPE

RO256
STAPLP
R0O+85
RGe1
R15

09:50:59 09/08/78

PUNCH M17 TAPE WITH CHECKSUM
SELECT REG. SET 0

START
IHNICREMENT

FINAL
CHECKSUM BYTE

CHECKSUM BYTE TO BOOT LOADER

DISPLAY : NORMAL MODE

CHECKSUM BYTE TO D1

HALT PROCESSOR.

GET BOUTDV {(PUNCH) ADDRESS.
START TAPE PUNCH

PUNCH LEADER
{R1} = X*'0080°*

PUNCH B800T LOADER

PUNCH ONE-FOLD GAP.

GET CHECKSUM SYTE
(NORMALLY X*a00")

PUNCH PROGRAM

OATA ACDRESS TO DISPLAY,

PUNCH TRAILER,

DISPLAY CHECKSUH, HALT PROCESSOR.,
TO PUWCH 3LAGK LEADER

TO PUNCH 1-FOLD GaAP

RETURN

UCHM24120
ucCM24130
ucM24140
UCM24150
UcM24160
UCM24170
uCM24180
UCHM24190
ucmMz4200
uUCcHM24210
uCM24220
ucM24230
UCM24240
ucMau2s5n
utM242569
UCM24270
ucm24280
ucM24290

ucKze310
ucM24320
uCmK24330
ucM24340
UCmM24350
UtM24360
UCM24370
UCH24380
uCH24390
UCM24400
UCH24410
UCM24420
ucH24430
uCM24440
UctM24450
UCH24460
uCu424470
uCH24480
uCx24490
ucH24590
ucM24510
uctM2u4520
UCM2453C
ucma4540
uCM24550
UCH24560

ucMa4580
UCH24530
UCM24600
uUCM24610
UcM24620



COMMON UNIVERSAL CLOCK MODULE TEST

CHKSUM/M1T PUNCHER

2186
21R2
2184
2136
21388

2184

2438
9463
9058
2081
2230

2463
2464
2465
2466
2467
2468
2465

G6-133R05M36A13 PAGE
LIS R3.0
wDR R6+R3
SSK K6 Rb
BT3S 8.1
BS STAPLP
£nD

58
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PUNCH BLANK FRAME

CONTINUE.

uUCM24630
uCM24640
UCM24650
ucmM246606
ucma4s70
uCM2u4e80
UCH424690



COMMON

i

JMIVERSAL CLOCK MODULE TEST

CHKSUM /417 PUNCHER

ASSEMBLED BY CAL 03-066R05-00

(32-B1IT)

06-133R05M96A13

START OPTIONS: SCReCROWERL.T=18
‘NO CAL ERROKS
10 CAL wARNINGS
2 PASSES

$CHKSUM 0C00 2128 2412x%

$DEC1 0000 1182 855% 869

$DEC2 0000 1168 857% 862 864

$DEC3 0000 117A 8586 865%

$GEN GOGO 2138 2419x 2421

$PNCH1 000G 216A 2438% 2441

$PHCH2 0000 2186 2447% 2454

$PUNCH 0000 2154 2431%

$TAPE 9000 2146 24244 2456

STAPL 0600 21A2 2435 2455 2458%

$TAPL1 0000 214a8 2442  246u%

$TAPLP 0900 z1aC 2559  2461% 2467

ABORT 0000 OE&D 559

ABSTOP 0000 21BA

ADC 0000 €002 124 166 186
1307 1321 1327

ADR 0060 aCcBO 390% 1487

AF 0660 15EE 1119 1325%

AMSG 0000 1774 236 1475%

ASCRIT 0600 1862 1515% 2196

ASCEXP 3000 1564 1522 2212

ASCIDEV 3660 1720 712 1462% 2160

ASCIDEVZ 0600 1730 692 1466%

ASCILOC 6000 1744 726 739 1470x%

ASCIPSu 0006 1734 735 1468%

ASCISTA 0000 1728 702 71ie 14A4%

ASCHSG 0G00 1868 1521x 2214

BITMSG 00600 185A 1518% 2198

BOOT 7000 0038 30 93

BRKRTHK 0000 1348 1006 1036 1041*

BRKVECT 0000 16BC 1034 1038 1437%

BTESTNO 0000 16CC 496 514 531

C300ADR 0000 6A18 141x

CAR2ND 0600 1680 1425%

CARRD 0000 1l6a4 1417%

CARRGZS 3660 1688 1432%

CLIF2ND 3660 16AC 1423%

CLIFADR 0000 UA1lY 139

CLIFRG 2609 1640 1415=

CHTMSG61 00600 1846 1515% 2248

coMw 0009 1604 1310 1329 1333%

COoMHL 0600 160C 1335x 1383

COHRET G000 OFB8 662 670x%

CONZND 0000 16A8 201 210 211

CONADR 0000 169A 207 986 1007

PAGE 59 09:50:59 09/08/78
418 854 868 1123 1198 1212 1221
1346 1361 1372
2164 2303
553 589 1445%
1352
14205 1421
1069 1081 1146 1224 1410x

