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R07 PATCH INFORMATION 
FOR TEST PROGRAM 06-133 

To make "Break" work proper.ly on the Series Sixteen, the 
program can be patched as' follows: 

Old Hex 
C130 
0020 

B PATCH 
Location 
1302 
1304 
2128 
2l2A 
2l2C 
2l2E 
2130 
2132 
2134 
2136 
2138 

New Hex 
4300 
2128 
C8l0 
7FFF 
2711 
2031 
9DOI 
C310 
0020 
4300 
1306 

PATCH LHI Rl,X'7FFF' 

SIS Rl,l 
BNZS *-2 
SSR RO,Rl 
THI RI,X'20' 

B 

Note: This patch to be incorporated in object labeled 
06-133 ROS.l on Multimedia Packages. 
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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. Patches are man-
datory on Series 3200 and are as follows: 

Location Old New 
l2AE OOA9 OOAI 
1412 4030 4300 B PATCH 
1414 004E 21EO 
1418 lEE8 2208 
1446 IEEO 2200 
l69E B9AB BlA3 
l6A4 A9AB AlA3 
16M F879 EE71 
l6BO F069 F06l 
l6B4 003B 0033 
2lEO XXXX 4030 PATCH STH R3,X'4E' 
2lE2 004E 
2lE4 C830 LHI R3,FORFAULT 
2lE6 2lFO 
2lE8 4030 STH R3,X'CE' 
2lEA OOCE 
2lEC 4300 B X'14l6' 
2lEE 1416 
2lFO C820 FORFAULT LHI R2,C'F7' 
2lF2 4637 
2lF4 4300 B RP+4 
2lF6 XXXX lSE8 

Note: This patch to be incorporated in object labeled 
06-133 ROS.2 Multimedia Packages. 
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To disarm interrupts 

LOCATION OLD HEX 
OE28 4810 
OE2A OA24 

10F4 0000 
10F6 lEE8 
10F8 0830 
10FA C8l0 
10FC 0010 
10FE OB13 

1100 21lC 
1102 CDSI 
1104 0000 
1106 C840 
1108 0030 
ll0A 9151 

R09 PATCH INFORMATION 
FOR TEST PROGRAM 06-133 

after each subtest. 

NEW HEX 
4300 
10F4 

4840 ·PATCH 3 
188A 
4850 
l88C 
DE40 
lEAF 

DE50 
lEAF 
4810 
OA24 
4300 
OE2C 

B PATCH 3 

LH PIC,PREC 

LH LFC,LINE 

OC PIC,DISAru1 

OC LFC,DISARM 

LH Rl,PSW2 

B X'OE2C' 

Note: This patch to be incorporated in object labeled 06-133 ROS.3 
on Multimedia Packages. 
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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 
Test Program Paper Tape 
M48-000 Universal Clock Instruction Manual 

Consisting of: 

Installation Spec. 
Maintenance Spec. 
Programming Spec. 
Schematic 

Test programs to be run prior to loading this test. 

For l6-Bit Processors: 

For 

Memory Test 
Processor Test 
Model 50 Processor Test 
5/16 Processor Test Part 1 
5/16 Processor Test Part 2 
8/16 Processor Test Part 1 
8/16 Processor Test Part 2 
8/16E Processor Test Part 1 
8/16E Processor Test Part 2 

32-Bit Processors: 

Series 32-Processor Test Part 
Series 32-Processor Test Part 
Series 32-Processor Test Part 
Series 32 Memory Test 

Other Test Programs: 

Teletype Basic Confidence Test 
Common CRT Test 
Common Current Loop Interface 
Common Carousel 300 Test 
Series 32-Processor Test Part 
Model 1100 CRT Test Program 

B06-l33M95A15 R06 8/80 

1 
2 
3 

Test 

4 

B06-l33M95R06A15 
August __ 1_9._~,~ __ 

06-l33M96R05A13 
06-l33M17R05 
29-265R07 

02-240A20 
02-240A2l 
02-240008 

06-003 
06-106 or 
06-128 or 
06-215 
06-216 
06-209 
06-210 
06-211 
06-212 

06-154 
06-155 
06-178 
06-156 

06-004 
06-146 
06-184 
06-183 
06-195 
06-217 

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 

2 

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 I. 

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 Ini tial Count rfegister (RIC), followed by a I START' 
command, stops the clock. 

7. Test 6 

This test uses the Preci~ion 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). 

B06-l33M95A15 R05 11/77 



MINIMUM HARDWARE 

The following is a list of the __ minimal hardware rea:uired to D .... er
form this test. 

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 (M4B-OOO). 

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'6n'. If the addresses are different, enter the DEVADR 
option. Refer to Appendices 2 and 3. 

Hardware Changes 

Hardware changes are not r~quired 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'AOO' through X'lE6F'. 

B06-l33M95A15 R05 11/77 3 



Normal Loading Procedure 

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

LOCATION CONTENTS 

X' 30' X'OOOO' 
X'32' X'OOOO' 
X'34' X'OOOO' 
X'36' X'OOSO' 
X'SO' X'DSOO' 
X'S2' X'OOCF' 
X'S4' X'4300' 
X'56' X'OO80' 

For TTY X' 78' X'0294' 
For HSPTR X'78' X'0399' 
For HSPTR/P X' 78' X'1399' 
For Micro I/O Bus X'78' X'CO$2' 

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 01. 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-l76M95A15. 

Program Execution 

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

Address memory location X'AOO' In the case of a 32-Bit Processor. 
Address memory location X'A04' in ·the case of a 16-Bit Processor. 

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

COMMON UNIVERSAL CLOCK MODULE TEST 06-133ROS 

OPERATING PROCEDURES 

Normal Testing 

When the title is printed, e~nter the appropriate HZ option" > See 
Appendix 3 .. 

4 .B06-l33M95A15 R05 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 old PSW, when the error was detected. 

LLLL is the least significant 16 bits of the PSW status, 
which is the old 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 R05 11/77 5/6 



APPENDIX 1 

USER DEVICE DEFINITION 

1. 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 A~vice. If the set-up 
is different, 'IO' must be changed: 

078 15 

IO Console Device Identifier List Device Identifier 

Console Device 
Identifier 

X' 01' 

X'02' 

X'03' 

X'04' 

X'05' 

X'06'-X'FF' 

List Device 
Identifier 

X, 01' 

X'02' 

X'03' 

X'04' 

XI 05' 

X'06-X'FF' 

B06-l33M95A15 R05 11/77 

Meaning 

GOT/CRT on PASLA/PALM Interface, strapped 
for FOX operation at the highest baud rate. 

TTY/GDT/CRT/Carousel 15/30/35 on TTY/Current 
Loop Interface. 

Reserved. Interpreted as X'02'. 

Carousel 300 on PAS LA/PALM Interface, FOX, 
highest baud rate. 

Micro I/O Bus Interface. 

Reserved. Interpreted as X'02'. 

Meaning 

As above. 

As above. 

Line Printer (Data Printer or Centronics 
on Line Printer Interface). 

As above. 

As above. 

As above. 

Al-l 



AP~ENDIX 1 (Continued) 

2. The GDT (Graphic Display TE~rminal) or CRT, if used on PAS LA/PALM 
Interface, should be strapped for device addresses X'lO' andX'll' 
for Receive and Transmit sides, respectively. If the addresses 
are different, then the halfword labeled 'PASADR' must be changed 
accordingly. See the f~rogram Lis,ting. 

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. 

S. The Carousel 300, if used on PAS LA/PALM Interface, should be 
strapped for device address X'lO' and X'll' for Receive and Transmit 
sides, respectively. If the addresses are diffArent, 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'CO'. If the address is different, the halfword labeled MICROBUS 
must accordingly be changed. See the Program Listing. 

Al-2 B06-l33M9SAlS ROS 11/77 
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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-l33M95A15 ROS 11/77, A2-l/A2-2 ._ .. 



APPENDIX 3 

OPTIONS TABLE 

OPTION DEFAULT VALUE DESCRIPTION 

TEST :0, I, '2,3 ,4 ,5 ,6., ",S~.!~_c;::t..~ .. :the test or . te ~ 1::.s to be executed. 

DEVADR 006C 

INTLEV o 

NOMSG o 

CONTIN o 

LOOP o 

I Specifies the physical device address of 

: the Precision Interval Clock. This 

address must be even. The Line Frequency 

Clock is assumed to be at the next higher 

address (e. g., 6D). 

,Specifies Interrupt Priority Level of the 

.,Universal Clock Module,. in the case of 

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

De:t.ermines whether ell not all messaf1es .. _,~_,_"!",,, __ , __ , __ ,_w,,_,_,,,,.~,, ___ 4_ ., ___ ~ •• ~' •• u ••••••• ".-••••• _._:...._~ __ •• _. ___ ._.~_~, _._ •• _._. ,. ___ ._ • 

printed. 

o == All Messages 

1 = Error Messages Only 

Enables the user to run all tests selec-

ted continuously, until the Break Key 

returns the program to the Command Mode. 

o = Normal Execution 

1 = Continuous Execution 

Determines the number of times each test 

is to be executed before the next test is 

.e~~q~:ted . ____ y_a.)~\le :r;al}ges. from.O to X' 7FFF' . 

B06-l33M9SAlS ROS 11/77 A3-l 



OPTION 

TIMVAL 

HZ 

A3-2 

APPENDIX 3 (Continued) 

DEFAULT VALUE 

60 

op~rIONS TABLE 

DESCRIPTION 

Cqntro1s 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: 

5/16 MaS 
6/16 MOS 
6/16, 8/16, 8/16E 750 nsec 
6/16, 8/16, 8/l6E 1000 nsec 
7/16 Basic 
7/16 HSALU 750 nsec 
7/16 HSALU 1000 nsec 
7/32 750 nsec 
7/32 1000 nsec 
8732-- 3:2·2 (f~· -~f2-4 0 

Specifies frequency of AC line 

(50 or 60 Hertz) 

.- -"--

60H 50 

C4 E8 
14A 190 
14D 195 
134 180 

D2 100 ~ 
14D 195 
134 180 

EB 124 
D2 100 

190 lEO 

B06-l33M95A15 R06 8/80 



APPENDIX 4 

NORMAL PRINTOUT 

GOMMON UNIV~RSAL CLOCK MODULE TES'l'.iQ6-133ROS 
~_ ~ .. _. " ,._._~_. ___ ._,_ .. _ .... __ .,,, ........ ~ .. __ .... ...,..,..,..,,~@'I;"~... '0' 

*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 ROS 11/77 
--- __ .- .. --_ ..... _-----------_ .. _-_-...! 

, .... _--._- ........ -.. _ .. - - ~ ' .. 

--._----------.- ----_ .... ,,--

. .... -.. .~ .. -~ - - .-

--,,-.,.~~---~~ .. ~~ 
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tI1 
o 
O't 
I 
I-' 
W 
w 
:3: 
\0 
IJ1 
~ ..... 
IJ1 

::0 
o 
IJ1 

..... 

..... 
" -....J 
...,] 

!l::' 
IJ1 
I ..... 

( ( 
APPENDIX 5 - ERROR TABLE 

TEST NO. I ERROR CONDITION I EXPLANATION 

ANY I ERROR TTOI I An interrupt occurred while the 

ANY 

ANY 

ANY 

ANY 

DEV DDD I device was disabled or disarmed. 

STA 58 

ERROR TT02 Precision Clock (PIC) did not 

INIT COUNT XXXX I-id&c~ement after 'START' command 

J issued and software delay 
PRES COUNT YYYY 

ERROR TT03. 

BITS SET X 

ERROR TT04 

DEV DDD 

EXP DDD 

ERROR TT05 

STA SS 

executed. 

The PIC did not interrupt when 

expected. The. Resolution Bits set 

are displayed as a hexadecimal 

digit (O,I,2,.e.E, or F). 

The PIC Interrupted but the Line 

Frequency Clock (LFC) address 

was returned. 

The PIC overflow status bit was 

not set on Interval Time-out fol-

lowing a single write data to the 

Resolution and Initial Count 

(RIC) Register. 

NO'J'F. 1 'l1fl1 - "' .. <:1'''' l':'I'l"'~.1;) ~ t'\c -c ., .., 
~ • -~ ..... _-- -. - T. i .., ~ --

(," 

SUGGESTED ACTION 



~ 
U1 
I 

(\.) 

tDl 
01 
0'1. 
I ! 
t-JI 
(.oJ . 

I (.oJ . 
'?' 
~; 
\.O! 
Uli 
~ 
t-J, 
U1 

::0 
o 
Ul 

t-J 
t-J 

"'
-....J 
-....J 

APPENDIX 5 - ERROR TABLE (Cont.) 

TEST NO. I ERROR CONDITION EXPLANATION 

ANY ERROR TT06 The LFC did not generate an in-

terrupt (software time-out'). 

ANY ERROR TT07 The LFC generated an interrupt 

DEV DDD but the PIC address was returned. 

EXP DDD 

ANY ERROR. TT08 The PIC did not decrement within 

PRES COUNT XXXX the time-aut-period. 

06 ERROR 0609 The PIC should have interrupted 

PRES COUNT XXXX I before the 51st LFC interrupt but 

did not. 

06 ERROR 060A I After the 52nd LFC interrupt, the 

PRES COUNT XXX X I PIC Current Interval Count (CIC) 

was not within 1% of the expected 

value. 

ANY I ERROR TTOB . The Resolution and Initial Count 

LOADED XXXX (RIC) Register was loaded, but 

READ YYYY twas not read properly. 

.) ) 

SUGGESTED ACTION 

In("!rp~~p I'T'TM'UnT.1 nn .... ;nJ'\ -.-- -- ~.- ~ .::3" - - -:--.: • ~ .. - ~J:' ......... ....,.., .. 

to determine if PIC is 

capable of decrementing. 

1. Check frequency of I-MHZ 

oscillator. 

2. Check frequency of AC 

line. 

_c) 
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"-..,J 
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U'I 
I 
w 
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APPENDIX 5 - ERROR TABLE (Cant.) 

TEST NO. I ERROR CONDITION J EXPLANATION 

ANY ERROR TTOC L~Tl1e PIC was not stopped by writ-, ___ _ 

PRES COUNT XXXXf,in9 two.bytesto 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 H~ PIC Overflow status bit was 

STA SS not reset by a Sense Status in-

struction. 

(' , 

SUGGESTED ACTION 
"':;." 
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APPENDIX 5 (Continued) 

IRRECOVERABL:~ ERRORS COMMON TO ALL TESTS 

ERROR NO. 'TYPE O}l' FAILURE 

TTFl 

TTF2 

TT3 

TTF4 

TTF5 

TTF6 

.~rithmetic Fault Interrupt 

Illegal Instruction Interrupt 

l~achine Malfunction Interrupt (See 
Note 2) 

Unsolicited Immediate Interrupt 

lVJ.emory Access Controller/HW Floating 
Point Interrupt 

Interrupt into wrong register set 

NOTE 1. TT = Test Number from 00 to 07. 

NOTE 2. The PSW resulting j:rom the Machine Malfunction Interrupt ~ 
is displayed. The last 4 bits of the PSW status define 

AS-4 

the type of failure, as described below: 

X100 Parity Error on Data Fetch 

0010 Parity Error on Instruction Fetch 

XOOl Power Fail 

0000 Power RestorE~ 

lXOX Parity Error or Power Fail during an Auto Driver 
Channel Operation (32-bit Processors only). 

.~ 
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COMr"lON UNI VE.R.S.AL CLOCK MODULE TEST 06-133RQ5M96A13 PA.GE 1 09:50:59 09/08/78 

PROG= cueMT 

f 
ASSEMBLED BY CAL 03-066R05-00 ( 32-BIT) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4-0 
41 
'+2 
43 
1t-4 
1t-5 
46 
'+7 
48 
1t-9 
50 
51 
52 
53 

**0613305 
CUCMT PROG COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 

SCRAT 
CROSS 
~IDTH 120 
TARGT 16 

* *COPYRIGHT INTERDATA. INC. APRIL 1977 

* * COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05 

* * PROGRAM USES THE COMMON INSTRUCTIO~ SET 
* * THIS PROGRAM TESTS THE M48-000 UNIVERSAL CLOCK MODULE. 
* TESTS 0 AND 4 ARE ALSO APPLICABLE TO THE M48-012 AC LINE CLOCK MODULE. 
* THE PROGRAM CONSISTS OF EIGHT TESTS. NONE OF WHICH REQUIRE 
* MANUAL INTERVENTION. 

* * THERE ARE SIX OPTIONS AVAILABLE TO THE USER AND FOURTEEN ERROR 
* MESSAGES TO ENABLE ISOLATION OF A MALFUNCTION AT THE HARDWARE 
* LEVEL. 

* * THE PROGRAM REQUIRES EITHER 7/16 BASIC OR EQUIVALENT PROCESSOR. 
* OR 7/32 OR EQUIVALENT PROCESSOR, WITH 16K RYTES OF MEHORY. OpTIONS 
* AND RUN COMMAND ARE TO BE ENTERED VIA A CONSOLE DEVICE. A SINGLE 
* CLOCK MODULE MAY BE TESTED AT A TIME. 

* * TEST 0 
* VERIFI~S THAT INTERRuPTS 00 NOT OCCUR WHILE DISABLED OR DISARMED. 

* * TEST 1 
* VERIFIES THAT EACH BIT IN THE INTERVAL COUNTER CAN BE LOADED 
* PROPERLY. 

* * TEST 2 
* VERIFIES THAT AN INTERRUPT MAY BE GENERATED BY THE PRECISION 
* INTERVAL CLOCK (PIC) FOR EACH PROGRAMMABLE RESOLUTtON. 

* * TEST 3 
* VERIFIES THAT THE PIC OVERFLdw STATUS 8IT CAN BE S[T AND RESET. 

* * TEST 4 
* VERIFIES THAT THE LINE FREQUENCY CLOCK (LFC) CAN GENERATE AN 
* INTERRUPT. 

* * TEST 5 
* VERIFIES TrlAT A ZERO WRITE TO THE PIC RESOLUTION AND INITIAL COUNT 
* REGISTER (RIC), FOLLOWED BY A 'START' COMMAND. ~ILL INDEED STOP THE 
* CLOCK. 

* * TEST ~ 
* THIS TEST USES THE PRECISION INTERVAL CLOCK {PIC) TO MEASURE THE 
* TIME BETWEEN LINE FREQUENCY CLOCK (LFC) INTERRUPTS. 

UCPla08M 
UCM00020 
UCM00030 
UC11000,..0 
UCM00050 
UCM00060 
UCM00070 
UCM00080 
UCM00090 
UCM00100 
UC"'00110 
UCM00120 
UCM00130 
UCM001,.0 
UC"'00150 
UCM00160 
UCM00170 
UC"00180 
UCM00190 
UCM00200 
UCM00210 
UCM00220 
UCM00230 
UCfli002,.0 
UC,..00250 
UC"'00260 
UC",00270 
UCM00280 
UC'100290 
Uc:,M00300 
UC"'00310 
UC1400320 
UC,",00330 
UC,.,00340 
UCI'100350 
UCM003~0 
UC,..00370 
UCM00380 
UC~00390 
UCM00400 
UC"00410 
UCMOO ... 20 
UC,,",00430 
UCM00440 
UCMOO"'50 
UC,..00 ... 60 
UCM00470 
UC"'OO~80 
UCMOO ... 90 
UC;100500 
UC".00510 
UC"00520 
UC ... 00530 
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( COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 2 09:50:59 09/08/78 

5". * 
55 * TEST 7 
56 * TrlIS TrST VERIFIES THAT THE PIC RESOLUTION AND INITIAL COUfJT REGIST~R 
51 * (RIC) MAY HE LOADED DURING A CLOCK INTERVAL (I.E •• WHILE THE PIC IS 
5tl .. RliJi';Ii-Ju). 
59 * 
60 * ANY COMBINATION OF THE TESTS MAY BE SELECTED AS A STRING AND CAN BE 
61 * LOOPED OR RUN CONTINUOUSLY. 
62 .. 
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) COMMON UNIVERSAL CLOCK MODuLE TEST OE.-133R05M96A13 PAGE 3 09:50:59 09/08/78 ) 

64 **ETPE UCMOO6,.O 
65 * UCMOO650 
66 * UCMOO660 

0000 0000 67 RO EQU 0 t.1CMOO670 ) ) 0000 0001 68 R1 EQU 1 UCiiOO680 
0000 0002 69 R2 EQU 2 UCMOO690 
0000 0003 70 R3 EQU 3 UCMOO700 ) 0000 0004 71 R4 EQLJ 4 UCr-100710 
0000 0005 72 R5 EQU 5 UCM00720 
0000 0006 73 R6 EQU 6 UCMOO730 

) 0000 0007 74 R7 EQU 7 UCMOO7,.O 
0000 0008 75 R8 EQU 8 UCMOO750 
0000 0009 76 R9 EQU 9 UCMOO760 

} 0000 OOOA 77 R10 EQU 10 UC~OO770 
0000 0008 78 Rl1 EQU 11 UCMOQ780 
0000 OOOC 79 R12 EQU 12 UCfIIOO790 

) 0000 0000 80 R13 EQU 13 UCM00800 
0000 OOOE Sl R14 EQU 14 UCMOO810 
0000 OOOE 82 RET EQU 14 UC:'100820 

) OOOJ OOOF 83 iU5 EQU 15 UCMOQ830 
0000 OOOF B,. LINK EQU 15 UCMOO840 

85 • UCMOO850 
) } 

86 * BOOTLOAOER WITH CHKSUM UCMOO860 
87 * UCM00870 

) 
OOOOR 88 ORG X'SO' UC~OO880 

) 0080 2421 89 LIS R2,l UCMOO890 
0082 2303 90 BS BOOT UCMOO900 
0081+ lEEO 91 DC Z(PSWSAVE} CURRENT PS~ SAVE POINTERL32-BIT M/e) UCHOO910 

) 0086 1EE8 92 DC Z(RSAVE} ~EGISTER SAVE POINTER(32-BIT M/C) UCH00920 
0088 C810 OAOO 93 BOOT LHI R1,ORIGIN1 Rl = AOR( FIRST ByTE OF TEST PROG ) UC",OO930 
aosc C830 lED1 91+ LHI R3.LNZB+1 R3 = ADR( LAST NON-ZERO BYTE ) UCM00940 
009u 4030 0022 95 5Th R3.X'22' REGISTER SAVE'POINTERSl16RIT M/C) UCMOO950 
0094 2731 96 SIS R3,1 UCI'100960 
0096 C860 0000 91 MN LHI R6,0 R6 = CHKSUM BYTE = X'MN' UCMOO970 
009A 0340 0078 98 LB R4,X'7S' IiJPUT DEV ADR UCMOO980 
009E OE4!) 0079 99 DC R4,X'79' UCM00990 
OOA2 9D45 100 LEADER SSR R4.R5 UCMOI000 
OOA4 2091 101 BTBS 9.1 DU,BSY UCMOIOIO 
OOA6 9B45 102 RDR R4.R5 UCMOI020 
OOA8 0855 103 LOAR R5.R5 UCM01030 
OOAA 2234 104 8ZS LEADER IGNORE LEADER UCMOIO,.O 
OOAC 0251 0000 105 LOAD STB R5tO(~1l STORE 1ST NON-ZERO & SUBSEQUENT BYTE UCMOI050 
00BO 0351 0000 la6 LS R5.0(Rll RELOAD DATA BYTE TO UC:",OlO60 

-' OOBI+ 0765 107 XAR R6.R5 GEr.ERATE CHKSUM UCMOI070 
0086 9481 lu8 EXBR RB.R1 UCM91080 
OOB8 9828 109 wHR R2.R8 OISPLAY MEMORY ADDRESS UCMOI090 

) OOSA 9045 110 SSR R4.R5 lJCMOI100 
aOBe 2091 111 BTBS 9.1 DU.BSY UCI'101110 
OOBE 9845 112 ROR R4,.R5 UCMOl120 

J ooco CI10 OOAC 113 BXLE R1.LOAD LOAD TILL LAST BYTE UCHOl130 
00C4 9"'86 1114 EXBR R8 t RE:, UCMOll"O 
00C6 9828 115 WHR R2.R8 FINAL CHKSUM UCM01150 

) ) 00C8 2478 116 LOin LIS R7.8 UCH01160 
aOCA 917C 117 SLLS R7.12 R7 = X'SOOO' UCMOl170 

) 
OOCC 9557 118 EPSR R5.R7 HALT PROCESSOR. UCMOl180 

) 

.> 
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COMMON UNIVERSAL CLOCK MODULE TEST Oh-133R05M96A13 PAGE 5 09:50:59 09/08/78 

EXEC - ETPE R03P2 

0000 
OAOO 

OA04 
OA04 
OA08 
OAOC 

OAIO 
OA12 
OA14 
OAlo 
OA18 
OAlA 
OAlC 

DAlE 
OA20 
OA22 
OA24 
OA26 
OA28 
OA2A 
OA2C 
OA2E 

OA30 
OA32 
OA36 
OA3A 
OA3E 
OA3E 
OA40 
OA44 
OA'+6 
OA48 
OA4C 

'+300 OA30 
0000 OA04 

43\30 OAlf.6 
4300 OASE 
4300 OA62 

0202 
1011 
0202 
&262 
1011 
COCO 
0000 

0140 
0000 
70FO 
30FO 
0000 
0000 
0000 
0000 
0000 

0711 
4011) 0030 
4820 OA24 
4020 0032 

2521 
,+020 1684 
2306 
0111 
4010 1684 
4610 OA24 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
131 
138 
139 
1'+0 
141 
1'+2 
1'1-3 
1'+4 
145 
11+6 
141 
148 
1'+9 
150 
151 
152 
153 
154 
155 
156 
151 
158 
159 
IhO 
1f.1 
162 
163 
164 
165 
166 
Ib7 
168 
169 
170 
171 
172 
173 

ORG 
ORIGIN1 B 
ORIGIN2 EQU 

IFZ 
8 

ORIGIN3 B 
ORIGHi4- 8 

ELSE 
B 

* 

B 
8 
ENDC 

X'AOO' 
START1 

* ADC-2 
START2 
START3 
START4-

START3 
START3 
START3 

*-----------------------------* TEST CONSTANTS 

* 10 DC 
PASLADR DC 
CLIFADR DC 
LPADR DC 
C300ADR DC 
MICROBUS DC 

DCX 

* 

X'0202' 
X'lOll' 
X'0202' 
X'6262' 
X'lOll' 
X'COCO' 
a 

FOR CRT ON PASLA 

START HERE FOR 32-B1T PROCESSOR 

START HERE FOR 16-BIT PROCESSOR 
SPECIAL 32-8IT PROCESSOR START 

SPECIAL START FOR 32 BIT PROCESSOR 

* 
I/O DEVICE(S) IDENTIFIER 
PASLA/PALM READ/WRITE ADDRESSES 
CURRENT LOOP INTERFACE R/W ADORESS~S 
LINE PRINTER ADOR~SS 
CAROUSEL 300/PASLA ADDRESSES 
MICROBUS ADDRESS 
PROVISION FOR SPEcIAL DEVICE 

* 10 = 
* 
* 

0101 
0202 
XX03 
0404-
0505 

TELETYPE, CAROUSEL 15/30 
LINE PRINTER 

* 
* 
* 
Tl~E 

PSioiI 
PSW2 

DC 
OCX 
DCX 
OCX 
DCX 
OCX 
OCX 
Lex 
OCX 

CAROUSEL 300 
MICROBUS 

X'l'+O' 
o 
70FO 
30FO 
o 
o 
o 
o 
o 

*-----------------------------
* START! 

START2 

XAR 
STH 
LH 
STH 
IFl 
LCS 
STH 
BS 
XAR 
STH 
LH 
Er .. oc 

R1,Rl 
Rl,X'30' 
R2.PS~2 

R2,X'32' 
ADC .. 2 
R2,1 
R2.f10032 
ST 
Rl.Rl 
Rl.PIIOD32 
Rl.PSW2 

CONSTANT FOR 1 I1S DELAY(X'CS'.110D70) 
RESERVED 
PSw USED IN PROGRAM 
PS~ USED IN EXEC 
RESERVED 
RESERvED 
RESERVED 
RESERVED 
RESERVED 

OISAHLE INT AT PROCESSOR LEVEL 

SELECT REG SET 15 

SET 110DEL 32 PROCESSOR FLAG 

RESET 1100 32 PROCESSOR FLAG 

UCMG1210 
UCI101220 
UCI101230 
UC11012'+0 
UCii01250 
UCI101260 
UC".01270 
UCI101280 
UCf101290 
UCI101300 
UCH01310 
UCI101320 
UCI101330 
UCf'Il013'+0 
UC"'01350 
UCK01360 
UCH01310 
UC,",01380 
UCH01390 
UC"01"00 
UC,.01'+10 
UC",01 ... 20 
UC",01 .. 30 
UC"'01 .... 0 
UCPl01"SO 
UC1101 .. 60 
UC,",01'+10 
UCM01480 
UCM01490 
UC .. 01500 
UC"'01510 
UCM01520 
UCI101530 
UCM01540 
UCM01550 
UCM01560 
UCM01510 
UCM01580 
UCM01590 
UC1'101600 
UC,,",01610 
UCf"I01620 
UCM01630 
UC,",016,.0 
UC:.,01650 
UCM01660 
IJCo.t01670 
UCI101680 
UCf101690 
UC"'01100 
UCPl01710 
UC"01720 
UC",01730 

(' 
) 

) 

'} 

) 

l 

) 

, 
} 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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( COMMON UNIVERSAL CLOCK MODULE TEST OE.-133R05"'96A13 PAGE 6 09:50:59 09/08/78 ( 

( 
EXEC - ETPE R03P2 

( 
OA50 C620 OA66 17'+ ST LHI R2,START UCJIII017,+O 
OA54 '+010 003'+ 175 STH Rl,X'34' UCM01750 
CA5e '+1I2u Gu'sc 170 Sj,'. R2,X'3b' II INT NEW PS~ LOr. UCM01760 
OA5C 0000 177 DCle. 0 TAKE A~ ILLEGAL INSTRUCTION INT UCM01770 

( 178 * UCM01780 
( OA5E 4300 OA30 179 STAKT3 B STA~Tl rr~SERT SPECIAL ROIITINE HERE UCM01790 

OA62 1BO IFZ ADC-2 UCH01800 
OA62 '+300 OAl+b 181 START4 S START2 I~SERT SPECIAL ROuTINE HERE UCM01810 

182 ENOC UCM01820 
183 * UCM01830 

OA66 0310 OAlO 184 START LB R1,IO GET I/O IDENTIFIERS UCM01840 
( OA6A 0320 OAll 185 La R2,IO+l UCM01850 

OA6E 2'+36 186 LIS R3,o IDENTIFIER CAN BE 1,2.3.4,5 UCM01860 

( 
OA70 0513 187 CLHR Rl,R3 UCM01870 

( OA72 2182 1B8 BLS IO.OK1 BRANCH IF KB IDENTIFIER OK UCM01880 
OA1'+ 2412 189 LIS R1.2 OTHER~ISE FORCE IT TO BE TTY UCM01890 
OA76 0523 190 IO.OK1 CLHR R2.R3 UCM01900 
DA7a 21B2 191 BLS 10.OK2 SAME TEST FOR LIST DEVICE UCM01910 
CA7A 2'f22 192 LIS R2~2 UC"01920 
OA7C 0210 GAIO 193 IO.OK2 STB R1.IO REESTABLISH VALUES UCH01930 
OA80 0220 OA11 19,+ STI:3 R2.IO+l UCH01940 
CAB'+ 0362 16Bq 195 LB R6,CONRQ2S(R21 UCM01950 
OAB8 L!-060 1698 196 STH R6.PASFLG2 SET PASLA FLAG (LIST OEVICE) UCM01960 
OABC 0860 197 LDAR R6.R6 UC,",01970 
OA8E 2336 198 BZS IO.OK3 SKIP IF NOT PASLA UC1401980 

( 
OA90 9121 199 SLHLS R2.1 UC .. 01990 
OA92 0302 OA11 200 LB RO .IO+l( R2) UCM02000 
OA96 OE02 16AB 201 OC RO.CON2NO(R2) ISSUE 2ND COMMAND (LIST OEVICE) UC .. 02010 

202 * UCI"I02020 
( OA9A '+lFO 1310 203 IO.OK3 BAL LINK,SETKB ESTABLISH KEYBOARO DEVICE UC .. 02030 ( 

GA9E 9310 20L!- LSR Rl,RO (Rl) ;: 1.2.,+,5 IJCM020 .. 0 
OAAO 9111 205 SLHLS R1.1 (Rl) ;: 2,'+,6,A UC1402050 

( OAA2 '+831 OAI0 206 LH R3.IO (Rt) UCI'102060 ( 

OAA6 '+030 169A 207 5TH R3.CONADR SET UP CONSOLE DEVICE AonRESS UCM02070 
OAAA it821 169C 208 LH R2.CONRO(Rl) UCM02080 

(. OAAE ,+020 169C 209 STH R2.CONRD SET UP R/W COMMANDS UCM02090 C, 

OAB2 4821 16A8 210 LH R2.CON2NO(Rll UCM02100 
OABo '+020 16A8 211 STH R2.CON2ND 2ND CHD; ENABLE READ CMD UCM02110 

( OABA 9011 212 SRHLS R1.1 UCM02120 ( 

GABC D341 1684 213 LB R,+.CONRQ2S(R1) UCM02130 
OACO D2't-O 168'+ 21it STB R'+.CONRQ2S CONSOLE REQUEST To SEND UCM021'+O 

( OAC4 4040 1696 215 STH R4,PASFLG SET PASLA FLAG (CONSOLE) UCM02150 ( 

OAca 08'+4 216 LDAR R'+.R4 UCM02160 
OACA 2333 217 SFFS 3.3 SKIP IF NOT PASLA UCM02170 

{ OAce 9422 21B EXBR R2.R2 UCM021BO 
DACE 9E32 219 OCR R3.R2 ISSUE 2ND COMMAND (CONSOLE) UCM02190 

220 * UCM02200 
t OADO 't1FO 13CC 221 BAL LINK,LCORE SET UP LOW CORE UCM02210 (, 

OAD" 2 ... 00 222 LIS RO,O UCM02220 
OAD6 4000 16C4 223 STH RO,WASDU RESET 'DEVICE UNAvAILARLFt FLAG UCM02230 

( OADA it1FO 1214 22it SAL LItJK.CRLF UCM022'+O ( 

OADE; ca50 1806 225 LHI R5,TITLE UCM02250 

t 
OAE2 ,+1FO 1190 226 SAL R15,PRINT PRINT TEST PROGRAM TITLE UCM02260 

t. 

