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IDENTIFICATION 

PRODUCT CODE: MAINOEC-11-DVKWA-A-0 

PRODUCT NAME: KWV11LA DIAGNOSTIC 

DATE CREATED: OCTOBER 1976 

MAINTAINER: DIAGNOSTIC ENGINEERING 
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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE 
a onto NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT 

OEC_ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS 
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC. 
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PHURARTECE REACTIFE CBCK, HE COGIC TEST TS SELEY CONTAINED 
IRTERVERT TON with “ONY ont EATEN IF rhe EUSTONER HARDWARE 
CONNE THE KWV11 COULD INJECT crepes ON STe, STI, 
AVE “TRIN TS, IT MUST DISCONNECT 

OR 

PROGRAM WAS 
OMPUTER. IF |THE USER 15 

CAN 

EVEN THOUGH THE KWV11 IS A @ BUS OPTION, THIS 
DESIGNED ON ANY POP-11 FAMILY C TE 
UNF AMILAR N TH_AN LSI-11 HE SHOULD REVIEW SECTIONS 8.4 AND 8 
A SOFTAARE SWITCH REGISTER IS INCLUDED WITH THIS PROGRAM. IT 
BE USED ON AN LSI-!! OR BY CPU’S THAT HAVE HARDWARE SWITCH 
REGISTERS, SEE SECTION 8.6. 

EVERY EFFORT WAS MADE TO MAKE THIS PRCGRAM CONFORM T0 gees 
iN RESTRICTIONS, HOWEVER; THE USER SHOULD READ SEC 

e2ea2e eceewooeoe 

EQUIPMENT 

POP-11 FAMILY COMPUTER WITH 4K 
FACILITIES (A SWITCH REGISTER 

2. KWV11 UNDER TEST. 

OF MEMORY (OR MORE) AND 1/0 
OR TTY). 

STORAGE 

THIS PROGRAM OCCUPIES AND USES ONLY THE LOWER 4K OF MEMORY. 
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3.0 LOROING PROCEDURE 

148 

st 
1S2 
153 

SB
BR
IR
RE
 

BRE
 
Ba
sc
al
 

LI
N 

So
e 

Ue 
TO
 

Oe
 

OR
ME

 

METHOO 

STANDARDS PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED. 

1. ABSOLUTE LOADER MUST BE IN MEMORY. 

2. PLACE BINARY TAPE IN READER. 

3. ## LORD AOORESS #7500 (S# DETERMINE BY LOCATION OF LOADER). 

4. at PRESS "START" (PROGRAM WILL BE LOADED INTO MEMORY). 

THE PROGRAM CAN ALSO BE LOADED BY XXDP, ACT, OR APT. 

## THESE STEPS VARY ON AN LSI-11 (OR EQUAL) CPU. SEE SECTIONS 
8.4 ANO 8.5. 

NON-STANDARD ADORESS, VECTOR, OR USE OF SOFTWARE SWITCH REGISTER 

THIS PROGRAM 18 § SET TO TEST A KWV11 WITH A STANDARD ADDRESS 92ND 
VECTOR. olf OF THESE ARE OIFFERENT ON THE KWIIK YOU ARE 
TES! A He CORRESPONDING LOCATION IN MEMORY BEFORE 

ant ha one EST. 

CURRENT 
LOCATION TAG CONTENTS COMMENTS 

1250 SBASE: 170420 3 BASE ROGRESS OF EQUIPMENT 

igi SVECT1: OOON4O i; INTERRUPT VECTOR #1 
1 SHREG: 000000 SUR. 
1187 TPFLG: BYTE O 3 “TERM NAL AVAILABLE™ 

33 FLAG (BIT<0:7>=0=YES) 

NOTE 

ISTS iby esc eh Uecunre® Be vBU RouLD HVE 
SET IT INT 
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16 
1% 4.0 STARTING PROCEDURE 

197 
138 
199 
590 4.1 CONTROL SWITCH SETTING 

ede BEFORE STARTING THE DIAGNOSTIC, SET ALL SWITCH REGISTER BGITS AS 
203 DESIRED, SEE SECTION S.1 
204 
e0S 
206 
oo7 4.2 STARTING RDORESSES 

48 200 START OF LOGIC TESTS 
210 204 RESTART ADORESS FOR LOGIC TEST 
ell 210 170 SIGNAL TEST #1 
éle 214 J/0 SIGNAL TEST 
e13 ec0 170 SIGNAL TEST 
2i4 230 TION STARTING ADDRESS 
gié e40 TESTOR STARTING ss 

i 
oa 4.3 ANO/OR OPERATOR ACTION 

esa 4.3.1 WITH A SWITCH REGISTER 

so 1. LOAD PROGRAM INTO MEMORY. 

2. SET SWITCH REGISTER TO STARTING AOORESS. 

3. LOAD ADORESS. 

4. SET SWITCHES TO DESIRED SETTINGS - SEE SECTION S.1. 

S. PRESS START. 

4.3.2 WITHOUT A HAROWARE SWITCH REGISTER 

LORO PROGRAM INTO MEMORY. 

ENTER KEYBCRRD “OOT". 

ALTER LOCATION “SWREG™ TO REFLECT DESIRED OPTIONS OF A SWITCH 
REGISTER - SEE SECTION S.1 

4. TYPE STARTING ADDRESS, FOLLOWED BY “G" TO START PROGRAM. FA
T 
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5.0 OPERATING PROCEDURE 

S.1 SWITCH REGISTER FUNCTION 

SWR BIT OCTAL FUNCTION WHEN SET 
aweeoeeewe eee2eoe 228 @e Se ease weanzeee 

1S 100000 HALT ON ERROR 
14 LOOP 
13 INHIBIT ERROR TYPEOUT 
le 010000 ENABLE LINE FREQ. RATE TESTING 
1] TMMISIT” ITERATIONS (SHORT PASS) 
10 BELL ON ERROR 
09 001000 LOOP ON ERROR 
08 000400 LOOP ON TEST IN SWR <7:0> 

S.2 SCOPE LOOPS 

5.2.1 SCOPE LOOPS WITH A HARDWARE SWITCH REGISTER 

IF AN ERROR OCCURS AND THE USER WISHES 10 SCOPE THE ERROR, HE (OR 
SHE ) SHOULD SE pulS= TO HALT ON ERROR. THEN ” PROGRAM 
Wet Ts on aH T Said4zl. To Lode on Nt EST. SET 

P
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3=1 710 INHI RROR PRINTOUT, ANO PRESS CONTINUE ON THE CPL'S 

5 
oes S.2.2 SCOPE LOOPS WITHOUT A HARDWARE SWITCH REGISTER 

23? IF AN ERROR OCCURS AND THE USER WISHES TO SCOPE THE ERROR 
298 “§SWREG" SHOULD BE ALTERED TO 5490000" AT THE START OF THE TEST 

TO ET ON ERROR THEN WHEN THE HALTS ON ERROR AD Oe 

oe ACCURRENT? ep Ato “fiat SHOAL % Mi feo THEN TYPE oP per °%6 
CONTINUE PROGRAM EXECUTION. Be

as
 



z R 
ru
 x 

W
I
I
G
)
 

G
I
G
I
 
G
I
G
I
 

G
I
G
)
 

Oe
 

Da
s 

fe
 

bo
 
he

 
pe
e 

Pe
e 

Fe
 
Pe

 
He

 
D
M
D
O
n
N
W
U
I
L
W
I
N
M
-
O
 

Ww
 8 

HO1 
11-OVKWA-A MACYI1 27(732) O4-OCT-76 14:57 PAGE 8 

o
~
 4
 
PAGE 7 aan 

S.3 PROGRAM AND/OR OPERATOR ACTION 

§.3.1 LOGIC TEST 

THE FIRST PASS THROUGH THE PROGRAM WILL BE MADE WITH ITERATIONS 
INHIBITED. SUCCESSIVE PASSES WILL ENABLE ITERATIONS IF SWR11=0. 

IF NOT INHIBITED BY APT. THE PROGRAM WILL LOOK FOR MORE KWV1I’S 
TO EXERCISE, ONE PASS WILL EXERCISE ALL KWV1I’S. 

IF FOUR UNITS ARE DETECTED, THE FOLLOWING WILL BE TYPED: 

UNIT #000001 COMPLETED TESTING rye 8000002 
UNIT s000002 COMPLETED TESTING UNIT #000003 
UNIT #000003 COE TER TESTING UNIT 8000004 

SE
RR
E 

RC
O 

Be
s 

AT ENO_OF PASS WHEN ALL UNITS HAVE BEEN TESTED, THE FOLLOWING 
TYPEOUT WILL OCCUR: 

“ENOPASS 12 - TOTAL ERRORS 4 - GOOO UNITS 000000000000101:1" 

THIS INDICATES THAT THE PROGRAM HAS COMPLETED le OCTAL (10 
DECIMAL) PASSES. DURING THAT TIME Y(OCTAL) ERRORS WERE DETECTED. 
a90 WE TESTED 4 UNITS AND THE THIRD UNIT WAS THE ONLY UNIT TO 

S.4 INHIBITING AUTO-SIZE FEATURE 

THIS PROGRAM WILL AUTOMATICALLY RUTO-SIZE AND TEST EACH KWVI1 IT 
DETECTS ON THE SYSTEM. TO INHI8I 1S OF 

SET THIS BIT NO REFER TO SECT 
ADORESS OF THE KWV11 UNDER TEST. 
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6.1 ERROR PRINTOUT 

PRINTOUT VARIES WITH THE ERROR DETECTED. THE ERROR PC TYPED OUT 
IS THE ACTUAL LOCATION OF THE ERROR CALL. 

A HALT AT LOCATION “STYPE"+10 WHEN RUNNING WITH NO TERMINAL 
INDICATES AN ERROR HAS OCCURRED. TO FIND OUT THE NUMBER OF THE 
ERROR, EXAMINE LOCATION “STSTNM@. THIS IS THE ITEM NUMBER OF THE 
ERROR. TO FINO OUT WHAT THE ERROR TYPEOUT WOULD HAVE BEEN GOTO 
TO THE ERROR POINTER TABLE BEGINNING AT LOCATION “ERRTB”. 

6.1.1 EXAMPLE 

IF EXAMINED LOCATION “STSTNM™ AND FOUND A S(1 ion) WE GO 10 
LOCATION “SERRTB”_ANO LOOK THROUGH THE ERROR POIN TABLE UNTIL 
WE FOUND ITEM S. THE INFORMATION WOULD LOOK LIKE: 

; ITEM S 

BMS 5 CLOCK Reet Ree ons ERROR 

5 EST I rom 
af) FINO QUT THE INFORMATION SPECIFIED BY OTS 
(SERRPC ,8SR, SBOADR, SBDAOR) FOLLOW THESE STEPS: 

1. LOOK UP THE ADORESS OF THE LABEL (I.£., SERRPC) IN THE SYMBOL 
TABLE WHICH FOLLOWS THE LISTING. 

2. # PUT THIS SS IN THE SWITCH REGISTER AND DEPRESS THE 
LORO RODRESS SWITCH ON THE PROCESSOR’S CONSOLE. 

# NOW DEPRESS THE EXAMINE SWITCH. 

# THE DATA DISPLAYED IN he DATA LIGHTS IS THE INFORMATION 
THAT WOULD HAVE PRINTED FOR HIS LABEL IF YOU HAD A 
INPUT/OUTPUT TERMINAL. 

SEE SECTION 8.4 FOR LSI-11 ODOT COMMANDS. *
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NON-STANDARD ERROR HALTS 

TIN THE TRAP CATCHER AREA LOCATIONS O00700-001CO0, 
TNOICA S: 

1. THE KWV11 INTERRUPTED TO A WRONG VECTOR ADDRESS, 

OR 

2. TIME-OUT OR ILLEGAL INSTRUCTION HARDWARE TRAP. 

RESTRICTIONS 

EXTERNAL INPUTS 

EXTERNAL INPUTS SUCH AS “SLAVE INT, "STI" ARO “STe" MUST NOT BE 
CTED 10 HARDLGRE THAT MIGHT GENERATE THESE 

GNAL WHILE THE e Dracneetie TS RUNN RUNNIN. 

STARTING RESTRICTION 

FAF “RUNNING CLOCK SUCH AS GOHZ FROM THE POWER SUPPLY 
TTAC i aat var” BU LINE ON BOTH REV LEVEL C/D Awe 

Sa TIERRA UL Meee Ect 
THEREFORE THIS PROGRAM CAN NOT DISABLE THE BEVNT LINE BY 
INHIBITING INTERRUPTS. 

USER SYSTEMS REQUIRING A FREE-RUNNING CLOCK ATTACHED TO THE BEVNT 

Baiatl "tg SOF, Lube He oC alth He shatine maltese HEE 
OF ustnG a CRD END T N USING COMMAND . 

Therert in TING ares oe avo Q ca SET, EVENT’ THEY 
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7.3 POSSIBLE PROGRAM “BOMBS” 

THe FIRST TH TWO TESTS OF OF ttt. PROGRAM CHE K TO ree, IF THE KWVI1 
HE PROGRAM THINKS IT& 

DOES NO RESPOND A aT ERROR BeeceS. WANs? Bus FRRORS CAN OCCUR 
DR TNG THe TIME THE PROGRAM SIZES TO SEE HOW MANY KWV11 ARE ON 

FOR nore INFORMATION ON THE NEXT SUBJECT, SEE JAN. 1976 LSI-11 
ENGINEERING BULLETIN ISSUED BY THE DIGITAL COMPONENTS GROUP. 

BUS ERRORS MARY ALTER THE PRESET CONTENTS OF Loca 4 BEFORE THE 
TRAP IS EXECUTED, THEREBY TRANSFERRING PROGRAM CONT rRot TO_AREA IN 
THE PROGRAM THAT WAS NOT SET UP TO HANDLE THE F THIS 
HAPPENS, THE PROGRAM WILL “BOMB” AND POSSIBLY TEU TE PARTS OF 

POWER FAIL 

AFTER A POWER FAILURE OCCURS, THE PROGRAM EXECUTION WILL CONTINUE 
ar THe POINT WHERE THE POWER OCCURRED. THE PROGRAM WILL TYPE 

XXDP, ACT, APT 

THE PROGRAM Is CHRINABLE UNDER XXDP ALTHOUGH “APT 
HOOKS" HAVE BEEN INSTALLED, THEY HAVE ot Seen tésTeb. 

EXECUTION TIME 

2:8 RINUTES (180 SEC) Alfa TfeRAt ions No ERRORS 

—_—_ 
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8.4% LSI-11 “OOT" COMMANDS 

8.5 

FORMAT DESCRIPTION 

<CR> RETURN CLOSE OPENED LOCATION AND ACCEPT NEXT 

<LF> LINE FEED CLOSE CURRENT LOCATION; OPEN NEXT SEQUENTIAL 
LOCATION. 

¢ (UPARROW ) OPEN PREVIOUS LOCATION. 
© (LEFT ARROW) TAKE CONTENTS OF OPENED LOCATION, INDEXED BY 

CONTENTS OF PC, AND OPEN THAT LOCATION. 

: SSeS Eels PLAST AS ATE 
R/ OPEN THE WORD AT LOCATION R. 
/ REOPEN THE LAST LOCATION. 

SN/ OR RN/ OPEN GENERAL REGISTER N(O-7) OR S(PS 
REGISTER). 

R:G OR RG GOTO LOCATION R AND START PROGRAM. 

NL EXECUTE BOOTSTRAP LOADER USING N AS DEVICE 
CSR. CONSOLE DEVICE IS 177560. 

:P OR P PROCEED WITH PROGRAM EXECUTION. 

RUSOUT RESPONSE ERASES PREVIOUS NUMERIC CHARACTER. 
IS A BACKSLASH (). 

ENTERING LSI-11 “OOT™ 

THE HALT OR OOT MICROCODE STATE 
BE ENTERED IN F 
FROM THE RUN STATE 

EXECUTION OF A LSI-11 HALT INSTRUCTION, 

A DOUBLE BUS ERROR, 

IVE DIFFERENT WAYS (OTHERS ARE 
OF THE KDIIF (LSTa MODULE 

AS A POWER UP OPTION, 

ASCII BREAK WITH OLVI1 FRAMING ERROR ASSERTING THE 8 HALT 
LINE (ENABLED BY JUMPER OF DiLYi1). 

£
&
 

Ww
W 

7
 

&
 



MO1 
MAINDEC-11-DVKWA-A MACYI1 27(732) O4-CCT-76 14:57 PAGE 13 
OVKWA.P11 

531 UPON ENTERING THE HALT STATE, THE KOLIF RESPONDS THROUGH THE SET 
S32 OF COMMAND LISTED IN SECTION 8.4. 
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8.6 USE OF PROGRAM SOFTWARE SWR 

8.7 

THE PROGRAM SOFTWARE SWITCH REGISTER IS ENABLED IF 

1. NO HARDWARE SWR EXISTS; 

e. IF YOU START WITH ALL ONES (SWR=177777) IN THE SWITCH 
REGISTER. 

THE SOFTWARE SWITCH REGISTER mY BE CHANGED BY TYPING tG (CONTROL 
AND LETTER G KEYS TYPED SIMULTANEOUSLY). WHEN tG IS TYPED, THE 
PROGRAM RESPONDS BY TYPING “SWR=XXXXXX" WHERE XXXXXX EQUALS THE 
FORMER CONTENTS OF THE SWITCH REGISTER. 

IF YOU WISH TO KEEP THE CURRENT VALUE, TYPE <CR>. IF YOU WISH TO 
CHANGE THE VALUE, TYPE THE NEW VALUE FOLLOWED BY A <CR>. 

IT IS IMPORTANT TO NOTE THAT THE DIAGNOSTIC IS NOT RUNNING AFTER 
THE tG UNTIL A <CR> IS TYPED. 

SPECIAL I/0 SIGNAL TESTS 

THREE TESTS WERE INCLUDED TO ENABLE CHECKOUT OF 1/0 SIGNALS: 
STe, AND CLOCK OVERFLOW. THESE TESTS HAVE A SPECIAL 

STARTING RDORESS. SINCE END-PASSES ARE IMMEDIATE, NO “ENO OF 
PRSS” message IS REPORTED. ERRORS ARE REPORTED BY TYPING OUT THE 
PC WHE HE ERROR WAS DETECTED. WHEN STARTED, THE PROGRAM 
REMAINS IN A LOOP GENERATING AND DETECTING THE SPECIFIED SIGNALS. 
HALT ON ERROR AND INHIBIT ERROR TYPEOUT OPTIONS MAY BE USED. 

LOGIC TEST MUST HAVE ALREADY BEEN RUN ON THE KWV1i. 

8.7.1 I70 SIGNAL TEST 81 ST1 IN, STe OUT 

SWITCH PACK Se MUST BE SET UP AS FOLLOMS: 

SWITCH STATE 

OF F 
ON 
OFF 
OFF 
OM 
ON 
NOT USED 

THE FOLLOWING JUMPER MUST BE INSTALLED. 

N
O
 

U
V
E
S
 
G
I
T
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S89 J1-SS (ST2 OUT) TO Jl-WV (ST1 IN) 

—-_
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LORD AND START THE PROGRAM AT 210. 

8.7.2 170 SIGNAL TEST 82 CLOCK OVERFLOW TEST 

SWITCH PACK Se MUST BE SET UP AS FOLLOWS: 

SWITCH STATE 

N
O
Y
U
T
£
 

GI
MU
e-
- 

2 

THE FOLLOWING JUMPER MUST BE INSTALLED. 

JI-RR (CLOCK OVERFLOW) TO JI-TT (STe IN) 

LORO AND START AT LOCATION 214. 

8.7.3 1/0 SIGNAL TEST #3 ST1 OUT AND STe IN 

SWITCH PACK Se MUST Be SET UP AS FOLLOKS: 

SWITCH STATE 

THE FOLLOWING JUMPER MUST BE INSTALLED: 

JI-W (ST1 OUT) TO J1-TT (ST2 IN) 

LORD AND START AT LOCATION 220. 

PAGE 13 
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8.8 PRODUCTION STARTING ROORESS 

8.9 

A SPECIAL STARTING ROorE =? tes BEEN PROVIDED FCR IN-HOUSE 
POCOUCTION TO USE TO START THE LOGIC DIAGNOSTIC AND INFORM THE 
TEST THAT PRODUCTION IS USING IT. 

IN ie FIELD OM. ENOUGH RODRESSES WERE ALLCTED FOR 4 SEQUENTIAL 
WEN ip LOGIC TESTS ARE STARTED AT LOCATION 200, WE 

OLY "Rit0-8 UP TO 4 KWVLIS. 

IN HOUSE TESTING MAY WISH TO EXERCISE UP TO 16 KWVI1IS AT ONE 
TIME. THE LOGIC TESTS MAY BE STARTED AT LOCATION 230 AND THE 
PROGRAM WILL AUTO SIZE UP 0 16 KwVIIS. 

TESTOR STARTING AOORESS 

R 2PeC TA STARTING ADORESS HAS BEEN PROVIDED 
USE TO S"ART THE LOGIC DIAGNO ORM 
CLOCK MODULE IS CABLED TO AN 

MANUAL INTERVENTION IS NEEDED 
PRUGRAM WILL TYPE OUT aL INSTRUC 
Ji ON THE CLOCK MODULE TO J10 
Se (ON THE CLOCK MODULE) SHOULD 

u D BE OFF. 

OR MANUFACTURING TO 
HE PROGRAM THAT THE 

—
i
n
 
—
 

—
 
o
 “m
n 

QUENCE OF TESTING. THE 

SWITCHES 1 AND 3 OF 

Sst MC,MO,CNO 
LIST ME 
-ENABL ABS 
: nA 
"MCALL HEADER, .SETUP, .SETTRAP, .TRNTRP, STRAP, .SROOCT, .STYPBIN 
[MCALL TYPOCS, 'SPOXER? “SCATCH, /STYPOCT: EQUAT: SCMTAG, . SKRHT 
"MCALL .SEOP. 'SERROR, 'SERRTYP’ S$TYPDEC; . §SCOPE, . SREAD, . STYPE 
fcc Secu. -SAPTHOR, . SAPTYPE 

A 

- TITLE MAINDEC-11-OVKWA-A 
;#COPYRIGHT (C) 1976 
:sO1G TT EQUIPMENT CORP. 
#MAYNARD, MASS. 01754 

HTPROGRIN BY EDWARD C. BADGER 

i ATH S_PROGRAM ASSEMBLED USI 
 #P 

THE POP- NG 1L MAINDEC SYSMAC 
(MAINDEC-11-DZQAC-CO),MAR 21, 1976. 
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& 7" 
63° 000001 $TNz! 