1233

1241

1262



COMMON UNIVERSAL CLOCKX MODULE TEST

CHKSUM/#17 PUNCHER

CONENRD
CONRD
COWRUES
CONTIN
CONKRT
COuUNnT
COUNTHSG
CRLF
CRT2ND
CRTRD
CRTRA2S
CURCOUNT

DECASC
CECHEX
QECHEX1
DECLP1
DECLP2
DECLP3
DECTAB
DEFTESTS
DELAY
SEVADR
CEVINT
DEVMSG
GEVMSG2
DEVSADR
DISABLE
DISARE
DLY.O
oLY.1
DLY.2
ECHO
ECHO1
ECHRTN
ENABLE
EOTHMSG
ERR
ERR1

ERRALL
ERRCOM
ERRCOHL
ERRCOMZ
ERRD
ERRD1
ERRDEV
ERRDS
ERRDS1
ERRL
ERRL1
ERRLVL
ERRMSG

)

A060
0Goo
3300
0000
a0380
36460
aco0
0000
goco
006358
2000
0000

0000
2000
2060
0000
0060
0G06
Q000
gooo
0000
c0ou
0600
0000
Q000
0000
0000
0000
0000
0600
CoCG
J000
0000
0000
G0us
380G0
0060
0coo

00090
G330
9600
0000
QG600
0Goo
0060
a0g0
0000
3060
0069
0000
0000

16A9
169C
1684
178E
1630
1eCE
1834
1214
16AA
163E
1685
1ECA

1158
6Ccco
0CF2
UCCA
6CE2
0CEA
1602
17F0
1E5E
178E
1892
171C
172C
188A
1EB3
1EAF
1E6C
itet
1£78
12A8
12A4
128E
1EAE
1764
OF14
0FD0

0F 86
GF9E
0FBA
GFel
0F32
OFDA
1690
0F5A
100A
OF6E
1030
1760
leFe6

1085
208
195
566

1695
528

1513%
224

1422%

14164x%

1429=%

1594

2275
851%
402x
408
406%
413x%
414
412
428

159¢C

1487%

1258
718
694

1152

1602

1588

2333%

2334x

2330
979
977
3as

1863
563
623%
625

2236
653x%x
624
666
626%
632%
635
691
[ ¥4 3
645
647«
651

1296
683

1421=
209
213
1483%
1413=%
542
21384
231

1598
238686%

420%
419
416
L17%
aseée
430
1593
2346
1541 %
1461%*
1465%
1282
1728
1589
2337
2335
2338%
983*
960=%
390x
2002
1473x
1337
634
2243
1287
633
672%
6356

630%
711

656
T24x%

1472x%
1456x%

295

1606

1449%
1498x
1604

2358
2166

1531*

1800
1661

1205

2368+%

639
2256
1297

638

641

2209
1398%

710%

06~133R05M96A13

1070
1075
1446+

337

1741

2359

1801
1662

644
2263

643

646

2208

1412=»
1084

363

1672

1759

1862
1727

650
2270

649

652

PAGE &0 09:50:593

1413
1428s

456 459

1675 1925

laahk 1923

1917 1918
1383 2119

655 683
2287 2294

654 662%

604

2027

2003

1984
2369%

2157
2301

925+«

2653

2128

2373

2174

09/08/78

995

2134

2329«

2192

2142

2206

2181

2222

2245

2229



COMMO

CHKSUF/M1T7 PURCHER

ERRiNO

ERRPL1
ERRS
ERKS1
ERRSAVE
ERRSTA
ETESTIO
EXPDEV
FIRST
FLAG
FOuUnG1
Fe
FSTINT
GETCHR
HALTY
HDLKO
HOLR1
HEXASC

HEXASC1
HEXTAB
HZ

11

1132
IMPYOP
INCR
INIT
IHITRET
IHTASLT
INTCRT
INTDEY
INTLEV
INTLVL
INTLVLA
INTPSw
INTSAV
INTSTA
10

10,0K1
1C,.0K2
IC.,0K3
IGSAVE
ISITERR
KBINT
K3InTO
KBINTUD
KBINTOA
K3INTOB
KSINTGC
KBINTL
K3InuT2

Ul IVERSAL CLGCK

co0Y

2000
0006
RO
0000
ocob
3000
0000
390490
0Ca0
2000
gego
0G0D
0C00
0602
a000
00us
0000