( ) 'L) ) ( 
« 

,I 



(. (I" (if' 
i, 

) COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 1 09:50:59 09/08/18 ') 

) 
EXEC - ETPE R03P2 ) 

227 *----------------------------- UCI102270 
228 * KEYBOARD INPUT ROUTINE UCM02280 l l 229 * UC(102290 

0000 OAE6 230 OPTIN EQU * UCM02300 
OAE6 41FO 1214 231 BAL LINK.CRLF CR,LF TO LIST DEVICE UCM02310 

) 0000 OAEA 232 OPTIN1 EQU * UCH02320 
OAEA 4820 OA24 2.33 LH R2,PSW2 UCM02330 
OAEE 9512 234 EPSR R1.R2 NO INT. REG SET 15 UC'1023~0 
OAFO 41FO 1310 235 BAL LINK.SETKS ESTABLISH CONSOLE UC"02350 
OAF4 034iJ 1114 236 LB R4,AMSG OUTPUT AN * TO INnICATE UCfII02360 
OAF8 41FO 1222 237 SAL LINK.OUTCHR COMMAND MODE ESTAALISHED U0102370 ) ) OAFC 2541 238 LCS R4,1 X'FF' UCM02380 
OAFE 41FO 1222 239 3AL LINK,OUTCHR UCi'ol02390 
OB02 C8CO 12C4 240 LHI R12,QUESTN SET UP R12 FOR ERR ROUTINE UC,.02400 

} OB06 C800 2020 241 LHI RO,X'2020' BLANK OUT COMMAND BUFFER UC,.,021+10 
OBOA 4000 1EDO 242 STH RO,OPTBUF WHICH WILL CONTAIN OPTION UC'102420 
OBOE 4000 1ELl2 £43 STH RO,OPTBUF+2 NAME UCM02430 

l OB12 4000 lED4 244 STH RO.OPTBUF+4 UC'102440 
OB16 0111 21+5 XAR R1.Rl CLEAR OPTBUF INDEX UC'102450 
OB18 41FO 1290 246 RDCHR SAL R15,GETCHR GET A CHAR IN R4 UCH02~60 

) OB1C C540 0060 247 CLHI R4,X'60' UPPER CASE ALPHA ? UCM02470 
0820 2183 248 BLS RDCHARO BRANCH IF NO. UCH02~80 
0922 CB40 0020 249 SHI R~,X'20' CONVERT TO LOWER CASE UCM02~90 

) 0826 C540 0023 250 RDCHARO CLHI R4.X'23' IS IT # 1 UC'102500 
082A 4330 OAE6 251 BE OPTIN UCM02510 
OB2E C540 005F 252 CLHI R4.X'5F' LEFT ARROW, UNDERLINE OR DELETE ? UCM02520 

) 0832 2139 253 BNES ROCHRl UCM02530 
0834 2111 254 SIS R1.1 YESt DECREMENT INDEX UCM02540 
0636 021C 255 8HR R12 BUFFER UN~ERFLOW; PRINT '1' UC,",02550 
CB38 C800 0020 256 LHI RO.X'20· UC,.,02560 
OB3C 0201 lEOO 257 STB RO.OPTBUF(Rl) UCM02570 
OB40 4300 0818 258 B RDCHR UCM02580 
081+4 C5 ... 0 0000 259 ROCHRl CLHI R4,X'OQ' IS IT CR ? UCM02590 
0848 233C 260 9ES LOOKUP YES, TRY MATCH UC1102600 
08&f.A C540 0020 261 CLHI R'hX'20' IS IT A BLANK? UC~02610 
084E 2339 262 BES LOOKUP YES, TRY !1ATCH UCM02620 
0850 C510 0006 263 CLHI R1t6 1 CHARACTERS I~PUT ? UCI102630 
OBS&f. 038C ':'64 BNLR R12 IF YES, ERROR UCM02640 
0856 0241 1EoO 265 STB R4,OPTBUF(R1) STORE CURRENT BYTF UC(102650 
OB5A 2611 266 AIS Rl,l BU~P 8UFFER I~DEX UCi-i02660 
DB5C 4300 OB18 261 8 RDCHR READ ~EXT CHARACTER UCM02610 

) ;268 *---------------------------------- UC'102680 
269 * OPTION MATCH ROUTINE UCI102690 
210 * UCH02700 

OB60 C810 1776 271 LOOKUP LHI R1.0PT LOAD ADDRESS OF OPTION TARLE UC .. 02710 ) 
OB64 01.33 212 LOOKl XAR R3.R3 CLEAR BUFFER INDEX UC"02720 
OB6E. 0861 2.73 LDA~ RE.,R1 SET ODTION ~ORD INDEX UC"102130 

) OB68 't856 0000 274- LOOK2 LH R5.0(R6) UC11027,.0 
OB6C 021C 215 6MR R12 IF MIN0S, THE~ NO MATCH = ERROR UCM02750 
086E 4553 lEOO 216 CLH R5.0PTBUF(R3) COMPARE TO OPTBUF HW UC"02760 ) 0812 2333 211 8ES LOOK3 UCM02770 
0874 261C 218 AIS Rl.12 UC'102780 
0816 2209 219 BS LOOKl UC,..02790 

) 

) 



( 
CO~MON UNIVERSAL CLOCK MODULE TEST O(. .. 133R05M96A13 PAGE 8 09:50:59 09/08/78 ( 

EXEC ~ ETPE RO~P2 
( 

0878 2632 280 LOOK3 AIS R3.2 TRY NEXT HW UCM02800 
OB7A 2662 281 AIS R6,2 UCM02810 

( OB7C C530 oaOb .::A2 CLHI ~3,6 3 HATCHING HW FOUND ? UCt.,02820 
OB80 20BC 283 HLS LOOK2 UCM02830 

2.81+ '* UCM028'f.0 
( OB82 C510 17E2 2B5 CLHI Rl.RUI'J Rur, COMMAND ? UCI102850 

0886 1+330 OD4£. 286 ElE RUNIT UCi'102860 

( 
OBBA (510 17Ub 281 CLHI Rl.0PTIOr-~ OPT I ON OlD ? UCM02810 
OB8E 4250 OC84 288 BNE LOOK4 NO. LOOK FURTHER UCM02880 

289 *----------------------------- UCM02890 
290 * TO PROCESS INPUT COHMAND 'OPTIO~' UCM02900 

0892 4821) 17DE 291 LH R2, OPT! ON+B CHECK FOR SPECIAL RDUTIfJE UCM02910 
OB96 0232 292 Bi ... ZR R2 LINK TO ROUTI!\lE UCM02920 
OS98 C830 1776 293 OPTRTN LHI R3.TEST RETURN HERE UCM02930 

( OS9C C8EO OC22 294 LHI R1,+,OPTCM08 UCM029't-0 
OBAO 41FO 1214 295 BAL LINK.CRLF UCM02950 
OBAI+ 0122 296 OPTum XAR R2,R2 RESET cownE~ UCM02960 
OBA6 03'+2 177b 291 OPTC~101 LB R,+,OPT(R2) TO PRINT TEST UCM02970 
08l\l\ 41FO 1222 298 BAL LINK.OUTCHR UCM02980 
OBnE 2621 299 AIS R2.1 UCriu2990 
OBBO C520 0006 300 CLHI R2.6 UCf103DOO 
OBB4 2087 301 BLS OPTCM01 UC~03010 
OBB6 C840 0020 302 LHI R't-.C' • UCM03D20 

( OBBA 41FQ 1222 303 SAL LINK.OUTCHR OUTPUT 1 SPACE UCf'tQ3'()30 
OSBE 0755 ~O4 XAR R5.R5 TO PRINT SELECTED TEST NlJL'18ERS UC .. 03040 
OBCO 't-050 1682 305 STH R5.F'IRST UC',,03050 
OBC4 4823 0006 306 LH R2.6(R3) FIRST TEST WORD UC!'1030E.O 
OSC8 2440 301 OPTCM02 LIS R~.O START WITH TEST 0 UCM03010 
oaCA 4040 1ED8 308 ST1; R4.TEMP UCH03080 

( ( OSCE 9121 309 OPTCMD3 SLHLS R2.1 UCM03090 
OBDO 4380 OC02 310 SNC OPTCM01 UCM03100 
OB04 4040 1E08 311 OPTCMO'+ STH R4.TEHP OPTION VALUE FOUNn. UCH03110 

( \ OB08 4800 1682 312 LH RO,FIRST IS IT FIRST 7 UCM03120 
OBDC 2335 313 BZS OPTCMD5 UCM03130 
OBOE C640 002C 314 LHI R'+,C'. ' NO, OUTPUT COMMA UC11031q.0 

( OBE2 't-1FO 1222 315 BAL LINK.OUTCHR UCI'103150 
OBE6 40FO 1682 316 OPTCI105 STH LINK.FIRST UCM03160 
OBEA 0855 317 LOAR R5.R5 TEST VALUE FROM ~vCOND Hw UCf103170 

{ OBEC 2335 318 SZS OPTCM06 NO UCM03180 
OBEE C8'+0 0031 319 LHI R,+.C'l· YES.OUTPUT '1' UCMD3190 
OBF2 't-1FO 1222 320 BAL LINK,OUTCHR UCM03200 

{ ( OSF6 4840 1EDS 321 OPTCf'1Dh LH R'+.TEMP RESTORE R4 LlCH03210 
OBFA 0341+ 160C 322 L:3 RI+,HEXTAB(R'+) CONVERT UCM03220 
OBFE ItlFO 1222 323 BAL LINr(,OUTCHR OUTPUT O-F UCM03230 

( t. OC02 4840 lE08 324 OPTCM07 LH R4.TEMP RESTORE UCM03240 
OC06 2641 325 AIS RQ.,l INCREMENT TEST # UCM03250 
OC08 4040 1E08 326 STH R4.TEMP UCM03260 

t ( OCOC C540 001,0 327 CLHI R'+.16 UCM03270 
OC10 4280 oaCE 528 AL OPTCMD3 UCM03280 
OC14 0855 329 OPTC!"'I011 LDAR R5,R5 DONE ? UCM03~90 

( , 
OC16 023E 330 BNZR R14 UCM03300 
OC18 4823 0008 331 LH R2.8(R3) SECOND TEST WORD UCM03310 

( 
OC1C 2451 332 LIS R5,1 R5 = 1 FOR SECOND TEST HW UCM03320 

\ 

t i) .L) ~) 
( 
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COMMO~ UNIVERSAL CLOCK MODULE TEST Q6-133R05M96A13 PAGE 9 09:50:59 09/08/78 

) 

EXEC - ETPE R03P2 ) 

QC1E '10300 usce 333 B OPTCH02 UCM03330 
33'10 *---------------------------------- UCM033~O l ) 
335 * TO OUTPUT OTHER OPTION NAMES & VALUES UCH033S0 
336 * UCM03360 

OC22 41FQ 1214 337 OPTCi.,08 BAL LINK.CRLF UCM03370 ) 
OC26 2q61 338 LIS R6.1 SET LINE COUNTER UCH03380 
OC28 C820 1782 339 LHI R2.0PT+12 R2 POINTS TO THE NAME UCf103390 
OC2C 2436 340 OPTCM09 LIS R3.6 UCM03~OO 1 ) OC2E 0342 0000 341 OPTCM010 LB R4,O(R2) UCM03~10 
OC32 41FO 1222 342 BAL LINK,OUTCHR OUTPUT OPTION NAM~ CHAR UCM03"'20 

) 
OC36 2621 343 AIS R2,1 UCM03"'30 ) OC38 2731 344 SIS R3.l 6 CHARACTERS OUTPUT 7 UCM03440 
ocaA 2026 345 BPS OPTCMDIO NO,LOOP UCf103~50 
ocac C840 0020 346 LtH R4,C' , 

UCM03~60 ) OC40 41FO 1222 3 if. 7 BAL LINKtOUTCHR OUTPUT ONE SPACE UCM03470 
OC44 4852 0000 348 LH R5.0(R2) R5 = OPTION vALUE UCH03480 
OC48 2404 3if.9 LIS RO,4 UCM03490 

) OC4A 41FO lOCA 350 BAL LINK.R5HEX WRITE OPTION VALUt IN HEX (4 OIGIT~) UCM03500 
OC4E 0300 DAlO 351 LB RO.IO UCM03510 
OC52 2701 352 SIS RO.1 CONSOLE = CRT ? UCH03520 

) OC54 2130 353 BNZS OPTCH012 BRANCH: NO. UCf103530 
OC56 2661 354 AIS R6tl INCREMENT LINE COUNTER. UCM03540 
OC58 C560 0014 355 CLHI R€u20 PAGE FULL ? UCM03550 

) ) OCSC 2189 356 BLS OPTCMD12 NO UCM03560 
OC5E 0166 357 XAR R6.R6 INITIALIZE LINE COUNT UCM03570 
OC60 41FQ 1290 358 OPTCM011 BAL LINK.GETCHR UCM03580 
OC64 27i.f.D 359 SIS R4t13 CR ? UCM03590 
OC66 ~330 OAEb 360 8Z OPTIN TO ACCEPT NEXT COMMAND UCM03600 
OCO/'. 2643 361 AIS R4.3 LF ? UCM03610 
OC6C 2036 3€.2 BfUS OPTCMD11 IF YES. PRI~T NEXT PAGE UCM03620 
OC6E 41FQ 121'+ 363 OPTC:'<'lD12 6AL LINK,CRLF UCM03630 
OC12 4lFO 12[;[ 364 SAL LlillK, TSTBRK EXIT IF 'BREAK' PRESSED. UCM036'+O 
OC16 2626 365 AIS rt2.6 UCM03650 
OC18 C520 1706 3b6 CLHI R2.0PTEND2 ALL PRINTING OPTIONS DONE ? UCM03660 
OC7C '+280 OC2C 367 BL OPTCMD9 NO,LOOp FOR NEXT ONE UCM03670 
OC80 4300 OAEA 368 B OPTINl TO ACCEPT NEXT COMMAND UCM03680 

369 *----------------------------- UCM03690 
OC84 CSI0 1776 370 LOOK4 CLriI R1.TEST 'TEST' OPTIOtJ ? UCM03700 

) OC88 4330 OCFC 371 BE TESTOP UCM03710 
372 * TO PROCESS COMMANOS OTHER THA~ 'TEST'. t OPT I Qi.Jf • UCM03720 
373 * UCM03730 

) OCSC 2740 374 SIS R4,l3 OPT FOLLOWED BY CR ? UCM03740 
OC8E 033C 375 5ZR Rl2 YES. ERROR UCM03750 
OC90 41EO lO6C 376 BAl Rl4tOPTVAL GET OPTION VALUE IN R6 UCM03760 

) OC94 27'+0 377 SIS R'h13 TERMINATED BY CR ? UCM03770 
OC96 023C 378 BNZR R12 IF NO. BRANCH UCM03780 
JC98 Lj,8El oooe 379 LI1 R14.8(Rl) GET OPTION CHECK ROUTI~E ADDRESS UCM03790 
OC9C 2332 380 BIS LOOKS UCM03800 
OC9E OlFE 381 BALR R1S.R14 LINK OPTION CHECK ROUTINE UCM03810 

0000 OCAO 382 LOOKS EQU * RETURN HERE UC:103820 
) ) OCAO 4061 0006 383 STH R6,6(Rl) STORE OPTION VALUE UCM03830 

OCAq. "300 ClAE6 384 B QPTIN TO ACCEPT NEXT CO~MANO UCH038q.O 

J 
385 * UCM03850 ) 
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COMMON UNIVERSAL CLOCK MODULE TEST OG-133R05M96A13 PAGE 10 09:50:59 09/08/78 

EXEC - ETPE R03P2 

OCA8 
OCAC 
OCAE 

OC80 
OC84 
OC86 

nCB8 
OCBC 
OCBE 

OCCO 
OCC4 
1'\,-,.., 
U\.I..C 

OCC8 
OCCA 
OCCC 
OCOO 
OCD4 
OC08 
acoc 
OCOE 
OCE2 
OCE4 
OCE6 
OCE8 
OCEA 
OCEC 
OCEE 
OCF2 
OCF6 
OCFA 

OCFC 
OCFE 
0000 
0004 
0008 
OOOC 
0010 

OD14 
0018 
001A 
OOlC 
0020 

;) 

C360 FFFE 
033F 
030C 

C560 0400 
1J28F 
030C 

C560 OOOF 
U28F 
030C 

0000 lEEd 
2400 
')10 1 n 
"-'''''' 
2420 
0836 
CC32 0000 
4330 OCF2 
C430 OOOF 
C530 OOOA 
038C 
4871 1602 
2731 
2113 
OA07 
2203 
2624 
2612 
4300 OCCA 
4005 0000 
0100 lEE8 
030F 

2740 
213B 
4800 17FO 
4000 177C 
4800 17F2 
4000 177E 
4300 OAE6 

4850 17F4 
2470 
2't80 
41EO l06e 
0556 

386 
381 
388 
~B9 

390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
'to't 
405 
&t06 
407 
408 
&t09 
&tl0 
411 
412 
413 
'4-14 
'+-15 
416 
417 
'+-18 
'+19 
420 
421 
422 
423 
'+24 
'+-25 
'+-26 
1+21 
'+28 
429 
430 
'+-31 
'+32 
'+-33 
'+3'+-
435 
'+36 
'+-37 
'+38 

ZERO\lE 

* AOR 

* LEVEL 

THI 
BZR 
Bf{ 

CLHI 
BLR 
BR 

CLHI 
BLR 
BR 

R6.X'FFFE' 
R15 
R12 

R6,X''+OO' 
R15 
R12 

R6.15 
R15 
R12 

*----------------------------------

IGNORE LSB 
OKAY 
ERROR RETURN 

(R6) = 10 BIT DEvtCE ADDRESS 
RETURi\l TO LOOK5 

(R61 = INTERRUPT LEVEL HEX DIGIT 
RETURN TO LOOKS 

" TO CHECK THAT OPTION ENTRY IN R6 IS IN DECIMAL DIGITS. 
* TO CONVERT DECIMAL ENTRY IN R6 TO HEX VALUE AND 
* STORE IT @ O(R5). 

" DECHEX 

DECLPl 

OECLP2 

DECLP3 

DECHEXl 

ST • ., 
LIS 
LIS 
LIS 
LDAR 
SRAL 
BZ 
NHI 
CLHI 
BNLR 
LOA 
SIS 
BMS 
AAR 
BS 
AIS 
AIS 
B 
STH 
LM 
BR 

RO,RSAVE 
RO.Q 
Rl!O 
R2,0 
R3.R6 
R3.0(R2) 
DECHEXl 
R3.15 
R3.10 
R12 
R7.0ECTABIR1) 
R3.1 
oECLP3 
RO.R7 
OECLP2 
R2,'+ 
R1.AoC 
OECLPl 
RO.O(R5) 
RO.RSAVE 
LINK 

*-----------------------------* TEST OPTION PROCESS ROUTINE 

* TESTOP 

* TSTOPl 

TSTOP2 

SIS 
BNZS 
LH 
STH 
LH 
STH 
B 

LH 
LIS 
LIS 
BAL 
CLAR 

Rq..13 
TSTOPl 
RO.OEFTESTS 
RO.TEST+6 
ROtDEFTESTS+2 
ROtTEST+8 
OPTIN 

R5,MAXTST 
R7.0 
R8 t O 
R11+,OPTVAL 
R5.R6 

.~) 

ACCUMULATOR 
TABLE INDEX 
SHIFT COUNTER 
COpy INPUT VALUE 

TO RETURN 

~ALID DECIMAL DrGYl ? 
IF NOT. ERROR. 
1,10 ••••• 10000 

ADO IN CURRENT VALUE 

INCREMENT SHIFTER 
INCREMENT POINTER 

STORE HEX OPTION VALUE 

RETURN 

'TEST' FOLLOwED AY (CR) ? 

YES. SET TEST OPTION TO 
FIRST TEST iJORD 
ALL DEFAULT TESTS IN PROGRA~ 
SECOND TEST ..,ORD 
TO ACCEPT NEXT COMMAND 

TEST RIT ACCUMULATORS 

GET OPTION VALUE IN R6 

UCM03860 
UCM03870 
UCM03880 
UCM03890 
UCM03900 
UCM03910 
UCM03920 
UCM03930 
UCM039'+0 
UCM03950 
UCM03960 
UCM03970 
UCM03980 
UCI103990 
U0'10,+000 
UCM04010 
UC",01+020 
UCMO'4-030 
UC"04040 
UC"04050 
UC"04060 
UC,..0'4-070 
UC .. 04080 
UC"04090 
UC,",04100 
UC .. O,+110 
UC .. 04120 
.UC~04130 

UCM041 .. 0 
UC .. O'4-150 
UC .. 0'4-160 
UC1'10'4-170 
UC"04180 
UC .. 04190 
UCI104200 
UCMOl+210 
UCMO'+220 
UC1'10'+-230 
UCM04240 
UCMO'4-250 
UCMO'+260 
UCI'104270 
UCM04280 
UCMOl+290 
UC~04300 
UCM04310 
UCMO'+320 
UCM04330 
UC~01+3"O 
UCMO'+-350 
UCMO'4-360 
UCMO'+370 
UCM04380 

) 

( 

( 

( 
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) COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 11 09:50:59 09/08/78 ) 

'} EXEC - ETPE R03P2 
l 

0022 02SC '+39 BLR Rl2 ERROR: INVALID TE~T I-IUMBER UCMO'+390 
0024 C560 0010 440 CLHI R6.16 R6 < 16 ? UCMO,+400 

1 ) 0028 2385 '+41 BNLS TSTOP3 NO UCM04'+10 
002A 41EO 10A2 '+42 SAL Rl,+.UNARY GET UNARY OPERAND IN R3 UCr.IJO'+'+20 
002E 0673 443 OAR R7,R3 SET CURRENT aIT UCMO'+'+30 

) 1 0030 2306 4411- BS TSTOP4 UCM044'+O 
0032 C860 0010 '+45 TSTOP3 SHI R6.l6 R6 = O-F UCMO,+450 
0036 41EO 10A2 446 BAL Rl4.UNARY UCM04'+60 

l 003A 0683 447 OAR R8,R3 SET CURRENT BIT UCMO'+'+70 
OD3C 2740 1t48 TSTOPLJ. SIS R4,l3 TERMINATED BY CR ? UC~04'+80 
003E 4230 OOlC 449 BNZ TSTOP2 UCM04'+90 

l ) 0042 4070 177C 450 STH R7.TEST+6 STORE VALlO SELECTED TESTS UCM04500 
0046 Lt080 l77E Lt51 STH R8,TEST+8 UCMO,+510 
004A 4300 OAE6 452 B OPTII'II TO ACCEPT NEXT COMMAND UCMOq.520 

) 453 *----------------------------- UCMO'+530 
454 * UCMO,+5q.0 

0000 004E 455 RUNIT EQU * UCI104550 
004E 41FO 1214 456 SAL LINKtCRLF UCr'104560 
0052 4800 OAI0 457 LH ROtIO UCMO'+570 
0056 4000 lE06 458 STH RO.IOSAVE RESTORE USER'S 1/0 CHOICE UCMOq.580 

) 005A 4lFO 1214 459 SAL LINK.CRLF UCMO'+590 
005E 41FO lE7E 460 BAL LINK.INIT LINK USER INITIALIZATION ROUTINE UCM04600 

0000 0062 ~61 INITRET EQU * RETURN HERE UC,",04610 
) 0062 07FF itb2 XAR R15.Rl5 . UCMOq.620 

0064 40FO 16C6 463 STH R15.WASOUl UCM04630 
0068 240F 464 LIS RO,l5 TO FIND HIGHEST SF-LECTEo TEST NO. UCM046q.O 
006A 4810 177E if. 65 LH Rl.TEST+8 CHECK SECOND TEST HW UCM04650 
006E 9011 if.66 KEEPl SRLS Rl.l UCMO&J660 
0070 218B 4;.67 BCS FOUNDl RO = F-O UCM04670 
0072 2701 468 SIS RO.l UCM04680 
0074 2213 469 &NMS KEEP! TRY NEXT DIGIT UCM04690 
0076 240F 1+70 LIS RO,15 HHTIALIZE AGAIN UCM04700 
0078 4810 177C 471 LH R1,TEST+6 CHECK FIRST TEST HW UCM04710 
007C 9011 472 KEEP2 SRLS R1.1 UCMOq.720 
OD7E 2186 '+73 BCS FOUtJol+4 RO = F-O = TEST # UCI'104730 

} 0080 2701 if. 74 SIS RO.l UCMO,+7Cf.O 
0082 2213 '+75 SNMS KEEP2 LOOP UCM04750 
0084 030C 476 BR R12 TEST NOT SELECTED uCK04760 
OD86 CAOO 0010 477 FOUNDl AHI RO,l6 AQJUST TEST # FOR SECOND HW UCM04770 
OOSA 4000 16C2 478 STH RO.SELTST HIGHEST SELECTED TEST NuMAER uCM04780 

11-79 * UCM04790 
) 't80 * RESET TEST PARAMETERS 0CM04800 

481 * UCP104810 
D08E 0700 482 XAR RO.RO UCM04820 j 0090 4000 163E 483 STH RO.ISITERR RESET ERROR FLAG UCM04830 
0094 4000 16C8 484 STH RO,TOTAL RESET TOTAL UCM048q.O 
0096 4000 16CA 485 STH RO.TOTERR qESET TOTERR UCM04850 ) 009C 4000 16C4 486 STH RO,WASDU RESET ~ASOU Ucr-~04860 
OOAa C8I0 3030 487 LHI RltC'OQ' UCf'10'+870 

) 
OOA4 4010 16F2 ~88 STH R1.MTESTNO RESET THESE FLAGS TO C'OO' UCMO'+880 

) OOA8 4010 16FC 489 STH Rl,ETESTNO UCM04890 
OOAC 4010 16FE Lt90 STH Rl,[RRNO UC~O'+900 
0080 41FO 13CC 491 SAL LINK,LCORE SET UP LOW CORE UCMO,.910 

) ) 



( 
COM~ON UNIVERSAL CLOCK MODULE TEST 06-133ROSP196A13 PAGE 12 09:50:59 09/08/78 ( 

( EXEC - ETPE ROJP2 
( 

492 * UCM04920 
493 '" START SELECTIO~ FROM TEST ~ UCM04930 
'1-94 * UCMu4940 

00B4 0700 495 KEEP3 XAR ROtRO UCM049S0 

( 
00g6 4000 16ce 496 STH RO .fHESTNO RESET BINARY TEST NUMBER UCH04960 
OOSA 4000 1600 '+97 STH RO,NEXTST RESET ~EXT TEST # UCM04970 { 

498 * UCP't04980 
,*99 * TO FINO THE NEXT SELECTED TEST. UCM04990 
500 * UCMOSOOO 

uocE 4d20 1600 ~01 KEEP4 LH R2,NEXTST GET NEXT TEST $f UCM05010 
00C2 2408 502 KEEP,+1 LIS RO.8 UCM05020 
00e4 910C 503 SLHLS RO.12 RO = X'8000' UCMOS030 
00C6 CC02 0000 504 SRrlL RO.0(R21 RO = NEXT TEST BIT UCM05040 
ODe A CS20 0010 505 CLHI R2,X'10' NEXT TEST < 16 UCM05050 

( OOCE 2185 506 BLS KEEP42 UCMOS060 
OCDO 4qllQ 177E 507 NH RO.TEST+B LOOK AT TEST HW 2 UCf'105070 
0004 2137 508 BNZS KEEPS UCIIII05080 
0006 2304 509 BS I(EEP43 UCI'10S090 
(1008 44QO 177C 510 KEEP42 NI1 RO,T£ST+6 LOOK AT TEST HW 1 UCMOS100 
OOOC 2133 511 8~as KEEP5 UCM05110 

( aOOE 2621 512 KEEP~3 AIS R2,l .UCMOS120 
ODEO 220F 513 BS KEEP'+l LOOP FOR NEXT TEST # UCM05130 
ODE2 4020 16CC 51'+ KEEPS STH R2.BTESTl~O CURRENT TEST # UCM05140 
OOE6 0812 515 LOAR Rl,R2 Rl = TEST # IN BINARY UCMOS1SO 
00[8 2621 516 AIS R2,1 UCMOS160 

( 
OOEA 4020 1600 517 STH R2.NEXTST UCMOS170 
OOEE 2402 518 LIS RO.2 SET DIGITS TO PRINT = 2 UC"05180 ( 

OOFO C820 16F2 519 LHI R2,I1TESTNO R2 = A (l'HESTNO) UCM05190 
OOF4 41FO 1130 520 SAL LINK,HEXASC STORE TEST # IN A~CII @ HTESTNO UCM05200 
ODF8 4820 16F2 521 LH R2.MTESTNO UCH05210 ( 

OOFC 4020 16FC 522 STH R2.ETESTNO STORE TEST ~ IN ASCII @ ETESTNO UC/,\OS220 
OEOO 41FO 12DE 523 BAL LH.K, TSTBRK TEST BREAK UC"'05230 

"- OE04 C850 16EC 524 LHI R5,TSTMSG UCP105240 
QE08 41FO 1190 525 BAL LINK.PRINT PRINT 'lEST NN' UCI'40S250 
OEOC 0700 526 XAR RO.RO UCM05260 

( OEOE 4000 16CO 527 STH RO.NOERR RESET ERROR FLAG UCM05270 ( 

OE12 4000 16CE 528 STH RQ,COUNT RESET COUNT UCM05280 
OE16 4810 OA24 529 KEEPf. LH R1,PSw2 DISABLE INTERRUPT~ UCMOS290 

( OE1A 9501 530 EPSR RO,Rl UCM05300 ( 

OEIC 4620 16ce 531 LH R2.BTESTNO R2 = TEST # lJCM05310 
OE20 9121 532 SLLS R2.LADC UCMOS320 

( OE22 1+812 17F6 533 LOA Rl.TESTS(R2) UCM05330 ( 

OE26 0301 531+ BR R1 GO TO TEST MOQULE UCMOS340 
535 *----------------------------- UC(4053S0 
536 * UCM05360 
537 * TEST MODULE END ROUTINE UCi"105370 
538 * UCM05380 

( 0000 OE28 539 TSTEi\lO EQU * UCM05390 " OE28 4810 O-A24 540 LH R1,PSw2 UCM051100 
OE2e 9501 541 EPSR RO,Rl DISABLE INT @ PROCESSOR LEVEL UCM051110 
OE2E 4800 16C[ 542 LH RO.COU~T UCM05420 
OE32 2601 543 AIS RO.l INCREMENT COUNT UCM05430 
OE34 400.0 16CE 544 

( 
STH RQ.COUNT UCM05~40 

-) -) i) 



( ( (! 

COMMON U~lVERSAL CLOCK MODULE TEST 06-133ROSM96A13 PAGE 13 09:S0:59 09/08/78 ) 

1 
EXEC - ETPE R03P2 

OE38 4500 1788 545 CLH RO.LOOP+6 IF COUNT > LOOP, UCM05450 
OE3C 2385 546 BNLS KEEP7 GO TO NEXT TEST MoDULE UCM05q.60 

l OE3E 41FO 120E 547 BAL LINK,TSTBRK IF BREAK GO TO OPTIN UCM05q.70 
OE42 '+300 OE1'6 548 B KEEP6 OTHERWISE, REPEAT SAME TEST UCM05q.80 
OE46 Lt800 16CO 549 KEEP7 LH RO,NOERR LOOK @ ERROR FLAG UCMOSq.90 

) OE4A 2135 550 BNZS KEEP71 UCM05500 
OE4C C850 1712 551 LHI R5,NOERHSG UCI105510 
OE50 41FO 1190 552 SAL LINK.PRINT PRINT "NO ERROR" UCMOS520 

1 1 OES'+ '+810 16CC SS3 KEEP71 LH R1.BTESTNO GET TEST # UCM05530 
OE58 4510 16C2 554 CLH Rl,SELTST IS THE LAST SELECTED TEST DONE ? UCM05540 
OESC '+280 OOBE 555 BL KEEPq. NO. GO SELECT NEXT TEST UCM05550 

) 556 *' UCH05560 
557 * ALL THE SELECTED TESTS ARE NOW RUN UCH05570 

) 
558 * UCM05580 

0000 OE60 559 ABORT EQU * COME HERE TO ABORT TEST SEQUENCE. UCMD5590 
OE60 '+200 0000 5£;G NOP UCM05600 

} 
OE64 '+lFO 13'+A 5£;1 BAL LINK.TSTOU RETURN WITH Rl = nu BIT UCM05610 

) OE68 '+230 OE90 562 BNZ KEEP9 IF DU. DISPLAY TOTAL UCM05620 
OE6C 4810 16C6 563 LH R1,.ASOU1 WAS IT EVER ? UCM05630 

) 
OE70 '+230 OED8 564 BNZ KEEP10 YES. PRINT TOTAL. TOTERR UC".056q.0 

) OE74 41FO 12DE 5£;5 BAL LINK,TSTBRK UCM05650 
OE78 4810 1794 566 LH R1,CONTIN+6 IF CONTIN = I. UCI'105660 

) 
OE7C 4230 00B4 567 BNZ KEEP3 GO TO TEST 0 UCM05670 ). OE80 '+lFO 1370 566 BAL LINK,SETKB K8 oEVICE = LIST nEVICE UCM05680 
OE84 C850 1764+- 569 LHI R5,EOTMSG UCM05690 
OE88 1+1FO 1190 570 BAL LINK,PRINT 'END OF TEST' UCM05700 

) DEBC 4300 OAE6 571 B OPTIN UCM05710 
512 *---------------------------------- UC,",05720 
573 * ROUTINE INCREMENTS.DISPLAYS & CHECKS 'TOTAL' UCf'II05730 
574 * UCM057q.O 

OE90 4010 16CI+ 575 KEEP9 STH Rl.wASOU SET 'WASDu' FLAG UC",05750 
OE9if. '+810 16C8 57£; LH R1,TOTAL I rKREMENT TOTAL UCI105760 
OE98 2611 577 AIs Rit1 UC"105770 
OE9A 4010 16C8 578 STH Rl.TOTAL UCH05780 
OE9E 2421 579 KEEP91 LIS R2.1 UC,",05790 
OEAO DE20 1695 580 OC R2tINCR DISPLAY: INCREMENTAL MODE UCMOS800 ) 

OEA4 4800 16CA 581 LH RO.TOTERR UCM05810 
OEAB 9400 582 EXBR RO.RO UCI'105820 
OEAA 9820 583 WHR R2,RO DISPLAY TOTERR UC,..05830 
OEAC 9'+01 58 If. EXBR RO,R1 FORMAT FOR DISPLAY UCM05840 
OEAE 9820 585 WHR R2.RO DISPLAY TOTAL UCII105850 

) j OEBO OE20 1694 586 ac R2,NORH JISPLAY: NORMAL MODE UCM05860 
OEB4 C510 7FFF 587 CLHI Rl.X'7FFF' TOTAL < MAX RETAINABLE ? UCM05870 
OE88 2389 588 BNLS HALT9 UCM05880 

) OEBA 48UO 16CC 589 LH RO.BTESTNO RD = CURRENT TEST U UCI105890 
OEBE 4500 16C2 590 CLH RO.SELTST IS IT LAST TEST? UCIIII05900 
OEC2 '+2dO OOBE 591 BL KEEP4 NO, GO TO NEXT TE~T UCM05910 
OEC6 '+300 00B4 592 B KEEP3 GO TO TEST 0 UCM05920 ) 

593 * UCM05930 
) 

OECA C810 080F 594 HALT9 LHI Rl,X'80F' UCM05940 
OECE 9114 595 SLHLS Ri.4 (Rl) = X'80FO' UCM05950 ) 

OEOO 9521 596 EPSR R2tRl HALT PROCESSOR UCM05960 
) 597 * UC,",05970 ) 

) 



( COMMON UNIVERSAL CLOCK MODULE TEST Ot;-133R05H96A13 PAGE 1'+ 09:50:59 09/08/78 ( 

( 
EXEC - ETPE R03P2 

( 

598 * ~HE~ EXE/RUN IS P~ESSED, P~INT TOTAL & TOTERR UCM05980 
599 * UCM05990 

OE02 41FJ 134A 600 B.lL LINl\,TSTDU SEE IF LIST OEV IS O~ UC ... Ot;OOO 
OEDb 2036 601 SNIS HALT9 NO. HALT UCM06010 

( 
OEOB 0700 602 KEEP10 XAR RO.RO UCM06020 

( OEDA 4000 16C4 603 STH RO,WASOU RESET FLAG UCM06030 
OEDE ,+lFQ 1214 b04 SAL LIrJK,CRLF UCM06040 
OEE2 C850 1702 605 lHI R5.TOTMSG UCM06050 
OEE6 4050 168E 606 STH R5.1SITERR UC/I'I06060 
OEEA '+lFO 1190 607 BAL LI~K,PRINT PRINT 'TOTAL TOTERR' UCM06070 
OEEE 2404 608 LIS RO,4 TO PRINT 4 HEX DIGITS UCM06080 

( ( OEFO 4850 16C8 609 LH R5,TOTAL UC:>106090 
OEF4 41FO lOCA b10 8AL LIillK.R5HEX PRINT TOTAL IN HEx UC .... 06100 

( 
OEFB 2434 611 LIS R3,4 UC/I'I06110 
OEFA C840 0020 612 LHI RthC' , SPACE UCM06120 
OEFE IUFO 1222 613 KEEPlO1 SAL LINK.OUTCHR OUTPUT IT UC/I'I06130 
Qi=02 2731 b14 SIS R3,1 UCM06140 
OF04 2023 615 SPS KEEPIOl 4 TIMES UCM06150 
OFQ6 2404 616 LIS RO,4 TO PRINT 4 HEX DIGITS UCM06160 
OFQ8 4850 1bCA 617 LH R5.TOTERR UCMO~170 

( (" OFOC 4lFil 10CA 618 SAL L H,IK. R5HEX PRINT TOTERR IN HEX UC~06180 
OFtO Cf.300 OAE6 619 S OPTlfII GO TO BEG rrm I1'4G UCM06190 

620 * ********************************* UOI06200 
621 * ERROR ROUTINES (OVERRIDE NOMSG OPTION) UCI1010210 
622 * UCM010220 

( 
OF1"" 0000 1FA8 623 ERR STM RO,ERRSAVE STORE REGISTERS UC .. 06230 
OF1B 4120 OF9E 62Cf. BAL R2,ERRCOJIII RETURN IF LIST DEVICE IS ON UC"0102~O 
QFIC 41EO OFDO 625 BAl RET,ERRl PRINT 'ERROR TTNN' UCJIII06250 
OF20 0700 626 ERRCOM2 XAR RO ,RO UCM06260 

( ( OF22 4000 16SE b27 STH RO.rSITERR RESET ERROR FLAG UC(106270 
OF26 Cf.B20 OA22 628 LH R2.PSW UCM06280 
OF2A 9502 629 EPSR Ro.R2 UCM06290 

( ( OF2C 0100 IFA8 630 LH RO,ERRSAVE RESTORE REGISTERS UC .. 06300 
OF30 030F 631 BR Llf'iK RETURN TO TEST UC".06310 
OF32 0000 1FA8 632 ERRO STr-l RO.ERRSAVE STORE REGISTERS UCt,,06320 

( OF36 4120 OF9E 633 BAL R2.ERRCOH RETURN IF LIST DEvICE IS ON UCM06330 (. 