= 639 000000 . SMRH: 
750 .SBTTL TRAP CATCHER 

708 AO, UNISED TIONS ONTAIN A= #2, HALT REF HORELECA traps BNOCINT 
798 74 {LOCATION 0. CONTAINS O TO cate IMPROPERLY LO LOAGED VECTORS 

= 

207 000174 rons DISPREG: .WORD 0 +1 SOF TARE DISPLAY REGISTER 
000176 SWREG: WORD O : SOFTWARE SWITCH REGISTER 

709 000100 - 
710 000100 900102 o0000 “TOR 102,2 -IF "B EVENT” ON Q-BUS IS CONNECTED 
zi “WE NEED WAY OF IGNORING ITS INTERRUPTS. 

713 = 
714 oo0c00 ean 001472 IMP QeSTART 
71S OO00ce04 000137 Odc070 INP VERS TART 
716 10 1 1 Jup BIOTST 
717 4 ! i Yup n1O1312 
718 1 1 JMP aalOTsT 

720 000230 2230 
721 000230 000137 0014S np DeNSTART - WESTFIELD STARTING ADDRESS 

555 000240 rent 001442 Wwe aeTSTSTR ALL TESTER TESTS 
7o4 “IF STARTED HERE. 
735 ALLOWS PRODUCTION TO EXERCISE 
72 "UP TO 16 CLOCKS. NORMAL =4 

728 -SBTTL BASIC DEFINITIONS 

730 -#INITIAL AOORESS OF "HE STACK POINTER ### 1100 ### 
731 001106 Stack= 1100 
732 “EQUIV Ext. ERROR - BASIC DEF INET 10N OF ERROR CALL 
7 “EQUIV TOT, SCOPE BASIC DEFINITION OF SCOPE CALL 

735 p AMISCELL ANEOUS DEFINITIONS 
7% 900011 Hy= -CODE FOR HORIZONTAL TAB 
EL poms LFs i KODE Por IM raeee 

1 ERs ' :? CODE Fon & ARRIAGE RETURN 
733 000200 CRLF= 200 +s CARRIAGE pREFURN-L INE FEED 
740 177776 = 7777 a: OE oke STATUS 
rath EQUIV PSU 
742 177774 STKLMT= 179774 5 (ACK LIMIT REGISTER 
743 1 PIRG=z 17777 2+ PROGRAM INTERS IPT REQUEST REGISTER 
attr HEaEE = 17757 *  HARCWARE SWITCH REG 
ms 177570 DDISP= 177570 :HARDWARE DISPLAY REGISTER 

247 -#GENERAL PURPOSE REGISTER DEFINITIONS 
a: 900000 Ro= a Gece GISTER 

70 ati ne GENrRat RECTETER 
751 0c0003 R3= “3 t* CENERAL REGISTER 
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OVKWA. PLL BASIC DEFINITIONS 

73 pooges R4= “4 .;GENERAL REGISTER 
73 S008 RS= 4S - GENERAL R Recieres 
t = vA 

vee Boaoos At ans: Peek etER 
785 -EQUIV R6,SP 1 STACK INVER 
757 “EQUIV R7,PC -: PROGRAM COUNTER 

-#PRIORITY LEVEL DEFINITI 
a. :6,5,8,0.8) Proz OPRIORITY LEVEL O 
71 OC2040 PRi=z 40 -:PRIORITY LEVEL | 
be 100 PRe= 100 S!PRIORITY LEVEL 2 
ra 140 PR3= «1:40 PRIORITY LEVEL 3 
764 o0d200 PRY= (PD :PRIORITY LEVEL Y 
755 906 PRS= o40 j PRIORITY LEVEL S 
766 0053 PR5= : PRIORITY 6 
7b? 000340 PR7= 340 ::PRIORITY LEVEL ? 

769 #°SHITCH REGISTER® SWITCH DEFINITIONS 
770 oocoo Gwis= 100000 
771 0090 Sul4= 40000 
77e 020090 SWl3= 20000 
773 010C00 Sdle= 10000 
774 004500 Swil= 4000 
275 b02599 Swid= 2000 
77% 001 SwO3= 1000 
777 000400 Swog= 400 

as vette ot ante 
780 O00040 ate: 40 
781 o00020 SuO4= 2D 
7B2 050010 Su03= 10 
783 OGOCO4 Su0es 4 
784 000002 SuOlz 2 
78S 000001 SWOO= 1 09 
75h -EQurV 3 
787 “EQUIV Swog' 
788 “EQUIV SWO7; Sw? 
789 “EQUIV ‘ SWb 
730 “EQUIV us 
791 “EQuiv f 
732 “EQUIV SWO3;Su3 

rs cay Sa Se 
es -BeuTY ons" ee 

797 -#DATA BIT DEFINITIONS (BITOO TO BITIS) 
79g 100000 BIT1S= 100000 
733 040090 BITiNs 40000 

801 tees BtTi3= Fho00 
&G2 004000 BIT11= 4000 
803 002000 BIT10= 2000 
894 OC 1C00 BIT03= 1000 
805 000400 BI T0g= 400 
896 005200 IT07z 200 
807 000100 BITO6= 100 
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OVKWA. P11 BASIC DEFINITIONS 

898 o00040 BITOS= 40 
8093 000020 SITO4= 20 
810 000010 BITO3= 10 
811 TOe= 4 

16 TQl= 
] l TOG= 
14 -EQUIV §1709,B1T9 

815 -EQUIV 81108, 8178 

a Fahy Bi tbe Bite 
18 SEQuIv BITOS;8ITS 

819 -EQUIV BITOY, BITSY 
820 -EQUIV BIT03,BIT3 
Bel EQUIV Bitde, Bite 
B22 “EQUIV BITOI.BITI 
B23 -EQUIV BITOO,BITO 

825 -¥BASIC “CPU™ TRAP VECTOR ADDRESSES ; 
826 R = 4 ;; TIME OUT AND OT ER ERRORS 
827 006310 SVEC= 10 *:RESERVED AND ILLEGAL INSTRUCTIONS 
828 00C014 TBITVECE14 2 "T" BIT 
8293 000014 TRIVECS 14 -: TRACE TRAP 
830 000014 BPTVECs 14 BREAKPOINT TRAP (BF”) 
931 pocdeo IOTVEC= 20 *: INPUT/OUTPUT TRAP (I0T) ##SCOPEs# 
832 ocode4 ECs 24 :POWER FOIL 
833 000030 EMTVEC= 30 EMULATOR TRAP (EMT) ##ERRORES 
834 4 T C=34 "TRAP" TRAP 
83S 360 TKVEC= 60 : TTY KEYBOARD VECTOR 
836 900064 TPVEC= 64 -: TTY PRINTER VECTOR 
BS PIRQVEC=240 :: PROGRAM INTERRUPT REQUEST VECTOR 

839 170420 ABASE= 170420 
840 000440 AVECTI= 440 
Bul 000200 QPRIOR= 200 

843 167400 SSHR= - 167400 
B44 00000! $TN= 

Bub .S8TTL ACTI1 HOOKS 

e482 3 SKSRERSRESAEAESLARSAERESRALSRAAEKEARSSELERELESEAERESRSRSAERRLERS 

849 : HOOKS REQUIRED BY ACTII 
B50 oo0e44 vps. -SAVE PC 

BS2 O0004% 0613302 SENDAD 5: 1)SET LOC.46 TO ADORESS OF SENDAD IN .SEOP 
853 po00nse2 .=52 
854 o9000S2 900000 “WORD O i32)S61 Loc.S2 TO ZERO 
ess sea 3; RESTORE PC 
856 vastaen el 
ee? .SBTTL APT PARAMETER BLOCK 

gS3 HH BERGE EEE SEARS EREREA SR SSEREA RASA SEARAASRSAERERRSRARE 

860 -SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
Bbl ; 5, Mb Oe AAG SE ab 0b 0 A Sa a a Aa a a a a aaa aR EE 

G62 001000 .$Xz. SAVE CURRENT LOCATION 
863 oooce4 -ze4 =: ;SET POWER FAIL TO POINT TO START OF PROGRAM 
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OVKWA.P1 PARAMETER BLOCK l APT 

864 O0000e4 000200 200 s:FOR APT START UP 
85S OO0044 "244: :POINT TO APT INDIRECT ROORESS PNTR. 
866 OccOy4 901900 SAPTHOR : POINT TO APT HEADER 
867 001 SX: :RESET LOCATION oO ERO 
868 H . PESEDREREEASEREEESESSEESSS4ES5409 5555255544085 50 55000 EEERE 

869 ee Tp APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
B70 INTERFACE SPEC. 

872 001000 SAPTHD: 
873 oc1000 990000 SHIBTS: .WORD O -: TWO HIGH BITS OF 18 BIT MAILBOX ADOR 
874 901002 OO1174 SMSAOR: -WORD S$MAIL ;:ADDRESS OF APT MAILBOX (BITS 0-15) 
875 OO1004 90006 STSTM: .WORD 2 RUN TIM OF LONGEST TEST 
876 001906 0001 SPASTM: .WORD 20. ;iRUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
877 001010 000170 SUNITM: - WORD 150: “ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 
878 001012 000031 : SETEND-SHAIL 72 > LENGTH MAILBOX-E TABLE (WORDS) 
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OVKMA. PIL COMMON TAGS 

e739 .SBTTL COMMON TAGS 

881 5 RHEE SEERAESRESRRSRAREREERSREALER ELK RRL AE REEL RARRAERERERESESE 

£9 ae TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 

£59 IN 
88S 901100 21100 
886 901 190 SCMTAG: START OF COMMON TAGS 
£97 401100 ooco00 hk 0 
E38 001102 06a STSTNM: |BYTE 0 CONTAINS THE TEST NUMBER 
839 001103 000 SERFLG: .BYTE 0 : CONTA ERROR FLAG 
830 001104 900000 SICNT: 0 “CONTAINS SUBTEST ITERATION. COUNT 
E31 001108 009000 SLPAOR: “WERD 0 i CONTAIN SCOPE LOOP A ADORE SORE 

€3 Rati te iat Haile “wd " ie onTAINS F6Phe FE Pentre Ue FOR TED 
Q94  OS1114 0co SITEMB: .BYTE 0 :CONTAINS ITEM CONTROL BYTE 
895 091115 001 SERMAX: |BYTE 1 + CONTAING MAX. ERRORS PER TEST 
®% 901116 o00000 SERRPC: (WORD O CONTAINS PC OF LAST ERROR INSTRUCTION 
897 (91120 ocdd0d $GDPOR: -HORD 0 *=CONTAINS RDORESS OF °GOOD’ DATA 
ese Cll!e2 909000 $80ADR: |WO 0 *:CONTAINS AOORESS OF *BAD’ DATA 
899 OGlle4 O00000 SGDDAT: .WORD 0 >:CONTRINS ’GOOD’ DATA 
300 901125 000000 SBDOAT: [WORD 0 i CONTAIN "BAD’ DATA 
90: 01130 609000 ‘WORD «OO SERVED--NOT TO BE USED 
92 O1132 O00000 "WORD 0 
903 CQ1134 000 T -BYTE 0 -pUTOHAT C MODE J ICATOR 
904 O0113S 900 SINTAG: |BYT INTERRUPT MODE INDICATOR 
905 001136 000000 ‘WORD «=O 
905 001140 177570 SUR: “WORD DSWR ;sADORESS OF SWITCH REGISTER 
907 001142 177570 DISPLAY: .WORO DDISP * OF DISPLAY REGISTER 
$08 OCIIY4 177560 STKS: 177560 Tus 
909 09114 177562 STKB: 177562 
910 OC1ISO 177564 STPS: 177564 
911 001152 177566 STPB: 177566 
31g 001154 000 SNULL: .BYTE 0 
913 oc115s O02 SFILLS: .BYTE 2 
914 901155 Ole SFILLC: .BYTE le 
915 061157 000 STPFLG: [BYTE 
916 001160 oococé STIMES: O 
317 901 1be 00006. SESCAPE:0 1 
818 531164 177607 000377 S=ELL:  .ASCIZ <207)<377>«377) 2: 

Eee per (i a 
921 Boi7e 0000! sr Rec TS (12) 4 Oe ED 
952 Se neh ces ices cc eaaeeananeseebinconan 
323 ‘ABTTL APT MAILBOX-E TABLE 

ase H 7 0-3 lallaialelaelailalelelaeieileiaeicelaeieebeels 

"EVEN 
$27 00 SMAIL: : RPT 
$28 00 SMSGTY: .WORD AMSGTY be cnce AVPE CODE 
$29 00 SFATAL: .WOPD FATAL ;;FATAL ERROR NUMBER 
30 es STESTN: .WORD ATESTN ii TES T 

1 spass: WORD APASS ;;PASS C 

3 Ree Sau tact 
ric BD Shscad: “WORD  AMSGAD tte SchGe AbbareS 
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OVKWA. P11 APT MAILBOX-ETABLE 

93% o0lele SMSGLG: .WORD AMSGLG ;;MESSAGE LENGTH 
333 isis 5 TABLE: ; APT ENVIRONMENT TABLE 

1214 NV: BYTE AENYV ENVIRONMENT BYTE 
938 001215 SENVM: .SYTE AENVM j SENVIRONNENT MCSE BITS 
939 01218 G: ke ASWREG T SHIT CH REGISTER 
940 001 » | WO AUSWR ii rER SWITCHE 
941 OOlez2 SCPUOP: .WORD ACPLOP ;-CPL TYPE, OPTIONS 
942 - BtTs 15-11=CPu TYPE 
3 -# 11/04=01, 11/05=02, 11/20=03, 11/40=04, 11/45=05 
Quy + 11/70=06'PDQ=07, 6=10 
S45 + BIT 1O=REAL TIME CLOCK 
946 + BIT 9=FLOATING POINT PROCESSOR 
947 +e BIT B=MEMORY 
948 001224 ooo $mamSi: .BYTE  AMAMS] ;jHIGH ADDRESS, M.S. BYTE 
M9 001225 000 SMTYP1: .BYTE AMTYP! ::MEM TYPE Bike 
950 # hen TYPE BY -- (HISH BYTE) 
of} i 900 NSEC CORE=00! 
952 + 200 NSEC BIPOLAR=002 
953 ty 00 NSEC ™CS=003 
94 001226 000000 SMAORI: .WORD AMADRI ssHIGH ADDRESS. BL] 
955 . MEM.LAST ADOR.=3 BYTES, THIS WORD AND LOW OF “TYPE™ ABCVE 
965 001230 acc $MaMS2: .BYTE AMAMS2 ;;HIGH ADORESS.M.S. BYTE’ 

> 001231 600 SMTYPo: [BYTE AMTYPS ::MEM. TYPE, BLKbe. 
8 MOle3e MADRE: -WORD AMADRE ;;MEM. LAST ADDRESS, BLK82 
$59 01034 ooo MAMS3: .BYTE AMAMSS ::HIGH ADORESS,M.S-BYTE 
96 0012635 000 $MTYP3: .BYTE AMTYP3 sitEN. TYPE, BLK 83 
961 091236 000099 $MADR3: WORD AMADR3 ;:MEM.LAST ADDRESS, BLK83 
%2 O01e40 SMAMSY: [BYTE AMAMSH ;:HIGH ADDRESS M.S. BYTE 
%3 00124] 0c0 SMTYPY: .BYTE @MTYPY siteh. TYPE, BLK EY 
964 0012042 SMADRY: |WORD AMAORY ;:MEM.LAS * BOORESS BLKe4 
865 OO0le44 003440 SVECTI: .WORD AVECTL ;; INTERRUPT VECTORS! BUS pPRIORITy a1 
%6 00124 009000 SVECT2: .WORD AVECT2 j; Ese ore VECTOREEBYS PR 
97 001250 170420 SBASE: WORD ABASE OF E£OU PMENT ORROER” TEST 
868 001252 000009 SCEVM: [WORD ADEVM ;:DEVICE 
369 O0C12eS54 000000 SCOWL: .WORD ACDW! + CONTROLLER DESCRIPTION WORD#1 
370 0012S SETEND: 
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-SB°TL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE INFORMATION Tre, jhee EACH ERROR THAT CAN OCCUR. 

ELSE At TGR SITES, ge EER TRIE Med Bad Met eH oa THE THRE. 1S PERTINENT. 
i aNOTE: Fach ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 
;# ith T OH POINTS TO THE DATA HERCER 
:# OT + POINTE TO THE DATA 
.# OF POINTS TO THE DATA FORMAT 

SERRTB: 

;ITEM 1 

Mi OCK FUNCTION ERROR 

i pe ie SEDOAT $GDOAT 8 
OFS L NUMBERS ARE IN OCTAL FORM 

;ITEM 2 

EMe ;CLOCK SR_DATA ERROR 

i EERE pee sapoat scoot” © 
OFO PALL NUMBERS ARE IN OCTAL FORM 

;ITEM 863 

EM3 “CLOCK ®R DATA ERROR 

Ne pe ear secon’ scopaT 
OFO ALL NUMBERS ARE IN OCTAL FORM 

;ITEM 4 

0 RESERVED FOR FUTURE ERROR. 
6 ;RESERVED. 

OF O ALL NUMBERS ARE IN OCTAL FORM 

SITEM 65 

MS ; CLOCK COUNT REG ERROR 
H4 “ERRPC =OACR «OWAS OSB 

OT] :SERRPC, ACR, SBDDAT, S$GDDAT 
OF O “ALL NUMBERS ARE IN OCTAL FORM 
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OVAWA.PLI ERROR POINTER TABLE 

1028 
1928 -ITEM 6 

1031 001326 O16542 EMie ;CLOCK © COUNT FUNCTION ERROR 
1032 001230 b17018 Dug "ERRPC fer 
1033 001332 0617140 OT] iERRPC 
1034 001334 917202 DFO AY NUMBERS ARE IN OCTAL FORM 

1036 
1037 sITEM 7 

1039 001336 016577 EMI6 CLOCK INTERRUPT ERROR 
1090 O01340 017012 DHi2 ‘ERRPC ASR 
1041 001342 017140 OTle SERRE &SR 
104g OO1344 017202 OFO ALL NUMBERS ARE IN OCTAL FORM 

1044 
1045 -ITEM 10 

1047 001346 015639 EM20 -CLOCK REPEATABILITY ERROR 
1048 0013S0 O1 OHeO ;ERROR ASR 2NO CNT shite CHT reed ou 
1049 001352 017146 OT20 i SERRA ASR, SSDDAT 
1050 001354 O17e0e OF O ALL NUMBERS’ ARE IN bc Baro olen 

1052 
1053 sITEM 11 

1055 001356 G1é6Si5 Ei*h} sCLOCK COUNT ERROR 
1056 001360 016765 OHY ‘ERRPC ASR WAS S/B 
1057 001362 017162 OTee *SERRPC, ASR, SBDDAT, STMPO 
1058 001364 01720 OFG *ALL NUMBERS’ ARE IN OCTAL FORM 

1060 
1061 -ITEM 12 

1063 901366 016665 EM26 sCLOCK ADORESSING ERROR 
1064 001370 06170 OH26 “ERRPC CLOCK ADDR. 
1065 001372 017174 DT26 i SERRA STMPO 
1066 001374 017202 OFO ALL NUMBERS ARE IN OCTAL FORM 

1068 
1069 001376 170420 ASR: WORD  ABASE 
1070 OO1400 17042 AER: “WORD  ABASE+2 
1071 001492 0004 VECTI: :WORD AVECTI 
1072 OO1404 O00442 VECTP: WORD AVECTI+2 
1073 001406 OOoo444 VECT2: :WORD  AVECTI+4 sVECTOR RDOR. OF ST2 INTRS. 
1074 OO1410 COd44E VECTOP: .WORD AVECTI46 
1975 021412 0900200 PRIOR: WORD PRIOR 
1076 091414 167774 OR: “WORD = 167774 
1077 OO1416 167772 DRe2: “WORD =: 167772 
1078 091420 900090 TMPO: .WORD 0 TEMP SiURAGE. 
1 001422 007000 TMPL: 0 TMP STORAGE. 

pe aed arate: ‘wor oo NT T E UNDER TEST. 
ir3s 14 ileted UTEST: M0 8 ike PS TRACK bev Rai Re 
1083 001432 000000 ERCNT: .WORD 0 COUNTS ERRORS. 
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001436 

001436 

001436 

MOe 
O4-OCT-76 14:57 PAGE 26 

1S: 
-SBTTL INITIALIZE THE COMMON TAGS 
;;CLEAR THE COMMON TAGS (SCMTAG) AREA 

MOV aSCMTAG, R& ;;FIRST LOCATION TO BE CLEARED 
CLR (R6)+ , ;;CLEAR MEMORY LOCATION 

. ;;LOC? BACK IF NO 
MOV SSTACK, SP -:SETUP THE STACK POINTER 

ss INITIALIZE A FEW VECTORS 
MOV SSSCOPE @8IOTVEC ; io! VECTOR FOR SCOPE ROUTINE 
MOV 9340 astoTvecte ;;CEVEL 
MOV 8SERROR, JEMTVEC ; EMT VECTOR FOR ERROR ROUTINE 
MOV 340, aeeNTVEC+e ;:LEVEL 7 
MOV SSTRAP, osTRAPVEC :- TRAP VECTOR FOR TRAP CALLS 
MOV 8340, akTRAPVEC+2: LEVEL 7 
MOV SSPWRON, JSPWRVEC ;;POWER FAILURE VECTOR 
MOV 8340, dePWRVEC+S ;;CEVEL 7 
CLR STIMES *: INITIALIZE NUMBER OF ITERATIONS 
CLR SESCAPE CLEAR THE ESCAPE ON ERROR ADDRES 
MOVB #1, SERMAX ALLOW ONE ERROR re R TEST 
MOV &., SLPAOR is INITZALIZE THE LOOP ADORESS FOR SCOPE 
MOV #. SLPERR > > SETUP ERROR LOOP AGORESS 

-;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

MOV DRERAVEC,-(SP) ;;SAVE ERROR VECTOR 
MOV #64 aBERRVEC ::SET UP ERROR VECTOR 
MOV #0SHR 3;SETUP FOR A HARDWARE SWICH REGISTER SWR 
MOV #0D1SP, DISPLAY ;3;AND A HARDWARE DISPLAY REGISTER 

Beg, Soak ;;TRY TO REFERENCE HARDWARE SWR 

64S: Rov Pee isp) UOT OP For TRAP RETURN 
65S: MOV —BSWREG._ SR ;;POINT TO SOFTWARE SiR 

MOV SOISPREG, DISPLAY 
66S: MOV (SP)+,d8ERRVEC ;;RESTORE ERROR VECTOR 

SPASS ;;CLEAR PASS COUNT 
BITB BAPTSIZE,SENVM ;;TEST USER SIZE UNDER APT 
BEQ 67$ ::YES,USE NON-APT SWITCH 

my erat: of SeCtA Eston steer, ay Les a 2 
We NTs -WORD sCOUNTS DEVICES TESTED. 