0600
9000
Py
cQ00
30063
0004
S3J¢6
00040
2702
3600
Q0GCT
30C30
00y
0009
3000
0G0d
EsEeRy
0Co0
0030

SRR
G304
20cao
Uo0Ge
00GoO
0003
0000
ouco
0030
0660
3360
0000
J030

leFE

1048
0F45
GFFe
1FA8
1692
16FC
1£CG
1682
1ECH
0Ds6
150C
1EC2
1299
GECA
15892
1894
1130

1134
160C
17CA
1622
1e38
29008
1633
1E7E
5J62
1340
1ECE
190
1746
1536
1744
1686
1Fe8
1692
0410

LATE
GATC
SA9A
1E£96
1s8E
168BA
1578
1466
14BA
1444
14394
1ucH
14F0

AC0ULE

4390
2228
£37
637 %
640
523
701
483
1586
335
1998
467
1138
1738
246
588
1842%
1543%
524
2197
837=%
32¢
1488
1115
1348

538
460
4ol=x
1514%
26301
1196
1585%
126¢
1295
123¢
1213
1197
137x
1163
188
191
13a
458
483
1206
1142
1132#
1176
1162
116%9»
1162
1230

TEST

1285
2235
T34*

700%
&34
715
522
1618
312
2011
473
1310«
1756
358
594 %
1583
1584
693
2213
544
750
2654
1344%
1352=%

1403%
2345

2178
2033
1231
2352
1533%
1471%
1249
1222
1232
184

193%*
173
263
309

606 -

1436%
1161lx
1186

1183%
1174%
1172

1187+
1204x

06-133R05M36A13

1294
2242
1339

632
1400%
1457%
1619

316
2028

47 7%

1758
Tus
501

1731

1732
703

2247

800

2035
124¢&

2354
1389%
1247

1399x%
185

332
627

1225

1317
2255

1665
1387
2031

2000
757
677

1353

1663
713

2274

840

23a7+
1397%

2355
1279

1400
193

1045
667

1326
2262

642

1725
2385x%
2016
972%
1914
1313
717
2278

865

1398

24C5=%
2163
194

1064
899

PAGE

1345
2269

2018

1979
1931

727
2305

1295

1617

230

1652
996

61 09:50:59

1358
2286

653

2216

2039

2113
2114
737

1450=%

1752

206

2400%
1000

09/08/78

1458% 2156 2173 2191
2293 2300
2406%
2383%
2384x%

740 833x 2161 2165
1869 2135 2159 2207

351 457 1011 1047
1360 1338 1438* 2315

2205

2179

lpe6l

2221

2183

1094



COMMCi GMIVERSAL CLICK MOOULE TEST

CrKSUM/B1T ruHCHER

KBINT3
ABRD
A3RDL
KBREAD
KEEPL
KEEPLG
KEEFL1UL
KEEPZ
KEepl
~EEF4
KEEPW1
KEEF«2
KEEPTS
KEEPS
KEEPG
KEEPT
KEEFT1
KEEPS
KEEPI1
LADC
LCORE
LCOFE3Z
LCORE32A
LOWT
LEADER
LEVEL
LFC

LINE
LINE.1
LINE.2
LINE«3
LINE.%
LINE.S
LINE«6
LINEINT
LInK

LINKSAV

LNZB
LOAD
LOADASC
LOADMSG
LOCHMSG

J60vu
3cu0
Joue
3608
a£0¢
GLJO
aégu
800
Cudi
6Co0
800G
¢adca
Jéoa
0003
aoug
3600
Jtoo
G00GC
Q000
0000
0000
3003
06000
0000
000Q
0600
0000

0000
0000
0000
0000
gooo
0000
3caoo0
Q000
3000

0000

0600
0000
gooo
0000
Qw00

1404
1334
15AC
137t
006E
LEDS
VEFE
cu7c
G084
GOsE
tbce
3008
SUOE
CUER2
Gele
CEYe
GES%
GE20
UEQE
0001
13ccC
1440
1468
00cs
0gAa2
acBa
0605

188C
1878
1898
1546
18CE
1BDA
1BDE
iBe2
00OF

1E£5€C

1E00
00AC
1878
1870
1740

1189

1050=

1633
S72
Leb*
564
6l3x
4T7ex
495%
501=
502x

1006
1590
2183
2360
2154
2298

105%
1525«
1524%

728

lu83x
1069x
469
602
&l1s
473
567
553
513
510x%
S512=%
511
548
S49x
553%
S75%
676
853
491
1141x
1157
119
104
1485
1580
1918
1580
2033x%
2044 %
2049x%
2066%
2062
2069
2025%
203
323
520
613
729
912
1055
1523
2185