OF3A Cf.1EO OFDO b34 8AL RET.ERRl PRINT 'ERROR TTNN' UCM063Cf.0 
OF3E Cf.1EO OFDA 635 BAL RET.ERRol PRINT 'OEV DOD' UCM06350 

( \. OFCf.2 ~300 OF20 b36 b ERRC01'12 UCM06360 
OF46 0000 lFAB 637 ERRS STM RO,ERRSAVE STORE REGISTERS UCM06370 
OFCf.A 4120 OF9E 638 SAL R2.ERRCOM RETURN IF LIST DEvICE IS ON UCM06380 
OF4E 41EO OFDO 639 BAL RET,ERRl PRINT 'ERROR TT~N' UCM06390 ( 

OF52 41EO OFF2 6Cf.O SAL RET,ERRS1 PRINT 'STA SS' UC:-t06Cf.OO 
OF56 Cf.300 OF2U b4l B ERRCOrt2 UCM06~10 

t OF5A 0000 IFAB 6Cf.2 ERROS STM RO.ERRSAV[ STORE REGISTERS ucr",06420 
OF5E 4120 OF9E 643 BAL R2,ERRCOM RETURN IF LIST DEVICE IS ON UCM06Cf.30 
OF62 41EO OFOO 6'+4 BAL RET,ERRl PRINT 'ERROR TT~N' UCM06Cf.40 

l ( OF66 41EO lOOA 6Cf.5 BAL RET.ERRDS1 PRINT 'OEV 000 STA SSt UCM06Cf.50 
OF6A 4300 OF20 646 a ERRCOM2 UCM06Cf.60 
OF6E 0000 lFA8 6 .... 7 ERRL STM RO,ERRSAVE STORE REGISTEr{S UCM06470 

t OF72 Cf.OFO 168E 648 STH R15,OLOC STORE ERROR lOC TO PRINT UCM06Cf.80 (. 

O,F76 '+120 OF9E 649 BAL R2,ERRCOM RETURN IF LIST DEvICE IS ON UCM06Cf.~O 

OF7A Cf.1EO OFDO 650 SAL RET,ERR1 PRINT 'ERROR TTNN' UCM06500 
( 

t ) j) 
... ) 

\. 
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l 
EXEC - ETPE R03P2 

) 

OF7E ~1EO 1030 651 BAL RET,ERRLl PRINT 'LOC LLLL' UC"406510 
OF82 ~300 OF20 652 S ERRCOf12 UC:.,06520 

1 ) OF86 0000 lFA8 653 ERR ALL STH RO,ERRSAVE STORE REGISTERS UCI'106530 
OF8A ~120 OF9E 65~ SAL R2,ERRCOM RETURN IF LIST DEVICE IS ON UCf1065~O 
OF8E ~1EO OFDO 655 SAL RET,ERRl PRINT 'ERROR TTNN' UCM06550 

1 OF92 4lE~ 100A 056 SAL RET,EHROSl PRINT 'OEV ODD STA SS- UCM06560 
OF96 1+1EO 10~8 657 SAL RET,ERRPLl PRINT 'PSW PPPP LOC LLLL' UCi'106570 
OF9A ~300 OF20 658 B ERRCOM2 UCr106580 

1 ) 659 * UCM06590 
660 * caMMON ERROR ROUTINE UCI"106600 
661 * UCI106Etl0 

') OF9E ~020 OFS8 662 ERRCOM STH R2.COMRET UCMOEtEt20 
OFA2 ~BI0 OA2~ 663 LH R1,PSW2 UCM06630 
OFA6 9501 66,+ EPSR RO.Rl DISABLE INT. @ PROCESSOR LEVEL UCMOEt6~O , ) OFAB ~lFO 134A 665 BAl LINK.TSTOU GET LIST OEVICE 011 BIT IN RI UCMOEt650 
OFAC 2137 666 BNZS ERRCDMl BRANCH IF OFF-LINE UCM06660 

) 
OFAE 4020 l6SE 667 STH R2,ISITERR SET ERROR FLAG UCMOEt670 

) OFS2 4020 16CO 668 STH R2,NOERR UCM06680 
OFB6 4300 OFB6 669 8 * GO. PRINT ERROR MESSAGE UCMOEt690 

) 
0000 OFB8 670 COP'lRET EQU *·2 UC/ltOEt700 

) 671 * UCM06710 
OFBA 4810 l6CA 672 ERReO"! LH Rl,TOTERR LIST DEVICE IS OFF UCH06720 

} 
OF5E 2011 673 AIS R!t1 UCMOf,730 

) OFCO 1t010 16CA 611t STH Rl.TOTERR INCREMENT TOTERR UCM06740 
OFC~ C510 7FFF 675 CLHI R1.X'7FFF' TOTERR < MAX RETAINABLE ? UCM06750 
OFe& 4280 OE9E 616 BL KEEP91 NO. ABORT CURRENT TEST & GOTO NEXT UCM06760 

) OFCC 't300 OECA 617 B HAlT9 YES. HALT PROCES~OR UCM06770 
678 *----------------------------- UCM06780 
679 * MESSAGE PRINT ROUTINES lao NOT OVERRIDE NOMSG OPTION) UC/'It06790 

) 680 * UCM06800 
681 * TO PRINT 'ERROR TTNN' UCMOf,810 
682 '* UC!'10f,820 

OFDO C850 16F6 683 ERR! LHI R5,ERRMSG UCH06830 
OFD4 41FO 1190 684 SAL LINK.PRINT PRINT 'ERROR TTNN' UCMOf,8q.O 

685 * TT = TEST #. NN = ERROR ij UCMOEt850 
) OFDB 030E 686 SR RET RETURr~ UCMOEt860 

687 * UCM06870 
688 '* TO PRItn 'DEV DOD' UOi06880 
689 * UCM06890 

OFQA 2'+03 690 EfiR01 LIs RO.3 SET UP DIGITS = 3 UCM06900 
OFDC ~810 1690 691 LH Rl.ERROEV R1 = ERROR OEV ij IN BINARY UCM069l0 

) OFEO C820 1730 b92 LrlI R2,ASCIOEV2 UCM06920 
OFE4 ~lFO 1130 693 SAL LINK,HEXASC CONVERT IT TO ASCII UCH06930 
OFE8 C850 172C 694 LtiI R5.0EVMSG2 UCH06940 

) OFEC 41FO 1190 695 SAL LINK.PRINT PRINT 'OEV 00' UCM06950 
OFFO 030E 696 BR RET RETUR~J UCH069EtO 

697 * UCM06970 
698 * TO PRINT 'STA sse UCM06980 ) 

699 * UCM06990 

,) 
OFF2 24J2 700 ERRS! LIS RO.2 SET UP DIGITS = 2 UCM07000 

) OFF'" 0310 1692 701 LB Rl.ERRSTA R1 = ERROR STATUS UCM07010 
OFFB C820 1728 702 LHI R2,ASCISTA UCJo107020 

} 
OFFC ~1FO 1130 703 SAL LINK.HEXASC CONVERT IT TO ASCII UCM07030 

-> 

) 
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EXEC - ETPE R03P2 
( 

1000 C850 1724 70'4- LHI R5.STAMSG UCM07040 
1004 41FO 1190 105 SAL LINK.PRINT PRINT 'STA SSt UCM07050 
1008 030E 706 BR RET RETURN UCM07060 

707 * UCM07070 
( 708 * TO PRI~T 'DEV DOD STA SSt UCf107080 

709 * UCM07090 ( 

IOOA 2'4-03 710 ERROSl LIS RO.3 SET UP DIGITS = 3 UCM07100 
lOOC 4810 1690 711 LH R1.ERRDEv R1 = ERROR OEv # UCM07110 
1010 C820 1720 712 LHI R2.ASCIDEV UCH07120 
1014 41FO 113C 713 BAL LINK.f1EXASC CONVERT IT TO ASCII UCM07130 

(" 
1018 2402 714 LIS RO.2 SET UP DIGITS = 2 UCM07140 
lOlA 0310 1692 715 LB R1.ERRSTA R1 = ERROR STATUS UCM07150 
l\)lE C820 1728 716 LHI R2.ASCISTA UCH071&0 
1022 41FO 1130 711 BAL LINK.HEXASC CONVERT IT TO ASCII UCM07170 

{ 1026 C850 171C 716 LHI R5,OEV"SG UCH07180 
102A 41FO 1190 719 BAL LINK.PRINT PRINT 'DEV 00 STA SS' UCM07190 
102E 030£ 720 S~ RET RETURN UCfilO7200 

721 * UCfo\07210 
722 * TO pRINT 'lOC LLLL' UCM07220 
723 * U&:HV723u 

1030 2404 724 ERRL1 LIS RD .... SET UP DIGITS = 4 UCM07240 
1032 ~610 16SE 725 LH R1.0LOC R1= OLD LaC UCM07250 
1036 C620 17'4-4 726 LHI R2,ASCILOC UCllt07260 

( Itl3A 41F"O 1130 727 BAL LINK.HEXASC CONVERT IT TO ASCII UCM07270 ( 

103E C850 17~O 728 LHI R5.LOC11SG UCIIII07280 
10~2 41FO 1190 729 BAL LINK.PRINT PR HJT 'LOC LLLL' UCM07290 

( ( 1046 030E 730 BR RET RETURN UCM07300 
731 * UCfIII07310 
732 * TO PRINT 'PSW PPPP LOC LLLL' UC1107320 

( 733 * UCM07330 ( 
1048 2404 734 ERRPL1 LIS RO.4 SET UP DIGITS = 4 UCM073 ... 0 
lO ... A 4810 168A 735 LH Rl.OPSW Rl = OLD PSW UCM07350 

( 10~E C820 173A 736 LHI R2.ASCIPSW UCM07360 
1052 41FO 1130 737 BAL LINK,HEXASC CONVERT IT TO ASCII UCM07370 
1056 4810 168E 736 LH Rl.0LOC Rl= OLD LaC UCr107380 

( 105A C820 1744 739 LHI R2.ASCILOC UCM07390 ( 

105E 41FO 1130 740 BAL LINK,HEXASC CONVERT IT TO ASCII UCM07400 
1062 C850 1736 741 LHI R5.PSWHSG UCM07410 

( ( 1066 41FO 1190 7"'2 BAL LINK.PRINT PRINT ,psw PPPP LOC LLLL' UCM07 ... 20 
106A 030E 743 8R RET RETURN UCM07430 

744 * ********************************* UCM07440 
745 * TO OBTAIN OPTION VALUE IN R6 (16 BITS. TARGT Ih) UCM07 ... 50 t 
746 * UCfIo\07 ... 60 

10GC 0766 141 OPTVAL XAR R6.R6 INITIALIZE ACCUMULATOR UCH07 ... 70 
( 106E 41FO 1290 748 BAL R15.GETCHR GET A CHAR IN R4 UCM07480 ( 

1072 2 ... FF 749 OPTVALO LIS R15.15 UCM07 ... 90 
1074 DI+ ... F 160C 750 OPTVAL1 CLB R4,HEXTAB(R1S) SCAN TABLE UCM07500 

l ( 1076 2334 151 BES OPTVAL2 MATCH UCM07510 
lO7A 27Fl 752 SIS R15,1 UC1107520 
107C 2214 753 srJMS OPTVALl UCM07530 .. I07E 030C 754 8R R12 ERROR; VALUE NOT IN TABLE. UCM07540 
1080 91€tif. 755 OPTVAL2 SLLS R6,~ SHIFT LEFT 4 UCM07550 
1082 066F 756 OAR R6.R15 OR IN CURRENT DIGIT UCI107560 

( ~. 

~. 

H') i) ) 
l 
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) 

EXEC - ETPE R03P2 ., 
1081f. 1f.1FO 1290 157 OPTVAL3 BAL R15,GETCHR GET NEXT CHAR UCM07570 
1088 C5'+0 005F 758 CLHI R ... ,X'5F' IS IT LEFT ARROW ? UCM07580 " ') l08C 2133 759 BNES OPTVALIf. UCM07590 
lOBE 906'+ 760 SRLS R6,'" THROW AWAY LAST HEX ENTRY UCM07600 
1090 2206 761 BS OPTVAL3 UCM07610 1 1Q92 C5 ... 0 000[; 702 OPTVAL4 CLHI K'+,13 EXIT IF CR UCM07620 
1096 033E 7E.3 8ER "-14 LlCi-107630 
1098 C5 ... 0 002C 7E.4 CLHI RIf.,X'2C' OR COMf"lA UCM07640 ) ) 109C ... 230 1072 7E.5 BNE OPTVALO LOOP TO PROCESS UCfiII07650 
lOAO 030E 7E.b BR R14 RETURN UCM07660 

) 
7E.7 *---------------------------------- UCM07670 l 768 * TO COtNERT (R6) FRO" BINARY TO UNARY PATTERN. IN R~ UCM07680 
769 * UCM07690 

') 
10A2 2'+31 770 UNARY LIS R3,1 INITIALIZE UCM07700 ) 1 o A If. C560 OOOF 771 UNARYl CLHI R6,15 DONE ? UCH07710 
10A8 033E 772 BER R14 RETURN UC~07720 
10AA OA33 773 AAR R3.R3 NO. SHIFT R3. UCM07730 ') 10AC 2661 77'+ AIS R6.l INCREMENT COUNTER UCP10771f.O 
lOAE 2205 715 as UNARYl UCH07750 

776 *----------------------------- UCM07760 
) ) 777 * TO PROVIDE # OF MILLISECONDS DELAY SPECIFIED BY Ro UCM07770 

778 * UCM07780 
1080 0000 1EE8 779 TIMER STM RO,RSAVE SAVE REGISTERS UCM07790 

) ) 10B'+ 2 If. 1 0 780 LIS R1.a UO,07800 
1086 2't21 781 LIS R2,l UCM01810 
10B8 'f83Q OA1E 782 LH R3.TIf1E R3 = TIME CONSTANT FOR 1 HS DELAY UCM07820 
lOSC C110 10BC 783 BXLE Rl,* UCM07830 
lOCO 2701 784 SIS RO.1 UCM07840 
10C2 2037 785 BNZS THiER+4 LOOP TILL SPECIFIED DELAY UCfo107850 
10C4 01UO 1EE8 766 LM RO,RSAVE RESTORE REGISTERS UCM07860 
10C8 030F 787 TIMXT BR LINK RETURN UCM07870 

788 *----------------------------- UCM07880 
789 * R5HEX PRINTS CONTENTS OF R5 IN HEX UCM07890 
790 * PRINTS UPTO If. DIGITS (8 DIGITS. TARGT 32) UCM07900 
791 * LlCM07910 

) 10CA 0000 lEES 792 R5HEX STM RO.RSAVE STORE REGISTERS UCM07920 
10CE OB20 793 LOAR R2.KO R2 = ~ OF DIGITS TO BE PRINTED UCM07930 
1000 2721 794 SIS R2.1 UCM079'+O 
1002 4210 10EE 795 BM R5XB UCM07950 
1006 9122 796 SLLS R2.2 R2 = It{OIGITS-l) UCFl!07960 
luOB 0845 797 R5X LDAR RIt,R5 UCM07970 

) lOllA CC42 oooe 798 SRAL R .... O(R2) UC'107980 
10;)£ C4ltO OOOF 799 NHI RIf..15 R4 = HEX DIGIT UCM07990 
10E2 03lf.4 16DC 800 La R4.HEXTAB(R4) UCM08000 

) 10E6 1f.1FO 1222 801 R5XA BAL R15.0UTCHR UCM08010 
lOEA 2724 802 SIS R2,1f. UCM08020 

) 
10EC 221A 803 afHS R5X LOOP TILL ALL OIG1TS UCM08030 

) 10EE 0100 1EE8 004 R5XB LM RO,RSAVE RESTORE REGISTERS UCM08040 
10F2 030F 805 BR LINK RETURN UCM08050 

806 *----------------------------- UCM08060 
) ) 607 * R5BIN PRINTS CONTENTS OF R5 IN BINARY UCM08070 

808 • PRINTS UPTD 16 DIGITS UCMoe080 
809 * UCPlO8090 

) 
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EXEC - ETPE R03P2 

lOF4 
10F8 
lOFA 
10FE 
1100 
1102 
Un6 
llOA 
llJC 
llDE 
1110 
111'+ 
1116 
1118 
l11C 
l11E 
1122 
1124 
1128 
112C 

1130 
1134 
1136 
1138 
113A 
113C 
1140 
11iJ4 
1148 
114C 
114E 
1150 
1152 
1156 

1158 
11SC 
llSE 
1160 
1162 
1164 
1168 
116A 
116C 
l16E 
1170 
1174 

) 

0000 lEE8 
0830 
C810 G01e 
OB13 
211C 
COS1 0000 
C840 0030 
9151 
2382 
26'+1 
41FO 1222 
2731 
212 ... 
0100 1EE8 
030F 
(3.30 0003 
2135 
C840 0020 
41FO 1222 
"'3D') 1106 

0000 lEE8 
0830 
9132 
273 ... 
08'+1 
CC'+3 0000 
C440 OOOF 
03'+4 16DC 
02&1-2 0000 
2621 
273iJ 
2218 
0100 1EE8 
030F 

0000 lEE8 
0830 
9131 
2732 
0744 
'+853 1602 
0515 
2188 
OB15 
26'+1 
C5,40 OOOA 
2086 

810 
811 
812 
813 
814 
815 
816 
817 
818 
eH9 
820 
821 . 
822 
623 
624 
825 
826 
827 
828 
829 
830 
8.31 
8.32 
833 
834 
835 
836 
831 
838 
839 
840 
841 
8'+2 
843 
844 
845 
846 
841 
8&1-8 
849 
850 
851 
852 
853 
85&1-
855 
856 
857 
858 
859 
860 
861 
862 

R5t311\l 

R5B 

R5Bl 

R5B2 

R5B3 

RSB4 

STM 
LDAR 
lHI 
SAR 
BMS 
SLrlL 
LHI 
SLHLS 
BNCS 
AIS 
SAL 
SIS 
BPS 
U1 
SR 
THI 
BNlS 
lHI 
SAL 
8 

RO.RSAVE 
R3.RO 
R1.l£, 
Rl.R3 
R582 
R5.0(Rll 
R4,C'O' 
RS.l 
RS8l 
R4,1 
LINK,OUTCHR 
R3.1 
R5B3 
RO,RSAVE 
LINK 
R3,3 
R5B4 
R4 ,C ' • 
R15,OUTCHR 
R58 

*-----------------------------

STORE REGISTERS 
R3 = # OF DIGITS TO AE PRINTED 

EXIT 
R5 = uATA TO BE PRINTED 

IF CARRY. PRINT 1 

R3 = # OF REMAINING DIGITS 

RESTORE REGISTERS 
RETURN 
4.8 OR 12 DIGITS LEFT? 
NO 
YES, OUTPUT ONE SPACE 

LOOP FOR NEXT DIGIT 

* TO CONVERT HEXADECIMAL DATA IN Rl TO ASCII CH~R ~ STORr ~ O(R21 

* HEXASC 

HEXASCl 

STM 
LDAR 
SLLS 
SIS 
LOAR 
SRAL 
NHI 
La 
STB 
AIS 
SIS 
BNMS 
LM 
BR 

RO,RSAVE 
R3.RO 
R3.2 
R3.~ 
H,+.Rl 
R4.0(R3) 
R'J,15 
R4.HEXTAB(R4) 
R4.0(R2) 
R2.1 
R3,If. 
HEXASCl 
RO.RSAVE 
LINK 

*-----------------------------

STORE REGISTERS 
R3 = DIGITS 

R3 = 4(0IGITS)-4 
R4 = HEX DATA 

R4 = HEX DIGIT TO BE CONVERTED 

STORE ASCII CHAR 

LOOP TILL ALL DIGITS 
RESTORE REGISTERS 
RETURN 

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

* DECASC 

SOEC! 

SDEC2 

snl 
LDAR 
SLLS 
SIS 
XAR 
LOA 
ClAR 
BLS 
SAR 
AIS 
CLHI 
BLS 

RQ,RSAVE 
R3.RO 
R3.LADC 
R3,ADC 
R4.R4 
R5.0ECTAB(R3) 
Rl.R5 
SOEC3 
Rl,R5 
R4,1 
R4,lO 
$OEC2 

i) 

COpy DIGIT COUNT 
&ESTABlISH DEC TAB INDEX. 

CLEAR MODULUS COUNTER 
LOAD LARGEST REQ. POWER OF 10. 
EXCEEDS TEST VALU~ ? 
BRANCH IF YES. 
DECREMENT TEST VALUE 
INCREMENT MODULUS COUNTER 
VALID DECIMAL DIGIT ? 
BRANCH IF YES: EL~E 

UCf'tOal00 
UCM08110 
UCH08120 
UCH08130 
UCfII08140 
UCH081S0 
UCH08160 
UCM08110 
UCH08180 
UCH08190 
UC~08200 
UCM08210 
UC"08220 
UCM08230 
UCH08240 
UCM08250 
UCM08260 
UCM08270 
UC"08280 
UC,,08290 
UCH08300 
UC",08310 
UCM08320 
UC",08330 
UCM08340 
UC",08350 
UC/108360 
UC",08370 
UCM08380 
UC",08390 
UC",08400 
UCM08410 
UCM08420 
UC .. 08430 
UCH08440 
UCM08450 
UCM08460 
UCM08470 
UC,,08480 
UCM08't-90 
UCM08500 
UCM08510 
UCM08520 
UCM08530 
UCM08540 
UCM08550 
UCM08560 
UCM08570 
UCM08580 
UCM08590 
UCM08600 
UC"08610 
UC"08620 

) 
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EXEC - ETPE R03P2 , 
1116 21L1-A 863 SIS RLI-,10 FORCE VALID DIGIT. UC"08630 
1118 2208 864 BS SDEC2 REPEAT DECREMENT. UCM086q.O -, 111A 03L1-q. 160C 865 SOEC3 LB RLI-,HEXTAB(Rq.) CONVERT MODULUS COUNT TO ASCII UCM08650 
l11E 02'+2 0000 866 STB RLI-,Q(R2) AND STORE AT DESTINATION MSB. UCM08660 
1182 2621 861 AIS R2.1 I~CREMENT DESTINATION POINTER UCM08610 

) 1184 2132 868 SIS R3,ADC OECREMENT DEC TAB POINTER UCM08680 
1186 4310 1162 869 6NIVl SOEC1 FALL THROUGH ON DFCTAB UNDERFLOW. UCM08690 

) 
118A 0100 1EE8 810 LM RO,RSAVE RESTORE USER-S REGISTERS UCM08100 
11SE 030F 811 BR LINK RETURN. UCM08710 

812 *----------------------------- UCM08720 

) 813 * TO PRINT THE ASCII MESSAGE UCM08730 
l 814 * UCM087'+O 

1190 DOOO 1EE8 815 PRINT STM RO,RSAVE STORE REGISTERS UCM08750 

) 
1194 Ll-1FO 134A 816 SAL LINK.TSTDU UCM08760 

) 1198 2335 811 8ZS P1 UCM08770 
119A '+010 16CLf. 818 STH Rl.WASoU SET FLAG UCM08180 

) 
119E '+300 120A 879 B PRINT5 EXIT UCH08790 

) l1A2 4820 16C4 880 PI lH R2,WASOU UCM08800 
llA6 '10330 1101+ 881 BZ P3 UCM08810 

) 
11AA C810 01,+Q 882 lHI Rl,X'lq.O' DELAY CONSTANT UCM08820 

') 11AE C800 1000 883 LHI RO,X'1000' UCM08830 
1182 2701 88Lf. SIS RO,l UCM088QO 
119q 2031 885 BTBS 3.1 UCM08850 

) 1186 2711 886 SIS Rl,l UCM08860 
1188 2035 887 BTBS 3.5 LOOP TILL TIMEOUT UCM08870 
l18A 01'+4 888 XAR RIt.RQ UCM08880 

) Ilac '+0'+0 loC4 889 STH RIt.WASOU UCM08890 
11CO 251.tl 890 LCS R4,1 CHARACTER = X'FF' UCH08900 
11C2 40'+0 16CO 891 STH R,+.WASDUl UCM08910 
11C6 2Lf.34 892 LIS R3.4 UCM08920 } 

11CB 41Fil 1222 893 P2 SAL LINK.OUTCHR UCM08930 
l1CC 2131 894 SIS R3,l UCM089QO 
l1CE 2023 895 BPS P2 UC~08950 
11QO 1+300 OE08 896 5 KEEP10 PRINT TOTAL, TOTERR UCM08960 
110Lf. 4800 11AO 897 P3 LH RO,NOMSG+6 UC:'-108970 

) 1108 2335 89B BZS PRINT2 NO. PRINT ALL MESSAGES UCM08980 
110A '10800 loBE 899 LH RO.ISITERR UCM08990 
11DE 1+330 120A 900 3Z PRINTS NOT AN ERROR MSG. EXIT UCM09000 

) 901 * UCM09010 
l1E2 03lt5 0000 902 PR li~ T2 LB R4.0(R5) GET A MESSAGE BYTF UCiI109020 
l1E6 Lf.1FO 1222 903 SAL LINK.OUTCHR OUTPUT IT lJCM09030 

) llEA 274D 904 SIS RI+.13 CR ? UCM090'+O 
l1EC 2333 905 8ZS PRINT3 MSG OVER tJCM09050 

) 
11EE 2651 906 AIS R5.1 UCM090&O 

) I1FO 2207 907 8S PRINT2 LOOP FOR NEXT CHAR UCM09070 
llF2 24'+A 908 PR If. T3 LIS R4.10 LF UCM09080 
11F4 0310 1Eu7 909 LB iU.IOSAVE+l GET LIST DEV IDENTIFIE~ UC~09090 

) 11F8 2713 910 SIS Rlt3 LINE PRINTER ? UCM09100 
IlFA 233~ 911 BZS PRINT3A 9RANCrl IF YES. UCM09110 
I1FC Q1FO 1222 912 BAL LINK,OUTCHR LF UCM09120 
1200 25Ql 913 LCS R~.l DEL UC"109130 ) 
1202 2302 91~ BS PRINT3B UCM091q.O 

J 
1204 24ltl 915 PRINT3A LIS RI+.1 YES, OUTPUT ~'Olt UCM09150 

) 

) 
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EXEC - ETPE R03P2 
( 

1206 41FO 1222 916 PRH.T38 SAL L I iJK t OUTCHR TERMINAL CHARACTER UCM09I&O 
I20A 41FO 12DE '3'17 PRINTS SAL Lll\iK.TST6RK UCM09170 
120E ulaD 1EE6 918 l f'l RD.RSAVE RESTORE REGISTERS UCM09180 
1212 030F 919 BR LH~K i1.ETURi\1 UCM09190 

920 *--------------------------------- UCM09200 
( 921 ,.. SMALL SUPPORT ROUTINES UCM09210 ( 

922 * UCI'109220 
923 * TO OUTPUT (R,LF TO LIST JEvICE UCM09230 
92lt * UCM09240 

121~ 0000 lEE£- 925 CRLF STM RQ,KSAVE STORE ~EGISTERS UCM09250 
121B 21+1+0 92& LIS R&+.13 UCM092&O 
l21A 41Fa 1222 927 AAL L H~". OUTCHR OUTPUT CR UCM09270 
121E 43uO I1F2 928 ~ PRINT3 LINE FEED. RESTORE, RETURN UCH09280 

929 *----------------------------- UCM09290 
930 * TO OUTPUT A CHARACTER TO TdE LIST DEVICE UCM09300 

1222 ltOFO 128C 931 OUT(HR STH R15,OUT1+2 SAVE RETUR~ AODRE~S UCH09310 
1226 03QO 1E07 932 LB RO,IOSAV£+l UCM09320 
122A 21J4 933 SIS RO.I+ UCM09330 
122C 4230 1260 934 BNZ OUTCHR2 aRA~CH IF NOT CAROUSEL UC1109340 
1230 4000 12BE 935 OTC. 5TH RO.PAlJSE UCH09350 
12.3'+ 41FJ 134A 936 Cle.D SAL L lfJi\ • TS Teu O~J Llr'lE ? UC1109360 
1238 4230 12B6 937 BNZ OUTO NO. BRANCH UC1109370 
I23C 9001 938 SSR RO,Rl GET CAROUSEL STATUS UCH09380 
123E 2386 939 BFFS B,OTC.1 BRAhlCH IF CHAR. I~ TO BE READ UCM09390 
1240 4B10 128E 940 lH R1.PAUSE PAUSED NOW ? UC"09400 
1244 203B 941 BNlS OTC.O YES. lOOP UCH09410 
1246 4300 1260 942 8 OUTCHR2 NO. GO OUTPUT CHARACTER UCI'109420 

0000 124A 943 OTC.1 EQU * UCM09430 
12'1-A 9601 9'1-4 ROR RO.R1 GET CAROUSEL CHARACTER UC,.,094'1-0 

( 124C C410 007F 945 NHI R1,X'7F' UCI109450 
1250 CB10 0012 9'1-6 SHI Rl.X'12' OC2 ? UCM09460 
1254 2336 9&+7 BZS OUTCHR2 YES. BRANCH UC1109470 

( 1256 2712 948 SIS Rl.2 OC'I- ? UCl'109480 
1258 '+330 1230 949 Bl OTC. YES. GO SET PAUSE FLAG UCM09490 
125C 4300 1234 950 B OTC.O NO. GO WAIT FOR oe2 UCM09500 

( 0000 12&0 951 OUTCHR2 EQU * UCM09510 
12&0 4010 128E 952 STH R1.PAUSE RESET FLAG UCM09520 
1264 41FQ 134A 953 BAL lINK.TSTOU OFF"LINE ? UCM09530 

t 1268 213F 95,+ BNZS OUTO BRANCH IF OFF-LINE UCM095lf.O 
126A 1+110 13B6 955 BAL R1.SETUP SET UP FOR OUTPUT UCM09550 
126E 9001 956 OTC.1.j. SSR RO,Rl WAIT FOR NOT BUSY UCM09560 
1270 2138 957 6TFS 3.QUTO BRANCH IF OFF-LINE UCM09510 
1272 C510 Dooe 958 CLHI R1,12 PASLA OFFLINE ? UCM09580 
1276 2338 959 BES OUTO BRANCH: YES. UCM09590 
1278 C310 0008 960 THI RI,B BUSY ? U0109600 
127C 2037 961 BNZS OTC.4 WAIT FOR NOT BUSY. U0109610 
127E 9AOl+ 962 wOR RO.R4 OUTPUT DATA BYTE UCM09620 