EXS: “ORB 8 

TSTSTR: INC EXS sSET FOR TESTOR. 
V #16. , TSTCNT sALLOM 16 UNITS 

WSTART=. 
MOV 816., TSTCNT ;TEST UP TO 16 UNITS. 
CLR EXS 

1s 
START=. 

V #4, TSTCNT > TEST UP TO FOUR UNITS. 
CLR Ex 

SIBRANCH IF NO TIMEOUT TRAP OCCURRED 
THE HARDWARE SWR IS NOT = -1 
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WNITIALISE THe COMMON TAGS 

oae 012737 O0lel& 001140 

04-OCT-76 

SSSWREG, SWR 

8340, -(SP) 
s68$, -(SP) 

SVECTI, VECTI 
SBASE 

| SOPTHERE 

ier T Sort: sun SETTINGS 
res 
#1, SAUTOB ;;9ET RUTO-MODE INDICATOR 

4§ 
C15) (12> 8TESTOR MODE E 

6$ 
C15) (12) 8TEST RUARING. . 

#) RRB TATE 
ROTATE ,UTEST 

#1701000, VECT 
VECT! VECTP 
#2 VE vECTP 

eTi VECT2 
a4 vette 
vetT2, VECTeP 

;;NO,USE APT SWITCH REGISTER 

;SET CPU PRIORITY ON RETERN. 
; SHOW RETURN poe Re 
; CRUSE TURN(PUTS STATUS IN STATUS REG.). 

;NOW FIX VECTOR ADOR. 
;FIX ROORESS OF CSR. 

iar oT ake ma UNDER APT? 

tou REG SELECTED? 

GET OVER THE ASCIZ 695 
(CRLF #MDLI ~DVKHALRSCCRLES 

; TESTOR MODE ENABLED?? 
:NO DON’T TYPE NEAT MESSAGE. 
3 TYPE ASCIZ STRING 
;GET OVER THE ASCIZ 

NABLED 

33 TYPE ASCIZ STRING 
; GET OVER THE ASCIZ 

i TESTING FIRST UNIT. 
;NO ERRORS. 

iNO Fils 15° FIRST UNIT. 

;COME HERE FOR NEXT UNIT,OR ENO PASS. 

;CLERR OUT PRIORITY BITS. 
NOW FIX VECTOR +2 AOOR. 

;LETS FIX STe VECTOR ROOR. 
;1TS 4 GREATER THEN THE 1ST. 
“VECTOR +2 ADOR. 

--SEE DOCUMENTATION FOR INSTRUCTIONS. # 
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1235 

O0e432 

002434 

11-OVKWA-A 
l GET VAL 

pcr! er (732) 
UE FCR SOF TWARE 

062737 000002 001410 

104012 

012637 

001376 
OCO0Ce 

88
88
 

Se
ve
 

001420 

BO3 

sFIX OF PRESET REG= 
>CSR nee 

HEFEHSESSERELRSSSRAAEESLSLESHELESRESESESERAREE AFR ESSERE RERELES RSE 
#TEST THE ADDRESSABILITY OF CLOCK CSR 

A ial -elaelalelaehelelaeellaeelaeelaleelelleeiehlaehelaeeelaehbalaeihi 

04-OCT-76 14:57 PAGE 28 
SHITCH RESISTER 

ALD 82, VECT2P 

MOV ASR, ABR 
FOO 82, ABR 

TEST 1 

tri: 
Nov eS0, $TI“TS 
MOV 818‘ SLPROR 
MOVB 81 STSTNM 
MOV 21$, 

1S: MOV JeERRVEC, - (SP) 
MOV 82$, JUERRVEC 

TST ASR 

BR 3s 

a. ier, 
MOV ASR, STMPO 

;;D0 SO ITERATIONS 
SET SCOPE LOOP ACORESS 
-SET TEST 81. 

;SAVE_CONTENTS OF ADORS 6. 
;SET_TIME-OUT TRAP VECTOR TO HANDLER IN CASE. 
;WE TIME-OUT WHEN AOORESSING THE KW1!. 

;ADORESS THE CLOCK! 
;IF CLOCK DOES NOT RETURN 
;"BUS SSYN" THEN WE'LL TIME-OUT 

; THE CLOCK WAS THERE! EXIT SUB-TEST. 

-/AD0 84 TO STACK POINTER. 
-FOR erin TyPECUT. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR le REPORT EOE Rose CSR FAILED TO RETURN 
rs ee ae WHEN ADORESSED. 

F_PROGRAM HAS INCORRECT 
SS THEN WE MIG NOT BE 

eons TQ THE CLOCK. MAKE SURE 
50F CLOCK ADDRESS. 

;  SSSSSSSSSSSESSSSSSSSSESS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSESSSSSS 

3: MOV (SP)+, JUERRVEC 



PAINE =11-DVKA-A men 1_27(732) O4-OCT-76 14:57 PAGE 29 
-Pil 71 #TEST THE ADORESSABILITY OF CLOCK CSR 

1 
1 ; S SSSSHESSSHSASSESESSSSSSSASAESAES EERE SESEERESRESSSASE ERASE ESESES 

1 -&TEST 2 #TEST THE ADDRESSABILITY CF CLOCK BUFFER REG. 
l KSSSREBEESSSASSSSRESSRESSA SASSER SSRSESESRSSRSRSELAEARSEREERESSES 

Leg 002440 000004 tét2: 

I 
{Set O0eW42 013746 OOCOCN 18: MOV QKERRVEC,-(SP) :SAVE CONTENTS OF ADORS 6. 
Lede 0026 012737 O0e462 O00004 MOV 82S, aERAVEC SET TI“E-OUT TRAP VECTOR TO HANDLER IN CASE. 

1524 ‘WE TIME-OUT WHEN ROORESSING THE KW11. 

1055 002454 005777 176720 TST aABR ROORESS, THE CLOCK! 
1256 STF CLOCK DOES NOT RETURN 
1287 :"BUS SSYN” THEN WE’LL TIME-OUT 

1258 002460 000406 BR 3$ -THE CLOCK WAS THERE! EXIT SUB-TEST. 

126] O0e%62 2s: 
lobe OOCNGe 062706 00004 AOD #4, SP j/A00_ 8H TO STACK POINTER. 
1eb3 O0e%66 013737 001400 001420 MOV RBA’ STMPO FOR ERROR TYPEOU 

1265 
ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1268 O0C474 :04012 ERROR 12 REPORT EPROR=CLOCK BUFFER REG. FAILED TO RETURN 
1269 SSYN” WHEN ADORESSED. 

it s eer eee 
lore ng 10 THe Te CLOCK. MAKE SURE 

re 
+ s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (( (SSSSSSSSTSSSSSSSSSSSSSSSSSSSSSS 

1278 002476 012637 OD0004 3s: NOV (SP) +, JSERRVEC 



MAINOEC~11-DVKWA-A MACYI1 €7(732) O4-OCT-76 14:57 PAGE 2 
DVKWA. P11 Te #TEST THE ROORESSABILITY OF CLOCK BUFFER “PEG. 

1280 
1e8 
le8e 
1283 

~
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MACNOEC~11-DOVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE 31 
DVKWA. PILI T2 #TEST THE ADORESSABILITY OF CLOCK BUFFER REG. 

=Oy 
teid TT TTT TT TTT Tr errr 

1g :ATEST 3 #TEST THAT CLOCK A STATUS REGISTER BIT 14 CAN BE SET AND CLEARED 

17-2 S SCLOCK STATUS REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INDIVIOUAL 
tee: j FS OR GATES 

ie * 
le9e  RERHEESSSSAERARERSRLSEASLESEREASESHERESAAASERRERAARSERERSEARELSE 

1233 002592 90coo4 té73: 
Le 002534 612737 000100 001160 MOV 8100, STIMES >:D0 100 ITERATIONS 

1°% 002512 00S077 176660 CLR aAasr ; “CLEAR THE STATUS REGISTEF 
1297 OC2S16 052777 ONCODD 176652 BIS ¥8IT14, aASR : /SET it ds 
1298 Dle737 OM 001124 MOV 8BITI4'S$GDOAT 3 /SET RROR TYPEOUT S/B. 
1299 017737 176640 001126 MOV 3ASR, SBGOAT > /READ the STATUS REGISTER. 
1300 G02S40 023737 901124 001126 CMP SGDOAT,SBDOAT :/DID BIT 14 AND OMLY BIT 14 SET? 
130 002546 001402 BEQ 1§ */IF SO-LETS TRY CLEARING IT. 

ss SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR <<  SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1 002550 104002 ERROR 2 s/ K AS STA GISTER es Cees 
; s SSSSSSSSSSSSSSSSSSSSSSSS>>)> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1310 po0ess2 000412 BR 2s ;/BR TO END SUBTEST. 

1312 O02S5S4 042777 O40000 176614 1S: Bic 8BIT14, ASR s/TRY CLEARI'G BIT i4. 
1313 002562 005037 001124 CLR S$GDDAT ‘/CLEAR S/S FOR TYPEOUT IF ANY. 
1314 002566 017737 176604 001126 MOV 3ASR, SBODAT > /NOW READ IT BACK. 
1315 OCeS74 00140! BEQ 2s >/IF ZEW - NO ERROR! 

1317 
: ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1320 002576 104002 ERROR 2 ; /ERROR - CLOCK A STATUS REGISTER. 
132 :/BIT 14 FAILED TO CLEAR 

1303 
» s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1326 002600 2s: 
1327 



MAINDEC-11-DVKWA-A 
DVKWA. PLL T3 

1328 

MACYIL 27(732) O4-0CT-76 14:57 PAGE 3e 
#TEST THAT CLOCK A STATUS REGISTER BIT 14 CAN BE SET AND CLEARED 

FO3 
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MAINOEC-11-DVKWA-A MACYL1 27(732) O4-OCT-76 14:57 PAGE 33 
DVKWA. PL! 3 #TEST THAT CLOCK A STATUS REGISTER BIT 14 CAN BE SET AND CLEARED 

1363 UHHH UHH 

133) jATEST 4 #TEST THAT CLOCK A STATUS REGISTER BIT 13 CAN BE SET ANO CLEARED 

1333 * SCLOCK STATUS REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INDIVIOUAL 
1334 HF/FS OR GATES 

Be i 
{337  SHEKSEEEAERSRAERSEREERESAEREREEREESEESSEARASERERSS ES AAERAELEEEE 

1372 902600 oco0o4 +674: SCOPE 
1339 012737 000100 001160 MOV 8109, STIMES +:D0 100 ITERATIONS 

1341 002610 005077 176562 CLR aAsR s/CL THE STATUS REGISTER. 
1342 002614 052777 Oc3000 176554 BIS #81713, 3ASR : /SE BI 

ia veers eee Mopede Bot Ise NOY SFR, SBSORT i SE TF OR THE ction ryE0 steh 
ite Poses pb5535 1124 Bot tse CMP ScB0A ,$8D00AT :/DID BIT 3 AND ONLY BIT 13 SET? 
1346 002644 O0140e BEQ 1$ :/IF SO-LETS TRY CLEARING IT. 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

00264 104002 ERROR 2 - /ERROR CLOCK AS STATUS REGISTER 
:/BIT 13 FAILED 10 BIT SET. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SESSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

=
e
 

fre
e 
Qe
 

002650 O0004ie BR 2s ;/BR TO ENO SUBTEST. 

O0ebSe 042777 Oed000 176516 18: BIC #81713, aASR ;/TRY CLEARING BIT 13. 
setae CLR SeD0AT :/CLEAR S/B FOR TYPEOUT IF ANY. 

1v7 176 OOlieb MOV SR, SBOOAT ;/NOW_READ IT BACK. 
002672 001401 BEQ 2s ;/IF ZERO - NO ERROR! 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSTSSSSSSSSSSSSSSSSSSSSSSSS 

002674 10400e ERROR 2 ;7ERROR - CLOCK A STATUS REGISTER. 
:/BIT 13 FAILED TO CLEAR 

ee
e 

ee
eb
Ra
AR
 

aie
 

;  SSSSSSSSSSSSSSSSSSSSESSS)>> ERROR << (SSSSSSSSSSSSSSSSSSESssssssssecs 

002676 es: we
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MACY11_27(732) O4-OCT-76 14:57 PAGE 34 
#TEST THAT CLOCK A STATUS REGISTER BIT 13 CAN BE SET AND CLEARED 



MACY11_27(732) BS
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04-OCT-76 14:57 PAGE 3S 
#TEST THAT CLOCK A STATUS REGISTER B17 13 CAN BE SET AND CLEARED 3 
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Pe TTT TTT re re 
jATEST 5 *TEST THAT CLOCK A STATUS REGISTER BIT 11 CAN BE SET AND CLEARED 

CLOCK STATUS REGISTER BIT EXERCISE. ON FRILURE-SUSPECT INDIVIOUAL 
jaf FS OR GATES 

s KEEELELARA LEEKS RAE RAEELE ERR SREA ESSER ALESELEERERLES ASRS EREREES 
+é15; 

MOV #100, STIMES ;;D0 100 ITERATIONS 

CLR aASR :/CLEAR THE STATUS REGISTER. 
BIS #BIT11, 2ASR + /SET BIT Ll. 
MOV #BIT11 $GODAT :/SET FOR ERROR TYPEOUT S/B. 
MOV aASR, SBD0AT > /READ THE STATUS REGISTER. 
CMP SGDDAT, SBODAT 7 D BIT oat td AND ONLY BIT il SET? 

1S TRY CLEARING IT. 

; » SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR ¢ (($SSSSSSSSSSSSSSSSSSSSSSSSESSSSS 

ERROR 2 ; “ERROR COCK AS STRTUS REGISTER 
;/BIT 11 FAILED TO BIT SeT. 

;  SSSS““SSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

BR es ;/BR TO END SUBTEST. 

18: BIC #B81T11,eASR ;7TRY CLEARING BIT 11. 
CR SGODAT ;/CLEAR S/B FOR TYPEOUT IF ANY. 
MOV @ASR, SBDORT ;/NOW_READ IT BACK. 
BEG es :/IF ZERO - NO ERROR! 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSssssssss 

ERROR 2 -/ERROR - CLOCK A STATUS REGISTER. 
:/BIT 11 FAILED TO CLEAR. 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

es: 



MATNOEC-11-DVKHA-A 
OVKNA. PII TS 

1418 

MACYI1 27(732) 04-OCT-76 14:57 PAGE 36 
#TEST THAT CLOCK A STATUS REGISTER BIT 11 CAN BE SET AND CLEARED 

JO3 



| MAINDEC-11-DvKWA-A MACYI1 27(732) O4-OCT-76 14:57 PAGE 37 
OVKWA. P11 TS #TEST THAT CLOCK A STATUS REGISTER BIT 11 CAN BE SET AND CLEARED 

4 

1 iii BT ETUT TTT RTT TTRTT TTT TTTTETTTTTTTTT TTT TTT TTT TT TT TTT 

1421 jATEST 6 #TEST THAT CLOCK A STATUS REGISTER BIT & CAN BE SET AND CLEARED 

1423 t SCLOCK STATUS REGISTER SIT EXERCISE. ON FAILURE-SUSPECT INDIVIDUAL 
1424 pHF/FS OR GATES 

149 ‘* 
1427  SSSSSERRELEFEAEASASSLESASSEEAKEASERESASERSARARERERERESERSRLERSERE 

1428 002774 9Occd04 téT6: SCOPE 
1429 002776 012737 000100 001160 NOV $100, STIMES ;;00 100 ITERATIONS 

1431 003004 005077 176366 CLR aasr 5/CL R THE STATUS REGISTER. 

1933 bose 012737 000100 Colley Boe abit, scbbaT {EET FOR ERR A. 
1434 003G0% 017737 176346 BOI se MOV SR, $BD0AT et me Fetus REctS TER’ 
143 003032 023737 001124 001126 CMP ScoOAT, SBDDAT 6 AND ONLY BIT 6 SET? 
1436 093040 001402 BEQ it OB legs TRY CLEARING I 

; s SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1440 902042 104002 ERROR 2 ; ERROR LOCK aS STATUS REGISTER 
a4 :/BIT 6 FAILED To BIT SET. 

- : SSSSSSSSSSSSSSSSSSSSSSSS>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

Has 003044 900412 BR 2s ;/BR TO END SUBTEST. 

1447 003046 042777 000100 176322 1S: BIC #8176, aASR ;/TRY crhag 6 Poe rig! 
1448 0C3954 059 001124 CLR scooat OUT IF ANY. 
1449 003060 617737 176312 O01126 MOV ASR , SBDOAT NOM READ I 
1450 003066 00140! BEQ 2s :/IF ZERO - N0 BERR! 

1452 
- : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1455 003070 104002 ERROR 2 ; /ERROR - CLOCK A STATUS REGISTER. 
1455 :/BIT 6 FAILED TO CLEAR. 
1457 
1458 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSESSSSSSSSSSS 

461 003072 2s: 



RAINDEC-11-DVKWA-A 
D-KWA.PL1 af) 

1463 

LO3 
MACYI1 27(732) O4-OCT-76 14:57 PAGE 38 
#TEST THAT CLOCK A STATUS REGISTER BIT & CAN BE SET AND CLEARED 



103 
MAINDEC-11-DVKWA-A MACY]1 27(732) 04-OCT-76 rb Brea 
OVKWA.PLI Tb #TEST THAT CLOCK A STATUS REGISTER att z CAN BE SET AND CLEARED 

1464 yt 
1465 ; JHU Deere reer nenerrnineciaey 

1466 j ATES #TEST THAT CLOCK A STATUS REGISTER BIT S CAN BE SET AND CLEARED 

1468 t SCLOCK STATUS REGISTER BIT ExcRCISE. ON FAILURE-SUSPECT INDIVIDUAL 
1469 jar /S OR GATES 

aT * 
147, > SREEREEREKEEESSESESSSEREARARSRERRRSSSSRSRASEERESSERAEES ERASER ES 

1473 003072 900004 té17: SCOPE 
1a 003074 012737 000100 001160 MOV #100, STIMES »sD0 100 ITERATIONS 

1476 003102 005077 176270 CLR 3asr ;/CLEAR THE STATUS REGISTER. 
1477 003108 052777 O00040 176262 BIS #81TS, aASR :/SET BIT S. 
1478 003114 b1g°37 40 01124 MOV eBITS S$GDDAT  :/SET FOR ERROR TYPEOUT S/B. 
1478 003! 17737 ee 01126 MOV aasR, $850AT > /READ THE STATUS REGISTER. 
1480 003130 623737 001124 001126 CMP SccAT, $B0DAT ;/DID BIT S AHO ONLY BIT S SET? 
1481 003136 0601402 BEQ >/1F SO-LETS TRY CLEARING IT. 

; s SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR (< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1485 003140 104002 ERROR 2 ; ERROR CLOCK AS STATUS REGISTER 
14st -/BIT 5 FAILED TO BIT SET. 

. s SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR (<< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1490 003142 000412 BR 2 ;/BR TO END SUBTEST. 

1492 003144 042777 COOO4O 176224 IS: BIC #8ITS aASR ;/TRY CLEARING BIT S. 
1493 003152 006937 001124 CLR SODA :/CLEAR 9/8 FOR FOR TyPEOUT IF ANY. 
1494 0CG3156 017737 176214 001126 MOV , SBODAT 
1495 003164 001401 BEQ 2s nee ZERO - "0 OO RROR! 

1497 
- : SSSSSSESSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1500 003165 104002 ERROR 2 ;/ERROR - CLOCK A STATUS REGISTER. 
1591 */BIT S FAILED TO CLEAR. 
1552 
1503 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1506 003170 es: 
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OVA. PLL 1? TEST THAT CLOCK A STATUS REGISTER BIT S CAN BE SET AND CLEARED 
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1-DvKwa-a MACY]1 276732) 04-0¢1-78 abdiey PAGE 41 

17 #TEST THAT CLOCK A STAT GiSTER BIT S CAN BE SET AND CLEARED 

;/@ 
s  SSREEEASRESRSESLESERERSEEASERERRERESAL EASES ERED SESSLER S TERE EEE ES 

; ATEST 10 #TEST THAT CLOCK A STATUS REGISTER BIT 4 CAN BE SET AND CLEARED 

"#CLOCK STATUS REGISTER BIT EXERCISE. ON FARILURE-SUSPECT INDIVIDUAL 
HFS OR GATES 

© SRECASEEFSSSRSSSSLERSELESESASSEERSSESASSSSASSERERELHSSSLSAGERSS 

903170 ooc004 tST10: SCOPE 
003172 032737 OOO0100 001160 MOV #100, STIMES +00 100 ITERATIONS 

003200 905077 174172 CLR aAsR i /CLEAR THE STATUS REGISTER. 
003209 052777 00X20 176164 BIS #B1T4, IASR -/SET BIT 4. 
OC2212 Ole73?7 OCOO2D OOl1e4 MOV SBIT4’$GDDAT =; /SET FOR ERROR TYPEQUT S/B. 
0C3<20 pes 176152 001126 MOV a6SR $800AT >/RERO THE STATUS REGISTER. 
003226 623737 OO1124 001126 CMP SGOOAT,SBOOAT ;/DID BIT 4 AND ONLY BIT 4 SET? 
O03e34 O0140e2 BEO 1$ */IF SO-LETS TRY CLEARING IT. 