2171
2318
2392%
113
2273
2279
1469

06=133R0GSMIBALS

896

592
591

S514x%

1101=x

1589
1977
1660

2067
2073*

221
337
523
618
737
916

1057

1694

2197

2189
2321x%
2417

16¢2
1983
1726

2071

224
342
525
631
740
917
1065
1741
2199

2203

2446

16€0
2002
1798

231
347
547
665
742
919
1087
1759
2247

2219

1642
2117
18355

235
350
552
684
787
327
1136
1864
2249

2226

1726
2119
187¢

237

1153
1923
2274

2233

503359

1728

1911

239
363
565
695
820
953
1205
2003
2278

224¢

09/08/78

1798

1977

295
364
568
703
824
T4
1287
2128
2280

2253

1801

2117

298
422
570
705
846
991
1297
2161
2305

2269

1855

2350

333
436
600
713
871
935
1301
2165
2307

2267

1857

315
459
604
717
876
994
1337
2167
2317

2284

1863

316
460
607
719
893
998
1338
2179
2349

2291



COrsON URIVEKSAL CLOCK

CHKSUM/M17 PUNCHER

LOOK1
LOOKZ2
LOOK3
LOOK%
LOOKS
LOGKUF
LOOP
LPADR
LPWRT
LVLERR
MAXTST
MICROBUS
ks |

MM16
MM32

AN
M0p32
AREAGC
MTESTNO
NEXTST
NOERMSG
WOERR
OMSG
SOR#
oLoC
oPsSw
UPSw32
oPT
OPTRUF
OPTC¥D
GRTICHDL
QPTCMO10
OPTCH4311
OPTCMD12
COPTCMO2
CPTCH O3
UPTCHO%
OPTCHMES
CPTCMECE
OPTCHD7
UPTCNDT71
CPTCMDS
OPTCHACS
GPTEND
OPTEID2
oPTIH
oPTIN
SPTION
CPTRTH
QPTVAL
CPTVALD
0PTVALL
OPTVALZ2

gcoo
0060
0000
0000
0830
0000
9000
0000
gouc
2000
0Goo
90600
000a
00040
3000
0000
I}
9009
Go0go
0000
0000
ggooo
000¢
gcgo
0000
0600
9600
3860
200G
3000
0600
0000
0000
3630
gcace
00Co
0Ggo
c000
0039
2000
GCGO
0000
0000
G3C0
9608
2000
2C08
0009
0Go2
3330
3600
700C
agud

0Be4
0868
6378
CCa4
CCAD
0560
1782
0Ale
16A2
1538
17F4%
CAlA
163C
1672
165C
00396
1684
1546
16F2
1600
1712
16C0
1734
1654
1o03E
1684
1688
1776
1ESQ
G3AY
0346
GC2E
0Ce0
0ChE
oBce
= &
0GS048
0BES
J8Fo
icge
CC14
ccaz
sc2c
1736
1736
LaLe
LAEA
17.0
6238
s
1072
1074
1080

HODULE

2T72*
27hx
277
288
380
2630
545
140x%
1416%
127u
434
14zx
1117
1374%
1363
7%
168
116¢
488
497
551
527
837
586
[ 1
735
1218
271
24
236%
237>
341 %
35&8%*
353
307
309x
311+
313
318
31¢
329%
294
34l
1431%
366
230%
23ex
237
293=*
37é
743«
750%
751

TEST

279
283
280%
370x
382=
262
1482%

1293+
1499%
976
1356%
1375
1367%
2422
171
119¢
519
501
1460%
549
1484=
1402+
725
1202
1352%
297
243

301
345
362
355
233
323

316x
321%
J24*

337
367

16=133R05M96A13
271%*

2444

1124 1199
1418%

521 1455«

517 1447%

668 1439%

738 1263
1239 1333

339 1480«

244 257

363#

366 384
1021 1239
1u9z=

TaT*x

1213

2316

1240
1370

265

432
13¢2

(

PAGE &3 09:50:39

1234 1263 1328

1272
1393%

1334 1371

276 2399%

452 571 619
1349

09/08/78

1347

1395«

1035

1362

1182

1388%



£3

COMMOu

CHKSUMA417 PUNCHER

OPTVAL3
QPTVALY
ORIGINL
ORIGInZ
ORIGINS
ORIGINHG
GTC.
OTC.9
GTC.1
OTCl.4
SuUTC
GUT1
OUTCHK

CUTChHR2
Pl

P2

P3
PASFLG
PASFLG2
PASLADR
PATSAV

PAUSE
Plc

PICINT
PREC

PREC.1
PREC.2
PRECINT
PRESASC
PRINT

PRINT2
PRINT3
PRINT3A
PRINT3B
PRINTS
PSW
PSwW2
PSWMSG
PSWSAVE
PURETOP
aMseG
QUESTH
RO

)