( ( 1280 9001 963 SSR RO.Rl UCM09630 
1282 2081 964 BTBS 8,1 ~AIT FOR NOT BUSY. UCH09640 
12alt 2303 965 BS OUTl UCM09650 
1286 4010 16C4 966 aUTO STH R1.WASQU SET FLAG UCM09660 
128A 4300 128A 967 OUT1 B * RETURN AS SET UP ABOVE UCM09670 
12aE 0000 968 PAUSE OCX 0 SET OURING TRANSMISSION PAUSE UCM09680 

) ~,) --) 
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\ 
969 *----------------------------- UCH09&90 

') 970 * TO GET A CHAR FROM KEYBOARD (IN REG R4) UCM09700 
) 971 * UCM09710 

1290 4140 137E 972 GETCt-lR BAL R4.KBREAO PUT KB DEVICE IN READ MODE UCM09720 
1294 9004 973 SSR RO~R4 UC:-I09730 
1296 021F 974 8TCR 1.LINK IF DU, RETURN UCM09740 
1298 2082 975 8TBS 8.2 IF BUSY, LOOP UCM09750 

) 
129A D400 OA1A 976 CLB RO,MICROBUS IS IT aICROBUS ? UCM097&O 
129E 2333 977 BES ECH01 YES. BRANCH UCH09770 
12AO 9B04 978 RDR RO.R4 READ A CHAR IN R4 UCM09780 

) 
12A2 2303 979 BS ECHO UCM09790 

} 12A4 9804 980 ECHOl RDR RO.R4 UCM09BOO 
12A6 9A04 981 WDR RO.R4 UCM09810 

982 * TO ECHO RECEIVED CHARACTERS TO CONSOLE DEVICE IN Fnx MOOE UCM09820 
) 12A8 0390 169C 983 ECHO LB R9.CONRO UCM09830 

12AC C590 OOA9 984 CLHI R9,X'A9' CAROUSEL ? UCH09Sq.O 
12BO 2137 985 BNES ECHRTN 00 rdOT ECHO UCM09850 
1282 0390 1698 986 LB R9.CONAOR+1 UCM09860 
12B6 0090 1693 981 SS R9,SINK UCM09870 

) 
12BA 2082 988 BTBS 8.2 UCM09880 

) 12BC 9A94 989 WOR R9,Rq. ECHO RECEIVED BYTE UCM09890 
128E C44il 007F 990 ECHRTN f'.iHI R4,X'7F' REMOVE PARITY 8IT UCM09900 

) 
12C2 030F 991 BR LINK RETURN UCM09910 

992 *----------------------------- UCH09920 
993 * TO OUTPUT '?' TO CONSOLE UCH09930 
994 * UCH099~O 

12C4 'tlFO 1214 995 QUESTN SAL LINKtCRLF UCM09950 
12C8 ~OFO 16BE 996 STH LINK,ISITERR SET FLAG UCP109960 
12CC C650 1772 997 LIiI R5,QMSG UCi'109970 
12[)0 I+1FO 1190 996 SAL LINK,PRINT PRINT '?' UCM09980 
12D't 0700 999 XAR RO.RO UCP109990 
1206 1+000 168E 1000 STH RQ,ISITERR UCMI0000 
12DA 4300 OAEA 1001 B OPTHJl TO ACCEPT COM~A~O INPUT UCMI0010 

1002 *----------------------------- UCMI0020 
1003 * IF BREAK KEY DEPRESSED. GO TO 'OPTIN' OR (ARKVECT): ELSE RETURN. UCMIOO30 

) 1004 * UCf1100l+0 
120E 0000 IF28 1005 TSTcRK STM RO.RSAVE+61+ STORE REGISTERS UCM10050 

) 
12E2 40FO 1348 100b STH LH4K,BRKRTN UCM10060 
12E6 0300 169A 1007 L8 RO.CONAOR GET KEYBOARD DEVICE ADR UCMI0070 
12EA 9001 1008 SSR RO.R1 UCiilOO80 
12EC C310 0020 1009 THI Rl,X'20' '9REAK' KEY PRESSED? UCMI0090 

) J 12FO 4330 133C 1010 82 TSTSRK3 iW. EXIT UCf110100 
12F4 0320 OA10 1011 La R2,IO UCP110110 
12F8 C520 0005 1012 CLHI R2,5 IS IT ~ICROBUS ? UC"110120 

) ) 12FC 2139 1013 BNES TSTBRK4 NO, BRANCH UCHI0130 
0000 12FE 101't TSTBRK5 EQU * UCMI01'+0 

12FE 9802 1015 RDR RO.R2 UCMIOlS0 
J 13QO 9001 1016 SSq RQ,Rl UClil0160 ) 

1302 C310 0020' 1017 THI Rl.X'20' UCrUQ170 

) 
1306 '4-230 12FE 1018 8NZ TSTBRK5 UCHI0180 

) 130A 4300 1330 1019 B TSTBRK2 UCf!\10190 
0000 130£ 1020 TSTBRK4 EQU * lJCMI0200 

.) 
130E '4-820 1696 1021 LH R2,PASFLG PASLA ? UCiI110210 

) 

) 
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1312 
1314 
1318 
131C 
131E 
1320 
1322 
132*4 
1326 
1328 
132A 
132E 
1330 
1334 
1338 
133C 
133E 
1342 
13*46 

134A 
134E 
1350 
1354 
1356 
135A 
135C 
1360 
1364 
1366 
1368 
136A 
136E 

1370 
1374 
1376 
1378 
137C 

137£ 
1382 
1386 
138A 
138E 
1392 

» 

2338 
C310 0008 
4230 133(, 
9B02 
9001 
2281 
0822 
213C 
2305 
5D01 
C310 0020 
2033 
48FO 16Be 
4330 OAE6 
40FO 1346 
2400 
4000 168e 
0100 1F28 
.. 3QO 13it6 
0000 1348 

0310 lED7 
9111 
0301 OA11 
9001 
4800 1698 
2338 
C410 OOFC 
C510 OOOC 
2133 
0811 
030F 
C410 0001 
030F 

0300 OAIO 
9410 
0610 
4010 1E06 
030F 

0300 169A 
DEOO 169C 
DBOO 1693 
4890 1696 
1+200 138E 
0334 

1022 
1023 
1024 
lll25 
1026 
1u27 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1u39 
• nh n 
.LU"u 

1041 
1042 
1043 
1044 
1045 
1046 
1047 
1Q48 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 

bZS 
THI 
Ai'.l 
RDR 
SSR 
BFGS 
LOAR 
BNZS 
BS 

TSTH~K1 SSR 
TI1I 
BTHS 

TSTB;{1<2 LH 
8Z 
STH 

TSTBi\r<3 LIS 

8RKRTN 

STH 
LM 
8 
EQU 

TSTBRr<l 
Rl.S 
TST01'.1\3 
RO.R2 
RO.R1 
8.1 
R2,R2 
TSTBRK3 
TST8RK2 
RO,Rl 
R1.X·20· 
3.3 
R15.BRKIJECT 
OPTIN 
R15.BRKRTN 
RO,O 
RO.BR.KVECT 
RO.RSAVE+64 
* 
*-2 

*-----------------------------

BRANCH IF f\lO. 
ALREADY ACKNO~LEDGEO ? 
BRANCH IF YES 

lERO CHARACTER ? 
BRANCH: JUST FRAMTNG ERROR 

WAIT FOR BREAK KEy RElrASr 
CHECK FOR SPECIAL ROUTINE 
aRK WINO VECTOR: TO EXEC. 
SET UP FOR EXIT 

DELETE VECTOR AFTER ONE SHOT. 
RESTORE REGISTERS 
RETURN TO PROGRAH 

* SEE IF LIST DEVICE OFF-LINE (Rl. CC NON-ZERO IF OFF) 

* TSTDU 

TSTOUl 

LB 
SLHLS 
La 
SSR 
LH 
BZS 
NHI 
CLHI 
BNES 
LDAR 
BR 
NHI 
BR 

Rl.IOSAVE+l 
Rbl 
RO.IO+l(Rll 
RO,Rl 
RO.PASFLG2 
TSTDUl 
Rl.X'FC' 
Rl.X·OC' 
TSTOUl 
Rl.Rl 
LINK 
Rl,l 
LINK 

* ---------------------------------

GET LIST DEVICE IDENTIFIfR 
(R1) = 2.4.6,8,A 
GET LIST DEVICE ADDRESS 

BRANCH IF LIST DEvICE NOT PASLA 

BSY & EX SET ? 
BRANCH IF PASLA ON-LINE 

PASLA OFF .. LINE 
(R1) = OU BIT 
RETURN 

* TO DIRECT I~PUT AND OUTPUT TO CONSOLE DEVICE 

* SETKB L8 
EXBR 
OAR 
STH 
SR 

RO,IO 
Rl.RO 
Rl,RQ 
Rl.IOSAVE 
LINK 

*-----------------------------

GET KEYBOARD DEVIrE 

KB DEVICE = LIST DEVICE 
RETURN 

* TO PUT KEYBOARD DEVICE IN READ MODE 

* KBREAO 

TTYGET 

LB 
DC 
RD 
LH 
NQP 
8lR 

RO,CONAOR 
RO. COI~RD 
RO,SINK 
R9,PASFLG 

* 
R4 

.) 

PASLA ? 
FOR SPECIAL KB DEVICE 
RETURN 

UCM10220 
UCM10230 
UCM10240 
UC.U02S0 
UCMI0260 
UC~10270 
UCM1028Q 
UCM10290 
UCM10300 
UC~10310 
UCH10320 
UCMl033Q 
UCH10340 
UCMI0350 
UCMI0360 
UCHto370 
UCI'\10380 
Uc.-UQ390 
UCM10Q,OO 
UCMI0~10 
UC'110~20 
UC!I'!10~30 

UCHI0440 
UCHI0~50 
UCiUOq.60 
UCHI0470 
UCHI0480 
UCMIQ490 
UCMIOSOO 
UCHI0510 
UCHI0520 
UC'U0530 
UCHI0540 
UC.U0550 
UCH10560 
UCr-i10570 
UCM1Q580 
UCMI0590 
UCMI0600 
UCMIOftlO 
UCM10620 
UCMl0630 
UCMI0640 
UCM10650 
UCM10660 
UCM10ft70 
UCH10680 
UCM10690 
UCMI07QO 
UCM10710 
UCM10720 
UCM10730 
UCM107'+O 
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) 
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) 

1394 OEOO 1684 1075 OC RO,CONRQ2S UC''I10750 

) 
1398 0304 1076 6R R4 RETURN UCMI0760 ) 1077 *----------------------------- UCMI0770 

1078 * TO SET UP KEYBOARD OEV TO READ ~ITH INT ENABLED UCMI0780 

) 
1079 * UCMI0790 ) 139A 0000 1EEB 1080 KBRO STM RO,RSAVE SAVE REGISTERS UCHI0800 

139E 0300 169A 1081 LB RO .cor~ADR GET KB OEV AOR UCMI0810 
13A2 4810 1696 1082 LH R1.PASFLG PASlA ? UCM10820 

) 13A6 2333 1083 BZS KBROl UCMI0830 
13A8 DEOO 16B4- 1084 OC RO,CONRQ2S UCMI0840 

) 
13AC OEOO 16A9 1085 KBROl OC RO,CONENRO CONSOLE : ENABLE. READ UCMI0850 

l 13BO 0100 1EE8 1086 U1 RO,RSAVE RESTORE REGISTERS UCH10860 
13B4 030F 1087 8R LINK RETURt,i UCMI0870 

) 
1088 *----------------------------- UCMI0880 ) 1089 .. LIST DEVICE SET UP ROUTINE UCM10890 
1090 * UCM10900 

13B6 4010 13CA 1091 SETUP STH R1.SET.RTN UCM10910 
) 13SA 0310 1E07 1Q92 lB R1,IOSAVE+l GET LIST DEVICE InENTIFIER UCHI0920 

138£ 9111 1093 SlHLS Rl,l HW INDEX UCHI0CJ30 

) 
13CO 0301 OA11 109 .. LB RO t IO+ltRU GET LIST DEVICE AnDRESS UCM109q.O 

) 13C" OE01 1690 1095 OC RO,CONWRT(Rl) UCM109,SO 
13C8 4300 13C8 1096 B * RETURN UC'U0960 

) 
0000 13CA 1097 SET .RTi-J EQU *-2 UCM10970 

) 109B * **************************** UCH10980 
1099 .. lOw CORE SET UP ROUTINE UCP110990 

) 
1100 * UCM11000 

13CC 0711 1101 LCORE XAR R1,Rl UCfIIII1010 
13CE 2 .. 22 1102 LIS R2.2 UCM11020 
130C C830 0040E 1103 LHI R3,X'4E' UCMII030 
1304 0700 1104 XAR RO,RO UCfil110 .. 0 
1306 .. 001 0000 1105 ZER01 STH RO. 0 (Rl) UCM110S0 
13DA CII0 1306 1106 aXLE R1.ZER01 ZERO CORE FROM ° THRU X'4F' UCM11060 

) 130E C810 008(; 1107 LHI Rl,X'80' UCMI1070 
13E2 C850 OOC[ 1108 lHI R3,X'CEt UCM11080 
13E6 4001 0000 1109 ZER02 STH RO.O(Rll UCH11090 
13EA C110 13E6 1110 8XLE R1.ZER02 ZERO CORE FRO~ X'RO' THRU X'CF' UCMI1100 
13EE C800 151e 1111 LHI RO.XI32 INTERRUPT HANDLER ROUTI~E UCH11110 
13F2 C830 08CE 1112 LHI R3.x'aCE' UCM11120 

) 13F6 4001 0000 1113 ZER03 STH RO,O(R!) UCH11130 
13FA C1l;.} 13F6 1114- BXLE RltZER03 SET UP INT SERVIcr POINTER TABLE UCJlii11140 
13FE C830 1622 1115 LrlI R3, II UCf-i11150 

) 1402 .. 030 0036 1116 STH R3,X'36' ILL INST INT NEW PS~ lOC UCM11160 
1406 C8"0 1E)3C 1117 LliI R4,MM UCM11170 
140A 4040 OG3E 1118 STH R4,X'3E' M. M. ItH NEw PSW LaC UCJoil1180 
1"OE C830 15EE 1119 LHI R3,AF UCf111190 ) 
11+12 '+030 00'+( 1120 STH R3,X''+E' ARITH~ETIC FAULT NEW PS~ LOC(32-AITl UCM11200 

1121 * FIXED PT OIVICE FALJL T f~E'.oi PSW LOC UC.'111210 
) 14-16 C840 1£E6 1122 LHI R4,RSAVE UCM11220 ) 

141 A 1123 IFl AOC-2 UC,..11230 

) 
1"lA 1+810 1684 1124 LH Rl,MOO32. UCM112~O 

) l"lE '+230 14"0 1125 8NZ LCORE32 UCM11250 
1126 * UCM11260 

) 
1121 * SET UP LOW CORE FOR 16 BIT MACHINE UCM11270 ) 

) ) 
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1~22 

1"2& 
142A 
1'+2E 
1'+32 
1lf.36 
143A 
Ilf.3E 

IIf.,+O 
11f.1f.~ 

1446 
1'.If.C 
1'+50 
1'+5" 
1'+58 
145A 
1'+5E 
14~2 

1464 
1"68 
1"6C 
Ilf.6E 
1470 
1 If. 7'+ 
1"76 

1lf.18 
1Lt7C 
1480 
1 If. a If. 
11+88 
lLt8C 
lLt90 
11+92 
lLt91+ 
Ilf.96 
Ilf.98 
11+9C 
14AO 

1'UIf. 
1LtA8 
Itt-AA 
Itt-AC 
1"I\E 
1tt-BO 

) 

40ltO 0022 
C830 15DC 
1+030 002E 
4850 OA21f. 
4050 0044-
C850 150E 
tt-050 0046 
030F 

40lfO 008~ 
C840 1EEO 
1t01f.0 0084-
C830 15E4 
4030 0096 
0310 169A 
OA11 
C800 1478 
.. 001 0000 
0711 
C830 ISlC 
tt-821 188A 
021F 
OA22 
4032 0000 
2612 
2207 

C330 0020 
4330 1tt-Cit 
0300 OAI0 
C500 0005 
tt-230 14AIf. 
OE20 16A6 
9023 
2081 
9B2tt-
9D23 
C330 0020 
4230 149~ 
1f.300 l~FC 
0000 1lf.A4 
4850 1696 
2339 
982,+ 
9023 
2281 
084~ 

1128 
1129 
1130 
1131 
1132 
1133 
113'+ 
1135 
113~ 

1137 
1138 
1139 
1140 
11'H 
1142 
111t3 
1144 
1145 
11'+b 
1147 
11'+8 
I11f.9 
1150 
1151 
1152 
1153 
1151f. 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
116~ 

1165 
116~ 

1161 
11~8 

11~9 

1170 
1171 
1112 
1173 
117lf 
1115 
1116 
1177 
1178 
1179 
1180 

* 

* 

STH 
LHI 
STH 
LH 
STH 
LtH 
STH 
SR 
ET'.ICC 

R4,X'22' 
R.3.FP 
R3,X'2E' 
R5,PSw2 
R5,X''+!f.' 
"5,XI16 
R5.x·Q6' 
LINK 

REG SAVE POINTER 

FLOATING PT FAULT INT NEw PSW LOe 

nW EXT INT NEw PSW ST~TUS 

EXT INT NEW PS~ LOC 

* SET UP LO~ CORE FOR 32 BIT ~ACHINE 

* LCORE32 STH 
LHI 
STH 
LHI 
STH 
LB 
AAR 
Lrn 
STH 
XAR 
LH! 

LCORE32A LH 
SMR 
AAR 
STH 
AIS 
as 

R4,X'86' 
R'+,PSwSAVE 
R4.X'8~' 

R3.RP 
R3,X'9E.' 
nl,COiliADR 
RI,Rl 
RO.KBINTO 
RO.X'GO'(Rl1 
Rl.R1 
R3.XI32 
R2.DEVSADR(R1) 
LINK 
R2.R2 
R3.X'OO·(R2) 
R1.2 
LCOR£32A 

*----------------------------------* KEYBOARD INTERRUPT HANDLER 

* KBINTO 

KBINTOC 

KBINTOB 

THI 
Bl 
L8 
CLHI 
BNE 
OC 
SSR 
BTBS 
RDR 
SSR 
THI 
BNZ 
B 
EQU 
LH 
BZS 
RDR 
SSR 
BFBS 
LDAR 

R3,X'20' 
KBIrH1 
ROtIO 
RO.5 
KBINTOB 
R2.HREAOC 
R2.R3 
8,1 
R2.R4 
R2,R3 
R3,X'20' 
KBINTOC 
RETOPSW 

* R5,PASFLG 
KBHHOA 
R2,R~ 

R2,R3 
8,1 
RIJ.,R4 

) 

REG SAVE POINTER 
PPF PSW SAVE AREA 

POINTER 

RELOC/PROTECT INT NEW PS~ LOC 
LOAD CONSOLE 1/0 ADDRESS 

RO = A(KEYBOARO INT HANOLERJ 
STORE @ XtOO'+2(~B OEV AOR) 
Ta SET UP SERVICE POINTER TABLE 

GET OEV AoR FRO~ TABLE 
DONE. RETURN 

STORE @ X'DO'+2(nEV ADR) 

IS BREAK KEY DEPR~SSEO ? 
NO 

IS IT MICROBUS ? 
NO, BRANCH 
YES, ISSUE READ 

KNOCK DOW"J BREAK 

BREAK STILL THERE ? 
YES. KNOCK IT DO~N AGAIN 
NO. RETURN ON OLD PSW 

CONSOLE ON PASLA ? 
3RANCH IF NO. 

UCl"i11280 
UCM11290 
UCf111300 
UC,.,11310 
UCM11320 
UCM11330 
UCMl13'+O 
UCMl1350 
UCM11360 
UCMl1370 
UCM11380 
UCM11390 
UCM111i00 
UCM11~10 

UCM11420 
UCM11430 
UC ... 11q.q.0 
UCMllq.50 
lJCM1, l"bO 
UCM1147Q 
UC!411480 
UCM11 .. 90 
UCM11500 
UCfU1510 
UC,..11520 
UCH11530 
UC~115"0 
UC"11550 
UC ... 11560 
UC.U1570 
UC'1I11580 
UC!'111590 
UCH11bOO 
UC ... 11610 
UC,..11b20 
UCH11630 
UCI'Ulb40 
UCM11b50 
UCM11660 
UCM11670 
UCM11680 
UCM11690 
UCMI1100 
UCI'111710 
UCM11720 
UCM11730 
UCM117IJ.O 
UCM11750 
UCI-111760 
UCM11770 
UCM11780 
UCM11190 
UCM11800 , 
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1Lt-a2 ,,230 1Lt-FC 1181 BNZ RETOPSW IGNORE FRERR ONLY UCM11&10 

) 1486 Lt-300 OAE6 1182 KBINTOO B OPTIN UCM11820 ) 
14BA 9023 1183 KBINTOA SSR R2.R3 UCM11830 
14SC C330 0020 1184 THI R3.X'20' UCM11S40 
1'+CO 2033 1185 BTBS 3,3 WAIT FOR BREAK RELEASE UCM11850 
1Lt-c2 2206 1186 oS KaHHOO GO 10 CO~MA~O MODE UC~;11860 

0000 lLt-Cif 1187 KBINTl EQU * UC~11870 

) 
IlfCLt- C500 0005 1188 CLHI RO.5 IS IT MICROBUS ? UCM11880 ) IlfC8 If230 140A 1189 BNE KBINT3 NO, BRANCH UCM11890 
IlfCC 0(21) 16A6 1190 OC R2.MREADC READ COMMAND TO MICROBUS UC~11900 

) 
1400 9023 1191 SSR R2.R3 UCMl1910 ) 1lf02 2081 1192 BTBS 8,1 UCfI,11920 
1Lt-04 9B24 1193 ROR R2.R4 KNOCK DOWN INTERRUPT UC:-111930 
1406 4300 14FC 1194 B RETOPSW RETURN UCMl1940 ) 0000 140A 1195 KBINT3 EQU * UCM11950 
14DA 4020 1690 1196 STH R2.INTDEV UCM11960 
140E 0230 1692 1197 STB R3. H.tTSTA UCM11970 ) 14E2 1198 IFZ ADC-2 UCM11980 
14E2 4840 1684 1199 LH R4,MOD32 UCM11990 

) 
14E6 2335 1200 BZS KBINT2 UCf112000 ) 1201 ENDC UCM12010 
14E8 4000 168A 1202 STH RO.OPSW STORE OLD PSW OF 32-81T PrtOCESSOR UCM12020 

) 
14EC 't010 l68E 1203 STH R1.0LOC IN ORDER TO RETURN BACK TO TEST UCP112030 

) 14FO 9824 1204 K6INT2 ROR R2,R4 UCM120lfO 
1'+F2 41FO 12A8 1205 BAL LINK,ECHO ECHO RECEIVED BYT~ UC'U2050 
1'+F6 4890 168A 1206 LH R9.KBINT IF ZERO,IGNORE; ELSE UCI112060 

) 1'+FA 0239 1207 B'UR R9 GO,PROCESS KB INT FURTHER UCM12070 
1208 * --------------------------------- UCP112080 
1209 * TJ RETURN ON OLD PSW UCP112090 
1210 * UCI112100 

0000 1t1-FC 1211 RETOPS ... EQU * UCM12110 
14FC 1212. IFl ADC-2 UCM12120 
14FC 4890 1684 1213 LH R9.i-iOO32 UCH12130 
15QO 2135 1214 Br .. ZS RETOPSW1 UCM121!JO 
1502 0100 IF68 1215 LM RO.INTSAV RESTORE REGISTERS UC~12150 

) 1506 C200 0040 1216 LPSw X''+O' RETURN ON OLD PSw AFTER KB INT UCI112160 
1217 ENDC UCI'U2170 

150A C200 1688 1218 RETOPSl.ul LPS..J OPSi.l32 UCM12180 
J 1219 * ************************************************ UCM12190 

1220 * EXTER~AL INTERRUPT HANDLER UC~12200 

» 150E 1221 IFZ ADC-2 UCM12210 
150£ 0000 1F68 1222 XI16 STM RO. HHSAV FOR 16-8IT PROCESSOR UCM12220 
1512 9F23 1223 ACKR R2.R3 ACKNOWLEDGE THE INTERRUPT UC~12230 
1514 0420 169A 122~ CLB R2.CONADR FROM KEYBOARD DEVICE ? UCM122lfO 

) ) 1518 4330 1478 1225 BE KBINTO UCM12250 
1226 ENOC UCM12260 

) 
1227 * tJC'112270 

0000 151C 1228 XI32 EQU * FOR 32-81T PROCESSOR UCM12280 ) 

15lC 95AA 1229 EPSR R10.R10 CAPTURE CURRE~T PSW UCM12290 
ISlE 40AO 168b 1230 STH RI0tlinpSW UCM12300 

) ) 1522 4020 1690 1231 STH R2.INTD£V STORE INTERRUPTING DEVICE ADDRESS UCP112310 
1526 0230 1692 1232 STB R3.INTSTA STORE INTERRUPTING DEVICE STATUS UCH12320 

) 
152A 1233 IFl ADC-2 UCM12330 

) 

) ) 



( COMMON U~lVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 26 09:50:59 09/08/78 ( 

( EXEC - ETPE R03P2 
( 

152A q.850 1681f 1234 LH R5tHOD32 UC;CU2340 

f 
152E 2135 1235 BNZS XI32A UCf'112350 

( 1530 q.800 004-(; 1236 LH rtO,X'40' 10-8IT OLD PSrJ UCr112360 
1534 '+810 0042 1237 LH Rl.X'42' UCi'112370 

( 1238 [NOe UCM12380 
1538 4000 168A 1239 XI32~ STH RO.OPSW STORE OLD PS~ STATUS UCM12390 
153C 4010 16BE 12"&-0 STH R1.0Loe STORE OLD PS~ LOC UCM12q.OO 

( 1540 121+1 IFl ADC-2 UC~12410 
( 1540 0855 121+2 LDAR R5.R5 MOD32 = 0 ? UCI'U2420 

1542 233A 1243 8ZS XI16A BRANCH IF YES. UC;1oI12430 
12'J4- ENOC UCM1241+0 

15,+4 4820 OA2it 12<+5 LH R2.PSI.I2 UCM12450 
1546 9512 12'+6 EPSK Rl,R2 SELECT USER REGISTER SET UCH12460 

( 
lS4A 0000 IF68 1247 STM RO,INTSAV SAVE usER REGISTERS UCM12470 
154E 4820 1690 12q.8 LH R2.INTOEV UCM12480 
1552 48AO 1086 12'+9 LH RI0.INTPSW UCM12490 

1250 * UCM12500 
1556 0755 1251 XI16A XAR R5.R5 UCM12510 

I 

1558 4865 IB8A 1252 XII LH R6.DEVSAOR(R5) GET DEV ADRS FROM TABLE UC~12520 
15SC '+210 15A8 1253 BM XIERR TABLE OVERFLOw. UCl112530 
1560 0562 125,+ CLAR R6,R2 COMPARE INTERRUPTING DEVICE AOORES~ UC'U2S"O 
1562 2333 1255 BES XI2 UCH12550 
1564 2652 1256 AIS R5.2 UC/112560 

( 1566 2207 1257 BS XU UCfU2570 
1568 ,.865 1892 1258 XI2 LH R6.DE'JINT(R5. GET INTERRUPT HANDLER ADDRESS UCM12580 

( 
156C ,.330 15A8 1259 BZ XIERR INTERRUPT NOT EXPECTED UCH12590 
1570 4060 15A6 1260 STrl R6,X1EXIT UCM12600 

1261 * UC'U2610 
1574 1262 IFl AOC-2 UCM12620 

( 1574 4860 1684 1263 LH R6.fIIOO32 32-B1T MACHH~E ? UCf112630 ( 

1578 2339 1264 BZS XI3 BRANCH IF NO. UCM12Et40 
1265 ENDC UC~12650 , 

157A 9051 12&6 SRLS R5.1 UCM12660 
157C 90A4 1267 SRLS R10.4 UCM12610 
157E C!.tAO OOOF 1268 NHI R10.15 UCi'U2680 

( 1582 D4A5 1890 12&9 CLB R10. INTLVLt R5) CHECK PROPER INTERRUPT LEVEL UCM12690 ( 
1586 4230 15B8 1270 BNE LVLERR UCM12100 

1271 * UCM12710 
( IS8A 4860 168E 1272 XI3 LH R&.OLOC GET psw AT TIME OF INTERRUPT UCH12720 " 158[ C560 10B!.t 1273 CLHI R6.TIMER+4 UCM12130 

1592 2187 127!.t BLS XI4 WAS INTERRUPT IN TIMER ROUTINE ? UCrU2140 
t 159q. C560 10C8 1275 CLHI R6,TI['1XT UCM12150 

1598 2381.j. 1276 BNLS XI4 BRANCH IF NO. UCrU2760 
159A 0100 lEEo 1277 LM RQ,RSAVE RESTORE FROM 'TIMER' ENTRY UCI"l12170 

" 159E 2303 1278 BS XI5 UCM12180 
1SAO 0100 1F68 1279 XII.j. LM RO.INTSAV RESTORE FROM XI16/XI32 ENTRY UCM12790 
15A't q.300 15Aq. 1280 XI5 B * AND GO TO INTERRUpT HANDLER UCM12800 

<. 0000 15A6 12B1 XIEXIT EQU *-2 UCM12810 ( 

12A2 *---------------------------------- UCM12820 
1283 * EXTERNAL INTERRUPT ERROR ROUTINE UCM12830 

( 128'+ * UCM12840 
15A6 C860 4634 1285 XIERR LHI R6,C'F4' ERROR 11 Flf. UC1412850 

<. 
15AC 4060 16FE 1286 STH R6.ERRNO UCM12860 

( ,) ,) .,";) 
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COMMO~ UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 27 09:S0:S9 09/08/78 

EXEC - ETPE R03P2 

15BO 

1SB~ 

1588 
15BC 
1SCO 
15C4 
15C8 

lSCC 
lS00 
1SD~ 

1508 

lSDC 

1SDC 
1SEO 

1SE~ 
1SE8 
1SEC 

15EE 

15EE 
1SF2 
15F6 
15F6 
15FA 
15FC 
1600 

16Clt 
1608 
loOC 
1610 
1612 
1616 
161A 

~1FO OF86 

4300 OAEA 

C860 4636 
~060 16FE 
D3AA l6DC 
D2AO 1760 
~lFO OF86 

C850 17~A 
40S0 16BE 
'UFO 1190 
4300 OAEA 

~8EO 0028 
1+8FO G02A 

C820 ~635 
't-020 16FE 
230C 

C820 ~631 
1+020 16FE 

4820 1684 
2135 
'+8EO 0048 
48FO OO'+A 

'+oc::o 168A 
40FO l6SE 
48UO OA24 
9S20 
'+lFO OF14 
'IOFO l6BE 
41EO 1046 

12B7 
1288 
1289 
1290 
1291 
1292 
1293 
129~ 

1295 
1296 
1297 
129~ 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
130B 
1309 
1310 
1311 
1312 
1313 
131~ 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
132S 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1331 
1338 
1339 

BAL LINK,ERRALl 

* 
B OPTINI 

*----------------------------------

'ERROR XXF4', tDEV DOD STA SSt 
'PSW PPPP lOC LLLl' 
TO ENTER COMMAND MODE 

* DEVICE INTERRUPTED IN WRONG INTERRUPT LEVEL 

* LVLERR 

* 

LHI 
STH 
LB 
STB 
BAL 

LHI 
STH 
BAL 
8 

R6,C'F6' 
R6,ERRNO 
RIO,HEXTAB(RI0) 
RIO.ERRLVl 
LINK,ERRAll 

R5,INTlVlM 
RS.ISITERR 
LHJK.PRINT 
OPTIN1 

*-----------------------------* SPURIOUS INTERRUPT HANDLERS 

* 
* IFZ AOC~2 

ERROR ;; F6 

CONVERT TO ASCII 
AND STORE ERROR L~VEL IN MESSAGE 
'ERROR XXF6'. 'DEV DOD STA SS' 
'PSW PPPP LOC LLLL' 

SET FLAG TO OVERRIDE NOMSG OPTION 
'INTERRUPTED IN l~VEL N' 
ENTER COMMAND MODE. 