+» SSSSSSSSSSSSSSSSSSSSSZSS>>> ERROR << (SSSSSSSESSSSSSSSSSSSSSSSSSSSSSS 

003236 104002 ERROR 2 s ERROR CLOCK AS STATUS REGISTER 
:/BIT 4 FAILED TO BIT SET. 

 s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

003240 000412 BR 2s ;/BR TO END SUBTEST. 

042777 900030 176126 18: BIC 8B1T4 aASR -/TRY CLEARING BIT ¥. 
M3250 7 OOll CLR scpoat */CLEAR S/B FOR TYPEOUT IF ANY. 
003254 01 176116 001126 MOV ASR, SBODAT */NOW READ IT BACK. 
OC32b2 001401 BEG 2s -/IF ZERO - NO ERROR! 

; : SSSSSSSSSSSSSSSSSSSSSSSS))> ERROR << (SSSSSSoSSSSSSSSSSSSSSSSSSSSSSSS 

003264 104002 ERROR 2 ; /ERROR - CLOCK A STATUS REGISTER. 
:/BIT 4 FAILED TO CLEAR. 

; : SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR « ( (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

003266 23: 
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MACY]1 27(732) O4-OCT-76 14:57 PAGE 42 
#TES THAT CLOCK A STATUS REGISTER BIT 4 CAN BE SET AND CLEARED 
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PAGE 43 

TiO —-BYEST THAT CLOCK A STATUS REGISTER BIT 4 CAN BE SET AND CLEARED 
MAINOEC-11-DVKWA-A MRCY11 27(732) O4-OCT-76 14:57 
OVKWA. PI 

EOEPULOEOREROAEOEERAAEEREAEOBDOLELEUEORSVESEENERESBERESEOEEEL 
;ATEST 11 #TEST THAT CLOCK » STATUS REGISTER BIT 3 CAN BE SET AND CLEARED 

CLOCK STATUS REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INDIVIOUAL 
i #F/FS OR GATES 

l  KESKSFEKSSSEPERSSSEASSREASRESRRSSESSERESERSSSALERARSEEERERES EES 

1563 oco004 téT11: SCOPE 
1564 3558 012737 OO0100 001160 MOV #100, STIMES ::00 100 ITERATIONS 

1565 00327 OCS977 176074 CLR aAasR : LEAR THE STATUS REGISTER. 
1567 0C3302 362777 OO0010 176065 BIS sBIT3, 0ASR T 3. 
1568 003310 312737 000010 001124 MOV 8 T3, SGDOAT ef BEF PRR OUT SB. 
1569 003316 917737 176054 OOlleb MOV S85DAT AO THE CEE TUS GISTER. 
1570 003304 023737 OO1124 001126 CMP ScoOeT, SBDDAT Rep BIT 3 AND ONLY BIT 3 SET? 
137 003332 o01402 BEQ */IF SO-LETS TRY CLEARING IT. 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR «<< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1575 003334 104002 ERROR é ; /ERROR CLOCK AS STATUS REGISTER 
1878 :/BIT 3 FAILED TO BIT SET. 

~ : s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1580 003326 o00412 BR 2s ;/BR TO ENO SUBTEST. 

1582 003340 042777 000010 176030 1S: BIC #8173, 3ASR =/TRY CLEARING th 
1583 003346 005037 001124 CLR sccoat ; “CLEAR $8 For YPEOUT IF ANY. 

i; 1594 oC353 01 176020 001126 MOV gaSR, SBODAT (MOH READ TT 
1588 001401 BEQ 7 IF NoneR 

1587 
. : SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1$90 003362 104002 ERROR 2 :/ERROR - CLOCK A STATUS REGISTER. 
1591 -/BIT 3 FAILED 10 C 
1592 
1593 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1596 003364 2s: 
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#TEST THAT CLOCK A STATUS REGISTER BIT 3 CAN BE SET AND CLEARED 
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04-OCT-76 14:57 PAGE 4S 

TTT TT TTT Trier 

:ATEST le #TEST THAT CLOCK A STATUS REGISTER BIT 2 CAN SE SET AND CLEARED 

t SCLOCK STATUS REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INOIVIOJAL 
i AF ES OR GATES 

s SERLESERERERERERLSESERERSLALARERERARE SER ESAEA SERRE RSREAE EERE 
téT12: SCOPE 

MOV #100, STIMES 5:00 100 ITERATIONS 

CLR @asR -/CLEAR THE STATUS REGISTER. 
BIS 88172, BASR */SET BIT 2. 
MOV wBlTe, $GDDAT §: /SET FOR ERROR TYPEOUT SB. 
MOV SR $B50AT > /READ THE STATUS REGISTER. 
CMP Soon, Seoon -/DID BIT 2 AND ONLY BIT 2 SET? 
BEQ :/IF SO-LETS TRY CLEARING 17. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 2 ; “ERROR CLOCK AS STATUS REGISTER 
:/BIT 2 FAILED TO BIT SET. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSssssssss 

BR es ;/BR TO ENO SUBTEST. 

ER So Heclent $7 Foe HrEeur a any. 
ger, SBO0RT + NO READ IT BACK. 

BE0 :/IF ZERO - NO ERROR! 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR e vee ROR - CLOCK_A aratys REGISTER. 
;/BIT 2 FAILED TO CL 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

es: 
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1658 

RR 
RE
ES
E 

~
~
 

a “I
 

OO7S4e2 
46 

003556 104002 

MACY11 27(732) 
#TEST THAT CLOCK A STATUS REGISTER BIT 2 "a BE SET AND CLEARED 

000100 

of
 

900082 
Odile 
17524 

175634 

0011e6 

JHOM 
O4-OCT-76 14:57 PAGE ¥ 

- SPaEeEbOGEREAELSTEATAEAEEEEERSEENEAEOESEEEAEEEESD ERE EEEBEEEEESS 
j ATEST i3 *#TEST THAT CLOCK A STATUS REGISTER BIT 1 CAN BE SET AND CLEARED 

Paes REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INOIVIDUAL 

 REKEEERERELLERLERLELERSERE ELLE HRA LTE SSRERLERELERESRE REL REALE 
$2113: SCOPE 

MOV #100, STIMES -:00 100 ITERATIONS 

CLR 3AsR ;/CLEAR THE STATUS REGISTER. 
81S 8BIT1,aASR “/SET BIT 
MOV a5) *SSDOAT —«-; /SET_FOR beeor TYPEOUT S/B. 
MOV SR $85DAT :/READ THE STATUS REGISTER. 
CMP ScOOAT, $BDORT ;/DIO BIT 1 AND ONLY BIT | SET? 
BEQ >/IF SOLETS TRY CLEARING IT. 

; s SSSSSSSSSSSSSSSSSSSSSSES)>> ERROR (< ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 2 ; /ERRGR CLOCK AS STATUS REGISTER 
:/BIT 1 FAILED TO BIT SET. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << « SSSSSSSSSSSSSSSSSSSSESSSSSSSSSS 

BR 2s ;/BR TO END SUBTEST. 

1S: BIC 881T1. ASR -/TRY CLEARING BIT 1 
CLR scpoat :/CLEAR 5S/B FOR TYPEOUT IF ANY. 
MOV ASR, SBDOAT >/NOW READ IT BACK. 
BEQ 2s */IF ZERO - NO ERROR 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSESS 

ERROR e ;7ERROR - CLOCK A STATUS REGISTER. 
:/BIT 1 FAILED TO CLEAR 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

es: 
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MACY11 27(732) 
JOY 

O4-OCT-76 14:57 PAGE 49 
#TEST THAT CLOCK A STATUS REGISTER BIT 1 CAN BE SET AND CLEARED 

000001 175536 

175Se6 001126 

SEGUE SSODSAASEESESRYOEEELEODEOSEEEREEEEEEEERESEESERAESEESEOE 
jATEST 14 TEST THAT CLOCK A STATUS REGISTER BIT 0 CAN BE SET AND CLEARED 

CLOCK STATUS REGISTER BIT EXERCISE. ON FAILURE-SUSPECT INDIVIOUAL 
jar FS OR GATES 

sEREKEAEESEEREREL SLES RE ELELERELERERSEERLALELS RSS RSEEELEREL ES EL 
téT14: SCOPE 

MOV $100, STIMES >:00 100 ITERATIONS 

CLR aASR ;/CLEAR THE STATUS REGISTER. 

MOV He S$GOCAT t T FOR ERROR TYPEOUT S/B. 
$8506 BE MOV AD THE STATUS REGISTER. 

CMP SGDOAT , SBDDAT :/DID BIT 0 AND OMY BIT 0 SET” 
BEQ 1$ */IF SO-LETS TRY CLEARING I 

; » SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ($SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 2 ; “ERROR CLOCK AS STATUS REGISTER 
IT O FAILED Yo BIT SET. 

+ s SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

BR 2s ;/BR TO ENO SUSTEST. 

1S: BIC #8170, ASR ;/TRY CLEARING BIT 0. 
CLR scooat */CLEAR S/8 FOR TYPEOUT IF ANY. 
MOV JASR , SBDOAT * /NOW READ IT BACK. 
BEQ 2s */IF ZERO - NO ERROR! 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR @e ;7ERROR - CLOCK_A ar atus REGISTER. 
:/BIT O FAILED TO CLEAR 

;  SSSSSSSESSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSESSSS 

es: 
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1733 
1734 
1735 
1736 
1737 
17 
1739 003656 
int 
Is Boseey 
1743 003672 
1744 003700 
1745 
174% 
1747 003714 
1748 
1749 

1752 003716 
1753 
1754 

1757 003720 
1758 
1759 
1760 003730 
1761 003734 
1762 O03742 
1763 
1764 

1767 003744 
1768 
1769 

1772 OOC746 
1773 
1774 
1775 
1579 
1778 003746 
1748 
1781 boaze4 
1782 003762 
1783 003770 
1784 
1785 003776 
1786 GO4004 
1787 

T14 

104003 

MACYI1 27(732) PAGE SO 
#TEST THAT CLOCK A STATUS REGISTER BIT O CAN BE SET AND CLEARED 

754 

001124 
175404 

001124 

175450 

001126 

KO4 
04-OCT-76 14:57 

s SHRREERERELEE RA ERERELERSAREE REARS RESERREREE ARSE SERRE ERE RES EH 

-RADIX 8 

t STEST 15 

+415; 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

;/GOTO SCOPE LOOP. 

18: 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <« (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

es: 

oEEEEEAREREREREELERERESEREERERARE EERE REESE ERAS REE EEE ERE ERE 

BIC 
CLR 
MOV 
BEG 

t ETEST 16 

téris: SCOPE 

¥TEST THAT PATERN 12SeSe WILL SET AND CLEAR IN BUFFER REG. 
sO SE ARAB AE EAE AE 0 ESE HE HH A A A a aA 

SCOPE 

SABR 
8125252, $GDOAT 
SGODAT, dABR 
JABR, SBDOAT 

SGOOAT, S800AT 

3 

es 

3 

#TEST THAT PATERN OS2S2S WILL SET AND CLEAR IN BUFFER REG. 
ities titties rit r irri oes be tees: bee rey 

aAsR 

suobeT SeGR 
ABR, SSDDAT 

SEDOAT, S8ODAT 

;/CLEAR THE BUFFER REG. 
:/RECORO PATTERN: 125252 . 
;/SET PATTERN IN BUFFER REG. 
;/READ THE BUFFER REG. 

;/OID THE PATTERN SET 0K? 
;/YES-TRY CLEARING IT. 

;7ERROR PATTERN 12SeSe FAILED TO 
;/SET PROPERLY IN BUFFER REG. 

;/TRY CLEARING Bey TERN. 
CT 

Exe FER. RES. WAS IT ZERO? 
;/YES-NEXT TE 

;/BUFFER REG. COULD NOT BE LOADED 
:/T0 A ZERO. 

;/CLEAR THE BUFFER REG. 
:/RECORD PATTERN: OS2S2S . 
:/SET PATTERN IN BUFFER REG. 
;/REAO THE BUFFER REG. 

;/DIO THE PATTERN SET OK? 
s/YES-TRY CLEARING IT. 
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MAINOEC-11-DVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE SI 
OVKWA.PL1 T16 #TEST THAT PATERN 052S2S WILL SET AND CLEAR IN BUFFER REG. 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1791 OO4O06 104003 ERROR 93 :/ERROR PATTERN 0S2SeS FAILED TO 
i r :/SET PROPERLY IN BUFFER REG. 

>; SSSSSSSSSSSSSSSSSSSSSSSE>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ie 004010 OOOYile BR es 3;/GOTO SCOPE LOOP. 

1798 OONOle O4e777 OS2S2eS 175360 18: BIC #052525 , dABR ;/TRY CLEARING PATTERN. 
1799 004020 005937 0011e4 CLR $GDDAT + /EXPECT ZERO BACK. 
1890 004924 9017737 175350 001126 MOV dABR , SBODAT : /READ BUFFER REG. WAS IT ZERO? 
1831 004032 00140! BEQ es + /YES-NEXT TEST. 

1803 
;  SSSSSSSSSSS°SSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1806 OO4O034 104003 ERROR 3 ;/BUFFER REG. COULD NOT BE LOADED 
1c" :/T0 A ZERO. 

;  SSSSSSSSSSSSSSSSSSSSSSES>>> ERROR << <«SSSSSSSSSSESSSSSSSSSSSSSSSSSSSS 

811 OO4036 es: 
ele 
813 
B1Y 
815 -S8TTL # 
B18 -SBTTL # PHASE 2 ADVANCED BASIC LOGIC TESTS 
81 .SBTTL #& 

ae 
820 7 GGHHHEBEHBHEHHEHBHHBHE HHH HBEHEHEBHEHEHHHBEHEHBEHEHEHHE 
Be) -#TEST 17 #TEST LOW BYTE OPERATION OF CLOCK’S STATUS REGISTER 

ME CAN SUCCESSFULLY WRITE EVERY BIT IN STATUS REG A 
; #NOW LETS CHECK THE BYTE OPERATION OF THIS REGISTER. 

« CERMREEREALSLESELASKRAARESERESARAERASERSASRA SAE EASRERASEREASEEES 

004036 900004 t8T17: SCOPE 
004040 012737 O0000SO 001160 MOV #50, STIMES D0 SO ITERATIONS 

Oo4O4 005077 175324 CLR aASR ;MAKE SURE THE STATUS REGISTER IS CLEAR. 
112777 127677 =175316 MOVB #127677, 8ASR TRY WRITING ALL BITS IN THE 

‘STATUS REGISTER. LOGIC SHOULD PREVENT IT 
FROM BEING WRITTEN INTO BECAUSE 
WE ARE USING A DATOB INSTRUCTION. 

004060 017777 175312 175040 MOV -@ASR, ASEDDAT s NOW EXAMINE THE 
066 013737 001126 001124 MOV.  SBDDAT,SGDDAT ;FI¥ SGODAT FOR ERROR TYPEOUT IF 
074 105037 001125 CLRB = SGDDATS1 ;ANY RROR HAS OCCURRED, UPPER BYTE CLEARED. i 

004100 105737 001127 TSTB © SBDOAT#+1 ;ARE ANY BITS IN THE UPPER BYTE | 
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117 #TEST THE LOW BYTE OPERATION CLOCK’S STATUS REGISTER 

001401 BEG 1$ ;BRANCH NEXT TEST IF UPPER BYTE=0. 

MAINDEC-11-DVKWA-A MACY11 27(732) Q4-OCT-76 14:57 
OVKWA. P11 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << « SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

18SO OO4106 104001 ERROR 1 “ERROR - WROTE INTO UPPER BYTE OF 
735) *CLOCK’S STATUS WHEN 
lose “DOING A DATOB TO THE LOW BYTE. 

16e4 
- : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1857 004110 1S: 

18s9 « REFSARSSRESASSASSHFLHESLELEEEAESSLEERESSSELSKERE SELES RESELEERSES 

1860 TEST 20 xTEST THE HIGH BYTE OPERATION OF A’S STATUS REGISTER 

1862 
1863 Me CAN SUCCESSFULLY WRITE EVERY BIT IN STATUS REG A 
1868 5 BOM LETS CHECK THE BYTE OPERATION OF THIS REGISTER. 

1865 i 
1867  SESSRESRESLAREARSLSRESESESELERFSAASASRASSRESESERESERESESASRERLS 

1868 004110 o00004 téT20: SCOPE 
1869 OO4112 012737 o000SO0 001160 MOV #50, STIMES ;;D0 SO ITERATIONS 

1871 004120 00S077 175252 CLR @ASR -CLEAR THE STATUS REGISTER. 

1873 004124 005237 001376 INC RSR ;ADO 81 TO THE STOTUS REGISTER’S ADDRESS 
1874 :SO THAT WE WILL BE WRITING INTO 
18 THE HIGH BYTE. 

1877 004139 112777 177313 175240 MOVE  8177313,dASR =, TRY WRITING ALL BITS IN THE STATL'S 
REGISTER. LOGIC SHOLLO PREVENT T4€ LOW 
:BYTE OF R FROM 1879 ; THE STATUS REGISTE 

1880 ;BEING WRITTEN INTO BECAUSE mE ARE USING 
168} A DATOB INSTRUCTION hITH ADO SET. 

1883 004136 005337 001376 DEC ASR ;FIX ADDRESS OF THE STATUS REGISTER ADOR. 
1884 SO WE CAN LOOK AT THE WHOLE WORD. 
188S OO414e 017737 175230 001126 MOV ASR, SBODAT READ BACK WHAT THE STATUS REG. CUNTAINS 
1636 OO04150 0137 001126 001124 MOV SBDDAT,$GDOAT  :FIX SGODAT FOR ERROR TYPEOUT IF AN ERROR 
1e87 O041S6 10SC 001124 CLRB $GODAT’ “OCCURRED, LOWER BYTE CLEARED. 
1888 OONlbe 105737 001126 TSTB $B008T -TS LOWER BYTE CLEAR 
ies 004166 001401 BEO l ;8R IF YES TO NEXT SUBTEST. j 

1691 
; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERRCH << (SSSSSSSSSSSSSSSS® SSSSSSSESSSSS 

004170 10400! ERROR 1 asics WROTE INTO LOWER BYTE 
OF eo Baton 48 REGISTER WHEN 

OB TO THE HIGH BYTE. 

; ; SSSSSSSSSSSSSSSSSSSSESSS>>> ERROR << SSSSESSSSSSSSSSSSSSSSSSSSSSSSSS 

17e 18: 
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-11-DVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE S3 
ll Ted #TEST THE HIGH BYTE OPERATION OF A’S STATUS REGISTER 

s ERELSRELEERERESSELALESLAAE SERS RS REESE RRE RE RARE EERE RHEL S REE EER ES 
ATEST 21 #TEST CLOCK’S COUNT REGISTER WITH 12S52S2 PATTERN 
© SHFEESSSSASKSSSFSSSSRESEASESSRSLALSAESESSFRSSSRESSSSRASSSSRSSGS 

17e 300904 tSt21: SCOPE 
174 012737 000100 0011 V 8100, STIMES +300 100 ITERATIONS 

004202 005077 175170 CLR gasR ;SELECT MODE 0. 
004205 012777 leSeS2 175164 MOV #125252, SABR 31,080 THE BEFER REGISTER WITH 

-BATTERN I . It whut Be 
- TRANSFERRED TO THE COUNT REGISTER 
*SINCE THIS IS MODE O. 

004214 0Se777 000001 175154 BIS 8BITO, aASR -SET GO BIT(ALLOWS BUFFER-COUNT REG XFER). 

oo42e2 012737 125252 001124 MOV #125252, $GDOAT ;SET EXPECTED 19 PATTERN IN CASE OF 
:NEED OF ERROR TyPEOUT. 

004230 O17746 175142 MOV @ASR, -(6) -/SAVE CSR 
004234 011637 0014 MOV (6) Sirs i /GET CSR. 
004240 7 reraiog 001424 BIC 8177707, $TMP3 SAVE RATE BITS. 
O04e%6 052737 OO400S 001424 BIS BBITILIBIT2!BITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
O042SY 013777 001424 175114 MOV $TMP3, SASR */LORD CSR. 

;/THIS MUST BE DONE IN 
- /ORDER TO XFERR COUNTER 
*/T0 BUFFER ON STe. 

D042b2 052777 001000 175106 BIS #81T9. OASR : /GENERATE ON STe PULSE 
004270 017737 175104 601126 MOV 3ABR, $B0DAT READ THE PRESET BUFFER, 

/PREVIOUS COUNTER 
004276 012677 175074 MOV (6)+, 3ASR */CONTENTS ARE IN SBDDAT. 
004302 005737 001126 TST SBDOAT : /RESTORE CSR 

004306 023737 001124 001126 CMP $GODAT,SBODAT ;DID ALL THE BITS PND NO OTHER BITS 
=COME THROUGH? 