JLIVERSAL CLOCK

36GCa
3000
0oCo
0000
2000
0000
Jcou
a0409
0GGo
Joay
0600
060G
0009

QG009
6ago
0GGS
0CacC
00060
00940
acao
aceo

acoo
pooc

0000
0000

0000
0000
90630
ogoo
ooco

acoo
30G9
6000
G000
0000
acoo
0000
aCcGo
QoaQ
0000
8GO0
3ouag
0000

1384
1092
GAaQ0
0404
[ 5231
2a0C
1230
1234
1244
lesk
1236
1254
1222

1260
l1iA2
11Cé
110%
1698
1698
0AL2
1ecce

128E
0004

1ECS
l88A

184C
185A
183A
1852
11390

112
11F2
1204
1206
120A
0A22
GA24
1736
1EEQ
00600R
1772
12C4
c000

AOCULE TEST

T757=
759
33
i23=
i26x
127%
935x%
936%
939
9Cex*
537
331
237
833
934
&77
893 »
881
215
196
138%
16867
2271
935
1534 %
1724
1809
1988
2121
199%
1533%
2136
2012
2017
1976
1516x

1301

153x%

154%

741
91

937
240
67x
349
458

761
Te2x
i22%*

943
941
343%
Sa1
954
365
239
203
S42
680 %
295
897*
1021
1049

le6s
2389
940
1579
1725
1614
1989
2122
2020
1579
2348
2016%*
2020%
2008x
2182
525
2167
902%
9G8%
915x%
916%*
2090
628
164
1467%
1142

1474%
995
200
351
46l

06=-133R05M96A13

35¢

357
967Tx
298
912
947

1072
1406%

1673

952
1588
1727
1854
1991
2123
2044
1659

2246
552
2185
307
928

917%
2331
172

2403%

201
352
468

959

303
916
951«

1082

1678

968%
1591
1739
1862
1955
2126
2386%
1724

570
2199

233

204
402
470

356%

315
327

1175

1683

1592
1740
1910
2010
2127

1754

607
2215

529

222
493
474

PAGE 64 09:50:59

320 323
331%*

1435%

1736 1739

1594 1603
1797 1800
1917 1919
2018 2020
2133 2134

1797 1854

684 695
2249 2230

540 663
223 241
%15 420
477 478

342

1744

1606
1302
1920
2026

1910

705
2307

1132

242
421
482

09/08/78

347

1987

1653
1803
1921
2027

1976

719

1245

243
428
482

2382

15661
l18c4%
1222
2030

2010

729

1335

24y
429
4e3

2125

1670
1805
1924
2031

2026

742

256
430
4ay

2174

1671
1806
1976
2l1s

2114

875

=57
431
485

828

2193

1672
1808
1984
2120

2133

398

312
457
4se



(“ . » L]
COsMcH UNIVERSAL CLOCKX MODULE TEST

CHKSL#M/M17 PUNCHER

495 495
528 530
585 589
630 632
773 784
85z 870
Iy 95&

w1 9639 §G01 SE% 93
173 184
245 245
379 3583
515 529
577 578
591 701
R357 &359
352 255

1631 1032

ige& 12
111g 1113
1237 1240
1668 16679
2016 2039
2245 2271
2436 2436

K10 9000 GJJA 77x 1229
1368 13e9

K11 0000 G308 78«

r12 J000 GooC 79« 243
754

R13 0000 0000 80%

R1ly 0000 UVOOE Alx 294

1339 1333

222¢ 2229

K15 0000 UJ0F a3x 226
750 752

1366 1365

1872 1929

2189 22p3

06=133R05M96A413
4398 497
541 542
59¢ 602
637 642
786 792
875 883
962 983
10185 1016
1063 1069
1104 1165
1236 1239
1585 1586
1731 1732
1859 1860
1981 1986
2036 2049
2135 2136
2191 2195
22451 2242
2292 2293
2349 2350
2439 2450
105 106
187 189
254 257
404 412
530 533
584 587
711 715
878 882
956 958
1045 1046
10351 1992
1114 1124
1246 1373
1678 1679
2044 2054
2275 23p2
2438 2441
1229 1239
235 26k
330 376
1349 1353
2236 2243
246 381
756 757
1371 1600
193y 2005

2215

502
543
602
647
793
884
973
1025
1070
1109
1247
1617
1734
1869
1987
2052
2141
2204
2244
2299
2352
2451
108
193
263
418
534
594
725
888
960
1047
1093
1146
1374
168¢
2055
2413
2445
1249