* FLOATING-PT ARITH FAULT INT TRAP (16 BIT PROCESSOR) 

* FP LH RIQ,X'28' OLD psw (16-BIT PROCE~SOR) 
LH R1S.X'2A' OLD lOC 
[NOC 

* * RELOCATION/PROTECTION INT TRAP 
• 
RP 

* 

LHI 
STH 
8S 

R2.C'FS' 
R2,ERRNO 
COHM 

SET ERROR " FS 

* ARITHMETIC FAULT INT (~2-8IT PROCESSOR) TRAP 
IFl ADC-2 

* FIXED-PT DIVIDE FAULT l~T 116-BIT PROCESSOR) TRAP 
ENOC 

* AF 

COMf-1 

COf-U-'l 

LHI 
STH 
IFl 
LH 
8NZS 
LH 
lH 
ENDC 
5TH 
STH 
LH 
EPSR 
BAl 
STH 
BAL 

R2.C'Fl' 
R2,ERRNO 
AOC-2 
R2,M0032 
COMH 
R14,X'48' 
R15,X'4A' 

R14.0PS\o; 
RI5,OLOC 
RO,PS,.j2 
R2,RO 
LINK,ERR 
lINK,ISITERR 
RET,ERRPll 

SET ERROR tt Fl 

OLD Psw 116-BIT PROCESSOR) 
OLD lOC (16-81T PROCESSPR) 

NO INT •• REG SET 15 
PRINT 'ERROR XXF~' 

FORCE PRINT 
PRINT 'PSW PPPP LOC LLLl' 

UCM12&70 
UCM12880 
UCM12890 
UCM12900 
UCI112910 
UCM12920 
UCM12930 
UCM129QO 
UCr112950 
UC1112960 
UCM12970 
UCM12980 
UCP112990 
UCP113000 
UCM13010 
UCM13020 
UCM13030 
UC1'1130,.0 
UCM13050 
UCM13060 
UC1413070 
UCP'113080 
UOl13090 
UCM13100 
UC"113110 
UCI"\13120 
UCM13130 
UC1113140 
UCI"\13150 
UCM13160 
UC(113170 
UCM13180 
UCM13190 
UC~13200 

UC1-113210 
UCJIiI13220 
UCM13230 
UCM132QO 
UCM13250 
UC~13260 

UCM13270 
UCM1~280 
UC~13290 

UCM13300 
UC .. 13310 
UC"13320 
UCM13330 
UC'U33~0 
UCM13350 
UC ... 13360 
UCJIiI13370 
UC11133&O 
UC .. 13390 

(" 
'" 

) 

) 

, 
, 
) 

) 

) 

) 

) 

) 

) 

) 

" 
) 

) 

) 



( 
COMMON UNIVERSAL CLOC~ MODULE TEST O(,-133R05M96A13 PAGE 28 09:50:59 09/08118 f 

( EXEC - ETPE RO,P2 
( 

161E ~300 OAEA 13"0 B OPTIN1 ENTER COMMAND MODE UCM13~OO 
1341 * UCM13410 

( ( 1342 * ILLEGAL I:.STRUCT!ON INTERR~PT TRAP UCM13420 
131+3 * UCM13430 

1622 C820 4632 131+ .. II LHl R2,C'F2' UCM13440 
( 

1626 4020 16Fl 1345 STH R2,ERRr~O SET ERROR # F2 UCM13450 
lo2A 13'+6 IFl AOC-2 UCM13460 

( 
162A 4820 1684 1347 LH R2.MOD32 UCM13470 

( 162E 2135 1348 BNZS 1132 UCM13480 
1630 48[0 0030 1349 LH R14.X'30' OLD PSioJ UCM13~90 
163~ ~8FO 0032 1.550 LH R15.X'32' OLD LOC UCM13500 

( 1351 (:-ODe UCM13510 
1636 4300 1604 1352 II32 B COMM UCPU352G 

1353 * UCM13530 
( ( 135 .. * MACHINE MALFUNCTION INTERRuPT TRAP UCM13540 

1355 * UCI'113550 
163C 95AA 1356 MM EPSR R10.R10 CAPTURE MMINT PS. UCM13560 
163E C820 4633 1357 LHI R2,C'F3' UCM13570 

I 
., .. 1") hf")'l(':. , c..CC"" 1358 STH R2~ERRNO SET ERROR ** F3 UCI"I13580 .&.0 ... ' .u,-v ...... ;;If ... '-

16l.f.6 4BEil 0022 1359 LH R14,X'22' OLD PSW ( 32-81T PROCESSOR) UCM13590 
164A 4BFO G026 1360 LH R15,X'26' OLD LOC UCM13E>OO 
164E 13('1 IFZ ADC-2 UCf'113610 
164E 4820 168'> 13('2 LH R2.HOO32 UCM13620 
1652 2135 1363 BNZS Mf132 UC"113630 
1654 48EO 0038 136'4- LH R14,X'3B' OLD PSW (16 aIT PROCESSOR~ U(M13E>'tO 
1658 4SFQ 003A 1365 LH R15,X'3A' OLD LOC U("'13650 

( ( 1366 [NOC UCH13660 
165C C4EO FFFO 1361 M .. 32 NHI R14.X'FFFO' UCl'113670 
1660 C4AO OOOF 1368 NHI RIO,X'OOOF' UCM13680 

( ( 1664 06EA 1369 OAR R14,RIO UC~13E>90 
1666 40EO 16BA 1370 STH R1£j..OPSW UCM13700 
166A 40FO l68E 1371 STH R15.0LOC UCM13710 

( 166E 1372 IFZ ADC-2 UCM13120 t. 
lo6E C810 1FFF 1373 LHI R1.X'1FFF' UCM13730 
1672 2711 137£j. MM16 SIS Rltl UC"'13740 

( ( 1674 2021 1315 BPS MH16 UC'U3750 
1376 E~OC UCI113760 

1616 C800 080F 1371 LI"II RO,X'080F' UCM13110 
( t 167A 9104 1318 SLHLS RO,4 RO = X'80FO' UC .. 13180 

167C 9520 1319 EPSR R2.RO HALT PROCESSOR UCM13190 
1380 * UCM13800 

( ... 1381 * WHEN EXE/RUN IS DEPRESSED. ERROR MSG IS PRINTED. UCP113810 
1~b2 * UCM13820 

167E 4300 160e 1383 8 COMM1 UCM13830 
t. 1384- * **************************** UCM13814-0 

1385 * ETPE CONSTANTS & TABLES UC\113850 
1386 '" U(M13860 

\ ( 1682 0000 1387 FIRST DCX 0 UCM13870 
1684 0000 1388 MOO32 OCX 0 FLAG FOR 32-BIT M/C(NON.ZERO) UCM13880 
1686 0000 1389 HJTPS~ DCX 0 (FOR 32-BIT M/C ONLY) UCH13890 

4- 1686 1390 ALIGN B UCM13900 t 
1391 *------------------------ UCI11391 0 

( 
168B ouoo 1392 OPSW32 OCX 0 OLD PSw STORAGE AREA UCM13920 

C ) ) 
.c" 



( (:' (' 
COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 29 09:50:59 09/08/78 ) 

EXEC - ETPE R03P2 .) 

l68A 0000 1393 OPSw oex 0 UCM13930 

) 
l68e 0000 139~ oex 0 UCM139'+0 , 
16SE 0000 1395 OLoe OCX 0 UCM13950 

1396 *------------------------ UCM13960 
1690 0000 1397 INTOEV OCX 0 I~TERRUPTING DEV AOR UCl113970 

I OOllO 1690 1396 l~R[JEV EGU INTDEV ERROR DEVICE U UCM13980 
1692 00 1399 VJTSTA DB 0 I~TERRUPTI~G DEV STATUS UCM13990 

0000 1692 1~00 ERRSTA EQU INTSTA ERRONEOUS STATUS UCH1'+OOO ) 1693 00 1~O1 SINK DB 0 BIT BUCKET UCM1'+010 
1694 80 1402 r~OI-{M DB X'80' UCM14020 

) 
1695 40 1403 H~CR DB Xt~Ot UCM1'+030 ") 1696 1404 08 * UCM1'+O'+O 
1696 0000 1405 PASFLG DCX 0 SET WHEN CONSOLE ON PASLA/PALM UCM14050 

) 
1698 0000 1406 PASFLG2 DCX a SET WHEN LIST DEVICE ON PASLA UCM1,+060 

) 
1~07 * -------------------- UCf':14070 
1408 * ETPE 10 COMMANDS UCM14080 
1409 • UCM14090 

} 16-9A 0000 11+10 CO~JAOR OCX 0 CONSOLE DEVICE ADDRESS UCM14100 
1~11 * UCH1'+110 

) 
l69C 0000 1~12 CONRD DCX 0 CONSOLE READ/wRITE COMMA~DS UCHt4120 

) 0000 1690 1'+13 CONWRT EQU CONRO+1 UCI'I1"130 
169E B9AB 141'+ CRTRQ OCX B9AB FOR CRT UCM14140 
l6AO A'+D8 1415 CLIFRD DCX A~D8 * CURRENT LOOP INTERFACE UCM1'+150 

> 16A2 0080 11+16 LPWRT OCX 0080 * LINE PRINTER Ucpn'+160 ) 

16A4 A9AB 1'+17 CARt:(O OCX A9AB * CAROUSEL 300 UCM14170 
l6A6 8202 11+18 MREA:'JC OCX 8202 * MICROBUS UCMl ..... 18Q 

1'+19 * UCM14l90 ) 

1648 0000 11+20 COT\j2:JD DCX 0 2ND COMMAND; ENABLE READ COMMAND UCM1~200 
GOOO 16A9 11+21 CO;IiEflRO EQU CON2ND+1 UCM1 ..... 210 

16AA FS79 1422 CRT2'iD DCX F879 FOR CRT UCM1'+220 
16AC 006'+ 1423 CLIF2ND OCX 006~ * CURRENT LOOP INTERFACE UCH1~230 
16AE oeoo 1421+ DCX 0 * DUMMY HW FOR LP UCM1'+240 

J 1680 F069 1'+25 CAR2~JD DCX F069 * CAROUSEL 300 UCMl'+250 
1682 9292 1426 DCX 9292 * FJR MICROBUS UCM14 UC~11+260 

1~27 * UCM1'+270 
) ) 16BI.I- 00 11+28 CONRQ2S DB 0 CONSOLE REQUEST Tn SEND CMD UCM142S0 

1685 38 11+29 CRTRQ2S DB X'3B' FOR CRT UCi'11'+290 
1686 00 1'+30 LIB 0 * DUMMY BYTE FOR CLI UCH1'+300 
1687 00 1431 DB 0 * DUMMY BYTE FOR LP UCI114310 ) 

1688 23 1432 CARRQ2S 03 X'23' -* CAROUSEL 300 UC~i11+320 

16B9 00 1'+33 08 0 * DUMMY BYTE FOR MICROBUS UCM1'+330 
16BA 1~34 DB * UCM1431+0 

11,35 * -------------------- UCH11+350 
16BA l~FC 11+36 KaH~T DC ZtRETOPSW) KEYBOARD INT RETURN ADR UCM14360 

) ) l6BC 0000 1437 BRKVECT DC z(O) BREAK KEY VECTOR UCMll.t370 
16BE GOOO 1~3S ISITERR ocx 0 UCH14380 
16CO 0000 1439 r~OERR DCX 0 0(",1'+390 

) 16C2 0000 1~40 SELTST OCX 0 HIGHEST SELECTED TEST n UCM1'+400 
16C'+ 0000 11+'+1 II!IASDlI OCX 0 1 IF KEYBOARD DEVICE WAS OFF UCM141+10 
16C6 0000 11+~2 illiASDLll DCX 0 NON-ZERO IF TOTAL.TOTERR TO PRINT lICM1 .. 420 

J ) 16C8 0000 1443 TOTAL DCX 0 ~ OF TIPIES THE SELECTED TESTS RUN UCM1 .... 30 
16CA 0000 1'+'+'+ TOTERR DCX 0 TOTAL ERRORS DETECTED WHILE DU UCPll ...... 0 

) 
1&(e 0000 1445 BTESTNO OCX 0 CURRENT TEST ~ IN BINARY UCf'\14450 

J 

) 



( COMMON UNIVERSAL CLOCK MODULE TEST 06 .. 133R05M96A13 PAGE 30 0'3:50:59 09/08/78 
( 

( 
EXEC - ETPE R03P2 ( 

16CE 0000 1446 COUNT vex 0 UCM14460 

( 
1600 0000 14'+1 NEXTST OCX 0 NEXT TEST # UCM14 .. 70 ( 

11+45 .. UCM1 .... 80 

1602 0001 141.t9 DECTAB DC 1.10.100.1000.10000 UC,",14490 

( 
1604 CODA { 

1606 0061+ 
1608 03[8 
160A 2710 ( 

l6DC 3031 3233 3435 3637 1450 HEXTAR DB C'0123456789ABCOEF' UCP114500 

16E4 3639 41~2 q344 ~546 
11t51 *-------------------------------- UCHllt510 

1452 * ETPE MESS.l.bES UCH1 .. 520 

1453 * 
UCHllt530 

16EC 5"45 5354 2020 2A2A 1454 TSTi1SG DC C'TEST **'.X'OOOO' UC"14540 ( 

4 16F4 0000 
0000 16F2 1455 MTESTNO E(;U *-4 UCM14550 

16F6 4552 52ltF 5220 2A2A 1456 ERR~SG DC C'ERROR ****',X'ODOO' UC111 .. 560 

16FE 2A2A 
1700 DCDa 

0000 16FC 1457 ETESTNO EQu *-6 STORED BY ETPE U(;,u,+S70 

0000 16FE lit-58 ERR NO EQU *-4 STORE [RRNO AS CHAR CONSTANT UC"I .. 580 

1702 5'+~F 5441 4C20 2020 1459 TOT"'SG DC C'TOTAL TOTERR'.X'ODOO' UC!II14590 

110A 544F 5445 5252 ( 
( 1710 ODOO 

1712 4E4F 2J45 5252 4F52 1460 f\.iOERMSG DC C'NO ERROR',X'OOOO' UCM1!1-600 

( 
171A 0000 ( 

17lC 4445 5620 2A2A 2A20 1461 OEVMSG DC C'OEV *** STA **',X'OOOO' UC"1 .. 610 

112" 5354 4120 2A2A 

( 
172A 0000 

0000 1720 1462 ASCIOEV EQU *-12 UC .. 14620 

0000 1724 1463 STAHSG EQU *-8 UC"14630 

0000 1128 1464 ASCISTA EQL *-'+ UCM14640 

t 172C 4445 5620 2A2A 2A20 1465 DEVMSG2 DC C'OEV ***',X'ODOO' UCM14650 (. 

1134 0000 
0000 1730 11t66 ASCIOEV2 [QU *-6 UC.U4660 

t. 1136 5053 5120 2A2A 2A2A 1'1-61 PSWMSG DC C'PS~ **** LOC ****',X'ODOO' UCM14670 

173E 2020 'l-C'l-F 4320 2A2A 
174-6 2A2A ( 

t 1748 0000 
0000 173A 11t68 ASCIPSOoJ EQU *-16 UCM14680 

0000 1740 1469 LOCMSG EQU *-10 UCM1 .. 690 

( 0000 11'1-'+ 1410 ASCILCC EQU *-6 UCM14700 t 

174A 'l-9'+E 5"'1-5 5252 5550 1'1-11 INTLVLM DC C'INTERRUPTED IN LEVEL *'.X'ODOO' UCM1'1-710 

1752 541t5 4420 494E 204C ( .. 175A 4556 4S4C 2020 2A20 
1762 0000 

0000 1760 1472 ERRLVL EQU *-4 UCM1 .. 120 ( 
( 1764 45"E 4420 4F46 2051t 1473 EOn~SG DC C'END OF TEST',X'ODOO' UCM14130 

116C 4553 5420 
1770 0000 

\ 1712 3FOD 1414- QMSG DC X'3FOD' UCM147 .. 0 

1774 2AOD 1415 A.MSG DC X'2AOD' UCM147S0 

\. 

(, ~) ) ) 
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) 
EXEC - ETPE k03P2 

) 

1~77 *----------------------------- UCfIIIIIJ770 
1478 * OPTION/COMMAND TABLE UCM14780 1 ) 
1~79 * UCM14790 

DODO 1776 1~80 OPT EQU * UCH14800 
1776 5445 5354 2020 1481 TEST DC C'TEST ',X'FFOO'.X'oono'.x'oOOO' UCM14810 

) 177C FFOU 
177E 0000 
1780 0000 

) 1782 ~C~F 4F50 2020 1482 LOOP DC C'LOOP ',X'OOOO',X'OOOO',X'OOOO' UCM14820 
1788 0000 
l78A 0000 

) l78C 0000 
l78E ~3q.F 4E5~ 494E 1483 CONTIN DC C'CONTIN',X'OOOO',Z(ZERONE).X'OOOO' UC!114830 
1794 0000 

) 1796 OCAS 
1798 0000 
179A 4E4F 4053 4720 lLt84 NOHSG DC C'NOHSG ',X'OOOO',Z(ZERONE),X'OOOO' UCM14840 ., 
l7AO 0000 
17A2 OCA8 
I7A4 0000 

) 17A6 49'+E 5lt4C 4556 1485 INTLEV DC C'INTLEV'.X'OOOO'.Z(LEVEL).X'OOOO' UCM14850 
17AC 0000 

') 
17AE OCB8 

) 1780 OOOil 
17B2 5449 4D56 ~14C 1486 lIMVAL DC C'TIMVAL'·.X'0002' .X'OOOO' ,X'OOOO' UCM14860 

) 
1798 0002 
17BA OuOO 
178C 0000 

) 
178E 4445 5641 4452 1487 iJEVADR DC C'DEVADR'.X'6C',ADR,Q UCM14870 
17C4 006C 
17C6 OCBO 
17C8 0000 
17CA 4B5A 2020 2020 1488 HZ DC C'HZ ',X'60',Q,Q UC~14880 
17DO 0060 

.> 
1702 0000 

) 1704 OGOO 
1489 * UCM14890 

0000 1706 14-90 OPTEUD2 EQU * E~D OF PRINTI~G OPTIONS UCtU4900 
) 0000 1706 1491 OPTP,jD EQU * UCM14910 

1706 4-F50 5'4-49 4-F4E 1492 OPTlOi", DC C'OPTION'.O.O.O UCM14920 
170e 0000 

) 170E QOOi) 

17EO 0000 
17E2 5255 4E20 2020 1493 RUN DC C'RUN ',0.0,0 UCM14930 

) } 17EB 0000 
17EA 0000 
17EC eou;) 
17EE FFFF 1494- ocx FFFF UCH149'lO ) 

1495 * UCM14950 
1Lt96 * ****** UCH14960 

.> ) 1497 * UCM14970 
17FO FFOO 1498 OEFTESTS DC)( FFOO.OOOo UC"14980 

) 
17F2 0000 

) 
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( EXEC - ETPE R03P2 
( 

17F4 0007 1499 MAXTST OCX 7 UCM1,+990 

( 1500 * UCM15000 
( 17F6 1896 1501 TEST;; DC TESTQ UCM15010 

17FB 191C 1502 DC TEST1 UC'115020 

( 17FA 1982 1503 DC TEST2 UCM15030 
17FC lA04 1504 DC TEST6 UCM15040 
17FE lA4C 1505 DC TEST4 UCM15050 

( 1800 lA8C 1506 DC TEST5 UCM15060 
1802 lAoa 1507 DC TEST6 UCM15070 
1804 18E2 1508 DC TEST7 UCM15080 

( 
1509 * UCM15090 

1806 43~F 4040 4F~E 2u55 151CJ TITLE DC C'COMMO~ u~IVERSAl CLOCK MODULE TEST n6-133R05 t UC;115100 
laOE 4E~9 5645 5253 ~14C 
1816 2043 4C4F 434B 2u4J 
181E 4F44 554C 4520 5445 
1826 5354 2030 3620 3133 
182E 3352 3035 
1832 ODOA 1511 ocx DOA UCII115110 

1512 * UC'115120 
1834 494E 4954 2043 4F55 1513 COUNTMSG DC CtINIT COU"'T , UC'II15130 
183C 4E54 2020 
1840 2A2A 2A2A 20211 1514 INTASC DC C'**** • UC,U5140 
1846 5052 4553 2043 4F55 1515 CNTHSG1 DC C'PRES COUNT , UCH15150 
184E 4E54 2020 
1852 2A2A 2A2A 2020 1516 PRESASC DC C'**** ' UC~15160 
U~58 OOOA 1517 ocx DOA UCiU5170 
185A ~2q9 5q53 2053 4554 1518 BITMSG DC C'BITS SET' UC'U5180 ( 

1862 202A 1519 ASCBIT DC C' *' UC'''15190 
186'+ ODOA 1520 DCX DOA UCM15200 

( 1866 4558 5020 1521 ASCMSG DC C'EXP , UC~15210 ( 
186A 2A2A 2A20 1522 ASCEXP DC C'*** • UCf't15220 
18bE OOOA 1523 DCX DOA UC~15230 

( 1870 4C4F 41q~ 454q 2020 1524 LOAOMSG DC C'LOADED ' UCPU5240 
1878 2A2A 2A2A 2020 1525 LOADASC DC C'**** , UCH15250 
187E 5245 4144 2020 1526 DC C'REAiJ ' UC,.,15260 

( 1884 2A2A 2A2A 1527 RDASC DC C,****t UCM15270 
1888 ODOA 1528 DCX DOA UCM15280 

1529 * UCM15290 
( 1530 * ****** UCM15300 

0000 1S8A 1531 DEVSADR EbtU * INTERRUPTING DEVICE TARLE UCM15310 
1532 * UCM15320 

( l88A 0000 1533 PREc DCX 0 PRECISION INTERVAL CLOCK ADDRESS. UCM15330 
0000 0004 1534 PIC EQU 4 UCM15340 

l88C 0000 1535 LHJE OCX 0 LINE FREQUENCY CLOCK ADDRESS. UCM15350 

" 0000 0005 1536 LFC EQU 5 UCI"I15360 
l88E FFFF 1537 DCX FFFF UCM15370 
1890 1538 HJTLVL 00 2 EXPECTED INTERRUPT LEVELS FOR ABOVF UCM15380 

( 1890 00 1539 DB 0 UCM15390 ( 

1891 00 1539 oa 0 
1540 * UCM15400 

t 0000 1892 1541 DEVIiH EQU * INTERRUPT HANDLER VECTORS UCM15410 ( 

1892 OO~O 1542 HDLRQ DCX 0 FOR PIC UCM15420 
1894 0000 1543 HDLRl OCX 0 FOR LFC UCI'U5430 , 

( ) ,,) _ij~ 
t 
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COMMON WJIVERSAL CLOCK MOD0LE TEST 06-133R05M96A13 

EXEC - ETPE R03P2 

1544 * 

(If (' 
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UCPU5 .. q.O 

) 

l 

1 

) 
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COM~ON UNIVERSAL CLOCK ~ODULE TEST OG-133R05M96A13 PAGE 3~ 09:50:59 09/08/78 

TEST Q 

1896 
IB9A 

189E 
18A2 
18A6 
18AA 
18AC 

18[30 
18a~ 

18B8 
18BC 
IBCO 
'18C4 
18C8 

18CC 
1aoo 
1BD't 

i) 

0000 1896 

4840 188A 
4850 18SC 

C800 1904 
4000 1892 
4000 1894 
2400 
4000 1ECO 

OE'+O lEAF 
0[50 lEAF 
41FO l(S( 
0840 lEB8 
0[40 lES1 
4lFO lESE 
0940 lECA 

4810 lEB8 
C410 OFFF 
4810 1EC;\ 

15'+6 
15~1 

1548 
15~9 

1550 
1551 
1552 
lti53 
155~ 

1555 
1556 
1557 
1558 
1559 
15GQ 
1561 
1562 
15G3 
1564 
1565 
1566 
1561 
1568 
1569 
1510 
1571 
1512 
1513 
1574 
1575 
1576 
1511 
1518 
1519 
1580 
1581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
1590 
1591 
1592 
1593 
1594 
1595 
1596 
1591 
1598 

UCl1l5 

* **********t********************************************** 
* 
* 
* 

T EST 0 

* PUKPOSE OF TEST: 
* TEST 0 VE~IFIES THAT THE PRECISION INTERVAL CLOC~ (PIC) AND LI~E 
* FHEQUE~CY CLOCK (LFC) 00 NOT GENERATE INTERRUPTS ~HILE DISABLED 
* JH DISARMED. 

* * ASSUMPTIONS: 
* IT IS ASSU~ED TriAT THE PROCESSOR. MEMORY, AND TELETYPE TESTS HAVE 
* 9EEN RUN P~IOR TO SELECTING THIS TEST. 

* * DESIGN SPECIFICATIONS: 
* INTERRUPTS F~OM BOTH THE PIC AND TrlE LFC ARE DISARMED. PROCESSOR 
* Ir~T[RRuPTS ARE ENABLED. A COMMAND 'START' IS ISSUED TO THE PIC, 
* TOGETH wITrl 'DISARM'. AFTER A SOFTWARE DELAY. THE PIC CURRENT 
* DELAYS 12 TO 15 MILLISECO~DS TO ENSURE THAT NO INTfRRUPT IS 
* GFNERATEO~ TH~.TEST IS THE~ REPEATED ~ITH CLOCK INTERRUPTS DISABLED. 

* * HOW TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND OEVADR OPTIONS, SELECT 
* THE TEST, AND ENTER 'RUN'. NO MANUAL INTERVENTION IS RfQUIREQ. 

* * OPTIONS: 
* LOOP. CONTIN. OEVADR. INTLEV, TIHVAL 

* * ERRORS: 
* 01,02 

* 
* TESTO 

* 

* 

* 

* 

EQU 

LH 
LH 

LHI 
STH 
STH 
LIS 
STH 

OC 
DC 
BAL 
WH 
OC 
BAL 
RH 

• 
PIC,PREC 
LFC.LINE 

RO,TOINT 
RO,HDLRO 
RO.HDLR1 
RO,O 
RO.EXPOEV 

PIC, DISAR:1 
LFC.DISAR,1i! 
LINK.DELAY 
PIC.RIC1384 
PIC.STDSM 
LINK.DELAY 
PIC,CURCOUNT 

LH Rl.RIC1384 
NHI Ri. X' OFFF' 
SH R1.CURCOUNT 

~) 

GET DEVICE ADDRES~ES. 

INTERRUPT VECTOR 

INITIALIZE 

SHOULD I-JOT INTERRuPT. 
1 uSEe RES, 900 (0.9 MSEC) INTERVAL 
START, DISARM 
SHOULD NOT INTERRuPT 
READ DECREMENTED COUNT. 

UC~15~60 

UCM15470 
ueM15480 
UCM15490 
UCH15500 
UCH15510 
UC1'115520 
UCM1553U 
UC"15540 
UCM15550 
UOl15560 
UCM15570 
UCM15580 
UCII115590 
UCM15600 
UCM15610 
UOl15620 
UCM15630 
U0115640 
UC'115650 
UCH15660 
UCH15610 
UC~15680 

UC"15690 
UC"'15700 
UCIU5710 
UCI115720 
UC"15730 
UCH15740 
UCH15750 
UC"15760 
UCM15710 
UC,.,15180 
UCM15190 
UCII115800 
UCM15810 
UCM15820 
UCM15830 
UCM15840 
UCM15850 
U0115860 
UCM15870 
UCM15880 
UC~1589Q 

UCM15900 
UCM15910 
UCM15920 
UCM15930 
UCM15940 
UCM15950 
UCM15960 
UCM15910 

- UCm.5980 

) 

( 

( 

( 

( 

( 

( 

( 

( 

t 

( 

( 
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) COMMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 35 09:50:59 09/08/78 ) 

TEST 0 UCM15 
l 

1808 2123 1599 BPS TSTO.1 COUNT DECREMENTED ? UC,.,15990 

) 
18DA '+lFO 1CBA 1600 BAL R15,TT02 ERROR 02 - COUNT NOT DECREMENTED UCM16000 

) 1601 * UCM16010 
18DE OE50 1EB3 1602 TSTO.l ac LFC,DISABLE UCM16020 

) 
18E2 DE40 1E82 1603 OC PIC,STDSB START. DISABLE UCM16030 

) 18E6 41FO lE5E 1604- SAL LINK,DELAY SHOULD NOT INTERRIIPT. UCM16040 
1605 * UCM16050 

) 
18[A 0940 lECA 1606 Rli PIC,CURCOUNT UC"'16060 ') 18EE 4810 lEB8 1607 LH Rl,RIC13S14- UCH16070 
18F2 C410 OFFF 1608 NHI R1,X'OFFF' UCM16080 

) 
18F6 4BI0 lECA 1609 SH Rl,CURCaUNT UC,.,16090 

') 18FA 2123 1610 BPS TSTO.2 COUNT DECREMENTED ? UCM16100 
18FC 4lFO lC8A 1611 BAL R15,TT02 ERROR 02 - COUNT NOT DECREMENTED UCMl6110 

0000 1900 1&12 TSTO.2 EQU * UCM16120 
} ') 1900 14-300 OE28 1613 TOEND B TSTEND UCM16130 

1614 * UCM16114-0 

) 1615 * UCII116150 
) 0000 1901.+ 1616 TOINT EQU * ALLOWS ONE INTERRUPT FROM EACH CLOCK UCM16160 

1904 4800 1690 1617 LH RO,INTDEV UC,.,IE.170 

) 
1908 '+500 lECO 1618 CLH RO,EXPDEV DID THIS INTERRUPT BEFORE ? UCMIE.180 

) 190C If.OOO 1ECO 1619 STH RO,EXPDEV UCPl161CJO 
1910 4330 OE28 1620 BE TSTEND YES. UCM16200 

) 
191~ 41FO 1C52 1621 BAL R15.TT01 ERROR 01 • INTERRUPT _HILE UCH16210 

1622 * DISABLED OR DISARMED. UCH1E.220 ) 

1918 ~300 14FC 1623 B RETOPSW CONTINUE TEST. UCI"I16230 
1624 * UCI1162lf.O 

) ) 

) 

} 

) 

.) ) 

) 

) 

) 

) ) 

) ) 

) ) 
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COMMON UNIVERSAL CLOCK MOOULE TEST 06-133R05M96A13 PAGE 36 09:50:59 09/08/78 

TEST 1 

191C 
1920 
1924 
1928 

192C 
192E 
1932 
193'" 
1938 
19.5C 
19".0 
1942 
1946 
191+A 
19".£ 
1952 
1956 
1958 
195C 

,) 

0000 191C 

".ett-o l88A 
4850 18se 
OE".O lEAF 
DE50 lEAF 

2400 
".000 1ECO 
2".11 
4010 1ECC 
4810 lEec 
CS01 aQaG 
96".0 
OEItO lEB2 
091+0 lECA 
480iJ lECC 
C'+OO OFFF 
4500 lECA 
2333 
4lFO 10B6 
4810 l£CC 

1626 
1621 
1628 
1629 
1630 
1631 
1632 
1b33 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
16'+1 
1642 
1643 
16~,+ 

1645 
1646 
1647 
1648 
1649 
1650 
16-51 
1652 
1653 
165'10 
1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1b68 
1669 
1670 
1671 
1672 
1673 
167'10 
1675 
1676 
1677 
1678 

* ********************************************************* 
* 
* 
* 

T EST 1 

* PURPOSE OF TEST: 
* TEST 1 VERIFIES THAT INDIvrD~AL COUNT BITS IN THE PIC RESOLUTION AND 
* I~ITIAL COUNT (RIC) REGISTER CA~ BE LOADED CORRECTLY. 

* * ASSUMPTIO~S: 
* IT IS ASSU~ED ThAT THE PROCESSOR, ME~ORY, AND TELETYPE TESTS HAVE 
* 6(EN RU~ PRIOR TO SELECTING ThIS TEST. 

* • DESIGN SPECIFICATIONS: 
* CLOCK INTERRUPTS ARE DISABLED. A ONE-MILLISECONOS RESOLUTION IS 
* SELECTED, AND THE LEAST SIG~IFICANT INITIAL COUNT 9IT IS SET. 
* A COMMAND 'START' IS ISSUED TO THE PIC. AND THE CURRENT INTERVAL 
* COGNT (CIC) IS IMMEDIATELY ~EAC TO SEE THAT THE CIe ~AS LOADED FRO~ 
• THE RIC CORRECTLY. THE TEST IS REPEATED UNTIL EACH COU~T RIT HAS 
:& 8EEI\; TESTED. 

* * HOw TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT 
* THE TEST, AND ENTER 'RUN'. NO MANUAL INTERVENTION IS REQUIRED. 

* * OPTIONS: 
* LOOP. CONTIN. DEVADR, INTLEV. TIMVAL 

* * ERRORS: 
* 08 
• 
* TEST1 

* 

* 

TST1.l 

TST1.2 

E~U 

LH 
LH 
OC 
OC 

LIS 
STH 
LIS 
STH 
LH 
LHI 
wHR 
OC 
RH 
LH 
NHI 
CLH 
BES 
BAL 
LH 

* 
PIC,PREC 
LFC.LINE 
PIc.DISARM 
LFC,DISARi'1 

RO.O 
RO,EXPDEV 
Rl.l 
RltPATSAV 
Rl,PATSAV 
RO,X'BOOO'(Rl) 
PIC.HO 
PIC.STDSB 
PIC,CURCOUNT 
RO,PATSAV 
RO,X'OFFF' 
RO,CURCOUNT 
TST1.2 
R15,TTOB 
Rl,PATSAV 

.. ) 

GET DEVICE ADDRES~ES 

IN THE EVENT OF llNEXP. PHPT. 

1 MSEC RESOLUTION 
CURRENT PIC 
START. DISABLE 
READ COUNT 

ERROR OB - COUNT NOT LOAnED PROP·lY. 

UCM16260 
UCM16270 
UC:Vi16280 
UCP'l16290 
UC..,16300 
UCM16310 
UCM16320 
UCM16330 
UCM16340 
UCM16350 
UCI'\lE360 
ue~16370 

UC,",16380 
UCH16390 
UC~16400 

UCM16410 
UC"'16420 
UCM16430 
UCM1~~~O 

UC'U645C 
UC11I!16"60 
UC~16"70 
UCH16480 
UCI116490 
UCH16500 
UCI116510 
UCI'116520 
UCH16530 
UCM16540 
UCI116550 
UCH16560 
UCM16570 
UCM16580 
UCH16590 
UCM16600 
UCi'116610 
UCr116620 
UCM16630 
UCM16640 
UCM16650 
UCM16660 
UCM16670 
UCM16680 
UCM16690 
UCM16700 
UCtU6710 
UCM16720 
UC!'116730 
UCM16740 
UCM16750 
UCM16760 
UCM16770 
UCM16780 

):; 
j .. 

( 

( 

( 

( 

<, 

t. 

( 

l 

t 
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COl"iMOfJ UiI.JIVER$AL CLOCI< MOOULE TEST O('-133R05M96A13 

TEST 1 

1960 
1962 
1966 

l'%A 
196E. 
1970 
1972 
197q 
1976 
197A 
197E 

9111 
C510 1000 
4280 1934 

4810 1ECC 
9011 
2281 
9112 
2613 
C510 1000 
4280 1934 
'+300 OE28 

1679 
1680 
1681 
1682 * 
1683 
1684- TST1.3 
1685 
1686 
1687 
1688 
1689 
1690 T1ENO 
1691 * 

SllS R1.l 
ClHI R1,X'1000' 
8l TST1.1 

lH R1,PATSAV 
SHlS R1,l 
8FAS 8.1 
SllS R1.2 
AIS R1.3 
ClHI R1,X'1000' 
Bl TST1.1 
B TSTEI\1D 

( 
PAGE 37 09:50:59 09/08/78 

SELECT NEXT COUNT BIT 

NOW SET ANOTHER BIT. 

CARRY ? 
YES. 
RESET BIT & ADO ANOTHER. 

NOW SHIFT THIS PATTERN. 

UCM167~O 
UCM16800 
UCM16810 
UCM16820 
UCt116830 
UCrU6840 
UCM16850 
UCIU6860 
UCM16870 
UCfIiII1688Q 
UCM16890 
UCM16900 
UCiU6910 

( 
) 

) 

, 
") 

) 

) 

) 

} 

) 

) 

) 

) 

j 

) 

) 

) 
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COMMON U~IVERSAL CLOCK MOOULE TEST 06-133R05M96A13 

TEST 2 

PAGE 38 09:50:59 09/08/78 

1982 
1986 
198A 
198E 
1992 

1996 
199A 
199E 

19A2 
19A6 
19A8 
19AC 
19AE 
19B2 
19B6 
19BA 
19BE 

19c2 
19C6 

-,» 

0000 1982 
4840 18SA 
4040 1ECO 
4850 18SC 
DE40 lEAF 
DE50 lE83 

C800 1908 
4000 1892 
4000 1894 

C800 1000 
2602 
4000 lECC 
2400 
4000 lEC2 
0840 lECC 
DE40 lEBO 
ItIFO IE5E 
1t1FO 1ce6 

'+800 lECC 
C500 FOO2 

1693 
1694 
Ib95 
1696 
1691 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1105 
1706 
1707 
17G8 
1709 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 

'1719 
1720 
1721 
1722 
1723 
172'+ 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
17'+1 
17'+2 
17'+3 
17'+'+ 
1745 

* ********************************************************* 
* 
'" 
* 

T l S T 2 

* PURPOSE OF TEST: 
* TEST 2 vE~IFIES THAT THE PIC IS CAPABLE OF INTERRUPTING FOR EACH 
* SELECTA8LE RESOLUTIO~. 