004314 001401 BEQ 1S “BR IF YES TO NEXT TEST. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

004316 104005 ERROR 5 ;DRTA ERROR CLOCK ~ PATTERN “1eS2Se" 
“FAILED TO TRANSFER PROPERLY BETWEEN 
*BUFFER AND COUNT REGISTERS. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << « SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

004320 1S: / 

5p MM EH EE EE EE REE EE EEE EERE EERE EEE EEE 

RTEST 22 %TEST CLOCKS COUNTER REGISTER WITH OS2S2S PATTERN 
©  ELSKEREESSRSRERERERERRAL KESSLER ERERERSRERARRSA ESSER RARAEARERES 

904320 tS122: SCOPE 
3e2 012737 o0000S0 0C1160 MOV #50, STIMES ;:D0 SO ITERATIONS 

004330 005077 175042 CLR 3ASR “SELECT MODE 0. 
004334 012777 052525 175036 MOV #052525,2ABR  :LOAO THE BUFFER REGISTER WITH 

PATTERN OS2S25. IT WILL BE 
; TRANSFERRED TO THE COUNT REGISTER 
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RG
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 s
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001126 

000005 001160 

174706 

174700 001126 

BOS 
eTES! CLOCKS COUNTER REGISTER RITH O88585 PATTERY 

>SIN 

BIS 8B1TU, aASR : SET 

MOV 8052525, SGDOAT ;SET 

MOV BASR. -(6) : “SAVE CSA 
MOV (6) Srp -/GET <SR. 

8177707 TMP3 SAVE RATE BITS. 

STMP3, OASR 

BIS sBIT9. BASR GENERATE. ON stg PULSE 
MOv DAER, $BDDAT ;/READ THE PRESET BUFFER, 

1 /PREVIOUS COUNTER 
Nov (6) +, aASR '/CONTENTS ARE IN SBOOAT. 
TST $8008 * /RESTORE CSR 

CHP SGOOKT, SBOOAT DID ALL THE BITS AMO NO OTHER BITS 
Bos ‘BR IF Reet NeXT TEST. 

; ; SSSSSSSSSSSSSSSSSSESSSSS>>» ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 5S ;DATA_ERROR CLOCK - PATTERN "0SeS25™ 
;FAILED TO TRANSFER PROPERLY BETWEEN 
;BUFFER AND COUNT REGISTERS. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1$- 

o SSE A AE 0k 4 aE AE AR AE A gE a a A a a a Daa a 
jATEst re) #TEST THAT INIT CLEARS STATUS REGISTER 

t STESTING OF THE INIT LOGIC AS RECEIVED FROM THE OBUS AND BUFFERED 
5470 STATUS REGISTER F/FS. 

» OE ESLESEEEESESSEEEOESS400500000000025000000500000000000005000884 

paste SCOPE 
MOV 8S, STIMES ;;00 S ITERATIONS 

CLR SR0AT ;EXPECTED DATA IS ZERO. 
MOV 8177777, ARR ;SET ALL BITS IN THE STATUS REG. 

RESET ;SYSTEN INITIALIZE. 

MOV @ASR , SBODAT i READ oe STATUS REG., ALL BITS SHOULD 
BEEN C ERRE BY’ INIT. 

BEG 1§ ‘BR F YES T TEST. 

¢ 
5 SBITII'BIT2!BITO,STMPS ;/SET MODE es NO RATE DISABLE INTERNAL OSC 



| 05 
ee TON, steed far Arr Qtesee Stare Beorss 

| :  SSSSSSSSESSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2015 
e016 oo4so2e 104002 ERROR 2 “ERROR - SYSTEM INIT FAILED TO CLEAR 
ool “STATUS REGISTER CLOCK A 

og 
ss SSSSSSSSSSSSSSSSSSSSSSES>>> ERROR «( ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

022 OO4Sd4 060413 BR TSTO4 ss 
2523 304506 1S: 
202% 004S06 205737 001440 TST ; TEST EXTERNAL SIGS? 
2025 004512 001410 BEQ TSTe4 
202m OONSI4 052777 016000 174674 BIS eBITILe1T12¢BIT10 aOR jENAGLE ST1,ST2 TO LATCH. 
e5e? 004522 032e777 000006 174664 BIT 86, OR i311, ’ OVERFLOW SET? 
2-28 O04S30 O0!471 BEQ retda 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR ( (( $SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2032 O004S32 104006 ERRCQ 6 -INIT FAILED TO CLEAR 
eas :ST1,ST2, ANO/OR OVERFLOW 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSsssssseceses 

«BSS Se a A OE A a AEE EE 48 9 A HAE A 0 A a a a a 
jATEST a) #TEST THAT INIT CLEARS BUFFER REGISTER 

i STHIS TEST IS DESIGNED TO epee ra “INIT H™ 
:HCLERRS THE HE Burr ER Reg! oTER WE ALREADY 
iy HE STATUS REG. 

SELLER EERSSLSESEREAEEEESEE EE SELHEEERERERSRE REE REREEE EERE EERE EEE 

OO4S34 goons té124: SCOPE 
004536 612737 O0000S 001160 HOV #5, STIMES :;D0 S ITERATIONS 

001124 CLR SGDOAT ;CLEAR EXPECTED DATA 
177777 | 174622 MOV 8177777,0AGR  :SET ALL BITS IN THE BUFFER REGISTER. 

004556 000005 RESET -ISSUE SYSTEM INITIALIZE. 

OO4S60 017737 174614 OOlicb MOV ABR, SBOOAT ; READ THE BUFFER REGISTER, aft ALL BITS 

004565 001401 BEQ 18 ‘Ba iF BR tk ves Fo BEEN CLERRED 

; ; SSSSSSSSSSSSSSSSESSSSSSS)>) ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

004570 104003 ERROR 3 ;ERROR - SYSTEM INIT FAILED 
;T0 CLEAR BUFFER REGISTER A. 

BO
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see
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sea
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ee 
ae 

4 
; 

;  SSISSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSsS 

004S7e 1$: 
004572 005737 001440 TST EYS ; TEST EXTERNAL SIGS? ES 



DOS 
DVM Bie Toys wistertmt EAIT CLEARS BUFFER REGISTER 

004576 BEQ TST2S HA 
004600 777 010000 174610 BIS aBITIISBIT12!81T16, 30R2 ;ENABLE THEM 

sEELEESEASRRESERILERES ERLE EASES ERERERE EAS ALS ERS HSE RER REELS REESE 
 ATEST es #TEST THE SETTING OF MAINTENANCE STe2 IN CLOCK BIT 1S TO SeT 

= Sab aE AB He AE AE AE Se Aa A A SE A A A a a a 
tét25: SCOPE 

MOV #1, 9ASR SET THE GO BIT (ENABLES ST2 TO SET FLG). 
BIS s8tTS, JASR “SET MAINTENANCE ST2. 

TST aASR ;010 BITIS (ST2 FLAG) SET? 
BMI I$ ;BR IF YES - NEXT TEST 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< (SSSSSSSSSSSSSSSSSSSSSSSSSsssces 

2086 OONé32 10400! ERROR 1 ;ERROR - MAINTENANCE ST2 (BIT9) 
2087 ‘OID NOT SET BITIS (ST2 FLAG). 
2eCs3s 

| ;  SSSSSSSSSSSSSSSSSSSSSESS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

esse OO4634 0004! BR TST26 33 
e033 4004636 0057 001440 18: TST EXS TEST EXTERNAL SIGNALS? 
20% OONe4e 002495 BEQ ST26 33 
209S CO4644 032777 QOOD0DN 174542 BIT s81T2,20R - O10 EXTERNAL STe GET SET? 
ooae 004652 001001 BNE TST26 33 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

oc46S4 104006 ERROR 6 -STe OUT NOT DETECTED 
;BY TESTOR 

; ; SSSSSSSSSSSSSSSSSSSSSSES>>> ERROR << (SSSSSSSSSSSSSSSSSSESSSSSSSSSSSS 

r
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de
 

00 
0) 
S2 

ai 
2107 FERRE SESREEELEEE SERA RE EEE RRSESSEEEE EERE EERE REESE REE ESE EES 
rete :| TEST 2b #TEST THAT BITOO IN CLOCK STATUS REG. WILL SET WHEN BIT13 AND MAIN. STe 
2109 eerie iit titi i titi tt titic tt iit eii titi tt ttt tte 
2110 004656 000004 téT2p: SCOPE 

elle OO4660 01e777 Oedddd 174510 MOV s8IT13 3 SET Rare ae COUNTER® In CLK STATUS REG. 
2113 euita 0S2777 00:000 174S0e at? Hs oe 4AaSR ; GENERA A RR INTENMCE S Te. 
2114 894674 022777 OOU001 174474 88fT0b, cae “DIO BIT ) SET? 
giis 004702 001001 BNE ic : BR IF YES - - ex? TEST. 

2117 
; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

004704 104001 ERROR 1 ;ERROR -_BITOO OF CLOCK’S STATUS REGISTER 

ERR aan TENCE Std GenCore. 
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004706 008077 

900004 
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Res7r? 
0S2777 

017746 
11637 

737 Br3777 

052777 
017737 

012677 
0S737 
001001 

104066 

O73 000010 001160 

005077 174340 
00S077 

MACY11 27(732) 
#TEST THAT BITOO IN CLOCK STATUS REG. WILL SET WHEN BITI3 AND MAIN. STe 

EOS 
PAGE 57 O4-OCT-7&8 14:57 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

i$: CLR aRSR ;LEAVE SUBTEST WITH CLOCK CLEAR. 

-SSTTL #& 
-SBTTL #PHRSE 3 COUNT TESTS 
-SBTTL # 

5g MRAP SEAR SEA AB AE gE he SAE ab HS A a A SE EA EEE Et 
> STEST 27 #TEST TO SEE IF THE COUNTER WILL INCREMENT 
PL allele eel 

; CLEAR THe CSR. 

Sogn ‘BITO, sees wes He ETE oo 
ER rrinresence STl. 

~(6) Siege oor 
i Ai TMP3 Fes Fans BIC 

BIS eBITII! ey i tom $3 
MOV STMP3, aASR 

, i THE NST ve poe IN 

Mi BUFFER ON es 
S38

 
Ri
te
s ‘
 

T MODE 2, NO RATE, DISABLE INTERNAL OSC 

BIS #8179, aASR 
MOV @ABR , $BD0AT REND HE M3 Preset nase, 

MOV (6)4+, @ASR CONTENT Kee in SBODAT. 
TST SBDOAT - /RESTORE CSR 
BNE 1s “YES, NEXT TEST. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 ;CLOCK FAILED TO INCREMENT. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1$: 

« SERSSESREREREEEAESESLSSESERSSESERERERRES ERE SERRERESREE ERE SE EE 

:ETEST 30 “SEE IF CLOCK WILL COUNT UP FROM A ZERO BASE, RATE:ST1 

te NOTE: IN THIS TEST, LOOP ON ERROR WILL CAUSE A LOOP 
i THe FAILIAG COUT PATTERN: 
* i ai ON TEST WILL START THE TEST 
is HE CLOCK FROM ZERO TO THE FAILING COUNT. 

: SERGE AREEEREREREREE SERRE ERERARESSRSRESEREEEAES RARE REREEEE SS 

+4130: SCOPE 
MOV 810, STIMES -;D0 10 ITERATIONS 

CLR 3AasR sCLEAR THE CSR. 
CLR 3ABR “CLEAR THE BUFFER REG 
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MACYI1 27(732) O4-OCT-76 14:57 PAGE S8 
#SEE IF CLOCK WILL COUNT UP FROM A ZERO BASE, RATE:STI 

009000 001124 MOV 80, SGDOAT CLEAR EXPECTED. 
B0S2l2 OOL1I0 MOV a2$ SLPERR 

000061 174312 1S: BIS #BITS!BITY!BITO,IASR ;START CLOCK, RATE:ST1. 

NO0400 174304 BIS 88IT8, ASR GENERATE A MAINTENANCE STI 
:CLOCK SHOULD COUNT ONCE. 

001440 Ist E TEST EXTERNAL SIGNALS? 

occode 174306 BIT #91T1,20R “YES - DID ST1 GET SET? 
BNE 10$ YES 

- : SSSSSESSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 i811 Oy NOT DETECTED 
;BY TESTOR 

» s SSSSSSESSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

108 BR T$7T31 3 

174256 "MOV OASR. -(6) ; “SAVE CSR 
001424 MOV (6) TH :/GET CSR. 
177707 OG1424 BIC al STMP3 SAVE RATE BITS. 
o0400S 001424 BIS sBITIL! Peat terBITO: STNPS ;/SET NODE 2, NO RATE,DISABLE INTERNAL OSC 
001424 174230 MOV $TMP3, OASR LOAD CSR. 

;/THIS mist BE BE DONE IN 
: ORDER TO XFERR COUNTER 
:/T0 BUFFER ON ST2. 

901000 174222 BIS 85IT9. dASR */GENERATE ON ST2 PULSE 
174220 001126 MOV 3ABR, $EDDAT :/READ THE PRESET BUFFER, 

: PREVIOUS COUNTER 
174210 MOV (bi b+, OASR ;/CONT NTS pre IN SBODAT. 
001126 TST = /RESTORE C 
001124 INC Hell :COUNT=0LD SCUNT#! 
001124 001126 CMP S$GDDAT,SBODAT COUNT READ=COUNT EXP’ED? 

BEQ 2s YES - SEE IF WE’RE THROUGH. 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 11 “CLOCK FRILED TO COUNT UP PROPERLY. 

. s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << « SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

BR 3s GOTO SCOPE LOOP. 

174160 CLR 3ASR 
001124 174154 MOV $GDDAT, SABR 
001124 TST SCDOAT “ALL DONE? 

xs BNE 1S :NO DO NEXT INCREMENT. 

© PREG EG RR REGS REE ERSAEESERERRESERESEE Ee REREER EEE 

I TEST 31 #TEST THAT OVERFLOW (CSR BITO7) WILL SET ON OVERFLOW 
5 tial -1--+-allalelaallalnlelelaellelelaleleelaalleelaelaellehleeleelelelleiieielohileliebiele 
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012777 

GOS 
MACYI1 27(732) O4-OCT- 4:5 pace $3 
#TEST THAT OVERFLOW (C cR°Br 07) "WILE ON OVERFLOW 

001440 TST EXS : TESTOR ENABLED?? 
BEQ 2$ *NO-THEN SKIP NEXT SECTION OF CODE. 

170500 CLR 32170500 CLEAR erEsTOR ad 
170502 TST 32170502 DUMB READ OF A/D BUFFER. 
900040 170500 25 81S 8817S, a8170S00 ENABLE EXTRENAL START OF A/D. 

174112 ; CLR ASR CLEAR THE CSR 
177777 174106 MOV #-1, 2AGR :SET PRESET BUFFER TO ALL ONES. 

000061 174076 BIS SBITS!BITY!BITO,GASR ;START CLOCK, RATE STI. 

000400 174070 BIS 88178, aASR ;COUNT CLOCK ONCE, OVERFLOW 
SHOULD OCCUR. 

174064 TSTB = BASR ‘DID OVERFLOW SET? 
BNI 1S YES - THEN NEXT TEST 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 ;ERROR - OVERFLOW, CSR BITO? 
-FAILED TO SET ON’ OVERFLOW 

BR TST32 : 
001440 1S: is! XS test EXTERNAL SIGNALS? 

170500 TSTB =: 8170500 ite OVERFLOW GOT OUT, IT GAVE A/D START 
* WE'RE LOOKING FOR A/D DONE-DID IT GET SET? 

BMI TST32 3 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 OVERFLOW OUT NOT DETECTED 
“BY TESTOR 

- : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

H © EG EG EEE EEE ae EE EE ERE S ESSE ERS SRE SE EERE SRERERESE 

TEST 32 #TEST THAT OVERFLOW WILL CLEAR THE GO BIT 
= REESE EE REESE EGE ARREARS RAE EEE EERE EERE EEES 

+8132: SCOPE 

174032 CLR aASR ;CLEAR THE CSR. | 

177777 174026 MOV 8-1, JAGR ;PRESET CLOCK TO -1. 

Gut 174016 BIS BBITS'BITY!BITO, 8ASR ;START CLOCK, RATE:ST! 

O0u400 174010 BIS #8178, 2ASR COUNT ONCE RFLOW 
i SHOULD OCEUR ce CLEARING 

(CSR BI 

000001 174002 BIT 88170, aASR sDIO THE ENABLE CLEAR? 
BEQ 1S “YES - NEXT TEST. 
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HOS 
ae 11-DVKWA-A MACYL1_27(732) ON-OCT-76 14:57 PAGE 0 
DVKWA.P11 T3e #TEST THAT OVERFLOW WILL CLEAR THE GO BI 

2293 
oom 

» s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ay 005276 104006 ERROR 6 sERROR - OVERFL FAILED 
?TO CLEAR ENABLE (CSR BITOC) 

2299 
2300 00400 1S: 

xe ; * SEFREEKERALSRSRASESAASSSERKESSRSEAAERASAESAESAERSRRSSEREREAEEESE 

2303 RTEST 33 #TEST THAT GO BIT DOES NOT CLEAR ON OVERFLOW, IF MODE 1 
2304 + REESE SEAEREEERS SELES SS ERE EAE EE GEE EEE ER EEE EEE EEE EEE EEE EERE 

ga06 005400 O00004 +6133: SCOPE 

2307 oo0S40e 005077 17370 CLR aASR “CLEAR THE CSR. 
2398 O0S4% 012777 | 173764 MOV 8-1, 0ABR “PRESET BUFFER=ONE COUNT FROM OVERFLOW. 
2303 005414 052777 000063 173754 BIS #63, 9ASR *MOOE 1, RATE:STL, GO. 

gail 00S422 052777 OO0400 173746 BIS #8178, aASR ;GENERATE MAINTENANCE ST1. 

2313 00S430 032777 00000! 173740 BIT #8170, aASR ;DID ENABLE (GO 817) CLEAR? 
eal 005436 001001 BNE 1$ =NO (GO00} NEXT TEST. 

, ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2318 OOSHYO 104006 ERROR 6 GO BIT CLEARED ON OVERFLOW 
2319 “WHEN MODE 1 WAS SELECTED 

set , s SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2323 
2304 O0S442 005077 173730 18: CLR aAsR “CLEAR THE CLOCK. 

se 

ee 3 
23e9 «SESE ERSEASSSSERRESASSERSEASESSSRESERERSRERSSRALS SERRE RERESRSS 

2350 TSTEST 3M #TEST THE ABILITY OF CLOCK TO COUNT AT LMHZ RATE 

2332 i# 
2333 :THTS TEST. Is DESIGNED TO TEST THE CLOCK’S ABILITY 
eo Hi 9 COUNT AT !MHZ RATE. 

232% > SHEERS RERREERRERERERE SES RES EERE SSER SASS SRASRSRRERESRSRRSES EE 

2237 00S44 000004 téT34: SC 
2338 O054S0 012737 00000S 001160 MOV 85, STIMES ;:D0 5 ITERATIONS 

2340 
2341 OOS4S6 O0S077 173714 CLR 3ASR :/CLEAR CLOCK 
ese OCS4b2 005077 173712 CLR 3ABR >/CLEAR PRESET BUFFER 
2343 OCS466 012777 OOOO11 173702 MOV #B81T0!10,aASR  ;3/START CLOCK, MODED, RATE: 1MHZ 
2344 005474 005000 CLR RO :/NOW WE'LL DO A LITTLE DELAY" THIS DELAY 

oe 005476 005200 1S: INC RO s/WILL AMOUNT TO APPROXIMATELY 
2347 005500 001376 BNE 1$ : /369 MS. 



10S 
MAINDEC-11-DVKWA-A MACYLL 27(732) G4-OCT-76 14°57 PAGE 61 
OVKWA.PLI TH #TEST THE ABILITY OF CLOCK TG “OUNT AT IMHZ RATE 

339 possoP 1 73676 MOV @ASR,-(6) ;/SAVE CSR 
1163 1424 MOV (6), $TMP3 */GET CSR. 

2351 O0SSi2 O04e737 177707 OO014e4 BIC 8177707, § $TMP3 SAVE RATE QITS. 
2 005529 052737 OO409S 001424 81S SGITIL'BTT2¢BITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
Fy OOSES6 4013777 001424 173642 MOV $TMP3, JASR /LORD CSR. 
2354 :/THIS mist Be DONE IN 
2355 : /ORDER 10 PER COUNTER 
23 °/T0 BUFFER ON ST2. 
2 005534 052777 001000 173634 31S #81T9, SASR */GENERATE ON ST2 PULSE 
368 O00S542 017737 173632 OOll2b MOV JABR, $BDDAT °/READ THE PRESET BUFFER, 
359 */PREVIOUS COUNTER 

2360 O0SSSO 912677 173622 MOV (6)+, ASR */CONTENTS ARE IN SB00AT. 
e361 OF -4 005737 001126 TST SBDOAT : /RESTORE CSR 
2362 005500 001004 BNE 2s /YES - NEXT TEST. 
2363 O0S5s2 105766 177776 TSTB -2( 6) iat HIGH RATE MAY HAVE HAD OVERFLOW 
2364 : CSR HAD BEEN PUT ON STACK. 
eb 00SS66 100401 BMI 2s i NEX “TEST IF OVERFLOW. 

2367 
ss SSSSSSSSSSSSSSSSSSSSSSSS>>) ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2379 005570 104006 ERROR 6 s/CLOCK FAILED TO COUNT AT 
ear > /RATE: LMHZ 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSTSSSSSSSSSSSSSSSSSSSSSSSSSS 

2375 
es 005572 005077 173600 2s: CLR @ASR /CLEAR THE CLOCK. 

5354 
2280 gM MEE SEE HE HE EH A AH HA a aS Sa a a aa EEE 

e231  STEST S #TEST THE ABILITY OF CLOCK TO COUNT AT LOOKHZ RATE 

o383 
2384 i STHIS TEST IS DESIGNED TO TEST THE CLOCK’S ABILITY 
gre i470 COUNT AT 100KHZ RATE. 