275

379
1364
2256

367

801
1611
2013
2219

PAGE

503

1026
1071
1111
1277
1618
1735
1870
1997
2053
2142
2205
2254%
2300
2353
2452
113
264
265
465
548
595
738
359
963
1083
G994
1147
1536
1883
2159
2415
2uu7
1257

375

381
1257
2263

391

828
1621
2041
2226

65 09:50:59

5904
545
5068
664
810
899
S78
1031
1075
1113
1279
1619
1736
1913
1998
2059
2155
2207
2255
2304
2354
2458
l62
295
266
466
541
596
738
910
966
1351
1095
1147
1597
1684
2163
2419
2450
1268

378

837
13569
22179

335

331
1677
2046
2233

507
549
616
690
811
218
980
1037
1080
1145
1335
1664
1737
1914
1999
2061
2156
2208
2261
2311
2355
2460
162
206
2731
471
553
563
780
938
1008
1052
11901
1149
1598
1686
2176
2423
2454
1269

388

44
1379
2287

462
1034
1742
2071
2249

09/08/78

S10
581
623
700
823
925
981
1038
1081
1149
1336
1665
1738
1915
2000
2066
2158
2211
2262
2312
2357
2461
163
208
273
472
554
664
783
949
1009
1054
1101
1150
1607
1687
2177
2424

1295

392

446
2157
2294

462
1636
1760
2130
2253

518
582
626
710
533
932
999
1039
1084
1163
1377
1669
1744
1924
2001
2068
2162
222¢
2268
2313
2358

170
210
278
487
563
672
812
Juy
1016
1054
1105
1159
16068
1688
2181
2425

1295

396

763
2174
2301

463
1311
1762
2138
2260

526
582
626
714
834
933
999
1047
1085
1164
1378
1670
1745
1925
2011
2112
2172
2221
2269
2315
2359

170
212
28%
488
566
673
813
945
1017
1056
11p6
1152
163°
1753
2193
2428

1236

411

766
2192

648
1331
1812
214y
2267

52é

583

627

724

345

935
1000
1048
1086
1188
1379
1673
1747
1926
2028
2113
2173
2227
2272
2316
24812

171
213
287
489
575
674
815
46
1023
1062
1107
1156
1666
1754
2194
2423

439

772
2206

T4R
1334
1817
2154
2284

527

584

629

734

851

938
1005
1049
1094
12p2
1582
1674
1756
1978
2033
2114
2175
2228
2276
2346
2413

172
234
370
490
576
675
837
948
1026
1663
1109
1203
1667
1758
2210
2429

1356

476

1310
2209

749
1350
1866
2171
2291
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CHKSUM/M1T7 PUNCHER

2298 2318 2319 2435 2442 2455 2462

k2 ¢000 06C2 59% a9 1ce 115 164 165 167 168 174 176 185 139 192

f 194 195 19¢ 2040 201 238 209 214G 211 218 218 219 233
234 291 292 296 296 297 299 300 306 309 331 339 341

343 348 365 366 405 407 417 501 504 505 512 514 515

( Sle 517 519 521 522 531 532 533 573 580 583 585 586
596 624 628 629 633 638 o43 649 654 e€2 667 568 692

Toe 7i2 716 726 736 739 781 793 794 796 796 802 841

¢ she 366 867 884 1011 1012 1015 1021 1025 1028 1026 1102 1152

1154 1154 1155 1166 1167 1163 1170 1177 1178 1183 119¢ 1191 1193
11%05 1204 1223 1224 1231 1245 1246 1248 1254 1316 1317 1325 1326