* * ASSUMPT Iot~S: 
* IT IS ASSUMED ThAT THE PROCESSOR. ~EMORY, AND TELETYPE TESTS HAVE 
* SEEN RUN PRIOR TO SELECTIIJG THIS TEST. 

* * OESIGN SPECIFICATIONS: 
* CLOCK INTERRUPTS ARE DISABLED. A ONE-MICROSECOND R(SOLlITION, AND AN 
* II~TERVAL OF TWO ARE SELECTED. PIC INTERRUPTS ARE ENABLEG. AND A 
* CGMMA~D 'START' IS ISSUED. PROCESSOR INTERRUPTS ARE ENABLED. AND 
* THE PROGRAM DELAYS 12 Te 15 ~ILLISECO~DS. ~HE'J THE PIC INTERRUPTS. 
* THE TEST IS REPEATED, UNTIL ALL RESOLUTION BITS HAVE BEEN TESTED. 

* * HOW TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND OEVADR OPTIONS~ SELECT 
* THE TEST. AND ENTER 'RUN'. NO MANUAL INTERVENTION IS REQUIRED. 

* * OPTIONS: 
* LOOP. CONTIN, DEVAOR. INTLEV. TIMVAL 

* * ERRORS: 
* 03.04 

* 
* TEST2 

* 

* 

TST2.1 

* TST2.2 

EQU 
LH 
5TH 
LH 
OC 
OC 

LHI 
STH 
STH 

* PIC.PREC 
PIC.EXPDEV 
LFC.LINE 
PIC,OISARH 
LFC.OISABLE 

ROt T2INT 
RO,HDLRO 
RO,HDLRI 

LHI RO.X'lOOO· 
AIS RO.2 
STH RO.PATSAV 
LIS RO.O 
STH RO,FSTINT 
~H PIC,PATSAV 
OC PIC,STEN 
SAL LINK.DELAY 
SAL R15,TT03 

LH RO.PATSAV 
CLHI RO.X'F002' 

,,:. 

DISARM INTERRUPTS 

INTERRUPT VECTORS 

LEAST SIGNIFICANT RESOLUTION BIT 
INTERVAL = 2 
SAVE RIC 

AND WRITE TO CLOCK 
START CLOCK, ENAB INTPTS 
SHOULD INTERRUPT 
ERROR O~ - NO INTERRUPT. 

TRY WITH NEXT SELECTABLE RESOLUTION 
MAX. ATTAINED? 

UCM16930 
UCM16940 
UCM16950 
UCH16960 
ucr-116970 
UC!'-116980 
UCM1699!l 
UCM17000 
UCM17010 
UCM17020 
UCM17030 
UC..,17040 
UC"17050 
UC"17060 
UC~17070 
UCM170eo 
UC~17090 

UC,",17100 
UC"'17110 
UCM17120 
UCI117130 
UCI'117140 
UCM17150 
UC"17160 
UC;417110 
UC"17180 
UC ... 17190 
UC.U7200 
UC'11 7210 
UC"17220 
UC"17230 
UCIU7240 
UCM17250 
UCH17260 
UC"17270 
UCM17280 
UCM17290 
UCM17300 
UCM17310 
UCM17320 
UCM17330 
UCM17340 
UCM17350 
UCM17360 
UCrU7370 
UCM17380 
UCM1739Q 
UCM17400 
U0117ltl0 
UCM17420 
UCM17430 
UCll117440 
UC1417450 
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COMMON U~IVERSAL CLOCK MODULE TEST 06-133RD5M96A13 

TEST 2 

19CA 2335 1746 
19CC CADO 1000 1747 
1900 4300 19A8 17i+8 
1904 '+300 OE28 1749 

1750 
1751 

0000 1908 1752 
1908 4810 1690 1753 
190C 4510 lSSA 175,. 
19EO 4230 19FC 1755 
19E4 4800 1EC2 1756 
19E8 4230 19C2 1757 
19EC 't010 1EC2 1758 
19FO 41FO lE5E 1759 
19F4 41FO 1CC6 1760 
19FB 4300 19C2 1761 
19FC 4lFO lCF2 1702 
1AOD 4300 19J4 1763 

1764 

T2ENO 

* 
* T2INT 

T2HH .1 

* 

BES 
AHI 
S 
B 

EQU 
LH 
CLH 
BNE 
LH 
StIlZ 
STH 
BAL 
BAL 
B 
SAL 
8 

T2END 
RO,X'lOOO' 
TST2.1 
TSTEND 

* Rl,INTOEV 
Rl,PREC 
T2INT.1 
RO.FSTINT 
TST2.2 
R1.FSTINT 
LlroiK,OELAY 
R15.TT03 
TST2.2 
R15.TT04 
T2END 

( 
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TRY THIS PATTERN. 
DONE TEST 

'START' INTPT REC~IVEO YET? 
(YES. TRY NEXT PATTERN) 
NO. 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 

UCM17460 
UCM17470 
UCH17480 
UCM17490 
UCM17500 
UCM17510 
UCM17520 
UCPU7530 
UCM17540 
UCM17550 
UCM17560 
UCM17570 
UCM17580 
UCM17590 
UCf117600 
UCM17610 
UCM17620 
UCP117630 
UCP117640 
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) 

) 

) 
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) 

) 

) 

) 

} 

) 

) 

) 

.> 

) 

) 

) 

) 



{ 

( 

( 

( 

( 

{ 

( 

( 

(. 

( 

( 

l 

COMMON U~IVERSAL CLOCK MODULE TEST O~-133R05M96A13 PAGE ~o 09:50:59 09/08/78 

TEST 3 

0(100 lA04 
1.~a4 48'+0 18&A 
lAOS 1t850 188C 

lAOC OEQO 1EB3 
lA10 OE50 1E83 
1A14 DA40 1E86 
1A18 OA~O lE87 
lA1C 9043 
lA1E 0['+0 1E91 
lA22 01\40 lE86 
1A26 900F 
1A28 DA40 1EB7 
1A2C 90'+3 
1A2E 4030 lECE 
lA32 4280 1A3A 
1A36 ~lFO 1028 

1A3A 9043 
1A3C 4030 lECE 
1A40 4380 lAI+8 
1Aft-4- ~lFtJ lE16 
lAI+8 1+300 OE28 

l:) 

1766 
11~7 

1768 
17~9 

1770 
1771 
1772 
1773 
177~ 

1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
lS00 
lSOl 
1802 
1803 
1801+ 
1805 
1806 
1807 
180S 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
lS17 
1818 

* ***************************~***************~************* 
'" .. T EST 3 .. 
* PURPOSE OF TEST: 
* TEST 3 ~ERIFIES THAT TrlE PIC OVERFLOW STATUS BIT C~N BE SET AND 
* RESET UNDER PROGRAM CONTROL. 

* * ASSUMPTIons: 
.. IT IS ASSUMED THAT THE PROCESSOR, MEMORY, AND TELETYPE TESTS HAVE 
* BEEN RuN PRIOR TO SELECTING THIS TEST. 

'" * OESI~N SPECIFICATIONS: 
* CLOCK INTERRUPTS ARE DISABLED. A ONE-"ICROSECOND RESOLUTION AND 
* AN INTERVAL OF ZERO ARE SELECTED. A COMMAND 'START' IS ISSUED. 
* FOLLOWEC dY A SINGLE ~RITE DATA. TrlE OVERFLO~ STATIIS BIT IS TESTED 
* BY A SE~SE STATuS I~STRUCTIO~. IT SHJULO BE SET. A SECOND SENSE 
* STATUS IS ExECUTEC TO TEST THAT THE OVERFLOW STATU~ BIT WAS RESET 
* BY THE FIRST SE~SE STATUS I~STRUcTION. 

* * HO~ TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND OEVADR OPTIONS. SELECT 
* THE TEST, AND ENTER 'RU~t. iO MANUAL INTERVENTION IS REQUIRED. 

* * OPTIOtIlS: 
* LOOP. CONTIN. OEVAOR. INTLEV. TIMVAL 
* ERRORS: 
* 05.0E 

* 
* TEST3 

* 

* TST3.1 

T3ENO 

EQU 
LH 
LH 

ac 
OC 
dO 
WD 
SSR 
OC 
WO 
SRLS 
wO 
SSR 
STH 
BTC 
SAL 

SSR 
STH 
BFC 
SAL 
(3 

* PIC.PREC 
LFC,LINE 

PIC,OISABLE 
LFC.DISA8LE 
PIC,RIC1000 
PIC.RIC1000+l 
PIC.R3 
PIC.STOSM 
PIC.RICIOOO 
RO.l5 
pIC.HIC1000+1 
PIC.R3 
R3,TEMPSTA 
8.TST3.1 
Rl5.TT05 

PIC.R3 
R3.TEMPSTA 
8,T3END 
R15,TTOE 
TSTEND 

,;) 

1 USEC RES. a (USEC) INTERVAL 

TO RESET OVERFLOw IBT 
START & DISARM (X'EO') 

DELAY - FORCE OVERFLOW. 

ERROR 03 - OVERFLOW STATUS NOT srT. 

WAS OVERFLOW 81T RESET BY SSR? 

ERROR OE - OVERFLOW NOT RESET BY SSR 

UCf117660 
UCM17670 
UC"!17680 
UCM17690 
UCM17700 
UCM17710 
UC""I17720 
UC..,17730 
UCM17740 
UCM17750 
UCM17760 
UCM17770 
UCM17780 
UCM17790 
UC"I17800 
UCI117810 
UCH17820 
UCl'117830 
UC!117840 
UC"'17850 
UC/l"17860 
UCf'417870 
UCI'II17880 
UCI'1I17890 
UCi117900 
UC1417910 
UC'117920 
UCM17930 
UCMI79q.O 
UC"17950 
UCM17960 
UCM17970 
UCM17980 
UCM17990 
UC~18000 

UCl"118010 
UC • .,18020 
UCM18030 
UCM18040 
UCM18050 
UCM18060 
UCr'118070 
UCM18080 
UCf118090 
UCM18100 
UCM18110 
UCM18120 
UCM18130 
UCM181'tQ 
UCM18150 
UCM18160 
UCM18170 
UCM18180 
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UCM18190 

) 
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TEST 4 

0000 lA4C 
1A4C 't840 1881\ 
1A50 485;) 188C 

lA54 4050 1ECO 
lA5S C800 lA78 
lA5C 4000 1892 
lA60 4000 1894 

1A64 DE4C 1E83 
lA68 DE5J 1EAE 
1A6C I.tlFO 1E5E 

1A70 41FO ID3C 
lA74 4300 OE28 

lA78 't8UO 1690 
lA7C £1.500 l88C 
lA80 4330 lA74 
1AS4 41FO 1050 
lAB8 4300 1A74 

) 

Ib21 
1822 
1.h23 
1824 
1d25 
1826 
1827 
1828 
1629 
1830 
1631 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
18ctO 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
18't9 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 

* ********************************************************* 
* 
* 
* 

T C:. S T '+ 

* PURPOSE OF TEST: 
* TEST 4 VERIFIES TH~T THE LINE FREQUE~CY CLOCK (LFC) IS CAPABLE OF 
* INTERRUPT IiJG. 

* * ASSUMPTIO~~S: 
* IT IS ASSUMED THAT THE PROCESSOR, MEMORY. AND TELETYPE TESTS HAVE 
* BEEN RuN PRIOR TO SELECTr~G THIS TEST. 

* * DESIG~ SPECIFICATIONS: 
* PIC INTERRUPTS ARE DISABLED AND LFC INTERRUPTS E~AALED. PE~DI~G 
* INTERRUPTS ARE CLEARED; PROCESSOR INTERRUPTS ARE ENABLED. 
* THE PROGRAM THEN DELAYS 12 TO 15 ~ILLISECONDS ~AITTNG FOR AN 
• INTER~uPT. ~HE~ THE LFC INTERRUPTS, THE DEVICE ADDRESS IS CHECKED. 
* IF THE LFC ADDRESS WAS RETUR~£U. THE TEST TERMINATES. IF T~E LFC DOFS 
* NOT INTERRUPT. OR IF THE WRONG ADDRESS IS RETURNED. AN ERROR MESSAGF 
* IS PRINTED. 

* * HOw TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVAOR OPTIONS. SELECT 
* T~E TEST. AND ENTER 'RUN'. NO MANUAL INTERVENTION IS REQUIRED. 

* * OPTIONS: 
* LOOP, CONTIN. OEVAOR. INTLEV. TIMVAL 

* * ERRORS: 
* 06.07 

* 
* TESTct 

* 

* 

* 
T4END 

* T4!rliT 

EQU 
LH 
LH 

5TH 
LHI 
STH 
5TH 

OC 
OC 
SAL 

SAL 
B 

lH 
CLH 
BE 
SAL 
B 

* PIC.PREe 
LFC.LINE 

lFC.EXPOEV 
RO,TI+INT INTERRUPT VECTOR 
RQ,HOLRO 
RO.HDLRl 

PIC,QlSASLE 
LFC ,Ei~ABLE 
LINK,DELAY SHOULD INTERRUPT ILFCl 

R15.TT06 ERROR 06- NO INTPT BY LFC 
TSTEND 

RO,HHDEV 
ROtlINE DID LFC INTERRUPT? 
T4END 
R1S,TT07 ERROR 07 - LFC INTERRUPT W/pIc ADDR. 
TitEND 

) 
r' 

UCM18210 
UCM18220 
UC:U8230 
UCI118240 
UCM18250 
UCI'418260 
UC~18270 
UCM18280 
UCM18290 
UCM18300 
UCM18310 
UCM18320 
UCM18330 
UCM1831+0 
UCM18350 
UCK18360 
UCM18370 
UCM18380 
UCM18390 
UCI'<t18400 
UC,..18q.10 
UC:'118't20 
lIC~18q.30 
UCM18q.q.O 
UC1II18't50 
UCM18't60 
UCM18't70 
uCluaq.ao 
UC,.18lt9Q 
UCH18S00 
UCM18510 
UCH18520 
UCfo118530 
UCM18540 
UCM18550 
UC~18560 

UCM18570 
UCM18580 
UCM1859Q 
UCM18600 
UCM18610 
UCM18620 
UCM18630 
UCM186'tO 
UCM18650 
UCM18660 
UC:-118670 
UCM18680 
UCM18690 
UCi"l18700 
UCM18710 
UCr-418720 
UCM18730 
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TEST 5 

lA8C 
lA90 

lA94 
lA98 
lA9C 

1AAO 
lAA4 
1AA8 
lAAC 
lABO 
lAB4 
lAB8 
1ABC 
lABE 
lAC2 
lAC6 

i1. 

0000 lASC 

4840 188A 
4850 1B8C 

CBOO lAOO 
4000 1892 
!toaD 1B94 

OE40 1E63 
DES\) lE83 
0840 lEaE 
OELf.O 1£81 
DB40 lE811 
DE!f.O 1E81 
Lf.1FO lESE 
9940 
4000 1ECA 
C500 OFFF 
2333 

Ib76 
1B11 
1678 
1879 
1BBO 
lEal 
1882 
16d3 
1884 
1885 
1886 
1881 
loBB 
1889 
1890 
1891 
1892 
1893 
1894 
1695 
1896 
1891 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
19\)8 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
192~ 

1925 
1926 
1927 
1928 

* ********************************************************* 
* 
* 
* 

T EST 5 

* PuRPOSE OF TEST: 
* TEST 5 VERIFIES THAT SELECTION OF ZERO R~SOLUTION FOLLO~EO BY A 
* COMMAND 'START' WILL SToP THE PRECISION INTERV~L CLOCK (PIC). 

* * ASSUMPTIONS: 
* IT IS ASSUMED THAT THE PROCESSOR, ~EMORY. AND TELETYPE TESTS HAVE 
* 8EEN RuN PFlIOR TO SELECTING THIS TEST. 

* * DESIG~ SPECIFICATIONS: 
* CLOCK INTERRUPTS ARE DISABLED. A ONE-MILLISECOND RESOLUTION AND 
* AN INTERVAL OF 4096 (MILLISECON8S) IS SELECTED. A COMMA~D 'START' 
* IS THEr. ISSUED. WHILE THE PIC IS Rur.tHNG. A ZERO RESOLuTION IS 
* SELECT~O, A~Q A SECOND COHHA~C 'START' IS ISSuEO. THE Pf\OGRAM JELAYS 
* 12 TO 15 MILLISECONDS. AND THE PIC CURRENT I~TERVAL COU~T (CIC} 
* IS READ. THE COUNT ShOULD f~OT HAVE BEEN DECREMENTED. 

* 
* * HO~ TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FJ~ THE TI~VAL ANO OEVADR OPTIONS. SELECT 
* THE TEST, AND ENTER 'RUN', NO MANUAL INTERVE~TION IS REQUIRED. 

* * OPTIONS: 
* LOOP, CONTIN. DEVAOR. INTLEV, TIMVAL 

* * ERRORS: 
* Ol,OC 

* 
* TESTS 

* 

* 

* 

* 

EQU * 
LH PIC,PREC 
LI1 LFC.LINE 

LHI 
STH 
STh 

DC 
OC 
~:H 

OC 
WH 
CC 
SAL 
RHR 
5TH 
CLHI 
BES 

RO,T5INT 
RO,HDLRO 
RO,HDLRl 

PIC.OISABLE 
LFC.DISABLE 
PIC,RIC8FFF 
PIC.STDSM 
PIC.RICOFFF 
PIC.STOSH 
LINK.DELAY 
PIe,RO 
RO ,CURCOUIH 
RO,X'OFFF' 
T5END 

) 

INTPT VECTOR 

DISABLE INTERRUPT~. 

1 ~SEC RES., 4095 (MSEC) INTE~VAL 

START CLOCK, DISARM INTPTS. 
o RES. ~095 INTERVAL. 
SHOULD STOP PRECISION CLOCK. 

READ PIC CURRENT INTERVAL COUNT 

DID CLOCK STOP ? 
YES. 

UCM18760 
UCMIB770 
UCM18780 
UCPU8790 
UCM18800 
UCfJ.18810 
UCM18B20 
UCM18830 
UCrU8840 
UC~18850 
UCM18860 
UCM18870 
UCi-U8B80 
UCH18890 
UCP118900 
UC~18910 
UC",18920 
UCM18930 
UCM189&f.O 
UCP118950 
UCM18960 
UCH18970 
UCM1&980 
UC!118990 
UCM19000 
UCM19010 
UC,.19020 
UCH19030 
UCM19040 
UCM19050 
UCM19060 
UCfU9070 
UCM19080 
UCft119090 
UCfU9100 
UCM191l0 
UCP119120 
UCM19130 
UCM191'+O 
UCM19150 
UCM19160 
UCM19170 
UCM19180 
UCM19190 
UCM19200 
UCH19210 
UCM19220 
UCM19230 
UCM19240 
UCM19250 
UCfWi19260 
UCM19270 
UCM1.9280 
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-, TEST 5 

lAce 4lFO lDEE 1929 BAL R15tTTOC 

) 
lAce 4300 OE28 1930 TSENO B TSTEND 

1931 * 1932 * 0000 lADO 1933 T5H-iT E.QU * lADO 41FO 1C52 19~4 SAL Rl5.TT01 
1A04 4300 lACC 1935 B T5END 

1936 * 

} 

) 

) 

) 

) 

) 

, 
} 

(" 
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ERROR OC - PIC NOT STOPPED 

NO INTERRuPTS EXPECTED 
ERROR 01 - INTPT WHILE DISABLED/DSMQ 

UCP119290 
UCM19300 
UCM19310 
UCM19320 
UCM19330 
UCM193'+O 
UCM19350 
UCM19360 

(" 
) 

') 

) 

) 

) 

) 

) 

) 
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lA08 
lADe 
lAEO 
lAE4 
1AE8 
lAEC 

lAFO 
1AF4 

lAF8 
1AFC 
IBOO 
1.604 
IB06 

) 

0000 1AD& 

4840 188A 
4850 18se 
C800 183/. 
1+000 1892 
C600 1862 
'+000 1894 

OE50 lEAF 
OE40 1EB3 

4800 1E84 
4000 lECC 
0840 lEBI+ 
9043 
0230 lECE 

l'Ba 
1939 
19,+C 
1941 
1942 
1943 
19'+4 
1945 
19'+6 
1947 
1948 
1949 
1950 
1951 
1952 
19!i3 
195Lj. 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
198i.t 
1985 
1986 
1987 
1988 
1989 
1990 

* ********************************************************* 
* 
* 
* 

T EST £, 

* PURPOSE OF TEST: 
* T[5T ~ USES THE PRECISION I~TER~4L CLOCK TO MEASURE THE TI~E TAKEN 
* FOR 50 LI~E FREQUE~CY CLOCK INTER~UPTS (50 HALF-CYCLES ON THE LINE). 

* * AS~UMPTIONS: 
* IT IS ASSUMED THAT THE PROCESSOR~ ~EMO~Y. AND TELETYPE TESTS HAVE 
* BEEN RGN PRIOR TO SELECTING THIS TEST. 

* * DESIGN SPECIFICATIONS: 
* LFC INTERRUPTS ARE E~A8LED AND PIC INTERRUPTS JISARLED. A RESOLUTION 
* OF 100 MICROSECONDS AND AN I~TERVAL OF 4096 (409 MILLISFCONOS) 
* A~E SELECTED. PROCESSO~ I~T[RRuPTS ARE ENABLED, A~n THE PROGRA~ 
* DELAYS 12 TO 15 MILLISECO!~OS. ~HE~ TrlE LFC INTERRUPTS. PIC I1TERRUPTS 
* ARE ENABLEJ, AND A COMMAhD 'START' IS ISSUED. AN LFC INTE~~UPT 

* COUNTER IS INITIALIZED. ANn 50 lFC INTFRRUPTS ARE COUNTED. WHE~ THF 
* LAST LFC INTERRUPT IS RECEIVED. THE PIC CURRENT INTERVAL COUNT (CICI 
* IS READ. THE VALJE READ IS TESTEQ, TO VERIFY THAT THE PIC IS NOT 
* RUNNING TOO FAST OR TOO SLOWLY. AN ACCURACY OF 1~ IS ALLOWED. 
* FOR CRITICAL TESTING, TEST EQuIP~E~T SUCH AS AN ACCURATELY CALI8RATFO 
* OSCILLOSCOPE IS REQUIRED. 

* * HOW TO RUN THE TEST: 
* ENTER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIO~S. SELECT 
* THE TEST. AND ENTER 'RUN'. ~O MANUAL INTERVENTION IS RE~UIRED. 

* * OPTIONS: 
* LOOP. CONTIN. DEVADR. INTLEV, TIMVAL, HZ 

* * ERRORS: 
* 01.03.06,09.0A 

* 
* TEST6 

* 

* 

* 

TST6.1 

EQU 

LH 
LH 
LHI 
STH 
LHI 
STH 

DC 
OC 

LH 
STH 
WH 
SSR 
ST8 

* 
PIC.PREC 
LFC,LINE 
RO.PRECINT 
RO.HDLRO 
RO. LI.IJEINT 
RO.HDLRl 

LFC.OISARM 
PIC,DISABLE 

RO.RICOFFF 
RO.PATSAV 
PIC.RICOFFF 
PIC.R3 
R3.TEMPSTA 

PIC INTPT HOLR. 

LFC INTPT HOL~. 

'STOP' LFC. 

TO STOP CLOCK. 

.I) 

UC"'I19380 
UCi'U9390 
UCM191+00 
UCM19410 
UCM19lf.20 
UCM19430 
UCM194'+0 
UCM19450 
UCM19lf.60 
UCM191+70 
UCM19480 
UCi119490 
UC,.19500 
UCP119510 
UCM19520 
UCM19530 
UCM195'lO 
UCM19550 
UCM195E.O 
UC~19570 
UCM19580 
UCt-119590 
UCH19600 
UCH19610 
UCllt19620 
UCMl43630 
UCHl436q.O 
UCM19650 
UCM19660 
UC'U9670 
UCM19680 
UCM19690 
UCM19700 
UC.U9710 
UCM19720 
UCM19730 
UCM19740 
UCM19750 
UCM19760 
UCi-119770 
UCM19780 
UCM19790 
UCM19800 
UCM19810 
UCN19820 
UCM19830 
UCM19840 
UCM19850 
UCM19860 
UCM19870 
UCM19880 
UCM19890 
UCM19900 
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TEST 6, 

1BOA 0[40 1E81 1991 OC PIC,STDSH START. DISARM (STOP). UCM19910 
IBOE C~30 0008 1992 NHI R3,X'OS' OVERFLOW? UCM19920 1 
1812 2039 1993 SNZS TST6.1 YES. UCM19930 

1994 *CLOCK NOw STOPPED. UCM19940 
1B14 0840 lEBA 1995 WH PIC.RIC4FFF RES 100 USEC. 409~ (409 MSEC) INT. UCM19950 ) 

i996 * UCM199&O 
IB18 2400 1997 LIS RO.O UCM19970 
181A 4000 1EC4 1998 STH RO,FLAG 0 = PIC NOT STARTED UCM199S0 

) IBIE 4000 1EC6 1999 STH RO.PICINT 0 = PIC HAS NOT YET INTERRUPTED UCM19990 } 
1822 4000 1EC2 2CQO STH RQ,FSTINT a = 'START' INTPT NOT YET RECEIVED. UC"20000 
1826 4000 1EC8 2001 5TH RO.INTCNT LFC INTERRUPT COUNT UCM20010 ) 

) 182A OE50 1EAE 2002 ac LFC,ENABLE 'START' LFC UCM20020 
162E 41FC lE5E 2003 TST6.2 BAL LINK,DELAY WAIT FOR INTERRUPT. UCM20030 

2004 * UCM20040 
) 1632 41FO l03C 2005 SAL R15,TT06 ERROR 06 - LFC INTPT TIMEOUT. UCM200S0 l 

1636 4300 OE28 2006 T6ENO B TSTEND UCM20060 
2007 * UCM20070 

0000 183A 2008 P~ECINT EQU * PRECISION CLOCK INTERRUPTED. UCM20080 
2009 * (ON MODEL 7/32. SOFTWARE OVERHEAD < 75 USEC (ETPE+~TART/READ DELAY)) UC~20090 

IB3A ~B40 18BA 2010 LH PIC,PREC UCA20100 
) IB3E ~800 1EC4 2011 LH RO.FLAG PIc INTERRUPTED. WAS IT RUNNING? UCM20110 ) 

1842 2155 2012 BNZS PREC.! YES. UCM20120 
1844 41FO lC52 2013 SAL R15,TT01 ERROR 01 - INTPT WHILE DISAB/DSMO. UCH20130 .) 

) 1848 4300 1836 2014 B T6END UCM20140 
2015 * UCM20150 

IB4C 4810 1EC2 2016 PREC.1 LH R1.FSTINT 'START' INTPT REC~IVEO YET? UCM20160 ) 
) 1B50 2135 2017 BNZS PREC.2 YES. UCM20170' 

1852 40~O lEC2 2018 STH PIC,FSTINT NO. THIS IS IT. UC~20180 
1B56 4300 1S2E 2019 8 TST6.2 "T~ROW IT AWAY" UCM20190 
IB5A 4040 lEC6 2020 PREC.2 STH PIC,PICINT PIC RUNNING. GOT INTVL INTPT; UCM~0200 
l85E 4300 182E 2021 8 TST6.2 SO _AIT FOR NEXT LFC INTPT. UCH2Q210 

2022 * UCM20220 
2023 * UCM20230 
2C24 • UCM2Q240 

0000 1862 2025 LHJEIrn EQU * LFc LJTERRUPT RECFIVED. UCM20250 ) 
1862 4640 lBBA 2026 LH PIC.PREC UCH20260 
1866 09~O lECA 2027 RH PIC,CURCOUNT READ CIC UCH20270 
IB6A 4800 1EC4 2028 LH RO.FLAG PIC RUNNING? UCM2028Q 
IB6E 2135 2029 BNZS LINE.l IF SO. COUNT LFC INTPTS. UCM20290 
1870 0[40 lEBO 2030 DC PIC,STEN START PIC - WILL NOT USE 1ST INTPT. UCM20300 
137~ Q04Q lEC4 2031 STH PIC,FLAG PIC NO~ RUNNI~G. UC~20310 ) 

2032 * UCM20320 
1376 4600 1EC8 2033 LI~E.l LH RO.INTCNT COUNT LFC INTPTS UC~20330 
l87C 2601 2034 AIS RO.l UCM203QO 
lS7E 4000 lEce 2035 STH RO.INTCNT UCH203S0) 
1B82 C500 0033 2036 CLHI RO.51 INTERRUPT QUOTA MET? UCM20360 
1886 420J 182£ 2037 BL TST6.2 wAIT FO~ ~ORE. UC~20370 

2038 * UCM20380 
l8BA 4810 1EC2 2039 LH R1.FSTINT DID ~E GET 'START' INTPT FRO~ PIC? UCM20390 
IBaE 2135 2040 BNZS LINE.2 YES. UCM20~OO 
1B90 41FO lCC6 2041 SAL R15,TT03 ERROR 03 - PIC 010 NOT I~TERRUPT. UC .. 20410 ) 
1B94 4300 1836 20~2 B T6ENO UCM20420 

._ 2043 * UC"20430 J 

) 
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( 
TEST 6 

( 

1898 4810 lEC6 2044 lI:"E.2 lH Rl t PICHoT GOT PIC INTERVAL INTPT. YET? UCM20440 

<" 
1B9C 2135 2(;45 R:'JlS lINE.3 YES. UCM20450 

( IB9E 'f1FO 10BL 2L,+6 8.\L R15.TT09 ERROR 09 - PIC INTPT LATE. UCM20460 
1BA2 4300 1836 2C~7 S T6ENO UC,..20470 

2048 .. UCt120480 
1BA6 C500 003&t 204-9 lItJE.3 Cli-11 RO,52 UCM20490 
lBAA 4280 l82E 2050 Bl TST6.2 WAIT FOR #52 UCM20500 

( 2£151 .. UCM20510 
( lSAE 4800 lECC 2052 LH Ra,PATSAV START COUNT LESS UC,.,20520 

IdB2 4800 lECA 2053 SH RO,CURCOU~H DECREMENTED COUNT = DECREMENT UCM20530 

( 
18B6 4810 1700 2054 LH Rl.HZ+6 UCM20540 
ISBA C510 D06e, 2055 CLHI Rl.X'60' 60 CYCLE LINE ? UCM20550 ( 

1i:3BE 2338 2&56 BES lINE.1f UCI'I20560 
2057 * UC,.,20570 
2058 *50 CYCLE LINE UC,..20580 

18CO C500 041F 2059 ClHI RO,5151c'S.X'OFFF' 50-HZ COU~T + 1~ UO'20590 
18C4- 2386 2u€.0 a~JlS LINE.5 COUiH HIGH UCM20600 
lBC6 C500 03B9 20€.1 CLrlI KO.5049&X'OFFF' 50-HZ COUNT - 191; UCM20€.10 
1BCA 2188 206;> BLS LH~E ~ 5 COUNT LO~. UCM20£20 

( 
lSCC 2309 20€.3 BS lHJE.6 UCf420630 

20t.4 .. UCM20640 
20605 * 60 CYCLE LII'4E UCH20650 

1BCE C500 00C2 2066 lL~E.4 ClHI RO.4290.&X'OFFF' 60-HZ COUNT + 1~ UC,.20660 
( 1B02 238 ... 2067 BNlS LINE.5 COUNT HIGH. UCI120670 

1B04 C500 006E 20€.B CLHI RO.~206'&X'OFFF· bO-HZ COUNT - 1~ UCI120680 

( 
1808 2363 2069 BNLS LINE.6 COUi'>JT NOT LOW. UCM206~O 

( 2070 * UC,",20700 
18DA ~lFO 1DA2 2071 LINE.5 SAL R1S.TTOA ERROR OA - COUNT NOT IN RANGE. UCM20710 

2072 * UC,.20720 
( lBDE .. 300 1836 2073 LINE.6 B TGEND UCI120730 ( 

2074 * UCM20740 
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1BE2 
IBEb 
1BEA 

18EE 
1BF2 

l8F6 
18FA 
1aFE 
le02 
lCu€:. 
1COA 
1eOE 
1e12 
1e16 
1C1A 

0000 18E2 

C800 1C26 
4000 1892 
4000 1894 

481+0 158A 
4850 l88e 

0[50 lEAF 
DELtO lEAC 
08 .... 0 lEAC 
GEltJ 1E31 
D84J lEse 
4800 1EBE. 
4000 lEee 
0£40 lEBO 
0840 1EBE 
'+lFO lESE 

2076 
2077 
2078 
2079 
2080 
2081 
2082 
2083 
208~ 

20B5 
2086 
2087 
2088 
2089 
2090 
2091 
2092 
2C93 
209Lt 
2095 
209€:. 
2097 
2096 
2099 
2100 
2101 
2102 
2103 
2104 
2105 
2106 
21i.l1 
2108 
2109 
2110 
2111 
2112 
2113 
211~ 

2115 
211€:. 
2117 
2116 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
212€:. 
2127 
2128 

* ********************************************************* 
* * T EST 7 

* * PURPOSE OF TEST: 
* fEST 7 VEHIFIES THAT DATA MAY BE WRITTEN TO THE PIC RESOLlJTION AND 
* INITIAL COUNT (RIC) REGISTER DURING A CLOCK PERIOD (WHILE THE CLOCK 
* IS RUNNING). 

* * ASSUMPTIONS: 
* IT IS ASSUMED THAT THE PROCESSOR. MEMORY. AND TELETYPE TESTS HAVE 
* SEEN RuN PRIOR TO SELECTI~G THIS TEST. 

* * DESIGN SPECIFICATIONS: 
* CLOCK INTERRUPTs ARE DISABLED AND THE PIC IS STOPPED. A ONE-MILLl 
* SECOND RESOLUTION AND ONE-~ILLISECOND INTERVAL ARE SELECTED. PIC 
• I~TERRUPTS ARE ENABLED. AND A CO~MAND 'START' IS ISSUED. AN I~TERVAL 
* OF ,o96 (MILLISECONDS) IS SELECTED. AND PROCESSOR INTERRUPTS ARE 
* E!~A8LED. THE PROGRAM OELAYS 12 TO 15 MILLISECONDS. WHEN THE PIc 
* INTERRUPTS. THE CURRENT INTERVAL COUNT (CIC) IS READ AND THE CuRRENT 
* COu~T COMPARED TO THE VALUE PREVIOUSLY WRITTEN TO vERIFY THAT THE 
* WRITE 'WORKED' DURING THE CLOCK INTERVAL. 