2237 BME E E E  RS EERE EEREES EERE REES SERS EREL ERE EES 

2.38 095576 009004 +8135: SCOPE 
e333 6u5600 012737 OCO00S 001160 MOV #5, STIMES -:D0 S ITERATIONS 

2391 
2392 005606 005077 173564 CLR aAsR s/CLEAR CLOC 
2333 OCSb12 005077 173562 CLR 3ABR -/CLEAR SheceT BUFFER 
22% 005616 012777 Oudd2] 173552 MOV 8110! 20, PSR ; “START CLOCK, MODEO, RATE: 1OOKHZ 
2295 005624 CLR R -/NOW WE'LL 00 A DEO Be DELAY. THIS DELAY 

2397 OCS62h 005200 1S: INC RO :/WILL AMOUNT TO APPROXIMATELY 
eo8 005630 001376 BNE 1$ 5/369 MS. 

2400 posta? 017746 173540 MOV JASR,-(6) ;/SAVE CSR 
e401 011637 001424 MOV (6) $TMP3 i/GET CSR. 
e4de O0S642 042737 177707 OO1NeN BIC 8177707. STMP3 3 /SAVE RATE BITS. 
e493 «6005ESO 052737 O0400S 601424 BIS SBITLIIBIT2"BITO. STMP3 :/SET MODE 2, NO RATE,DISABLE INTERNAL OSS 
2404 005656 013777 001424 173512 MOV STMP3, SASR >/LOAO CSR. 
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MACY11 27(732) O4-OCT-76 14:57 PAGE be 
*#TEST THE ABILITY OF CLOCK TO COUNT AT 100KHZ RATE 

;7THIS MUST SE DONE IN 
;/ORDER TO XFERR COUNTER 

1/19, BUEEER 0 qo92° PULSE 1000 173504 BIS #81T9, JASR 
173502 001126 MOV JABR, $B800AT :/REAO THE PRESET BUFFER, 

; “PREVIOUS COUNTER 
173472 MOV (6)+, SASR > /CONT ARE IN SBDOAT. 
001126 TST SB0DAT ; “RESTORE CSR 

BNE 2$ -/YES - NEXT TEST. 
177776 TSTB = =2( 6) > /AT HIGH RATE MAY HAVE HAO OVERFLOW 

i MOTE: CSP HAO BEEN PUT ON STACK. 
BNI 2s TEST IF OVERFLOW. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 ;/CLOCK FAILED TO COUNT AT 
» /RATE: 100KHZ 

- » SSSSSSSSSSSSESSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSESSSSSSSSSSSSSSS 

173450 2s: CLR @ASR >/CLEAR THE CLOCK. 

© BREE GRRE EE EE EE EE EE EEE HE EEE aE 

LETEST 36 xTEST THE ABILITY OF CLOCK TO COUNT AT LOKHZ RATE 

t STHIS TEST IS DES GNED TO TEST THE CLOCK’S ABILITY 
it TO COUNT AT 10KHZ RATE. 

} jiteeeennss SRHFLSSARKAASLSLEESKERALESSSSASERSRERELESESSSRSR ERA EE 

000005 001160 MOV 8S, STIMES -:00 S ITERATIONS 

1739434 CLR @ASR -/CLEAR CLOCK 
173432 CLR 3ABR */CLEAR PRESET BUFFER 
000031 173422 MOV #81T0'30, aAsR isthe CLOCK MODE RATE: LOKHZ 

CLR RO NOW WE'LL DO A LITTLE DELAY. THIS DELAY 

1S: INC RO MILL AMOUNT TO APPROXIMATELY 
BNE i$ 3/369 MS. 

173410 MOV BASR, -(6) -/SAVE CSR 
001424 MOV (6) $TMP3 :/GET CSR. 
177707 001424 BIC 8177707,STMP3 _: /SAVE RATE BITS. 
oc4HooS 001424 81S SBITIL'BIT2IBITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
001424 173362 MOV STMP3, ASR /LORO CSR. 

+ /THIS mist BE DONE IN 
> /ORDER TO XEERR COUNTER 
5710 UEFER ON ST. 

001000 173354 BIS #81T9_ aASR ON a PULSE 
173352 001126 MOV aga, $8CDAT + REN THE PRESET BUFFER, 



MAINOEC-11-DVKWA-A MACYI1 27(732) O4-OCT-76 14:57 PAGE 63 
DVKWA.P1I T% TEST THE ABILITY OF CLOCK TO COUNT AT 1OKHZ RATE 

e461 ;/PREVIOUS COUNTER 
1eg7! 173342 MOV (§)+ SASR NTS ARE IN SBODAT. 

Se Bes Bae Oe OM pa as Toe OEe BNE 3/ NEXT TEST. 
177776 TST8 -2(§) ;/AT_HIGH RATE MAY HAVE HAD OVERFLOW 

:/NOTE: CSR HAO BEEN PUT ON STACK. 
100401 BMI 2s :/NEXT TEST IF OVERFLOW. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 s/CLOCK FAILED TO COUNT AT 
: /RATE: 1OKHZ 

; ; SSSSSSSSSSSSSSSSESSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2s: CLR ASR ;/CLEAR THE CLOCK. 

Fa 

2482  RESSSEEASSERSEREEERREEELRS SESE SERRA SESE REEERSSER ESSERE EERE ERE 

eyes tETEST 37 #TEST THE ABILIT’’ OF CLOCK TO COUNT AT IKHZ RATE 

248S 
2486 HATHIS TEST IS DESIGNED TO TEST THE CLOCK’S ABILITY 
ee? it #70 COUNT AT 1KHZ RATE. 

e4as  SESAAEEAESEREREAREE RARE LARERASARALAE SS RRAASERRSHARAKASSES ERAGE E 

| 490 006056 18137: SCOPE 
o3 006060 012737 occonsS 001160 ROV #5, STIMES ;;D0 S ITERATIONS 

3 
494 006086 005077 173304 CLR ASR /CLEAR CLOCK 

2495 006072 005077 17330e CLR dABR /CLEAR PRESET BUFFER 
24% 006076 012777 OO004! 173272 MOV SBITO!4O,aRSR  ;/START CLOCK, MODEO, RATE: 1KHZ_ 
Ea 006104 005000 CLR RO :/NOW WE'LL DO A LITTLE DELAY. “41S DELAY 

2499 006106 005200 18: INC RO -/WILL AMOUNT TO APPROXIMATELY 
2500 006110 001376 BNE 1$ :/369 MS. 

> 

2502 006112 01774 173260 MOV ASR, -(6) :/SAVE CSR 
203 Oobllg Oils? Oplued MOV (6) $TMP3 :/GET CSR. 
e504 006122 O4e737 177707 001424 BIC 8177707, STMP3 SAVE RATE SITS. 
2595 096130 052737 OO4D0S O014o4 BIS sBITI1:ATT2!B1TO, STMPS j/SET MODE 2, NO RATE, DISABLE INTERNAL OSC 
25% 00613 013777 001424 173232 MOV STMP3, JASR LOA CSR. 
2507 ;/THIS HIS MSY Be DONE IN 
2598 ROER 0 XEERR COUNTER 
2599 770 BUFFER ON S 
2510 O06!44 052777 001000 173224 BIS 88179, ASR > /GENERATE ON gto PULSE 
eit 006152 017737 173222 001126 MOV SABR, $8DDAT i /RERO PRESET BUFFER, 

2513 006160 012677 173212 MOV (6)+, BASR /CONTENTS ARE IN SBDOAT. 
2514 006164 005737 001126 TST SBDDAT * /RESTORE CSR 
2515 096170 OO1004 NS 25 :/YES - NEXT TEST. 
2516 006172 105766 177776 TSTB Os -2( 6) :/AT HIGH RATE MAY HAVE HAD OVERFLOW 



1-DVKWA-A 
137 

104006 

005077 

MACY11_2@7(732) 
#TEST THE ABILIT 

173170 

001160 

173142 

LOS 
14:$7 P 04-OCT-76 64 

Y OF CLOCK TO COUNT AT 1KHZ RATE 

BMI es 
:_ CSR HAO BEEN PUT ON STACK. 

i Nex “TEST IF OVERFLOW. 

;  SSSSSISSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 S RAIECIKHE TO COUNT AT 

; » SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2s: CLR aASR ;/CLEAR THE CLOCK. 

5 SAE AR 36H SE AE eR 9 0 EE A EAE SE A SA SE EE a a a 
:#TEST 40 #TEST THE ABILITY OF CLOCK TO COUNT AT 100HZ RATE 

tSTHIS TEST IS pes pened Fo TEST THE CLOCK’S ABILITY 
5870 COUNT AT 100HZ RA 

SHEERS EOLOU EE ESEREAHESESESESEEO LE DEREREEEESETEEEEEEEEEHEEE #EE 
piten 

MOV 8S, STIMES 

CLR aAsR 
CLR aABR 
MOV #BIT0'SO, aASR 
CLR RG 

1S: INC RO 
BNE 1s 

MOV @ASR, -(6) 
MOV (6) $rmP 3 
BIC #177707 
BIS sBITL1! (Atte BITO: 
MOV STMP3, 2ASR 

BIS 881T9, aASR 
MOV JABR, $BDDAT 

MOV (6)+, JASR 
TST $EODRT 
BNE 
TSTB ~2(6) 

BMI es 

;;D0 5 ITERATIONS 

-/CLEAR CLOCK 
*/CLEAR PRESET BUFFER 
i/o Te CLOCK, MODED, RATE: 100H2 

NOW WE'LL DOA Mite DELAY. THIS DELAY 

;/WILL RMOUNT TO APPROXIMATELY 
: /369 MS. 

;7SAVE CSR 
j/GET CSR. 

SEY Wt 
si mee 2, NO RATE,OISABLE INTERNAL OSC 

;/THIS econ DONE IN 
j “ORDER TO xEERR COUNTER 

BUFFER ON STe. 
oe eRar ON STe PULSE 

i708 THE PRESET gouFFER, 
: /PREVIOUS COUNTER 
; /CONTENTS ARE IN SBODAT. 
+ /RE TORE CSR 
> /YE NEXT TEST. 
ial “HIGH RATE MAY HAVE HAD OVERFLOW 

CSR HAD BEEN PUT ON STACK. 
i NOX “TEST IF OVERFLOW. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 



MOS 
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#TEST THE ABILITY OF CLOCK TO COUNT AT 1LOOHZ RATE 

ERROR 6 ;/CLOCK FAILED TO COUNT AT 
: /RATE: 100HZ ;/RATE 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2590 2s: CLR aAsR /CLEAR THE CLOCK. 

5235 
eSBY4 Hi FEKEAFSSKERSKEKERERAKLARSLESSLSESELSRRASSHE SERA SSESRERSEHRESASER 

gous “RTEST 41 #TEST THE ABILITY OF CLOCK TO COUNT AT LINEFREQ RATE 

2537 :% 
of *#THIS TEST IS DESIGNED TO TEST THE CLOCK’S ABILITY 
2083 : #70 COUNT AT LINEFREQ RATE. 

2531 oe SRAEAESSERERESELESERERESAS LASERS ERAS SESS LEASE RESSAASS SABRES SSS 

2592 006336 000004 tST41: SCOPE 
eu 006340 012737 co000S 001160 MOV eS, STIMES ;;D0 S ITERATIONS 

2595 006346 030777 010000 172564 BIT eBIT12, aSWR -SHALL WE TEST 
25% “LINE FREQ? 
2597 *SWiesl 
e383 0063S4 001450 BEQ TST4¥2 

SOL OSes DOEOT? fa 3OLe cR Shan i CLEAR PRESET BUFFER 
spot 006.365 ee baea 1 173002 MOV 881T0!70, aASR Wai Aiea Eada RATE: LINEFREQ 
e603 006374 005000 CLR RO > /NOW WE'LL DO A LITTLE DELAY. THIS DELAY 

2595 006376 005200 1S: INC RO WILL AMOUNT TO APPROXIMATELY 
2606 006400 001376 BNE 1$ :/369 MS. 

C628 CO64O2 017746 172770 MOV JASR,- (6) :/SAVE CSR I 
2609 096496 011637 OOL4OY4 MOV (6), $TMP3 :/GET CSR. 
2610 O06412 042737 177707 OOL4e4 BIC #177707, $TMP3 SAVE RATE BITS. 
2611 096420 6520737 OC400S OOLYeY BIS SBITLI'BIT2!BITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
e612 006426 013777 O0L424 172742 MOV STMP3, SASR : /LORO CSR. 
2613 -/THIS MUST BE DONE IN 
2614 ORDER TO XFERR COUNTER 
2615 -/TQ BUFFER ON STe. 
e616 006434 052777 001000 172734 B°S #8179 JASR >/GENERATE ON ST2 PULSE 
2617 Ode44e 017737 172732 001126 uv aABR, $B0DAT */RERO THE PRESET BUFFER, 
2618  /PREVIOUS COUNTER 
2619 O06450 012677 172722 MOV (6)+. ASR s/CONTENTS ARE IN S8D0AT. 
2620 006454 005737 OOl126 TST SBODAT : /RESTORE CSR 
cbel 096460 001004 BNE 2s */YES - NEXT TEST. 
2be2 00642 105766 177776 TSTB  =s_- -2( 8) */AT HIGH RATE MAY HAVE HAO OVERFLOW 
ebed -/NOTE: CSR HAO BEEN PUT ON STACK. 
264 006466 100401 BMI 2s “NEXT TEST IF OVERFLOW. 

2626 
; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 



NOS 
MAINDEC-11-OVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE 66 
OVKWA.PL1 TY) #TEST THE ABILITY OF CLOCK TO COUNT AT LINEFREQ RATE 

ERROR 5 ;7CLOCK FAILED TO COUNT AT 
s /RATE: LINEFREG 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSESSSSSS 

2s: CLR aasR ;/CLEAR THE CLOCK. 

2639 * FSSESRARASSSASERERSAAREESEESSLESRERSAESSRERSSSERSSEAESESASSRSG ES 

40 TEST 42 #TEST THE ABILITY OF CLOCK TO COUNT AT STI RATE 

e642 
2643 t STHIS TEST IS DESIGNED TO TEST THE CLOCK’S ABILITY 
eo it TO COUNT AT STI RATE. 

cb « FERSEREFESSERAKSKRERASERSSAERSESAFLLAARALSSASESSKASSSARRESASHSERES 

2647 006476 000004 $642: SCOPE 
ebHB 006500 012737 oO000S 001160 MOV #5, STIMES D0 S ITERATIONS 

2650 
2651 006506 005077 172664 CLR @ASR ; “CLEAR CLOCK 
252 o0eSi2 0CS977 172ebbe CLR 3ABR -/CLEAR PRESET BUFF 
2653 006516 012777 1 172652 MOV S8ITO'6O,aASR  :/START CLOCK, MODES, R TE:ST! 
2654 006524 060777 009400 172644 BIS 88178, JASR 
2655 006532 017746 72640 MOV aAsR -(6) i/ VE CSR 
2&56 006536 011637 1424 MOV (6) $tnPs T CSR. | 
o65? o06S42 040737 177707 OO1424 BIC #179707. $7 MP3 + SAVE RATE BITS. 
2658 006550 052737 GO400S 0014°4 BIS #BIT11° Seat rererTO" STMP3 ;/SET MODE 2, NO RATE,DISA[LE INTERNAL OSC 
2659 006556 013777 OOL4e4 172612 MOV STMP3, aASR */LOAO CSR. 
2660 :/THIS_ MUST 
66 * ORDER TO XFERR COUNTER 

gpek :/TO BUFFER : 
2663 006564 052777 001000 172604 BIS #BIT9 aASR > /GENERATE ON STe PULSE 
seb 006572 017737 172602 OOll26 MOV aAgR, $BDDAT */READ T PRE SE BUFFER, 
SES */PREVIOUS COUNTER 

bbb 006600 012677 \7es7e HOV (6)+ DSR ONTENTS Bee IN SBOOAT. 

ad mecoeat ede ae iE ESP TEST. 
2669 006612 105766 177776 TSTB = 2(6) AT HIGH RATE MAY HAVE HAD OVERFLOW ] 
2670 j /NOTE: CSR HAD BEEN PUT ON STACK. 
e671 006616 1004C1 BIT 2s */NEXT TEST IF OVERFLOW. 

2673 
. : SSSSSSSSSSSSSSSSSSSSSSSS>>) ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2676 006620 104006 ERROR 6 ;/CLOCK FAILED TO COUNT AT 
e677 * /RATE: STL 

»  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2681 
et8e 006622 005077 172550 2s: CLR @AsR /CLEAR THE CLOCK. 



06 B 
DT ees Prest The ABILITY oF CLork fo COUNT AP ETL RATE 

8 Hy SSVSSSSSHARSSEEKSSSSE SERAERESSRELSSSSRSASESE SERS SHER RSAAESRESES 

a7 tRTEST 43 ¥TEST THAT COUNTER DOESN’T COUNT WHEN "SLAVE IN® RATE IS SELECTED 
2c£38 |  ERRREAESEESSRSSSRESSSSESESSSRASEESSSSRSSERELSREREASEESRERE EE ESEE 

2639 906626 OO0004 t$T43: SCOPE 
gb0 é 012737 000020 001160 MOV #20, STIMES ;:D0 20 ITERATIONS 

gb 906636 005077 172534 CLR aASR -CLEAR CSR. 
Bee Oo6642 005077 172532 CLR dABR “CLEAR PRESET SUFFER. 

obs 006646 052777 00000! 172S22 BIS #8170, aASR :SET GO BIT, RATE: "SLAVE IN 

2697 OCGESY 052777 OOOYOO 172514 BIS #8178, 2ASR GENERATE A MAINTENANCE STL. 
Be: O0nb62 305000 CLR 

2700 006664 005200 1S: INC RO NOW DO A SHORT DELAY. 
e701 00566 001376 BNE i$ 

2703 006670 0177% MOV aASR, -(6) : SAVE C 
2704 006674 011637 001424 MOV (6) $TMP3 :/GET CSR. 
2705 006700 042737 177707 001424 BIC 817 $13: /SAVE RATE BITS. 
ae) 006 OoNO0s Oo1ued BIS eBITI1281Te!B1T0, STHPS :/SET NODE 2, NO RATE,OISABLE INTERNAL OSC 

006714 013777 O014e% 172454 MOV STMP3, ORSR /LORO CSR. 
270g -/THIS MUST BE DONE IN 
2705 27 TO XFERR COUNTER 
2710 */TO BUFFER ON ST2. 
2711 006722 052777 OO1000 172446 BIS #8IT9, ASR : (GENERATE ON ST2 PULSE 
2712 606730 O17737 17e444 001126 MOV PBR , $80081 :/READ T PRE Se T BUFFER, 
2713 ; : /PREVIOUS COUNTER 
2714 7% 0:°277 1724 MOV (6)+ @ASR */CONTENTS ARE IN SBDDAT. 
2715 COB742 005737 00.126 1ST SBODAT : /RESTORE CSR 
2716 D066 001093 Ee 2s IF RNY COUNT, ERROR. 
2717 006750 105777 172422 TS OASR CHECK FOR LOW. 
g7i8 006754 100003 BPL 3s “IF NO OVERFLOW, NEXT TEST 

gre 006756 005037 001124 2s: CLR SGDOAT ;CLEAR FOR TYPEOUT, EXP’D ZERO. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (« (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

2724 006762 10401: ERROR 11 sCLOCK COUN7=D FEN RATE: “SLAVE IN™ 
eres *WAS SELECTED. 

; s SSSSSSSSSSSSSSSSSESSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

729 906764 005077 172406 %s: CLR aAsR sCLEAR CLOCK’S CSR. } 

sfah ss SSARESSSSHESSSSASSESAAKSSASSEASSSSSSSESSSREASSRESAREKE SHS RARESE 

ce? ;ATEST 44 #TEST THAT THE CLOCK WILL COUNT IN MODE 1 i 
eo? © FEPSSKESSERSESAESSERAS FRESE ALARAREESRASSSSERSSSRESSEESSS SEARS EATS 

or 006770 00004 tST44: SCOPE 

2737 6772 005077 172490 CLR aASR “CLEAR THE CSR. 
se O6776 C12777 177777 172374 MOV #-1, aABR “PRESET BUFFER REG, 

OC7204 052777 ha001 3 172364 BIS 813, aASR START CLOCK, RATE: 1 MHZ,MOUE 1. 
507912 00S200 CLR RO 



a — | 

CO6 
ME TNDEC-11-DVKWA-A 4127 (732) O4-0CT-76 14:57 PRCE 68 
OVRWA. PLL THY Wrest THAT THE CLOCK WILL COUNT IN MODE | 

274] OC7014 195200 18: INCB se RO “NOW DC A SHORT DELAY SO THAT THE 
ene 007016 00137 BNE 18 “CLOCK CAN COUNT TO OVERFLOW. 

ery 007020 105777 172382 TSTB QAR ; OVERFLOW HAVE SET. 
emus $O07te4 10040! BM! 2s :GOTO NEXT TEST IF SO. 

on 
» s SSSSSSSSSSSSSSSSSSSSSSSS>)> ERROR «( (SSSSSSSSSSSSSSSSSSSSSSS 3SS5355 

2750 007026 104006 ERROR 6 -CLOCK FAILED TO COUNT UP AND SET 
e751 OVERFLOW IN MOOE 1 

ese +  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSISSSSSSSSSSS 

2755 007030 2s: 
2756 
e’S7 { 
2758 -SBTTL # 
2759 {SBTTL #PHASE 4 CLOCK INTERRUPT TEST. 
2760 "SBTTL & 
276] 

2763 ; = PREFS RERERSASERSEEEASSLESELSSASSEAESSRESSRSASSESERSRASRES SEES ES 

2764 TEST 45 &TEST THAT THE CLOCK WILL INTERRUPT ON OVERFLOW 
2765 FSKSEKERSFSSRSERSESEALEASESEAERRARESESSAERESSSAE RSLS SEERA SSSRRSRE 

2766 007030 oo0coy 6745: SCOPE I 
e767 007032 012737 000020 001160 MOV 820, STIMES >:00 20 ITERATIONS 

2769 
5770 OO7040 012746 000340 MOV #340, -(SP) sPUT PRIORITY ON STACK. 
2771 OC7O44 Die 007052 MOV 864$, - (SP) ?PUT RETURN ADDRESS ON STACK 
277e Oc70S0 OS ocs RTI "DO AN RTI, PUTS PRIORITY IN CPU. 
e773 007052 64S: 

2775 O072S2 005077 1723 CLR aAsR ; CLEAR CLOCK’S CSR. 
e778 907055 012777 155359 172314 MOV 8-1, dAGR -SET PRESET BUFFER TO ALL ONES. 