{ 1328 1336 1344 1345 1347 1357 1358 1362 1379 216 216% 2178 2182
2196 2212 2245 2273 2277 2303 2416 2425 2427 2451
R3 0000 0003 Tox 94 95 9% 186 187 19p 206 227 219 272 272 276
( 280 282 293 306 331 340 344 406 407 %09 419 413 4y3
w47 611 614 773 773 773 78z 811 813 821 825 834 835
836 838 843 852 853 854 356 868 892 894 11233 1188 1112
¢ 1115 111s 1119 1120 1130 1131 1144 1145 1151 1155 11al  1is7 1170
1171 1178 1183 1184 1191 1197 1223 1232 1804 16809 1816 1R1u 1815
1989 1990 1992 2417 2437  24%6 2463 2464
t R 000G 0004 71% 38 95 100 102 110 112 213 214 215 216 216 236
233 247 249 250 252 259 261 265 297 3¢2 307 308 311
314 319 321 322 322 324 325 326 327 34y 346 359 361
¢ 374 377 426 448 612 750" 758 762 764 797 798 799 800
80v 816 319 827 837 838 839 840 540 841 855 855 860
861 863 865 865 866 888 888 889 890 891 932 Sou 908
{ 913 915 926 962 972 973 978 980 981 989 996 107% 1076
1117 1118 1122 1129 1141 1142 1143 1le9 1177 11ag 1la0 1153 1199
1204 2418 2420 2422 2426 2426 2427 2444 2448
{ RS 3000 0005 72 100 102 103 103 105 106 107 110 112 118 225 274
276 304 304 ° 305 317 317 329 329 332 348 420 434 438
524 551 569 605 606 609 617 683 694 Tou 718 728 741
{ 797 815 817 856 857 859 3g2 906 997 1132 1133 1134 1135
1175 1234 1242  12%2 1251 1251 1252 1256 1258 1266 1269 1299 1300
2166 2184 2198 2214 2248 2279  23g6 2329 2336 2419 2420 2447 2448
( 2449
R58 0000 1106 816% 829
R5B1 0000 1110 818 820%
¢ R5B82 0000 1118 814 823%
R533 0006 111E az2 825%
R584% 8000 112C 826 829%
{ RSRIN 0000 10F4 810%
RSHEX Q600 10CA 350 610 618 792x
RSX 2600 10D8 797+« 803
( RSXA 0000 10E6 801%*
R5XB 0000 1GEE 795 804x
R& 0000 0006 73x 97 107 114 195 196 197 197 273 274 281 338 354
¢ 355 357 357 383 386 390 394 406 438 440 445 T47 747
755 756 760 771 774 1252 1254 1258 1260 1263 1272 1273 1275
1285 1286 1293 1294 2332 2333 2334 2339 2431 2432 2433 2438 2439
€ 2449 2452 2464 2465
R7 0000 0007 4% 116 117 118 412 415 435 443 45p 2331 2332 2338 2339
. R8 0600 0008 5% 108 109 114 115 436 447 451 2465




(

COM¥O0n

CHKSUM/M1T PUNCHER

R9
ROASC
RDCHARD
RUCHR
RDCHR1
RET

RETOPSW
RETCPSH1
RICOFFF
RIC1000
RIC1384
RIC4FFF
RIC8001
RICEFFF
RP

RSAVE

RUN
RUNIT
SELTST
SET«RTH
SETKE
SETUP
SINK

ST
STAMSG
START
START1
START2
START3
STARTY
sSTDS3
STDSM
STEN
TOEND
TOINT
T1END
T2END
T21MT
T218T.1
T3END
THEND
T4InT
TSERO
TSINT
Teri.2
T7END
T7INT
T7INT.1
T7InT .2
TEMP
TEMPSTA

UNIVERSAL CLOCK MODULE TEST

0000
000G
0000
0000
0600
0000

0600
0000
3000
800¢
49009
0C03
2000
2000
aC0¢C
2030

2600
9000
GC00
5000
8C30
3000
2650
0G0
0000
G000
3000
G000
3000
3600
Géo2
0090
2000
3000
0300
00GC3a
00G0
80060
0000
9500
5639
2006
0000
06006

ISR

0000
6006
6000
0000¢
3000
0060

6009
1834
0B26
0818
0544
000E

14FC
1504
1E84
1EB6
i£88
1EBA
1£8C
1E8E
15E4
1EES8

17E2
004E
lsC2
13CA
1370
1386
1693
0AS0
172%
Case
6430
daks
0ASE
Cre2
1£82
1£31
1£80
1900
1904
137€
19904
1908
13FC
1448
1A74
1A78
1ACC
1ADO
1236
1Ceze2
icae
1C490
1CHE
1ECS
1ECE

T6%
1527x

1691

983
2277
250%
258
259%
625
696
1181
1218%
1986
18063
1598
2379%
2380
2124
1316%
402
918
1493x%
455x%
554
1097%
2335
1091=
1071
174%
1463%
184%
162%
170x
179*
181+#
1671
1805
2030

1616%

1749«
1752*
1762%
1813«
1871
1669%
1930%
1933%
2014
2133
2133%
2141
2l46s
311
1815

984

267
634
706
1184
1388
1606
1607
2127
421
325
590
568
la01x*
2306
179
181

2372%
192¢
2126

1763

1873
1935

2042
2146

321
199¢

06=-133R05M96A13

986

635

720
1211%
2376%
1808
2378x%
2381x%

779
1005
1440%

1061=

1922
2370=

2047

324
2302

287

639
730
1436

2377*

786
1039

1991

2073

326
2390=*
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289 1072 1206

640 o4y 645
743 1339

1623

792 304 810

1040 1086 1122

2122 2371x

69/08/78

1207

650

823
1277

1213

651

B33
2404%»