*' * Hew TO RUN THE TEST: 
* E~TER APPROPRIATE VALUES FOR THE TIMVAL AND DEVADR OPTIONS. SELECT 
*' THE TEST. AND ENTER 'RUN'. ~O MANUAL INTERVENTION IS REQUIRED. 
* * OPTIONS: 
* LOOP. CONTHJ. OEVAOR. If\;TLEv, TIMIIAL 

* * ERRO~S: 
* 01.03.08 

* 
* TEST7 EdU * 
* LriI RO.T7I~T I~TERRUPT VECTORS 

STrl RO.HDLRO 
STH RO,HDLRl 

* Lh PIC.PREC 
Lrl LFC,LINE 

* OC LFC.OISARM 
OC PIC.ZERO SET BYTE POINTER 
WH PIC,ZERO 
DC PIC .STJsr"1 STep PIC. 
l'IH PIC.RIC6001 RES 1 MSEC. I~TERvAL 1 (~SEC) 
LH Ro.RIcaFFF 
STH RO.PATSA'oI 
OC PIC.STEN START PIC 
WH PIC.RIC8FFF RES 1 ~SEC. I~TERvAL 4C95 (MSEC) 
SAL L I1'4K. DELAY 

UCM20760 
UCM20770 
UCM20780 
UCM20790 
ueM20800 
UCfoi20810 
UCM20820 
UCM20830 
UCM208'+O 
Ue,"120850 
UCM20860 
UCM20870 
UCH20880 
UCM20890 
UCM20900 
UCt120910 
UCH20920 
UCH20930 
UCH209,+O 
UCf120950 
UCM20960 
UCM20970 
UCM20980 
UCM20990 
UCI"121000 
ueH21010 
UCM21020 
UCi'l21030 
UCt"\210'+O 
UCM210S0 
UCH21060 
UCM21070 
UCi-121080 
UCM21090 
UCH21100 
UC;"l21110 
ucr;21120 
Ue,..21130 
UCM21140 
UCM211S0 
UCl"i21160 
UCM21170 
UCM21180 
UC;~21190 

ueM21200 
ue~2l210 

uC~21220 
UC:-121230 
UCM212'+O 
UCH212S0 
UCi12l260 
UCM21270 
UC-.21280 

(" 
) 

') 

) 

) 

) 

) 

l 

) 

) 

) 

) 

) 

) 

) 
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TEST 7 

212.9 * UC?12129D 
lClE 'f1FO 1CC6 2130 SAL RI5,TT03 ERROR 03 - NO PIC I~TERR~PT UC:121300 
lC22 '+300 0t::22 2131 T7t::.·;C [) T.5 TEiJU UC'''i21310 

2132 * UC,.,21320 
( 

1C26 48'4-0 lSBA 2133 T7H:T LH PIC,PREC UCM21330 
lC2A D9~O lECA 2134 RI1 PIC, CURCQUr. T GET COUNT FROM PIC CIC. UCM21340 
lC2E 'tSOO 16ge 2135 LH RO,INTCEII UC~213S0 
lC32 4500 lSBA 2136 CLH R0.PREC UCM21360 
lC36 2335 2137 BES T7IiH.l UCM21370 
lC38 41F0 lC52 2138 SAL R15.TTOl E~ROR 01 - LFC INTPT WHEN DISARMED. UCM21380 
lC3C .. 3;)0 1C22 2139 B T 7EI~iJ UCH21390 

2140 * UCM21lf.OO 
1C40 C800 OFFF 2141 T711\T.1 LHI RO,X'OFFF' COU~T ~RITTEN TO PIC. UC~21lf.l0 
lClf.4 4500 lECA 2142 CLH f\O,CURC0l,1NT UC:'121 If. 2 0 
lClf-8 2333 2143 BES T7INT .2 UCi121430 
lC4A .. 1FO 10B6 2144 SAL R15.TT08 ERROR DB - CIe ~OT READ PROPERLY UC1'12l440 

2145 * UC,I121lf.SO 
1C4E 4300 1e22 2146 T1INT.2 B T1E~D UCM21lf.6Q 

2147 * UCM21470 

( 

( 

( ( 
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ERROR HANDLERS 
) 

2149 * ******************************************************************* UCPII21,+90 
2150 * UCH21500 

') 2151 * ERROR HANDLERS. UCM21510 
2152 * UCM21520 

0000 1C52 2156 TT01 EQu * INTPT wHEN DISABLED/DISARMED UCM21530 
) 1C52 40FO lEse 2154 STh R15.LINKSA\I UCM21540 

1C56 (800 3031 2155 LHI RO,C'Ol' UCM21550 
1C5A 4000 16FE 215b STH RO.ERRNO UCM21560 

) ) 1C5E 'HEO OFDO 2157 SAL R14,ERR1 'ERROR TT01' UCM21570 
1C62 2403 2158 LIS RO.3 UCM21580 

) 
1C64 4810 1690 2159 Ui R1,INTDEV UCM21590 ) 1C68 C820 1720 21bO LHI R2.AseIDEV UCM21600 
1C6C 41FO 1130 2161 8AL LINK.HEXASC UCM21610 
1C70 2402 2162 LIS RO.2 UCM21620 

) 1C72 4810 1692 21€.3 LH R1.INTSTA UCM21630 
1C76 C820 1728 2164 LHI R2.ASCISTA UCM21640 
lC7A 41FO 1130 2165 8AL LINK,HEXASC UCf'l21650 
lC7E C850 171C 2166 LHI R5.oE\lMSG UCM21660 
1C52 41FO 119G 2167 SAL LINK,PRINT 'OEV 000 STA sse UCM21670 
lC86 4300 1E4(; 2168 8 TSTENDX UCM21f580 

) 2169 * UCH21690 
0000 lC8A 2170 TT02 EQl.I * PIc DID NOT DECREMENT WHEN STARTED. UCM21700 

') 
lCBA 4GFO lEse 2171 STH R15,LINKSAV UCM21710 

) lC8E C800 3032 2172 LHI RO.C'02' UCM21720 
1C92 1+000 16FE 2173 STH RO,ERRNO UCP121730 
1C96 '+lEa OFOD 2174 BAL R14,ERRl 'ERROR TT02' UCM217 .. 0 

.l 1C9A 2404 2175 LIS RO.4 UCM21750 
lC9C 4810 lEC( 2176 LH Rl.PATSAV UCM21760 
lCAD C,+10 OFFF 2J.77 ~~HI Rl,X'OFFF' UCfol21770 
leA4 (b20 1840 2178 LHI R2,INTASC UCM21780 
lCA8 '41FJ 113C 2179 BAL LINK,HEXASC UCM21790 
lCAC 240,+ 2180 LIS RO.tt UCM21800 
lCAE 481J lECA 2181 LH Rl.CURCOLJNT UCM218l0 
1C32 C820 1852 2182 LHI R2,PRESASC UCM21820 
lC36 41FO 1l3C 2183 SAL LINK,HEXASC UCM21830 

) lCBA (850 1834 2184 LHI R5,COUNTMSG UCM21840 
1caE 4lFO 1190 2185 SAL LIt'~K.PRIfH 'INIT COUNT XXXX PRES COUNT TYYY' UCM21850 
lCC2 4300 1E,+(, 2106 6 TSTEiWX UC~21860 

2187 * UCM2187C 
0000 1CC6 2188 TT03 EQu * PIC DID NOT INTE~RUPT UCM21880 

1CC6 '+uF'J lEse 2189 STM R15.LIr~KSAV UCt'\21890 
) lCCA C~()O ~O33 2190 LriI RO,C'03' UCM21900 

lCCE 40')0 16FE 2191 STH RO, ERR~.O UCM21910 
1C02 '+lEO OFDO 2192 BAL iU4,ERR1 'ERROR TT03' UCi0421920 

) lC06 4810 lEce 2193 LH R1.PATSAV UCM21930 
lcnA ~ulC 219:+ SRLS Rl,l2 UCM21940 
1CJC 2401 2195 LIS RO,1 UCM21950 

) lcaE C820 1863 2196 lHI R2,ASC8IT+l UCM2l960 
1CE2 41FO 1130 2197 BAL LIIIIK,HEXASC UCM21970 
lCE6 C850 18SA 2138 LHI R5.8IHtSG UCM21980 ) 1CEA 41FO 1190 2199 BAL LINK,PRINT 'BITS SET X' UCM21990 
lCEE 4300 1EqO 2200 6 TSTENOX UCM22000 

2201 * UCH22010 ) 

) 
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ERROR HA~.DLERS 

GQGu lCF2 2202 TT04- EQU • PIC I~TERRUPTEO WITH LFC ADDRESS UCP122020 
lCF2 4GFI) lE5e 2203 STrl R15,lINKSAV UCM22030 
lCF6 C800 3iJ3 .. 220/J. leiI RO.C'04' UCM22040 
lCFA 1+000 16FE 2205 STH RO,ERRNO UCM220S0 

( lCFE 1+1EO OFDa 2206 SAL R1q.ERRl 'ERROR TTO'+' UCM22060 
1002 '+800 1630 2207 TTO<+.l lH RO,INTiJEV UC~22070 
ID06 400J 16'30 2208 STh kQ,ERROEV UCM220S0 

( 
lOOA 41EO OFOA 2209 SAL Rlr.;.,EKRDl 'uEV DJO' UCM22090 
10JE 1+810 1ECL 2210 LH Rl,EXPDEv UCM22100 
1012 21+J3 2211 LIS Ri),3 UCM22110 
1014- C820 l80A 2212 lrlI R2 ./~SCEXP U0122120 
1018 1+1FC 1130 2213 SAL R15,HEXASC UCM22130 
ID1e C850 18b6 2214 lHI R5,ASCMSG UCM22140 
1020 41FO 1190 2215 SAL R15.PRINT 'EXP OD~)I UCM22150 
1024 '+500 lE40 2216 8 TSTEr..JDX UCM22160 

2217 * UCM22170 
0000 102B 2218 TT05 EwU * P Ie OVERFLOW STA LJS B IT riOT SET UCM2218J 

1028 ~liFO 1E5C 2219 STH R1S.LINKSAV UCH22190 
lO2C C800 3035 2220 LHI RO.C'05' UC~222CO 

I 

1030 '+000 16Ft:.. 2221 STrl RO.ERRNO UCI122210 
103'+ '+lEO OFOO 2222 SAL Rl'+,ERRl 'ERROR TTOS' UCM22220 
1038 '+300 lE26 2223 B TTOE.1 'STA SSt UCI122230 

2224- * UCM2224Q 
( 0000 103C 2225 TT06 EQU * lFC INTER~UPT TIMFOUT UCM222S0 

ID3C '+OFO lESC 2~26 STH R1S,LINKSAV UCH22260 
10'+0 CBOO 3036 2227 LHI RO.C'Ob' UCH2227Q 

( lOll-if. '+000 16FE 2228 STH RO.ERRNO UC~22280 
10'+S 41EO OFOO 2229 SAL R14.ERRl 'ERROR TT06' UCM22290 
lO4C 4300 1£'+0 2230 S TSTENDX UCr122300 

( 2231 * UCM22310 ( 
0000 1u50 2232 TT07 EQU * LFC INTERRUPTED WITH PIC ADDRESS UCM22320 

1050 40FO lEse 2233 STH R15.LINKSAV UCM22330 
l 105'+ C&uO 3037 2234 LrlI RO,C'07' UCf1223'+O 

1058 4000 16FE 2235 STH RO.ERRNO UCM22350 
lose 1+1EO OFOO 22.36 8Al Rl'+,EKRl 'ERROR TT07' UCM22360 

( 1060 '+300 1002 2237 S TT04.1 'OEV DOD EXP DOD' UCM22370 
2238 * UCM22380 

0000 1064 2239 TTOB EQU * PIc DID NOT DECREMENT (TIMEOUT) UCM2239Q , 
1064 40FO lESC 22'+0 STH R15.LINKSAv UCf122400 { 
1008 C800 3032 22'+1 LHI RO.C'02' UCM22'+lO 
106C '+000 10FE 2242 STH RO.ERRNO UCi"l22'+20 

( 1070 41EO OFOO 2243 SAL tU~,ERRl 'ERROR TT08' UC[J;22430 ( 

1074 2'+0'+ 224'+ TT08.1 LIS RO,,+ UCM22'+'+O 
1076 '1-810 lECA 2245 LH R1.CURCOUiH UCM22450 
lD7A C820 1852 2246 LHI R2.PRESASC UCM22460 
ID7E 41FO 1130 221f.7 SAL LINK.HEXASC UCM22470 
1082 C850 1846 22&+8 lHI RS.CNTMSGI UC",22480 

( <- 1086 41FO 1190 2249 SAL LINK,PRINT 'PRES COUNT XXXX· UCr"122'+90 
lOeA '+300 1[40 2250 B TSTENDX UCM22500 

2251 * UCM22510 
\ 0000 lO8E 2252 TT09 EQU * NO PIC INTPT BEFORE LFC INTPT #51. UCM22520 

lOsE 40FO 1E5C 2253 STH iU5,LINKSAV UCM22S30 
1092 CtluO 3039 2.2:54 LHI RO,C'09' UCM225lj.O 

t -, ) ) 
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ERROR rlANDLERS 
) 

10'36 4000 16FE 2255 STH RO.ERRNO UCM22550 
109A 41EO OFDO 2256 BAL R14,ERR1 'ERROR TT09' UCM22560 l ) 1D9E 4300 1074 2257 8 TT08.1 'PRES COUNT XXXX' UCM22570 

2258 * UCM22580 
GOOD 10A2 2259 TTOA EQu * PIC CIC OUT OF LIMITS AT LFC UC:-122590 ) 1DA2 LtGFO lE5e 2260 STH R15,LINKSAV INTERRUPT ~52 UCM22600 

1046 CbOO 30'+1 2261 LHI RO,C'OA' UCM22610 
10AA 4000 l6FE 2262 STh RO.ERRNO UCI"\22620 

.~ 10AE 41EO OFDO 2263 BAL R14,ERR1 'ERROR TTOA' UCM22630 
1082 ... 3:10 1074- 2264 B TT08.1 'PRES COUNT XXXX' UCM22640 

) 
2265 * UCH22650 ) 0000 loBb 2266 TTOB EQU * PIC LOADED BUT NOT READ OK UCM22660 

10B6 4-0FO lE5C 2267 STH R15.LINKSAV UCP122670 
108A caoo 3042 2268 LHI RO.C'OB' UCM22680 

) ) 108E 4GJQ 16FE 22b9 STH RQ,ERRNO UCM22690 
10C2 41EO OFOO 2270 GAL R14.ERRl tERROR TTOS' UCM22700 
IDC6 4810 lECC 2271 TTOo.l LH R1.PATSAV UCM22710 
lCCA 24J4 2272 LIS Rr),1t UC~22720 
10CC C820 1878 2273 LHI R2,LOADASC UCM22730 

) 
1000 41FO 1130 2274 SAL LINK,HEXASC UCM227 .. 0 

) 1004 4810 1ECA 2275 LH R1.CURCOUNT UCM22750 
1008 240lf. 2276 LIS RO.4 UCM22760 
10DA C820 1884 2277 LHI R2,RDASC UCM22770 

) ) lODE 41FO 1130 2278 SAL LINK,HEXASC UCfi22780 
10E2 C850 1870 2279 LHI R5.LOADMSG UC"'22790 
10E6 41FO 1190 2280 SAL LIf-JK,PRINT 'LOADED XXXX READ YYYY' UCM22800 

) IDEA 4300 1E40 2281 ~ TSTENDX UCM22810 
2282 * UCf1.2282 0 

0000 10EE 2283 TTOC EQU * PIC NOT STOPPED WITH ZERO WRITE/STRT UCM22830 
) IDEE 40FO 1E5C 228,+ STH R15.LINKSAV UCM22840 

IDF2 CbOO 3043 2285 LHI RO,C'OC' UCM22850 
1DF6 4000 16FE 2286 STH RO.ERRNO UCM22860 
IDFA 'tIEO OFOO 2287 BAL R,14.EKRl 'ERROR TTOC' UCM22870 
1DFE 4-300 1074 2288 B TTD8.1 'PRES COUNT XXXX' UC~22880 

2289 * UCM22890 
) 0000 1E02 2290 TTOi) EQU * PIC NOT LOADED OK DURING INTERVAL UC""22900 

1E02 40FO lEse 2291 STh R15.LINKSAV UC~22910 
lE06 C800 3041.j. 2292 LHI RO.C'OD' UCf!t22920 
lEOA 4000 16FE 2293 STH RO.ERRNO UCM22930 
lEOE 41EO OFOO 2291+ SAL R14.ERRl 'ERROR TTOO' UC~22940 

lE12 43JO 1DC6 2295 S TTOB.l 'LOADED XXXX READ YYYY' UCP'l22950 
2296 * UC"'122960 

OOClO 1E16 2297 TTOE EQU * PIC OVERFLOW aIT NOT RESET BY SSR UCM2297Q 
lE16 40FO lEse 2298 STH R15,LINKSAV UC,",22980 

) ) lElA C800 301.j.5 2299 LhI RO,C'OE' UC,",22990 
lElE 4000 16FE 2300 STH RO.ERRNO UCM23000 
lE22 41EG UFDO 2301 SA!... R14,E~R1 'ERROR lTO[' liCM23010 

) 1E26 '+610 lECE 2302 TlOE.1 lH R1.TEMPSTA )EVICE STATUS UC",,23020 
1E2A C820 1128 2303 lHI R2,ASCISTA UCM23030 
lE2E 2~J2 2304 LIS RO.2 UCM230q.0 

) 1E30 41FO 1130 2305 BAL LINK,HEXASC UC"23050 
1E34 C850 1124 2306 LriI RS,STAMSG UCM23060 
1(38 41Fll 1190 2307 SAL LINK.PRINT 'STA SSt UCM23070 
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ERROR H~~ .. DLE~S 

lE3C 4300 1£4li 23Lib [3 TSTENDX UCI'I23080 
2309 * UC'123090 

0000 1E<+0 2611J TSTE.i,,).. Eblu * UCf.q23100 
lE'+O Q800 16CA 2311 lH RO.TOTERR UCM23110 
lE44 2601 2312 AIS RO.I UCM23120 
lE46 4000 16CA 2313 STH RD.TOTtRR UCM23130 ( 

2314 * UCM23140 
lE4A 4000 168E 2315 STh RO.rSITERR FaRCE ERROR pqI~T UCM23150 
lE4E .. DOG j,6CO 2316 STH "O.NOERR SUPPRESS THAT PRI~T UCM23160 
1E52 41FO 120E 2317 BAL LINK,TST8RK UCM23110 
lE56 't8FO lE5C 2318 LH R15,LINKSOV UCM23180 
lE5A 030F 2319 8R R15 UCM23190 

2320 * UCI123200 
lE5e 0000 2321 LINKSAV DCX 0 RETURN ADDRESS UCI123210 

2322 * UCM23220 

232L!- ~ ******************************************************************* UCM23240 
2325 * SUBROUTINE DELAY - SOFTwARE INTERRUPT TIMEOUT UCM23250 
2326 * CALLING SEQUENCE: UCM23260 
2321 * BAL LINK.DELAY UCM23270 
2328 *' UCM23280 

( lE5E 41350 17B8 2329 DELAY LH R5.TH1VAL+6 SPECIFIEQ \/ALUE UCM23290 
1E€.2 £+.330 1E76 2330 BZ OLY.2 ZERO = NO DELAY. UCM23300 
lE66 '+870 OA22 2331 LH R7.PSW CO~~O~ PS~ USED IN 1/0 TEST UC ... 23310 

( lE€.A 9567 2332 EPSR R6.R1 ENABLE PROC. INTPTS UCP'l23320 
lE6C 246A 2333 DLY.O LIS k6.l0 UCM23330 
lE6E 2761 233tt. DLY.1 SIS Rotl UCM23340 

( lE10 2031 2335 BtolZS DLY.1 UCP123350 <. 
1E72 2151 2336 SIS R5.1 UCM23360 
lE74 2034 2337 BfIIZS DLY.O UCi-i23370 
1E16 C870 OOFO 2338 DLY.2 LHI R7.X·OOFO· UCM23380 
lE7A 9567 2339 EPSR Ro,R7 :JISABLE PRQC. INTPTS UCM23390 
lE7C 030F 2340 6R LINK UCM23q.OO 

2341 * UCM23£+.lO 
23'+2 *-------------------------- UCI123420 
23q.3 * INITIALIZATION ROUTINE UCM23q.30 

( 2344 * UCM23q.q.O ( 

0000 lE1E 231t5 11>JI T EQU * TO SET UP BASIC TABLES. ETC. UCr"'l23450 
lE7E 4800 17C4 2346 LH RO.DEVAOR+6 SET UP OEVSADR TARLE *** UCM23460 

( lE82 Ci+GO 03FF 23i+7 NHI RO,X'3FF' UCM23£+.10 ( 

lE86 4\lOG 188A 2348 STH RO.PREC PIC DVADR UCM23£+.BO 
lE8A 2601 2349 AIS RO.l UCM23'+90 
lEae £+.000 lasc 2350 STH RO.LINE LFC DVADR UCP423500 

2351 * UCf123510 

( 
lE90 4800 17AC 2352 LH RO,INTLEV+6 SET UP INTLVL TABLE *** UCM23520 
1E9£+. C'too DOOF 2353 NHI RO.l5 EXTRACT INTLVL INFO UCM23530 
lE98 02DO 1890 2354 STB RO,INTlVL UCM2354Q 
lE9C D200 1891 2355 ST(3 RO.INTLVL+l UCM23550 

l 2356 * UCM23560 
lEAD 2400 2357 LIS RO,O SET UP DEVINT TABLE *** UCK23570 
lEA2 4000 1B92 2358 STH RO,DEVINT NO INTERRUPTS EXPrCTED UCM23580 

t.. 

(- ,) ,,) ) 
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COMMON U~IVERSAL CLOCK MODULE TEST 06-133R05M96A13 

ERROR HANDLERS 

lEA6 
lEAA 

4000 189'l-
030F 

2359 
2360 

STH RO.DEVINT+2 
BR LINK 

( 
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UCf123590 
UCM23600 

(" 
) 

l 
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COMMO~ UNIVERSAL CLOCK MODGlE TEST 06-133R05M96A13 

TEST CO~STANTS Ala 3TORAGE AREAS 

1EAC 
lEAE 
lEAF 
lEBu 
lEAl 
lE82 
1E33 

1E81+ 
lEa6 
lEas 
lEBA 
lEse 
lE8E 

1ECO 
1EC2 
1EC4 
1EC6 
lEC8 
1ECA 
1ECC 
1ECE 

lEOO 
lE06 
1E08 
1EEO 
1EEO 
lEE4 
1EE8 
IF68 
1FA8 
IFE8 
20E8 

20E8 

L) 

GOGO 
1+0 
CO 
bO 
Eu 
All 
00 

OFFF 
lOUD 
1.38<+ 
4FFF 
8001 
8FFF 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 lEOO 

0000 0000 
0000 0000 

23b.c 
2363 
2364-
2365 
2366 
2367 
2368 
2369 
2310 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
238* 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 
239'+ 
2395 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2'+03 

2401+ 
2lf05 
2lf06 
2lf01 
2408 
21+09 
2410 

,.. 
* ************* 
* * TEST coNSTANTS 
-* 
ZERO 00, 
ENAbLf DB 
DISARM 08 
STEi~ DB 
STOSM oa 
STOSB DB 
DISABLE DB 

* ************ 

0000 
X'ltO' 
X'Cli' 
X'60' 
)('EO' 
X'AO' 
X'80' 

* RESOLUTION ANO INITIAL 
RICOFFF DCX OFFF 
RICIOOQ DCX 1000 
RIC138,+ DCX 1364 
RIC4FFF OCX 4FFF 
R!CBQQl DCX ana! 
RIC8FFF OCX 8FFF 
* ************ 
EXPDEV OCX 0 
FSTHJT DCX 0 
FLAG OCX 0 
PICHH OCX 0 
INTeNT OCX 0 
CUReOUNT ocx 0 
PATSAV oex 0 
TEMPSTA OCX 0 

* 
LNZB 

* **CHKSUM 

EQU * 

* START OF CHKSUM FILE 

* 
* 
* OPTBUF 
IOSAVE 
TEMP 

PSwSAVE 

OS 6 
OS 2 
OS 2 
ALIGN 8 
DCY 0.0 

RSAVE OS 128 
INTSAV D~ 6~ 

ERRSAVE DS 64 
OS 256 
OS 64 

* IFl IF 1 
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DISARM 
START AND ENABLE 
START.QISARM 
START. DISABLE 

COUNT VALUES 

l~ 

USED IN TOINT 
SET _HEN '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 8UFFFR 

TE~PORARY STORAGE LOC 

PPF PSW SAVE AREA 

REGISTER SAVE AREA 
REGISTERS ON EXT/IMM INTFRRUPT 
REG STORAGE FOR ERROR ROUTINES 
~EG SETS ~-F. 8/32 WITH 8 SETS 
DOUBLE PRECISION FP REG SAVE AREA 

UOi23620 
UCr-;23630 
UU~23f,4 0 
UCM23650 
UC,.,23660 
UCM23670 
UC."l23680 
UCM23690 
UCM23700 
UCM23710 
UCM23720 
UCM23730 
UC..,2371fO 
UCM23750 
UCf123760 
UCM23770 
UCM23780 
UCM23790 
UCM2;3AQO 
UCM23810 
UCM23820 
UCH23830 
UC~23840 

UCM23850 
UC~23860 

UCf'II23810 
UCM23880 
UCf123890 
UCfI'I23900 
UCH23910 
UCH23920 
UCf-123930 
UCM23940 
UCM23950 
UCM23960 
UCM23970 
UCM23980 
UCM23990 
UCM2 ... 000 
UC:~24010 

UCM24020 
UCM2lf030 

UC!'12401f0 
UC:"'l2If050 
UCM24060 
UCM21+070 
UCM2ij.080 
UCM24090 
UCM24100 

,) 

( 

(' 

( 

( 

l 

( 

( 

t 

'. 
l 

t 
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CHKSUM/M17 PU,IICHER 

"' 2128 2400 2412 SCHKSUM LIS RO.O PUNCH Ml1 TAPE WITH CHECKSUM UCM24120 
212A 9510 2413 EPSR R1,RO SELECT REG. SET 0 UCM24130 

') 21+14 * UCM24140 
212C C810 DADO 2415 LOAI R1.0RIGIN1 START UCM24150 
2130 2421 2416 LIS R2.1 IrJCREf"lENT UCM24160 
2132 (630 lEDQ 2417 LDAI R3,LNZB FH~aL UCM24170 
2136 24'+0 2tt18 LIS R4.0 CHECKSUM BYTE UCM24180 
2138 0351 0000 2419 $GBJ LB R5.0(Rl) UCM24190 

) ) 213C 0145 2420 XAR R4.R5 UCM24200 
213l C110 2138 2421 BALE R1.SGEN UCM24210 

) 
2142 0240 0099 2q22 STB R4,MN+3 CHECKSUM BYTE TO ROOT LOADER UCM24220 ) 2423 * UCP124230 
2146 C810 0080 2"'24 STAPE LHI R1.X·0080' UCM242'+O 
214A 9E21 2425 OCR R2,Rl DISPLAY : NORMAL MODE UCM24250 

) 214C 9444 2426 EX8R R4.R4 UCM2'+260 
~14E 9824 2427 WHR R2.R4 CHECKSUM BYTE TO 01 UCM24270 
2150 9411 2428 EX9R Rl.Rl UCM2'+280 , 
2152 9501 2429 EPSR RO.Rl HALT PROCESSOR. UC'124290 

) 2154 0360 007A 2431 SPUNCH LB R6.X'7A' GET BOUTDV CPUNCH) ADDRESS. UCM24310 ) 
2158 OE60 007B 2~32 DC R(nX'1B' START TAPE PUNCH UCM24320 

) 
215C 9060 2433 SSR R6,RO UCM24330 

) 215E 2081 2434 BTBS B.1 UCM24340 
2160 41FO 21A2 2435 8AL R15,$TAPL PUNCH LEADER UCi'124350 
2164 9411 2436 EX8R RbR1 (RU = X'OO80' UCM24360 

) 2166 C830 OOCF 24+37 LrlI R3.X'CF' UCM24310 
216A DA61 OOOG 2 ... 38 SPNCHl \vD R€)tO(Rl) PUNCH BOOT LOADER UCM24380 
216£. 9060 21i39 SSR R6.RC UCM2439Q 

) 2110 20B1 2440 8TBS 8.1 UCM24400 
2112 C110 216A 21+41 BXLE Rl,$PNCHl UCM24410 
2116 'UFO 21A8 2442 13AL R15,STAPLl PUNCH ONE-FOLD GAP. UCM24420 

2443 * UCM24430 
217A 034;) 0099 24'+4 La R4,MiIi+3 GET CHECKSUM BYTE UCM2q.440 
211E C8l0 OAOO 2445 LDAI Rl.ORIGIN1 (~ORMALLY X'ADO') UCM24450 

) 2182 C830 1EOO 2446 LOAI R3.UU8 UCM2q.460 
2186 C351 0000 2'+47 SP'JC,,2 LB R5.0(Rl) PUNCH PROGRAM UCM24410 
218A 011.+5 2"48 XAR R4.R5 UCM24q.80 
218C 9A65 21i49 iMDR R6,R5 UC~24490 
218E 9401 2450 EXBR RO.Rl UCM24500 
2190 9820 2 ... 51 WHR R2,RO DATA ADDRESS TO DISPLAY. UCM24510 

J 2192 9D60 2452 SSfi R6.RO UCM24520 
2194 2081 2453 BT6S 8.1 UC~12q.53Q 

2196 CllO 2156 2454 8XLE Rl,SPNCH2 UCM24540 
) 219A 41FO 21A2 2455 BAL R15.$TAPL PUNCH TRAILER. UCM24550 

219E 4300 2146 2456 B STAPE DISPLAY CHECKSU~. HALT PROCESSOR. UCH2~560 

) 

21A2 C800 lHOO 2458 $TAPL LHI RQ.256 TO PlJ~CH aLA,;K LEADER UCM24580 
21A6 2303 2459 BS $TAPLP UCM24590 

) ) 21A8 C800 0055 2460 STAPLl Lhl RO,S5 TO PUNCH 1-FOLD GAP UCM24600 
21AC 27li1 2'+61 :liTAPLP SIS RO.1 UCP't24610 

) 
21AE 032F 2462 Bt~PR R15 RETURN UCM24620 

.) 