2778 OC7D64 012777 00016! 172304 MOV 8161, aASR -STORT CLOCK, RATE:STI. 
279 «OO707e 052777 OOO4OO 172276 BIS 88176 aASR GENERATE A MAINTENANCE STI. 
278 007100 012777 OO7140 172274 MOV 818, avecTl :SET INTERRUPT ADDR. 

2782 0U7106 01274%6 000000 MOV #0, -(SP) “PUT PRIORITY ON STACK. 
Pak tle Ole74%6 007120 nov #658, -(SP) iPuT RETURN ADORESS ON STACK 
oT 116 o00002 RTI ANRTI, PUTS PRIORITY IN CPU. 
78s 1e0 6SS: 

3787 907120 000240 NOP -STALL TIME | 

89 007122 01274 g0g40 MOV 8340, -(SP) “PUT PRIORITY ON STACK. 
790 O07le6 Ole74 OO713 MOV 8668, -(5P) *PUT RETURN ADORESS ON STACK 

2791 007132 O0000e RTI =DO AN RTI, PUTS PRI-RITY IN CPU. 
ore 007134 68S: 

; ; SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

27% OO7iH4 104 ERROR 7 ;CLOCK FAILED TO INTERRUPT. 8 
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#TEST THAT 

GO0c04 
172226 

172210 
172172 
172164 

#0 O4-OCT-76 14:57 
HE C 

DO& 
PAGE 69 

LOCK WILL INTE T ON OVERFLOW 

;  SSSSSSSSSSSSSSSSSSSSSSSE>>> ERROR «<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

is BR 2s 

; ADD 84, SP -/AO0 #4 TO STACK POINTER. 
2s: CLR andr “CLEAR THE CLOCK. 

SMEAR AE AR ARE Ee SE A A A a aE a ESA a AEE 
;#TEST 46 ¥TEST THAT STe WILL CAUSE AN INTERRUPT 
= SESSA AE Ab aE 3 aA A A AE A 0 A a a a a 
tST46: SCOPE 

MOV 8340,-(SP) “PUT PRIORITY ON STACK. 
MOV #64S'-(5P) PUT RETURN AODRESS ON STACK 

aus RTI ‘DO AN RTI, PUTS PRIORITY IN CPU. 

CLR 3ASR CLEAR CL 0CKS CSR. 
MOV 81$. svVECT2 SET UP INTERRUPT VECTOR. 
MOV e8Iti4'BITO, aASR:SET “INT2",AND GO BIT. 
BIS 88179, aASR GENERATE A’ MAINTENANCE ST2 

MOV #0, -(SP) PUT PRIORITY ON STACK. 
MOV #658, -(SP) "PUT RETURN ADORESS ON STACK 
RTI -DO AN RTI, PUTS PRIORITY IN CPU. 

6S$: 

NOP -STALL TIME 

MOV #340, -(SP) :PUT PRIORITY ON STACK. 
MOV 8668; -(SP) PUT RETURN ROORESS ON STACK 

ses RTI "DO AN RTI, PUTS PRIORITY IN CPU. 

,  SSSSSSSSSSSSSSSSSSSSSSSS>)>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 7 sCLOCK FAILED TO INTERRUPT ON ST2. 

. s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

is BR 2s 

‘ ADO 84, SP -/AD0 #4 TO STACK POINTER. 
2s: CLR aasr sCLEAR CLOCKS CSR. 

-SBTTL # 
sett SPHASE S ROVANCED TESTING 

oo tab OE AEE AE SEG S65 8 bE 6 00-9 a 08 ES SESE a8 SEE SE 08 SE ota 8 a oO 4 2 SE 
TEST 47 “TEST THAT THE “FOR” BIT WILL SET ON 2 ST2’S 
© FESS ESSSSRSESS ESSE GRE EEES RES SERSREREEED> SHREERESEEREEREE SES 

$5147: SCOPE 



| MAINOEC-11-DVKWA-A 
OVKWA. P11 

0072S 
007062 
RRrsaR 

S730 

Sug 

007376 
007404 

007412 

007414 

007414 

00746 
OC74e4 
007432 

TH 
MACYI1 27(732) 

E06 
O4-OCT-76 14:57 PAGE 70 

#TEST THAT THE “FOR” BIT WILL SET ON 2 STe’S 

o0000e 001160 

177777 =172026 
000013 172016 

010000 17200e 

171774 OO011e6 
010213 OO011e4 

ae a a loakege 
BIE U3 ance GSPN ME SIST STE TUE: 
eit  sBiTi2,aasr 4s iD Byse FOR BIT TO Ser. 
BNE is YES-THEN NEXT TEST. 

MOV BBETLSTBTi2eprTh eeSeRT | |RECORD 5/8. 
;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 1 ;ERROR-"FCR™ BIT FAILED TO SET ON 
;ON TWO SUCCESIVE STe PULSES. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

1S: 

eC rier riser titi rete titties ities iti testi itt ise: 
*RTEST SO % =ST THAT FOR BIT WILL SET ON TWO OVERFLOS 
©  KEEKEFRSSSSERSERAS SEEKS ASRERRSREE SSSR SESS RERSAESESEES EL HM SESE 

tSTSO: SCOPE 
NOV #2, STIMES D0 2 ITERATIONS 

CLR @ASR sSTART WITH CSR CLEAR. 

ie era’ AER OOD Be Gort” 1mez 
SiR RO’ HOW DOR SHORT DELAY. " 

1S: Ince RO “DURING THIS DELAY, THE CLOCK WILL 
; HAVE OWED TWICE- 
; THIS SOULE CAUSE THE FOR BIT TO SET. 

CIT #81712, dASR ;DID FOR SET? 
es ; YES-NEXT TEST. BNE 

MOV ASR, SBODAT -NO-RECORD THE CSR. 
MOV 8G10213,$GDOAT ;RECORD S/B. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 1 ;ERROR_FOR BIT FAILED TO SET ON 
; TWO SUCCESSIVE OVERFLOWS. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSssssssssssssssssssesesses 

es: 
iit tittle 
sATEST Si NTEST THAT FOR BIT WILL CLEAR IF GO BIT IS SET 
wo Ae Se AE AEE 39 AEM 8 98 0 A A eg a A a a a va a a 
t§1S1: SCOPE 

MOV #8170, SASR sCLEAR CSR,SET GO BIT. 
BIS #8179; JASR “SET 1ST St2 PULSE. 
BIS #8179; JASR GENERATE 2ND ST2 PULSE. 



MAINOEC-11-DVKWA-A MACY11_ 27(732) O4-OCT-76 14:57 PAGE 71 
OVKWA. Pll TSl #TEST THAT FOR BIT WILL CLEAR IF GO BIT IS SET 

5304 sFOR BIT SETS HERE . 
19 OO744O 042777 000001 171730 BIC #8170, dASR ;CL GO BIT. 

eal 
e912 OO7446 0S2777 000001 171722 BIS #8170, aASR ;SET THE “GO” BIT AGAIN - 



MAINDEC-11-DVKWA-A 
OVKWA. P11 TS! 

Sai 

MACY11 27(732) 
#TEST THAT FOR BIT WILL 

e91S OO74S4Y 017737 171716 001126 

O4-0CT- 

MOV 

GOb6 
AGE 72 

GO BIT IS SET 

dASR, SBODAT 

;SHOULD CLEAR FOR BIT. 

;READ THE CSR. 



007802 

-11-DVkWA-A 
1 TSl 

012737 

305077 

HOb6 
MACY11_27(732) O4-OCT-76 14:57 PAGE 73 
#TEST THAT FOR BIT WILL CLEAR IF GO BIT IS SET 

100001 Q011e4 MOV #100001 ,SGOORT ;RECORD WHAT CSR S/B. 
010000 001126 BIT saTT12, $800AT i010 F9 FOR RO BLT oe CLEAR? 

BEG 1$ 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 1 ;FOR BIT FALED TO CLEAR 
;WHEN "GC" BIT WAS SET. 

; »SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

171670 1§: CLR aASR ;CLEAR THE CSR. 



MAINOEC-11-DVKWA-A 
DVKWA.P1I TSe 

eg29 
2930 
e931 
2932 007506 000004 
2333 O07f10 012737 
ego 
2938 007516 905077 

I06 
MACY11 crise) O4-OCT-76 14:57 PAGE 74 
#TEST THAT WE CAN DISABLE THE INTERNAL OSC 

Eg 2 J HH 
;#TEST Se #TEST THAT WE CAN DISABLE THE INTERNAL OSC 
TSS Slat 11-1 falaaelaaelellaaeleleahelelehbltaeieilaaieieleeieheieeheleebleieehbleaeiela 

O0000S 001160 MOV #5, STIMES ;;00 S ITERATIONS 

171684 CLR @ASR ;CLEAR THE CSR 

a 7 meas a 
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2936 O007Se2 005077 171652 

O4-OCT-76 14:57 PACE 75 
DVKWA.P11 TSe #TEST THAT WE CAN DISABLE THE INTERNAL OSC 

CLR dABR 

JO6 

;CLEAR THE PRESET BUFFER 



KO6 
MRINDEC~11-DVKWA-A MACYI1 27(732) O4-OCT-76 14:57 PAGE 76 
DVKWA. P11 TS2 #TEST THAT WE CAN DISABLE THE INTERNAL OSC 

2937 007526 005037 d0l1e4 CLR SGDOAT ;CLEAR EXPED. 
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O4-OCT-76 14:57 PAGE 77 
#TEST THAT WE CAN DISABLE THE INTERNAL OSC 

pp900 1716 V else sDISABLE THE INTERNAL OSC. 
tl 171 BIS 8173! afro. QASR :START CLOCK:RATE 1MHZ. 

1S: ince “DELAY A SHORT TIME. 

171616 MOV dASR,-(6) : “SAVE CSR 
001424 MOV (6) ante T CSR. 
77707 001424 BIC 817? 07, STMP3 i AVE RATE BITS. 

0o400S 0014=4 81S 61711! BIT2'BITO,STMPS ;/SET MODE 2, NO RATE.DISABLE INTERNAL OSC 
001424 171570 MOV STMP3, OASR “4,080 CSR. 

/THIS MUST BE CONE IN 
;/ORDER TO XFERR COUNTER 
-/T0 BUFFER ON STe. 

001c00 171562 81S #8179, ASR */GENERATE ON ST2 PULSE 
171560 001126 MOV JABR , $B00AT : /READ THE PRESET BUFFER, 

-/PREVIOUS COUNTER 
171550 MOY (6)+ @ASR */CONTENTS ARE IN SBOCAT. 
001126 TST SBODAT ; /REST ORE CSR 

BEQ 2s :NO - GOOO - NEXT TEST. 

ss SSSSSSESSSSSSSSSSSSSSSSS>>> ERROR «<< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 11 sCLOCK DISABLE INTERNAL 
“OSC. DID NOT WORK. 

; : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

171534 2s: CLR 3ASR :CLEAR THE CSR. 

 SKKHSRESASRESSRESERSEARESRSRELEA ESSE RSKSSEKSSEKRSSERE SSL ERESSESS 

: ETEST 53 #TEST THAT CLOCK CAN BE COUNTED USING MAINTENANCE 9SC 
= FSKEREKAERESERERSASSHASA SSE ELEAERAASSAESSRESSRERERE ESSERE SES 

+6153: SCOPE 

171526 CLR oAsR -CLEAR THE CSR. 
171524 CLR @ABR ‘CLEAR THE PRESET BUFFER. 
OO40G0 171514 BIS SBI1T11, aASR :DISABLE THE INTERNAL oC. 

i 171506 81S 8B] T3'6ITO,aASR :START CLOCK Img, 
177 MOV 8-20., *SET TO COUNT 20 Tine 

002000 171474 1S: BIS #BITIO, aASR sGENERATE 1 1 MAINTENANCE OSC. 
jNOTE: AT IMHZ, IT TAKES 10 
iNBINT. OSC TO’EQUAL 1 COUNT 

INC RO DO 20 MAINTENANCE OSC. 
BNE 1$ 

171464 MOV aAsR,-(6) ;/SAVE CSR 
001424 MOV (61,8 rnp */GET CSR. 
77707 0014 BI! 81777 7 STi :/SA ITS. 

00S OO14 I Ta BYT2'B1T0, STMP 7 MODE 2, NO RATE,DISABLE INTERNAL OSC 
001424 171436 MOV TMPs, aA LOAD CSR. 

./THIS mist BE DONE IN 
ORDER TO XFERR COUNTER 
*/T0 BUFFER ON STe. 

001000 171430 BIS sB179 SASR * GENERATE ON STe PULSE 
171426 001126 MOV R, $8DDAT :/RERD THE PRESET BUFFER, 



007766 

007770 

10401! 

ocs077 

MACY11_ 27(732) 
MO 

O4-OCT-76 19:57 PAGE 78 
#TEST THAT CLOCK CAN BE COUNTED USING MAINTENANCE OSC 

171416 
01 128 

17140e 

PEORTERNS COUNTER 
MOV (6)+, JASR CONT BRE IN SBDDAT. 
TST SBODAT : /RESTORE C 
BNE 2$ “YES - NEXT FEST. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 11 ;ERROR COULD NOT COUNT USING 
sMAINTENANCE OSC. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

es: CLR aASR ;CLEAR THE CSR. 



NO6 
MACYI1 27(732) O4-OCT-76 14:57 PAGE 79 
#TEST THAT CLOCK CAN BE COUNTED USING MAINTENANCE OSC 

3010 

21 ;  FESESFSSAKESSSFKSSERSSSESSSSASRSESSLERASSSSSRRASSSRSSASSEREEES 

1 RETEST S4 #TEST THE CLOCK’S IMHZ DIVIDER 
14  SERSSRESFELSSSHSSASHERESREARASSEREASSSRERSAS A AEESRSRSSSSSRSSSSE 

mis 007774 goons téTS4: SCOPE 
3018 007776 912737 O0000S 001160 MOV eS, STIMES ;:D0 5S ITERATIONS 

18 Ql 171 LR ./ 
cat seats peenes 171364 a Lat Your TE peter BUFFER. 
3020 010014 052777 OO4O00 171354 BIS #81711, a9SR DISABLE THE INTERNAL OSC. 
$21 010022 952777 O00011 171346 BIS 81'10,dasR : ENABLE CLOCK, RATE: IMHZ 

5 
| 3025 010030 012700 177766 10S: MOV 8-10. ,RO -/SET TO GENERATE 10 OSC PULSES. 

eo? 010094 052777 002000 171334 1S: 81S #8IT10,aASR ; GENERATE ONE OSC PULSE. 
3029 O1Cd4e OfS2N0 TNC RO > /DONE '0 OSC PULSES? 
3023 010044 001373 BNE 1S */7NO = UO ANOTHER ONE. 

3031 
3032 0100% 012737 000001 001124 2s: MOV #1, SGDDAT -/SET FOR ERROR TYPEOUT - IF ANY. 
3033 O1CKS4 017746 171316 MOV aasR, -(6) -/SAVE CSR 
3034 19060 011637 O014e4 MOV = (6) , $TMP3 ;/GET CSR. 
3025 O10064 042737 177707 001424 BIC 8177707, $THP3 */SAVE RATE BITS. 
30% 010072 052737 OONOOS 001424 BIS sSITLI'BIT2'BITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 

010100 013777 001424 171270 MOV STMP3,oASR THIS wicone CSR IN | 

3 ORDER TO XFERR COUNTER 
°/T0 BUFFER ON STe. 

010106 052777 001000 171262 BIS #81T9. SASR ; (GENERATE ON ST2 PULSE 
O1O114 017737 171260 OOl1126 MOV JABR, $80DAT i/ 7RERO THE PRES PRESET BUFFER, 

010122 012677 171250 MOV (6)+. 9ASR ONTENTS, ere In SBCOAT. 
010126 005737 001126 TST SBODAT + /RESTORE C 
01013¢ 013737 001124 ool'eo MOV SGDOAT,STMPO 3 /STMPO ficEBY IN ERROR TYPEOUT. 

SGODAT,SBDDRT ;/DID CLOCK ADVANCE ONCE? 

010146 00140e BEQ 3s ;7YES - NEXT TEST. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSESS 

010150 104011 ERROR 11 ; “ERROR ON CLOCKIMHZ PULSE 
NOT GENERATED WHEN 10 
;70SC PULSES GENERATED. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (( CSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

0101S2 000443 BR S$ 
010154 012700 000011 3$: MOV 89.,RO ;/GET THE ND BE GENERAL RE OSC PULSES 

ce
e 

HG
 
N
O
S
E
 

3 % 

010160 0S2777 O0e000 I71e10 YS: 81S 861710, dASR | /GENERATE ANOTHER OSC PULSE. 



BO? 
MALNOE! -11-OVkWwA-8 MQCVI1 271732) O4-OCT-76 14:57 PAGE 80 
OVkwa. PLL TS4 #TEST THE CLOCK'S MHZ DIVIDER 

2258 912166 005200 DEC RO + /WHAT WE WANT TO CHECK 
357 12170 901373 BNE 4§ -/1MHZ PULSE ON 9 OSC PULSES 

Sis 
3270 910172 O177% 171200 MOV JASR, -(6) :, SAVE CSR 
3071 010176 911837 901424 MOV (6) HPs : GET COR, 
72 o:0202 2737 177707 oo14e4 BIC 8177707, STMP3 “SAVE RATE BITS. 
073 «-OLCe16 Ose? 37 00400S 001424 BIS sBIT1126172°B1T0. STMPS :/SET move 2, NO RATE,DISASLE INTERNAL OSC 
3074 910216 013777 BONEN 71:52 ov STMP3, SASR 524000 
3075 . 5 wis Be BONE IN 
x + ORCER TO XFERR COUNTER 
pa °/T0 BUFFER ON STe. 
3078 010224 052777 001909 171144 BIS #8179. SASR : “GENERATE ON STe PULSE 
x 010232 017737 171142 001126 , $800AT i READ T PRESE BUFFER, 

3081 910240 012677 171132 MOV (6)+ @ASR ; “CONTENTS ARE IN SBORAT 
3082 015044 906737 O01!26 TST SBODAT : /RESTORE C 
3083 6102°S0 622737 OOLIC4 001126 CMP $GOORT,SBDOAT 3 /WAS OS THe IMHZ PULSE GENERATED? 
2084 010256 O01401 BEQ cs :/NO - NEXT TEST. 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3088 010740 104011 ERROR 11 ;/WE SEEM TQ HAVE, GENERATED 
3029 AOE | 1MHZ PULSE ON 

en 5 Oee PULSES. 
; : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR ( ( (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

xx O10ebe 005077 171110 S$: CLR aAsR -/CLEAR THE CSR. 

xe H sect tis tes esehiciio sates attest iiceses taste ieee ses ites iret ease ee Y 

3099 -RTEST SS #TEST THE CLOCK’S 100KHZ DIVIDER 
3106 © FRESE SEEGER RARE RHEE SSE ESESEEAESSEEESRESEESESSRERESE REESE 

3101 010266 900004 térss: SCOPE 
3108 010270 012737 OO0000S 001160 MOV 85, STIMES 0 & ITERATIONS 

3104 01027 005077 171074 CLR dasR 
3105 010302 905077 171 CLR 3ABR + GLE OR THe PRESET BUFFER. 
3!% 01903068 052777 171062 BI #8I1T11. ASR */DISABLE THE INTERNAL GSC. 
3197 010314 052777 O0002! 171054 BI 81'20, aASR : ENABLE CLOCK, RATE: 10OKHZ 

ib 
31 010322 012700 177634 10S: MOV 8-100. ,RO -/SET TO GENERATE 100 CSC PULSES. 

3113 010326 052777 002000 171042 1S: BIS sBI1T10, aASR - /GENERATE ONE OSC PULSE. 
3114 510334 095200 INC RO : “DONE 100 OSC PULSES? 
3115 010336 001373 BNE 18 :/NO - DO ANOTHER ONE. 

3117 
3118 O10340 O1 000001 001124 2S: MOV 81. $GDOAT ;/SET FOR ERROR TYPEOUT - IF ANY. 
3119 O1C346 O1 171024 MOV aASR. -(6) > /SAVE CSR 
3120 010362 611637 OC1424 MOV (6), $TMP3 :/GET CSR. 
3le1 010256 02737 177707 00:424 BIC 17?707,$TMP3 -: /SAVE PATE BITS. 
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CO7 
4-OCT-76 14. 7 PAGE Bl 
1OOKHZ DIvICER 

BIS ea TIISBITe!BI TO, $TMPS arnt 2, NO PATE,DISABLE INTERNAL OSC 
MOV STMP3, aASR 

s THIS mist BE DONE IN 
R TO XFERR COUNTER 

0 BUFFER ON STS. 
81S #8179 9ASR : /GENERATE ON ST2 PULSE 
MOV BABR, $300AT :/REAO THE PRESET BUFFER, 

: /PREV COUNTER 
MOV (6)+, aASR ;/CONTENTS ARE IN SBDOAT. 
TST $BODA : /RESTORE T CSR 

SGDOAT , STNPO :/STMPO USED IN ERROR TYPEOUT. 

CMP SGDDAT,SED0DAT  ;/DID CLOCK ADVANCE ONCE? 

BEQ 3$ ;7YES NEXT TEST. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR «¢ (SESSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 11 ; “ERROR ON CLOCK IOOKHZ PULSE 
;/NOT GENERATED WHEN 100 
"70SC PULSES GENERATED. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSsssssecssss 

BR cs 
3s: MOV B99. ,RO ;/GET THE MUMBER OF OSC PULSES 

/TO BE GENERA 

4g: BIS #BIT10, ASR ; / GENERATE ANOTHER OSC PULSE. 
EC RO 7 WE WANT TO CHECK 
BNE 4g + OOKHE PULSE on 99 OSC PULSES. 

MOV dASR, -(6) /SAVE CSR 
MOV (6). $TMP3 5/GET CSR. 
BIC 8177707, STMP RATE BITS 
81S sBITILOIT2¢BITO. STMPS 3/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
MOV STMP3, 2ASR me CSR 

-/THIS MUST BE IN 
; ORDER TO XFERR COUNTER 
:/T0 BUFFER ON ST2. 