655

845

851

657

870
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CHKSUM/M17 PUNCHER

TEST 0000 1776 293 370 429 431 45¢ 451 465 471 507 510 1481
( TESTO 3600 1896 1501 1577
TESTL. 3000 191C 1502 1657
TEST2 0000 1982 1503 1723«
TEST3 0600 1404 15604 1796+
( TEST4- 0000 1A4C 1505 18534
TESTS 0600 1a8C. 1506  1908%
TESTE 3669 1AGS 1567  1974%
( TEST? 0600 1BE2 15068  2110%
: TESTOP 0000 OCFC 371 426
. TESTS 0006 17F6 533 1501«
TIME 0068 0ALE 151« 782
TIMER 0600 1080 779x 785 1273
TIMVAL po00 1782 1486x 2329
( TImxT 0000 10C8 787+ 1275
TLTLE 0000 1806 225  1510%
ToTAL 2600 16C8 48k 576 578 609  1443¢
| TOTERR 0000 16CA 485 581 617 672 674  1444% 2311 2313
TOTMSG 8000 1762 £05  1459=
TSTO.1 0600 180E 1599  1le02x
¢ TSTG.2 0002 1900 1610 1612
TST1.1 0600 1934 1667 1661 1689
TST1.2 3000 195C 1676 1678%
‘ TST1.3 360u 196E 16864%
TST201 0000 1988 17362 1748
TST2.2 9060 19C2° 1794« 1757 1761
¢ TST3W1 0600 1A3A 1811,  181u%=
TSTENL 0000 1BOG 1988+ 1993
. TST6.2 o000 1B2E 2003% 2019 2021 2037 2050
( TSTBRK 0000 12DE o4 523 547 565 917 1005+ 2317
TSTBRK1. 0600 1328 1022  1031%
TSTERK2 0000 1330 1019 1030 1034«
{ TSTBRK3 0600 1330 1616 1024 1029 1037%
TSTBRK4 0000 130E. 1013 1020%
TSTBRKS 0000 12FE 1014+ 1018
{ TSTDU 00GO° 1344 S61 600 665 876 936 953 1045«
TSTOUL 0800 136A 1050 1053  1056%
TSTEND 0000 0E28 539% 1613 1620 1690 1749 1818 1867 19380 2006 2131
{ TSTENDX. 0000 1E40 2168 2186 2200 2216 223p 2250 2281 2308  2310s
TSTMSG 9000 16EC 524 1454%
TSTOPL. 0000 0D14 427 434x%
t TSTOP2 0000 0D1C 437% 449
TSTOP3 0000 0632 441 445k
, TSTOPY% §000: UD3C wyy PP
{ TTo1 0008 1C52 1621 193%  2013° 2138  2153=
102 0006 1C8A: 1600 1611  2170%
TT03 0000 1CCE 1742, 1766 2041 2130 2188x
( TTo4 0Ba0. 1CF2 176z  2202%
TTOR 1. 0009, 100 2207+ 2237
TT0S 0000 1028 1812 2218+
{ TTOG 0000 1D3C 1866 2005  2225%
¥To7 0600 1D56 1872  2232%
TTo& 0000 106Y% 2239%

-
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CHKSUM/M417 PUNCHER

TT06.1
TT09
TT0A
TT3B
TT08.1
TT6C
TT0D
TTOE
TTGE.1
TTYGET
UNARY
UNARY1
WASDU
WASDUL
XI1
XI1ie
XI16A
XI2
xXI3
X132
XI32A
XIg
XIS
XIERR
XIEXIT
ZERO
ZERG1
ZERG2
ZERO3
ZERONE

00006
200490
G000
00090
3090
00090
0Cco0
0000
0000
0000
0060
0000
0000
2000
00900
2600
Q000
JGoe
0600
0000
0000
0600
2008
000¢
0000
3000
3000
9000
0000
0c00

1D74
1D8E
1DA2
1086
15Ce
1DEE
iE02
1E16
1E26
1392
1042
10A4
16CH
leCe
1558
150E
1556
1568
1584
151C
1538
1SA0
1544
1548
13486
1EAC
13Dé
13E6
13F6
6Cas

2257
2252%
2259%
2144
2295
2283

2297=
2302%

446
775
486
563
1257
1222%
1251%
1258%
1272%
1151
1239x
1278
1280%
125%
1281 =
2121
1106
11190
1114
1483

06-133R05MI6A13

2264

2266%

T706=*

575
891

1228=%
1279%
1285%

2367*

1484

2288

603
1442%

a78

(

PAGE

880

69

09:50:59

889

266

09/08/78

1441%