) 
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{ 
CHKS~M/M17 PUNCHER 

( 

2160 24.50 2'+63 LIS R3.0 UCM24630 
21fi2 9;'63 2464 \>oDR R6.R3 PUNCH BLANK FRAME UCM24640 
2154 9Jo8 2'+65 SSR k6tRb UCM2465Q 
2136 2(.181 2466 8T3S 8,1 UCI124660 

( 
2189 2206 2461 BS STAPLP CONTH-WE. UCM2't610 

2468 * UC~2't680 

218A 2469 END UCM2't690 

( 

( 

( 

l 

{ 

( d,) ) ~) 
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COMMON JNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 59 09:50:59 09/08/78 ) 

CHKSUh/~17 PUNCHER 
) 

ASSE~BLEO BY CAL 03-066R05-00 (32-811) 

START OPTIOi\lS: SCR.CRO,ERL.T=16 .. 
NO CAL ERRORS 

l ilJO CAL wAR~Hi'JGS 

2 PASSES 

) SCHKSLlM 0000 2128 2412* ) 

$oEC1 0000 1162 855* 869 

) 
SOEC2 0000 1168 857* 862 864 

l $OEC3 0000 117A 858 865* 
SGEN 0000 2138 2419* 2421 
SPNCHl 0000 216A 2438* 2441 
$PNCH2 coon 2180 2447* 2454 
SPUNCH 0000 2154 2431* 
sTAPE ')000 2146 242,+* 2456 

) $TAPL 0000 21A2 2435 2'+55 2456* 
STAPL1 vOOO 21A8 2442 246u* 
STAPLP 0000 21AC 2~S9 2461* 2467 

) ABORT 0000 OE60 559* 
ABSTOP 0000 21BA 
AOC JOIlO 01]02 124 166 180 'H8 854 868 1123 1198 1212 1221 1233 1241 1262 

) 1307 1321 1327 13'f-6 1361 1372 
ADR 0000 oC60 390* 1487 
AF 0000 15EE 1119 1325* 
AMSG 0000 1714 236 1'f-75* 
ASCBIT JOOO 1862 1519* 2196 
ASCEXP DODD lS6A 1522* 2212 
ASCIOE\I OOGO 1720 712 Ilt62* 2160 
ASCIOEV2 0000 1730 692 1'+66* 
ASCILOC 0000 17~~ 726 739 1470* 
ASCIPS~ OOJO 173A 13b 1~68* 
ASCISTA 0000 1728 702 716 li.t{,4* 2164 2303 
ASCMSG 0000 1866 1521* 221'f-
BITMSG 0000 185A 1.518* 2198 ) 

BOOT 0000 00138 90 93* 
BRKRTr,. 0000 13'f-8 1006 1036 101+1* 
BRKVECT 0000 16BC 1034 1038 1431* 
6TEsnW 0000 16CC 496 514- 531 553 589 14-45* 
C300ADR COOO OA18 14-1* 

) CAR2ND OGOO 16BO 1&+25* 
CARRO 0000 16A&+ 1417* 
CARRQ2S 0000 1688 1432* 
CLIF2ND OGOO 16AC 1423* ) 

CLIFAoR 0000 OAl~ 139* 
CLIFRD ')(jOO 16Au 1 'HS* 
CtHi"SGl 0000 184-6 1515* 2248 ) 

COM;"l 0000 1604- 131Cl 1329 1333* 1352 
COI1f-11 OOOCI loDe 1335* 1383 

) COi-'iRET GOOD OFB8 66£ 670* 
CON2No aoon l6A8 201 210 211 14-20* 14-21 

) 
COrJAoR 0000 169A 207 986 1007 1069 1081 1146 1224- 1'+10* 

) 



;; 

( COHMON UNIVERSAL CLOC~ MODULE TEST OE.-133R05M96A13 PAGE 60 09:50:59 09/08/18 ( 

CHKSUM/~11 PUNCrilR 
( 

COi-JENRU JuGO 1bA9 1085 1421,.. 
cor~RO 0000 169C 208 209 9B~ 1010 1,+12. Ilt13 
CO,'JRI..I2S Juae. 1681t 195 213 214 1075 108'+ 1428* 
CONTII'. 0000 178[ 566 11t83* 

f 
CONWRT 0000 1690 1095 1413* 
courH JOOO 16C[ 528 ~42 544 11t1t6. 
COur~TMSG 0000 1834 1513_ 2181t 
CRLF 0000 1214 221.+ 231 295 337 363 456 -+59 604 1325. 995 
CRT2f,jQ 0000 16AA 11.+22* 
CRTRO 0000 169l 141iU 
CRTRQ2S 0000 16t35 1429* 
CURCOU'H 0000 lECA 1594 1598 1606 1609 1612 1675 1925 ?O27 2053 2131t 214-2 ?181 221+5 

2275 2388* 
OECASC 0000 1158 851* 
DECHEX 0000 GCCO 402* 
DECHEX1 OOGO OCF2 408 4-20* 
DECLPl 0000 uCCA 406* 419 
DECLP2 0000 GCE2 413* 1+16 

I 

O(CLP3 0000 Oe(A 414 417* 
DECTAB 0000 1602 412 856 14-49* 
OEFTESTS 0000 11FO 428 1t30 1498* 
DELAY 0000 lESE 1590 1593 1601t 171t1 1159 1864 1923 2003 2128 2329* 
OEVADR CODA l1BE 1487* 2346 
DEVlfH 0000 1892 1258 1541* 2358 2359 
OEVf1SG 0000 171C 118 1461* 2166 
OEVMSG2 0000 112C 694 1465* 

( DEVSADR 0000 188A 1152 1252 1531* 
DISABLE 0000 I£B3 1602 1128 1800 1801 1862 1917 1918 1981t 2373* 
DISARr-: 0000 lEAF 1588 1589 1661 1662 1121 1983 2119 2369* 

( DLl.O 0000 lE6C 2333* 2337 
Dly.l 0000 1E6£ 2331t* 2335 
OLy.2 COOG 1E16 2330 2338* 
ECHO 0000 12A8 979 983* 1205 
ECHOl 0000 12A4 917 960* 
ECHRTN 0000 12BE 985 990", ,. EN,,-SLE OOuO 1EAE 1863 2002 2368* 
EOTMSG JOGO 1161t 569 1413* 
ERR 0000 OF14 623* 1331 

\ ERR1 0000 OFQO 625 631+ 639 61t1t 650 655 683* 2157 2114 2192 2206 :>222 2229 \ 
2236 221+3 2256 2263 2270 2281 2294 2301 

ERR All 0000 OF86 653* 1287 1297 
ERRCOM OOJO GF9E 624 633 638 64-3 61t9 654 662* ~, 
ERRCO,.ll ODOO OFBA 666 612* 
ERRCO~;2 0000 GF,I) 626* 636 641 646 652 658 
ERRO 0000 OF~2 632* .. 
ERROl 0000 OFDA 635 690* 2209 
ERRDEV 0000 1690 691 711 1398* 2208 
ERROS 0000 OF5A 642* (, 
ERROS1 0000 100A 645 656 710* 
ERRL 0000 OF6E 647* 

\ ERRl1 0000 1030 651 721t* 
ERRLVL 0000 1760 1296 1472* 
ERRr"'lSG 0000 16F6 683 1456* 

<-( 

t k,.» 
'- j) J 
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CO,<~lOl,j ,)i,lVERSI\L ClGer: ;~IO:JLJlE TEST Oh-133R05M96A13 PAGE h1 09:50:59 09/0Fl/78 

CHKSU~/~17 P~NCHER 

ERRiJu COOi,) 16FE 4'3U 1286 1294 1317 1326 1345 1358 1458* 2156 2173 2191 2205 2221 
2228 2235 2242 2255 2262 22b9 2286 2293 2300 

EHRPLI QuOO 1048 657 734* 1339 
ERRS 0000 OF46 637* 
E..KRS1 JGOC OFF2 64(, 700", 
LkRS.4J[ 0000 1FA8 623 63J f-,32 637 642 647 653 2406* 
ERRST r. OGUO 1692 701 715 1400* 
ETESTf-'Q 3000 16FC 489 522 1457* 
EX POE V 0000 lECG 1566 1618 1619 1665 1725 1857 2210 2383* 
FIRST OOUO 1682 305 312 316 1387* 
FLAG oeao 1EC4 199B 2011 2028 2031 2385* 
FOur\101 JOOO 0086 467 '+73 477* 
FP 0000 150C 11.30 1310* 
FSTIhiT OOOU 1E(2 1738 1756 1758 2000 2016 2018 2039 2384* 
GETCHR oeoo 1290 246 358 748 757 972* 
tiAlT9 DOGG OECA 588 594* 601 677 
HDlRO OGGO 1892 15,+2* 1583 1731 1659 1914 1979 2113 
HDLi=.l OOuO 1694 15<+3* 1584 1732 1660 1915 19>31 2114 
HEXASC (lOOO 1130 52G 693 703 713 717 727 737 740 833* 2161 2165 ::>179 2183 

2197 2213 2247 2274 2278 2305 
) HEXASC1 oeoo 113A 837* 844 

HEXTA6 JOOO 16DC 322 750 BOO 840 865 1295 1450* 
HZ OOOG 17CA 1480* 2iJ54 
II 0000 1622 1115 1344* 

) 

1132 aQOO 1638 1346 1352* 
IMPTOP :)00i) DOOoR 
VJCR JOuG 1635 53G 1403* 
H.iIT 0000 lE7E ~6G 2345* 
UITRET ;)cClD [,)02 4;;1* 
IiJTASC )COG 16-+0 1514* 2178 
r;JTCi~ T JGOO 1E(8 20n 2033 2035 2387. 
liJTOEIi 3000 1b90 1196 1231 12'+8 1397* 1398 1617 1753 1869 2135 2159 2207 
I'HLEv OOJ(\ 1746 1",65* 2352 
IrHLVL QOOO 1590 120'3 153ih 2354 2355 
INTLVU1 JOOO 174A 1299 1471* 
I rJTPSIo. CGOi) 1666 1230 1249 1389* 
rrnSA\.' CleGG 1~68 121:- 1222 1247 1279 2'*(;5* 
I"HSTA oeuG 1692 1197 1232 1399* 1400 2163 
10 OOJO QUO 137* 18 ... 185 193 194 200 206 351 457 1011 1047 1061 10'34 

1163 
10.01'\1 0000 0A76 155 19i1* 
10.01'<2 OJQG u':'7C 191 193* 
IO.OK3 OOOG O:"9A 196 2D.3* 
IOSAIIE LiOGO lE06 456 909 932 1045 1064 1092 2400* 
ISITERR 0000 lb8E 483 606 627 661 899 996 1000 1300 1338 1438* ~315 
KBINT 0000 168A 1206 1436* 
KG If·, TO 0000 1476 11'Tc 1161* 1225 
KfHtdUQ oueo 14b6 1132* 1186 
K8Ir\iTUA 00;:)0 146A 1176 llS;:S* 
K3I~IiTOB OOCO 1'tA'+ 1165 1174* 
r<6I\TOC J;)GO 149'+ 1169. 1172 
KBltn1 0000 14C4- 1162 1187* 
1'<31,.T2 JOOO 1"tFO 12QO 1204* 
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(rlKSIJrV;.,17 l'u;KHE q 

K8If,T .3 J(;00 14J .... 1189 1195:.: 
K8Rl) )(;U() 139A 1G60~ 

r<.3RUl JOllO 16AC 1033 lu();)* 
K8REAO JODe 1.37£ 972 1Q69. 
KEEPl aCOG 006E 1+66* 469 
KEEP1.:; 00JO 1;[08 564 602*- 896 
KEEP1;Jl ::;00(1 ulFE 613* b15 
KEEP2 JOOO OU7C .. 72.* 475 
KEEP3 Cu0G 00~4 495* 567 ~92 

"',En'!.; eeOD G:J6E 501* 555 591 
KEEP'+l Q0uG LUc2 502* 513 
t<[EP~2 coco JOiJB 506 510* 
~EEP4'::' JGOO OuJE 509 512* 
KEEP5 oeOJ h~£2 50B 511 !'i11t* 
KEEP;; OOuO cc.:16 529* 548 
r\[i::P7 ;)(,00 l.E46 546 549* 
~EEP71 oeoo OE54- 550 553* 
";E[PC; OOOG 0[90 562 575* 
KEEP91 0000 OE9E. 579* 676 

I 
LAJC 0000 GOOl 532 853 
LCORE 0000 13CC 221 491 1101* 
LCOPE32 0000 1440 1125 1141* 
LCORE32A 0000 H68 1152* 1157 
LDwT 0000 00C8 116.* 119 
LEADER 0000 OOA2 100* 104 
LEVEL 0000 OC88 394* 1485 
LFc 0000 0005 1536* 15BO 1589 1602 16';0 Ihh2 1726 1128 1198 18cl 1855 1857 1863 

1911 1918 1971 1983 2002 2117 2119 
LINE 0000 188C 1535* 1580 1660 1726 1198 1855 1870 1911 1971 2117 2350 
LINE.1 0000 1818 2029 2033* 
LINE.2 0000 1898 2040 2044* 
LIiJE.3 0000 15A6 20'+5 2049* 
LINE.~ 0000 18CE 2056 2066* 
LHJE.5 0000 18DA 206G 2062 2061 2071* 
LINE.6 0000 180E 2U63 ~O69 2013* 
LINEIrIlT 0000 1862 1980 2025* 
LIr'lK 'JOOO OOOF 84* 203 221 22'+ 231 235 237 239 295 298 303 315 316 

320 323 331 342 347 350 358 363 36., 422 456 459 460 
491 520 523 525 547 552 561 565 568 570 600 604 601 
61u 613 h1S 631 665 684 693 695 703 705 713 717 719 
721 729 737 740 742 7B7 805 820 824 846 871 876 893 
9Q3 912 916 917 919 927 936 953 974 991 995 99h 998 

1006 1055 1057 1065 1087 1136 1153 1205 1287 1297 1301 1337 1338 
1590 1593 1604 1741 1759 1864 1923 2003 2128 2161 2165 2167 2119 
2183 2185 2197 2199 221+7 2249 2274 2278 2260 2305 2307 2317 2340 
2360 

LINKSAV 00.00 lE5C 2154 2171 2189 2203 2219 2226 2233 2240 2253 226Q 2267 228&+ 2291 
2298 2318 2321* 

LNZ8 0000 lEOO 'H 2392* 2417 2~46 

LOAD 0000 OOAC 100* 11.3 
LOADASC 0000 1878 1525* 2273 
LOAOMSG 0000 1870 152~* 2279 
LO(i"iSG OiJOO 17<+0 728 11.+&9* 

" 
,.) ) 
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CHKSUM/M17 PUNCHER 

LOOK1 ODOO OB6'+ 272* 279 
LOOt<2 0000 0868 274* 283 
LOOK3 0000 0878 277 280* 
LOOK'+ 0000 OC8'+ 286 370* 
LOOK5 QGOG OCAO 380 382", 
LOQKLJr-: 0000 01360 260 262 271* 
LOOP 0000 1782 54-5 1,+82* 
LPADR 0000 DA16 1~O* 
LPioIRT OIJUC 16A2 1416* 
LVLERR aooo lSB8 127u 1293* 
f'1AxTST 0000 17F'+ 434 1,+99* 

l riICROBJS 0000 DAIA 1'+~* 976 
;-H1 OOfJO 163C 1117 1356* 
Hi'"116 0000 1672 1374* 1375 
MM32 :1000 loSC 1363 1367* 
!-IN 0000 0096 97* 2422 244'+ 
MOO32 )000 1684 lob 171 1124 1199 1213 1234 1263 1328 1347 1362 1388* 
i-1READC 0000 16A6 1166 1190 1418* 
r1TESTNO GOGO 16F2 486 519 521 1455* 
NEXTST 0000 16JO 497 501 517 1447* 

) rJOERMSG 0000 1112 551 1460* 
:IOERR 0000 16CO 527 549 668 1439* 2316 
;.01;S(; 0000 179A 897 1,+81t:t: 
;WRM OGCa 169/i 586 1402* 
Oloe DOOO lodE 640 725 138 1203 1240 1272 1334 1311 1395* 
OPSw OGOO 168A 735 1202 1239 1333 1370 1393* 
OPSili32 oooa 1688 1218 1392* 
OPT OOGO 1776 271 297 339 1/iBO* 
OPTBuF DI)OG 1[JO 2'+2 21.+3 ?44 257 265 276 2399* 
O?TC:v,O OuOO {}jA4 236", 
OPTo-1D1 0000 03A6 297", 301 
OPTc:'-iJ1O 0000 OC2E 341* 345 
OPrC-"1Jl1 oaoo OC60 356* 362 
OPTCM012 JOJ0 GCbE 353 355 363* 
OPrCMD2 OCle osee 307* 333 
OPTCf<:u3 ooou GcCE 309", 323 
uPTO.u'+ OueD iJ:2Ji+ 311* 
OPTCl-105 cooo 08E6 313 316* 
oPTer-icb 0000 ;)SF6 316 321* 
OPTU;Q7 JOOO OC(]2 3lC 324* 
UPT(),j071 GGoa OC1'+ 325* 
OPTC~iD3 0000 0(22 294 337* 
OPTU!G9 0000 UC2C 34lJ* 367 
0?n>"o Geca 17G6 14'31* 
OPTEr~Q2 %00 17J6 366 1490* 
OPT Ii; :)000 uilE6 230* 251 3f:.O 384 432 452 571 619 1035 1182 
QPT 1';1 'leo;} '~AEA 23<::* 3bb 1 [, Q 1 1289 13(;2 131+0 
JPrro:~ 0(00 17_b 257 291 149~* 
OPTi<.F. OGOO u:398 293* 
OPTVAL 0Q.]0 gf,C 376 437 7~7* 
OPTVALO JGOO 1072 743* 765 
OPTVAL1 ~OOG 107&+ 150* 753 
OPTVAL2 noun 1080 751 755* 



CO~f-10;,j UI,IVERSAL CL)C~ ;-\OCiJLE TEST 06-133R05i196A13 PAu[ 64 09:50:59 09/08/78 

CHKSuM/~17 PUNCHER 

OPTVAL3 GOCO 108" 757-.. 761 
OPTVAL<t :)000 1092 759 762* 
ORIGLH vOCe.. 0.:\00 93 .. 22* 2415 2445 
ORIGI~J2 0000 OAOIt 123,., 
ORIGI;'d 0000 G;\~8 126* 
OkIGI!J4 0000 O~:)C 127* 
OTe. OOOu 12.50 935* 9 .. 9 
OTe.O 0000 1234 93b* 9'+1 95(, 
GTe.1 0000 124A 939 943* 
OTC.'+ Ju.Ju 126E 950* 961 
aUTO 0000 1236 937 954 957 959 956* 
Gun 0000 128A 931 965 967* 
OUTCrll"( 0000 1222 237 239 29E 303 315 320 323 342 347 613 8a1 820 d28 

893 903 912 916 921 931* 
OUTChk2 OOOU 12 0 0 931+ 942 947 951* 
P1 GOOO llA2 877 0130* 
P2 QuOD l1(8 893. e95 
P3 Dcoe 11D4- 681 897* 
PASFLG 0000 1696 215 1021 1012 1082 1175 1,+05* 

I 
PASFLG2 0000 1698 196 1049 1406* 
PASLADR 0000 OA12 138* 
PATSAV 0000 IEce 1667 1b68 1(.,73 1678 1683 1736 1739 17/t'+ 1987 20~,2 2125 ~17f, ;;>193 

2271 2389* 
PAUSE oeoo 129E 935 940 952 968* 
PIC 0000 OOOq 1534* 1579 1588 1591 1592 1594 1603 160E. 1659 1E-E.1 1670 1671 If.72 

172'+ 1725 1727 1739 17'+0 1797 1600 1802 1803 180'+ 1805 1806 1808 
1809 1814 1851+ 1862 1910 1917 1919 1920 1921 1922 1921+ ,97f.. 198'+ 
1986 1989 1991 1995 2010 2018 2020 202E. 2027 2030 2031 ;>116 ~120 
2121 2122 2123 2126 2127 2133 2134 

PICINT 0000 1EC6 1999 2020 20'+4 2386* 
PREC 0000 188A 1533* 1579 1659 172'+ 1154 1791 1854 1910 1916 2010 2026 ~11E. 2133 

2136 2348 
PREC.l 0000 1B4C 2012 2016* 
PREC.2 0000 1B5A 2017 202lJ* 
PREC 1I' .. T aGOO 1B3A 1978 2008* 
PR[SASC 0000 1852 1516* 2182 2246 
PRINT 0000 1190 226 525 552 510 607 684 695 105 719 729 71+2 875* 998 

1301 2161 2185 2199 2215 2249 2280 2307 
PRINT2 0000 11E2 898 902* 907 
PRH .. T3 0000 I1F2 905 908* 928 
PRll\iT3A 0000 1204 911 915* 
PRHJT38 000(1 1206 91Lt 916* 
PIUf. T5 0000 120A 879 900 911* 
PSW 0000 OA22 15.h 628 2331 
PSw2 0000 OA24 154* 164 112 233 529 540 663 1132 1245 1335 
PSWMSG 0000 17:16 71+1 14-67* 
PSWSAVE 0000 lEEO 91 1142 2403* 

( PURETOP 0000 OODOR \, 
QMSG 0000 1712 997 lLf74* 
QJESTI-.i aooa 12C4 24(; 995* 
KO 0000 0000 67* 200 201 204 222 2'-3 241 242 243 244 256 ~57 312 

349 351 352 402 403 415 1+20 Lf21 428 4-29 Lf30 431 457 
'+58 464 468 1+70 414 471 478 482 482 4[3 4B4 4B~ 486 

.) ,) -,,) 
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CHKS\JM/~11 PUNCHER 

49~ 1~95 496 491 502 503 504 507 510 518 52b 52£, 527 
528 530 541 542 543 544 545 549 581 582 582 583 584 
585 589 590 602 602 603 608 616 623 626 62b 627 629 
630 632 b37 642 647 653 664 £'90 700 710 714 724 734 
179 784 1P,b 192 793 8ult 810 811 823 833 834 845 851 
85i::. 810 b75 883 884 997 899 'H8 925 932 933 935 938 
944 956 962 963 973 976 978 980 981 999 999 1000 1005 

1007 1008 1015 1016 1025 1026 1031 1037 1038 1039 1047 10*8 1049 
1061 1062 1063 1069 1070 1071 1075 1080 1081 1084 1085 108£, 109l1-
1095 1104 1104 1105 1109 1111 1113 11l1-a 1149 1163 116l1- 1188 1202 
1215 1222 1236 1239 1247 1271 1279 1335 1336 1377 1378 1379 1582 
1583 1584 1585 1586 1611 1618 1619 1664 1665 1£,£,9 1670 1£,73 1614 
1675 1730 1731 1732 1734 1735 1136 1737 1138 1744 1745 1747 1756 
1807 1858 11359 1860 1869 1870 1913 1914 1915 1924 1925 1926 1978 
1979 1980 1981 1986 1987 1997 1998 1999 2000 2001 2011 2028 2033 
2034 2035 2036 2049 2052 2053 2059 2061 2066 2068 2112 2113 2114 
2124 2125 2135 2136 2141 21*2 2155 2156 2158 2162 2172 2173 2175 
2180 2190 2191 2195 2204 22()5 2207 220g 2211 2220 2221 2227 2228 
2234 2235 22:';1 2242 2244 2254 2255 2261 2262 22£,8 2269 2272 2276 
2285 2286 2292 2293 2299 2300 2304 2311 2312 2313 2315 2316 2346 
231+7 2348 2349 2350 2352 2353 2354 2355 2357 2358 2359 2412 2413 
2429 2433 2439 2450 2451 2452 2458 2460 2461 

k1 OHa COOl OC* 93 105 106 108 113 162 162 163 170 170 171 172 
) 175 184 181 189 193 2G4 2a5 206 208 210 212 213 234 

245 2'+5 254 257 263 265 266 271 273 278 285 287 370 
379 353 404 412 418 465 466 471 472 487 488 489 490 
515 529 530 533 534 540 541 553 554 563 566 575 576 
577 ~78 58l+- 581 594 595 596 063 664 672 673 674 675 
691 7Q1 711 715 725 735 736 780 783 812 813 815 837 
857 859 878 882 686 909 910 938 940 944 945 946 948 
952 '::355 956 958 961) 963 966 1008 1009 1016 1017 1023 1026 

1031 1C32 1045 1046 1047 104a 1051 1052 1054 1054 1056 1062 1063 
1064- 1L62 1091 1092 1093 1Q<N 1095 1101 1101 1105 1106 1107 1109 
111e 1113 1114 1124- 1146 1141 1147 1149 1150 1150 1152 1156 1203 
1231 1240 1246 1373 137'10 15'36 1597 1598 1607 1608 1609 1666 1667 
1668 1669 1678 1679 1680 1683 1684- 1686 1667 1688 1153 1754 1758 
2016 2039 2044 2054 2055 2159 2163 2116 2177 2181 2193 2194 2210 
2245 2211 2275 2302 2'1013 2415 2419 2421 2424- 2425 2"'28 242R 2429 
24-36 2436 21+38 2441 2445 2447 2'+50 21t54 

K1a 0000 GJJA 7711- 1229 1229 1230 12Lt9 12,;7 1268 1269 1295 1295 1296 ]356 1356 
1368 1369 

rill OUOO oaOE: 78fT. 
,,12 OuOO ooce 79* 2!.tJ 255 264 275 375 378 388 392 396 411 43C3 476 

75'+ 
R13 0000 0000 80* 
R1lJ 0000 uOOE Al* 29* 330 376 379 381 437 442 446 763 766 71';) 1310 

1331J 1333 1349 1359 1361.+ 1367 1369 1370 2157 217'10 2192 ;;>2Qf. ~~O9 
222.2 2229 2236 2243 2256 22t-.3 2270 2287 2294 2301 

H15 0000 ODOF 83* 226 246 381 367 391 335 1+62 4-62 463 648 74-8 749 
750 752 756 757 801 828 -331 1031t 1036 1311 1331 1334 1350 

136(; 1365 1371 1600 1611 1621 1677 1142 1160 1762 1812 1817 1866 
1872 192'3 1934 2005 2013 2041 20,+6 2071 2130 2138 2144 ?154 2171 
2189 2203 2213 2215 2219 2226 2233 22'100 2253 2260 2267 2284 2291 



: 

COMMO~ U~IVERSAl CLOC~ ~ODULE TEST 06-133R05M96A13 PAGE 66 09:50:59 09/08/78 

Chr<SLiH/;I11 7 Put~CHER 

2298 2318 2.319 2,+35 2442 2.455 2462 
R2 0000 0002 69* 89 lC9 115 164 165 167 165 174 176 185 190 192 

194: 195 19': 200 201 200 209 210 211 218 2H~ 219 233 
234 291 292 296 296 297 299 300 306 309 331 339 341 
343 348 365 366 405 407 4-17 501 50"1- ~O5 512 514 515 
51b 517 519 521 522 531 532 533 579 580 583 585 586 
596 624 628 629 633 638 bL.j.3 649 654 6f2 667 668 692 
7J2 712 716 726 736 739 781 793 794- 796 796 802 841 
642 d66 B67 880 1011 1012 1015 1021 1025 1028 1028 nO? 1152 

1154 1154 1155 1166 1167 1169 1170 1177 1178 1183 1190 1191 1193 
119b 1204 1223 1224 1231 1245 1246 1248 1254- 1316 1317 1325 1326 
1328 1336 1344 1.545 1347 1357 1358 1362 1379 2160 2164 ~17A 2182 
2196 2212 2246 2273 2277 2303 2'1-16 2425 2427 2451 

i13 0000 00Q3 7Q* 94 95 96 186 181 190 206 207 219 272 272 216 
280 282 293 306 331 340 344 '+06 <+07 1+09 410 1+13 443 
'+47 611 614 170 773 773 78~ 811 813 821 825 S34 835 
836 838 81+3 852 853 55,+ 856 86a 892 89,+ 1133 llne 1112 

1115 1116 1119 1120 1130 1131 11"1-4 1145 1151 1155 I1bl 1167 1170 
1171 1178 1183 1184 1191 1191 1223 123~ lAO" 16(-9 1810 1814- 1815 

I 
1989 1990 1992 2417 2437 241+6 2463 2'+64 

R'+ 0000 0004 71* 98 99 100 1\)2 110 112 213 214 215 216 21F. 236 
238 247 24-9 250 252 259 261 265 291 3(;2 307 308 311 
314 319 321 322 322 32'" 325 326 327 34-1 346 359 361 
374 377 426 4'+8 612 750 758 762 761+ 797 198 799 800 
800 816 819 827 837 838 839 8 ... 0 b ... O 841 855 855 860 
861 863 865 865 866 888 888 889 890 691 902 904 908 
913 915 326 962 972 973 978 980 981 989 990 1074 1076 

1117 1118 1122 1123 11'+-1 1142 11"'3 1169 1177 1180 1180 1193 1199 
1204 2"'18 2420 2'f.22 2426 2'+-26 2427 24'f.4 2 '+-'f. 8 

R5 0000 0005 72* 100 102 103 103 105 106 107 110 112 118 225 274 
276 30'+- 3D'+- 305 311 317 329 329 332 348 420 If.34 438 
524 551 569 605 606 609 611 683 694 704 718 728 141 
797 815 817 856 857 859 902 906 997 1132 1133 1134 1135 

1175 1234 1242 1242 1251 1251 1252 1256 1258 1266 1269 1299 1300 
2166 2184 2198 2214 2248 2279 2306 2329 2336 2419 2q.20 2441 2448 
2449 

R5B 0000 1106 816* 823 
R581 0000 1110 818 820* 
R582 0000 1118 814 823* 
R583 0000 lllE 822 825* 
R5B4 0000 112C 826 829* 
R5BIN 0000 lOF4 810* { 

R5HEX 0000 lOCA 350 61J 618 192* 
R5X 0000 1008 797* 803 
R5XA 0000 10E6 801* 
R5XB 0000 lDEE 795 804* 
R6 0000 0006 73* 97 101 114- 195 196 197 197 273 274 281 33A 354-

355 357 357 383 386 390 394 406 438 '1-40 445 7'1-7 741 
755 756 760 771 77'+ 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 7'H 116 117 118 412 415 435 '+-43 450 2331 2332 233A 2339 
R8 0000 0008 75* 108 109 114 115 436 44-7 If.51 2465 

( 

I ;L) ) ) 
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cor"l:"10r; Uf·; IVERSAL ClOCr, rJIODULE TEST Of:,-133R05M96AI3 PAGE 67 09:50:59 09/08/78 ) 

CHKSUM/~17 P~~CH[R ) 

R9 0000 0009 76* 98.3 981+ 986 987 989 1072 1206 1201 1213 
ROASC 0000 1881+ 1527* 2277 l RDCHARO 0000 0826 21+8 250* 
RiJCHR 0000 0818 246* 258 267 
ROCHR1 0000 01344 253 259* 
KET 0000 OOOE 82* 625 634 635 639 6,+0 644 61+5 650 651 655 656 657 

6Bb 696 706 720 730 743 1339 
RETOPS'~ 0000 14FC 1173 1181 1194 1211* 1436 1623 ) RETCPSlJl 0000 150A 1214 1218* 
RICOFFF aooo 1E84 1921 1986 1988 2376* 
RICIOOO 0000 lEB6 1802 1803 1806 1808 2377* ) RIC13S4 0000 lEI:38 1591 1596 1607 2378* 
RIC4FFF aCOD lEBA 1995 2379* 
RIC8001 !)oOO lEBC 2123 2380* 
RIC8FFF 0000 lESE 1919 212'+ 2127 2381* 
RP Jooe 15E4 1144 1316* 
RSAVE ~ooo 1EE8 92 402 421 779 786 792 604 810 823 833 81+5 851 870 

875 918 925 1005 1039 10dO 1086 1122 1277 2404* 
RUN 0000 17E2 285 1493* 
RUNIT 0000 OQ4E 286 455* ) SELTST 0000 16C2 478 554 590 1440* 
SET. RTfJ 0000 13CA 1091 1097* 
SETK8 0000 1370 203 235 568 1061* 
SETUP 0000 133b 955 1091* 
SINK aGGG 1693 987 1071 1401* 
ST 0000 OA50 169 174* 
STAMSG 0000 1124 704 1463* 2306 
STA,RT COOO OA66 174 184* 
START1 )000 OA30 122 162* 179 
START2 0000 OA46 12::' 170* 161 
START3 J000 OA5E 126 179* 
START4 JODO OA62 127 181* 
STDSi3 0000 1E82 1603 1671 2372* 
STDS~ 0000 lEi31 1592 1805 1920 1922 1991 2122 2371* 
STEtJ 0000 1E80 171+0 2030 2126 2370* 
TOE/\IO JOO;:; 1900 16Lh 
TOFJT oaDO 1904 1582 1616* 
TIEi\iD aooa 197E 1690* 
T2EI\:0 0000 1904 1746 174~h 1763 
T2INT 0000 i9J8 1730 1752* 
T2F"T.1 0000 19FC 1755 1762* 
T3END OGOO !A48 1816 1818* 
T4ENO uGoa 1A74 1867* 1871 1f,73 
T4!i .. T 0000 1A78 1856 1669* 
T5EI~L) 0000 1ACC 1927 1930* 1935 
T5INT 0000 lADO 1913 1933* 
T6~;.J CCj:; 1336 2006* ?O14 2042 2047 2073 
T7EI;jJ 0000 1C.22 2131* 2139 2146 
T7H~T GOOG 1C26 2112 2133* 
T7 It~T .1 0000 1C40 2137 2141* 
T7H .. T.2 DODO lC4E 2143 211+6* 
TEMP aCOD 1EG8 3JB 311 321 324 326 24Jl~ 

TEMPSTA OOuD lECE 1810 1815 199Q 2302 2390* 



COMMON 0~lVERSAl CLJCK MODULE TEST 06-133ROSM96A13 PAGE 68 09:50:59 09/08/78 

CHKSUM/~17 PUNCHER 

TEST Goaa 1.776 293 310 429 <+31 450 '1-51 465 471 507 510 1'+81* 
TESTO O~GOO 1.8%0 1501 1577* 
TEST1 lOOO 191C 150.2 1657. 
TEST2 0000 1982 1503 1723* 
TE5T3 0000 lA04> 15'01+ 1196* 
n:sJI+ 0000 1Ao+( 1505, 1853* 
TESTS O,GOO lAse. 1506 1908* 
TEST6 u(j,uJ lAGS 15(H 1974'* 
n:ST7 0000 18E2 1508 2110* 
H:STOP 000,0 OeFt 371 426. 
T£STS 0000 17F6 533- 1501* 
TH.,E 0000 GAlE 1.51* 7'82 
THiER 0000 Hmo 779* 7'85, 1273 
TIMVAL 000:0 17a2' 1,4-86* 2329 
TIMXT 0000 10c8 787* 1275 
TITLE 0000 180& 225 1510* 
TOTAL (1000 16C8 481+ 576 578 609 1'1-,+3* 
T'OTERR 0000 16(14 485 581 (:,17 672 67.., 1441+* 2311 2313 

I 

TOTMSG 0000 170.2 5;05 llt59= 
flSTO.l 0000 160E: 1599 1602*, 
TSTa.2 0000 1900 161~ 1612* 
TST1.1 00,0.0 193.'+ 16<(:,7* 1661 1689 
TST1.2 :lUOO 195C 167t> 1618* 
TST1.3 JOOu 196E 16.8~* 
TS;T2.1 0000 1.-9A8 1130. 17 .. 8 
TST2.2 (f000 19(2' 17~. 1757 1761 
TST3.1 0·000. 1Ai3A 181.1 1:81"'* 
TST6.1 oaoa 1800~ 1986*" 199'3' 
T$T6.2 (Jaoo IBZE 2005* 201~ 2021 2037 205'0 
rST8RK 0'0'0.0.' t20E 36'" 523 547 5&5 1)17 100-5* 2317 
TSTBRKl o:noo 11328 1-022 1031* 
TSTBRK2 0000 1"330 1019 1030 1'03'+* 
TSTBRK3 onoo 1·33C l(}10 lO2t.y 1029 1037. 
TSTBRt<4 0-000 r3oE. 1013 1020.* 
TSTBRK5 0000 12FE 1014* 1018 
TSTOU 000·0 134A 561 600 (:,65 876 936 953 1045* 
TS-TOLl1 00,00 136A H)50 1053 1056* 
rsT£NO 0000 0·E28 539* 1613 1620 16~O 17'+9 1818 1867 1930 2006 2131 
rs'TENOX 0000 1£ .... 0 2108 2186 2200 2216- 2230 2250. 2281 230'8 2310* 
T'STf'lSG 0000 16£C 524 1454* 
TsrOPl OOilO 0014" 1+27 434* 
TIS TOP2 000,0 (J{)1C 1+37* 41+9 ( 

rST:Op,3 0..00.0 0032 Lf.4t. Lf.~5*' 
rsropq. 0000, 003C 41+4 44,8* 
TTOl 0000 l1C,52 1621 1 i3.34 2D13 2138 2153* 
rT02 o 0 O·{} liC8A·, 1600 1&11 2170* 
TT03 000,0 lC(.6, 174'2 176.0. 2041 2130 2188* 

t TT04 o·{j·a.o llCF2: 176~ 22HZ* 
TrOIt-.·l 0000 lcna': 2207*", 2Z31 
rT05 0000 1D28' 1812- 2218* 
TTo6' 0000 lUSt: 186·6 2005 2225* 
TT07 0600 105·0: 1812 2232*, 
TTb8 0000 h)6'+ 2239* 

I II) -) ,) 
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COHMON UNIVERSAL CLOCK MODULE TEST 06-133R05M96A13 PAGE 69 09:50;59 09/08/78 
) 

CHKSUM/M17 PUNCHER 

TIOb.1 0000 1074 2244* 2257 2264 2288 
TT09 0000 IV8E 2046 2252* ) 
TTOA 0000 10A2 2071 2259* 
1108 0000 10136 1677 2144 2266* 
TTOd.l JJJO 10C6 2271* 2295 
TTOC 0000 1DEE 1929 2283* 
TTOD 0000 1E02 2290* 
TTOE 0000 1E16 1817 2297* ) 
TTOE.1 0000 1E26 2223 2302* 
TTYGET 0000 1392 1074* 
UNARY 0000 lOA2 442 446 770* ) 
UNARY! 0000 lOA4 771* 775 
WASDU 0000 16C4 223 486 575 603 878 880 889 966 1441* 
WASDUl 0000 16C6 463 563 891 1442* 
XIl 0000 1558 1252* 1257 
XI16 0000 l50E 1134 1222* 
XI16A 0000 1556 1243 1251* 
XI2 JuGO 1568 1255 1255* 
XI3 0000 1SBA 126'+ 1272* 
XI32 0000 15le 1111 1151 1228* ) 
XI32A 0000 1538 1235 1239* 
XI4 ocao 15AO 1274 1276 1279* 
XIS 0000 15A4 1278 1280* ) XIERR OODa 15A8 1253 1259 1285* 
XIEXIT 0000 15A6 1260 128h:: 
ZERO 0000 1EAC 2120 2121 2367* 
ZER01 0000 1306 1105* 11Q6 
ZER02 0000 13E6 1109* 1110 
ZER03 DDOO 13F6 1113* 1114 
ZEROf~E 0000 OCAa 386* 1483 1't8~ 
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) 
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