BIS #BIT9 oASR : /GENERATE ON ST2 PULSE 
MOV aHBR, T :/REAO THE PRESET BUFFER, 

: /PREVIOUS CCUN 
MOV (6)+, aASR /CONTENTS ARE IN SBDDAT 
TST SEOOAT - /RESTORE CSR 
CHP SCDOR?,SBDOAT =; /WAS ANOTHER 100KHZ PULSE GENERATED? 
BEQ cs */NO - NEXT TEST. 

; : SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 11 :/WE SEEM TO HAVE GENERATED 
s/ANOTHER 1LOOKHZ PULSE ON 
:/ONLY_99_ MAINTENANCE 
;/0SC PULSES. 
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DO? 
O4-OCT-76 14:57 PAGE 82 

THE CLOCK’S 100KHZ DIVI 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << ( SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

;/CLEAR THE CSR. 

SRSERELARALHSRELERAARELESE ASRS ELELELSRERSRERERRELERSRSRRRE ELE EE 

S 10KHZ DIVIDER 
SHEFF SRESERESELARESELERALSLER EEE SLSR SESSLER SESELERE LESSEE RE DEE 

cs: CLR ASR 

TEST S& #TEST THE CLOCK’ 

+8756: SCOPE 
001160 MOV eS, STIMES 

CLR @ASR 

! si e #8IT11,aASR i7beee SCY Ee Wes 

198: MOV 8~1000. ,RO 

170SSO IS: BIS #8IT10, 0ASR 

ie | OS 1 

D01124 2g MOV 81, SGODAT 
MOV aAsR -(6) 
MOV (6) $rHP3 

001424 BIC #177707, STMP 
001494 BIS sBITLI61Te! 
170504 MOV STMP3, JASR 

170476 BIS 8B1T9, aASR 
001126 MOV SABR, $800AT 

MOV (6)+,3ASR 
TST 

001420 MOV all STMPO 

001126 CMP SGDOAT , SBDDAT 

BEQ 38 

;;00 5 ITERATIONS 

; “CLEAR 
;/CLEAR T PRESET BUFFER. 
:/O1 HE INTERNAL OSC. 
1 PRE THe I RATE: [OKHZ 

;/SET TO GENERATE 1000 OSC PULSES. 

; “GENERATE ONE OSC PULSE. 
;/D0NE 1000 oot a 5” 
;7NO - DO ANOTHE 

-/SET FOR ERROR TYPEOUT - IF ANY. 
> /SAVE CSR 
:/GET CSR. 
: /SAVE RATE BITS. 3 

BITO, STMP3 i/ SET MO0E 2, NO RATE,OISABLE INTERNAL OSC 

COUNTER 
t/ CONTENT ARE IN SBODAT. 

RE STORE a ERROR TYPEOUT. 

;/DID CLOCK ROVANCE ONCE? 

;7VES - NEXT TEST. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSssssesssesss 

ERROR il ;7ERROR ON CLOCKIOKHZ PULSS 
i/MOY GEN GENERATED eH 4000 

S GENERATED. 

; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSESSSSSSSSSSSSSSSSeseesessss 

BR S$ 



07 
MAINDEC-11-OViGWR-A MACYI1 27(732) O4-OCT-76 14:57 PAGE 83 

. TS6 #TEST THE CLOCK’S 10KHZ DIVIDER 

x 010740 012700 001747 38: MOV #999. ,RO ;/GET THE NUMBER OF MORE OSC PULSES 
;/T0 BE GENERATED. 

Bi HIS EGE COR rm seriousness Pus 
533 0107S4 001373 BNE ug :/10KH2 PULSE ON 999 osc PLLSES. 

se! 17748 470N4Y Mov ; /SAVE 
a5 if ivess bors 14 NOV ts itn ;/GET_C CSR 
i Rt ? Rist Aron 14 Bie rei ah ear sir mS Ad 2, NO RATE,DISABLE INTERNAL OSC 
=) 011002 013777 001424 170366 MOV MP3, ASR 44080 

4 ras, ah ae xPERR ORE UNTER 
3249 770 BUFFER ON STe. 
3250 011010 0S2e777 001000 170360 BIS #8179, 3ASR : “GENERATE ON ST2 PULSE 
3251 O11016 017737 170356 OO1126 MOV aABR , $BDDAT :/READ THE PRESET BUFFER, 
3252 : /PREVIOUS COUNTER 
3263 O11024 012677 170346 MOV (6)+. IASR ;/CONTENTS ARE IN SBDOAT. 
3254 911030 005737 001126 TST SBODAT ;/RESTORE CSR 
3255 O11034 023737 OOl1e4% 001126 CMP $GDDAT,SBDOAT 3/WAS ANOTHER IOKHZ PULSE GENERATED? 
3255 O11042 O0140! BEQ c$ > /NO - NEXT TEST. 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR «( (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3260 011044 104011 ERROR 11 : /WE SEEM TO HAVE GENERATED 
3261 : ANOTHER LOKHZ PULSE ON 
Sebe : ONLY 999 MAINTENANCE 
2c63 °/05C PULSES. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3267 01104 005077 170304 S$: CLR aASR ;/CLEAR THE CSR. 

353 
3271 ; « SERERSESERRERE RSE RRESEARE SERS ESE RSSRERSRSESESRERESERSRSREAERE SASS 

3e7e ETEST 57 #TEST THE CLOCK’S IKH2 DIVIDER 
3273 © SRE ERGY BE EEE SE RS RRSSSA SARS SRSRESSREREREREELESE 

3274 011052 900004 té157: SCOPE 
3075 011054 012737 O0000S 001160 aS, STIMES -:D0 S ITERATIONS 

oS 011062 005077 170310 CLR — @ASR :/CLEAR THE C 
3278 011066 005077 170306 CLR 3ABR /CLEAR T SRESET BUFFER. 
3279 011072 052777 OONOOO 170276 BIS 88IT11, 9ASR > “DISABLE INTERNAL OSC. 
3280 011100 052777 OOOO4i 170270 BIS 81'40, dAaSR * ENABLE CLOCK, RATE: 1KH2 

a 011106 012700 154360 10$: MOV 8- 10000. ,RO -/SET TO GENERATE 10000 OSC PULSES. 

3286 911132 052777 002000 170256 1S: BIS eBIT10, aARSR ae ONE OSC PULSE. 
11129 005290 INC RO i/ 40 Osc PULSES? 

22098 O11122 001373 BNE 1S ANOTHER ONE



MAINDEC-11-DVKWA-A MACYI1 27(732) O4-OCT-76 14:57 PAGE BY | 
DVKWA. P11 1S? #TEST THE CLOCK’S IKHZ DIVIDER 

3290 j 
329] 011124 012737 O00001 001124 2s: MOV #1. SGODAT -/SET FOR ERROR TYPEOUT - IF ANY. 
3292 011132 O1774%6 179240 MOV JASR, -(6) ; SAVE CSR 
3293 911136 O1 7? 0014 MC ¥ (6) 13 oR. i 
3294 «011142 eran, 001424 BIC TMP3 SAVE TE BITS. 
3295 911150 052737 0400S og ied 81S regia TTerBITO’ STMP3 abo ta” 2, NO RATE,DISABLE INTERNAL OSC 
32% 011156 BP5535 M14¥e4 170e!2 NOV 
3297 ;/THIS nist BE DONE 

53 Go tle 
3300 011164 001000 170204 BIS #8179 JASR 7g RA S 
re 011172 917737 170202 OOll26 MOV BAER, $B00AT 7RERD ge Press Pre eet BUF ER, 

3303 011200 012677 170172 MOV (6)+, ASR : PREV ICUS en i SBOODAT . 
3304 011204 7 OOli2 TST SBOOAT : /RESTORE CSR 
3305 011210 013737 OO1124 001420 MOV SGDDAT,STMPO =: /STMPO - USED IN ERROR TYPEOUT. 

re 01216 023737 001124 001126 omp S$GDOAT,SBODAT  ;/DID CLOCK ADVANCE ONCE? 

3309 
#310 011224 o01402 BEQ 38 -/YES - NEXT TEST. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3314 011225 104011 ERROR 11 - /ERROR ON CLOCKIKH2 PULSE 
331S >/NOT GENERATED WHEN 10000 
3318 */OSC PULSES GENERATED. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3320 011230 000443 BR cs 
01!232 012700 o23417 38: MOV #9999. , RO i/ 7 THE NUMBER OF MORE OSC PULSES 

BE GENERATED. 

3304 011236 052777 002000 170132 4s: BIS 88IT10, IASR : /GENERATE ANOTHER OSC PULSE. 
3305 O11244 905309 DEC RO > /WHAT WE WANT TO CHECK 
seb 114% O0i BNE 4g >/1KHZ PULSE ON 9999 OSC PULSES. 

3328 
3309 O112S0 017746 170122 MOV BASR, ~(6) :/SAVE CSR 
3330 O11254 011637 001424 MOV (6) $TMP3 :/GET CSR. 
3331 011260 042737 177707 oO014eN BIC 8177707, $TMP3 SAVE RATE BITS. 
ie 011266 OO400S 001424 815 @BITLL'BT2:BITO;STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 

Oile74 O61 001424 170074 MOV STMP3, JASR * /LORD CSR. 
BH ;/THIS MUST BE N 
3335 ORDER TO XPERR COUNTER 
Eee} i” BUFFER ON 

011302 052777 OO!1CO0 170066 GIS #8179 aASR NERATE ON S i “puLse 
38 011310 017737 170064 001126 MOV aABR, $8D0AT i READ THE PRESET BUFFER, 

3340 011316 012677 170054 MOV (6)+, BASR CONTENTS fre 1 IN SBOOAT. 
3341 011322 005737 OOl126 TST SBODAT » /RESTORE 
Feat Oi & 122737 001104 001126 Cie $GDDAT, SBODAT  /WAS Ofe CER KHZ PULSE GENERATED? 

et 001401 Q $ >/NO ~ NEXT TEST 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSssesss 

—_——-_ a ae 
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DVKWA.P11 TS? TEST THE CLOCK’S IKHZ DIVIDER 

3947 011396 10401! ERROR 11 5 /WE SEEN 10 GANE GENERATED 
» /ANOT HZ PULSE ON 
iON. 83 rah ENANCE 

3351 
ss SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR (<< (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3954 011340 00S077 170032 Ss: CLR ASR s/CLEAR THE CSR. 

3355 
3357 ; s SEFERKEREBSLERSSSRRASSAESRESLASSERSKASKAE SASS SHLERERAEASRASAER ES 

3368 SRTEST 60 #TEST THE CLOCK’S LO0HZ DIVIDER 
3389 © SESEREDESSRSRSSHSESEREELSEASE ERE RASAE SER SESS RARE REARESERESA SESE 

3360 011344 000004 téteo: SCOPE 
$1 01134 Ole737 OO000S 001160 aS, STIMES ;:D0 S ITERATIONS 

3363 011354 005077 170016 CLR aasr /CLEAR THE CSR. 
3364 011360 005077 170014 CLR JAGR :/CLEAR THE PRESET BUFFER. 
3365 011364 052777 004000 170004 BIS 881T11, 3ASR -/DISABLE THE INTERNAL OSC. 
ee 011372 05e777 O000S1 167776 BIS $1'SO, aasR /ENABLE CLOCK, RATE: 100H2Z 

3368 
$63 011400 012701 coddle MOV #10. ,Ri 

31 011404 012700 154360 10S: MOV 8-10000. ,RO :/SET TO GENERATE 10000 OSC PULSES. 

141 002000 167760 1S: I 1T10, 2ASR s/ Bq BUTE Beers 6 Re ORB i7Bre 10800 Sse Pu EST 
3375 011420 001373 BNE 1$ :/NO - DO ANOTHER ONE. 

35 011422 00530 EC R 
3378 O114e4 Soi ae? BNE 1 

3380 011426 012737 001124 28 MOV 81, SGDDAT ;/SET FOR ERROR TYPEOUT - IF ANY. 
$81 011434 017746 1877 MOV aAcR.-(6) ;/SAVE C 

O1L44O O11 14 MOV (6) $TMP3 */GET CSR. 
3383 O11444 042737 177707 001424 BIC #177707 ,STMP3 SAVE RATE BITS. 
3394 6114S2 052737 O0400S oc14e4 BIS eB1Til! eat rsterTo® STMP3 ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
3385 O11460 013777 001424 167710 MOV $TMP3, aASR /LORO CSR. 
32386 :/THIS nist BE DONE IN 
3387 /ORDER TO XFERR COUNTER 
see */T0 BUFFER ON a 2. 

11466 001000 167702 BIS #8179, aAsR >/GENERATE ON Ste PULSE 
$30 011474 617737 167700 001126 MOV aAeR, $B00AT : READ THE PRES PRESET BUFFER, 

BR 011502 012677 167670 MOV (6)+, BASR 7 TENTS Kee IK SBODAT. 
011506 005737 001126 TS? $BOOAT STORE CSR 

3394 011512 013737 OO11e4 001420 MOV SCODAT , STHPO ns MPO USED IN ERROR TYPEOUT. 

Ee! 011520 023737 001124 001126 CMP SGDDAT,SBODAT ;/DID CLOCK ADVANCE ONCE? 

3338 011526 001402 BEQ 66S -/YES - NEXT TEST 

3400 
;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

— — 
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OVKWA. P11 T60 #TEST THE CLOCK’S 100HZ DIVIDER 

3403 011530 104011 ERROR 11 s /ERROR ON CLOCKIOOHZ PULSE 
3404 :/NOT GENERATED WHEN 40000 
T10s */0SC PULSES GENERATE 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3409 011532 cO0447 BR S$ 
310 O11534 012701 onn0le 668: MOV $10. RI 
M411 011840 012700 023417 3S: MOV #9999. ,RO -/GET THE NUMBER OF MORE OSC PULSES 
se -/70 BE GENERATED. 

3414 O11544 052777 O00c000 167624 4S: BIS #81710, 3ASR  /GENERATE ANOTHER OSC PULSE. 
M15 011552 005300 DEC RO : /WHAT WE WANT TO CHECK 
16 O115S4 001373 BNE 4§ /100HZ PULSE ON 9999 “SC PULSES. 
317 011558 00530! DEC Ri 
34!8 011560 001367 BNE 38 

x33 
Mel 011562 O1774%6 167610 MOV DASR, -(6) : /SAVE CSR 
Mee 011566 011637 O014e4 MOV (6). STMP3 i/GET CSR. 
e3 011572 042737. 177707 «001424 BIC 0177707, STMP3 —: “SAVE RATE BITS. 
3424 011690 9520737 OO4O0S 6001424 BIS #BITLL'BTT2¢BITO. STMP3S ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
Mes 011606 013777 OO14e4 167562 MOV STNP3, /LORD CSR. ° 
26 -/THIS nist BE N 
427 7ORDER TO XFERR COUNTER 

| 34c8 -/T0 BUFFER ON STe. 
29 (011614 001000 167554 BIS #81T9, aASR ; “GENERATE ON ST2 PULSE 
330 © ‘B22 017737 167552 001126 MOV aABR, $BDDAT >/READ THE PRESET BUFFER, 
431 -/PREVIOUS COUNTER 
M32 011630 012677 167542 MOV (6)+. JASR /CONTENTS ARE IN SBODAT. 
3433 011634 005737 001126 TST SBODAT : /RESTORE CSR 
HH O11b40 023737 001124 001126 CMP SGDDAT, SBODAT 1 ANOTHER 100HZ PULSE GENERATED? 
HS 116% 001401 BEG - NEXT TEST. 

- » SSSSSSSSSSSSSSSSSSSSSSSS)>> ERROR <( ($SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3439 011659 104011 ERROR 11 . /WE SEEM TO HAVE GENERATED 
440 " /ANOTHER 1O0HZ PULSE ON 
W441 : ONLY 3999 NAINTENERCE 
zie :/05C PULSES. 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR «<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ae 011652 005077 167520 cs: CLR @ASR :/CLEAR THE CSR. 

448 

350 ; EKSSERESSERSESRRES* REKAERHA ESS SRAARALSARESSSEERSREREASRRERSRRES 

51 : TEST 61 #TES THE CLOCK’S MODE 2 OPERATION 

453 ‘SIN THIS TEST WE'LL CHECK MODE 2 OPERATION 
454 ; HHODE 2: EXTERNAL EVENTS TIMING MODE 
455 -#SETTING THE GO BIT CAUSES THE COUNTER TO BEGIN COUNTING FROM 
456 *#ZERO AND TO FREE-RUN UNTIL THE GO BIT IS WRITTEN i 
457 #70 A ZERO THE COUNTEN WILL CONTINUE COUNTING AFTER 
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Té #TEST THE CLOCK’S MODE 2 OPERATION 

;#OVERFLOW. AN Eee Po RON ee Scent TRIGGER 2 
s#(WHEN ST2 GO ENABLE fs A * SES DATA 10 
: ETRANSFER FROM THE COUNTER TO THE BUFFER/PRESET REG. 
j SHHILE THE COUNTER CONTINUES TO RUN. 

4 STO TEST THIS MODE, WE'LL DISABLE THE INTERNAL OSC AND USE 
3464 ;#MAINTENANCE OSC PULSES AS WELL AS A MAINTENANCE 
s65 ii aSTe, 

308 HEHE EERE HEBER EE EEE 

3468 011655 OOC0O4 téte1: SCOPE 
$63 011660 012737 000020 00:160 MOV 820, STIMES +300 20 ITERATIONS 

47 91 1666 905077 167504 CLR 3AsR “CLEAR THE CSR. 
| 1167e 167502 CLR SABR “CLEAR THE PRESET REG. 
w73 011676 Ole77? OO401S 167472 MOV BO0401S,38ASR  § : START CLOCK. 

3475 011708 012700 177754 1S: MOV #-20. RO ;SET TO GIVE 20 MAINTENANCE OSC. 
376 011710 052777 O02000 167460 2S: BIS a8IT10,aASR : GENERATE A MAINTENANCE OSC. 
3477 011716 005200 INC RO 
73 011720 00:373 BNE 2s ;IF NOT OONE 20 TIMES, LOOP. 

3480 011722 001000 16744 35: B1S s9IT9 QASR ;HERE’S THE BIGGIE! AN ST2 HAS BEEN GENERATED 
3481 011730 012737 OO00COe 001124 MOV 82. SCHOAT ; THE PSESET BUFFER SHOULD BE 2. 
3432 011736 017737 167436 091126 MOV QABR. SBDOAT *READ THE PRESET BUFFER. 
3483 O11744 023737 OOl126 001124 CMP SBODAT,SGDOAT DID A COUNTER TO PRESET BUFFER OCCUR? 
Eat 011752 oc14de2 BEQ 4§ YES - NEXT SUBTEST. 

; s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3488 011754 104005 ERROR 5S :A COUNTER TO PRESET BUFFER DID NOT 
3199 “HAPPEN PROPERLY. 

» : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3493 011756 000434 GR Ss 
3494 
3495 OL1760 4g: 
W% 011760 01774 167412 MOV ASR, -(6) /SAVE CSR 
3497 011764 011637 OO424 MOV (6) ie :/GET CSR. 
498 4011770 942737 177707 001424 BIC 817 TMP 3/SAVE RATE BITS. 
3499 011776 050737 OO400S O014e4 BIS eBIT11! Alrararto® STMP3 ;/SET MOCE 2, NO RATE,CISABLE INTERNAL OSC 
3500 0120004 013777 O014e4 167364 MOV STMP3, 2ASR ; LORD CSR. 
3501 s/THIS MUST BE DONE IN 
35.52 * /ORDER TO XFERR COUNTER | 
3593 :/T0 BUFFER ON ST2. 
3504 012012 052777 001000 167356 BIS #81T9 SASR */GENERATE ON ST2 PULSE 
3095 Oleged 017737 167354 001126 MOV aABR, $B800AT */READ THE PRESET BUFFER, 

3537 012026 012677 167344 MOV (6)+. MASR : PREVIOUS COUN ARE Inn SBODAT. 
3638 012032 008737 001126 TST SEDDAT :/PESTORE CSR 
3509 012036 023737 O011e4 O01126 CHP $GODAT,SBODAT :WRS THE COUNTER ACCIDENTLY ZEROED? 
210 012044 00140! BEQ S$ "NO - NEXT TEST. 

ss SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
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OVKWA.PLI Tol aTEST THE CLOCK’S MODE 2 OPERATION 

01204 104005 ERROR 5 :THE COUNT REGISTER SHOULD NOT 
"HAVE BEEN EFFECTED BY THE ST2 
IN MODE 2. 

:  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

S$: 

Be3 s RSFEKSREREKESSSHESSSSSRSRSSESEKSSSSESAESE RASA ERSESSRSRERRASSAL ESD 

se TEST be KTEST THE CLOCK’S MODE 3 OPERATION 

3635 HAIN THIS TEST WE'LL CHECK HOE 3 OPERAT 
3507 -#MODE 3 IS JUST LIKE MODE 2 EXCEPT THAT TONE COUNT 
Hes ; #REG 15 ZEROED AFTER AN STo. 

HEHEHE EHH HES HEE HERE EEE eae 

cay 612050 O00004 té7g2: 
Sx Ole0S2 Ole737 000020 001160 MOV #20, STIMES D0 20 ITERATIONS 

| 34 #912960 005077 16731 CLR 3AsR “CLEAR THE CSR. 
35 012064 005077 16731 CLR acBR CLEAR THE BUFFER REG. 

3 012070 012777 OO4017 167300 MOV #4017, 9ASR START CLOCK. 

3638 01207 012700 177754 1S: MOV #-20. RO -SET TO GIVE 20 MAINTENANCE OSC. 
3639 Ol2102 052777 002000 167266 2S: 1S #81710, aASR * GENERATE A MAINTENANCE OSC. 
3640 0120110 OCS200 NC RO 
Sl Oleli2 0013723 BNE 2$ IF NOT DONE 20 TIMES, LOOP. 

S43 012114 1 7254 3S: BIS IT ; HERE T GGIE! AN ste HAS BEEN GENERATED i G1 Ee BOE APR BIRD RUINS SDE | 
3546 Rist? 3737 OOlle6 001124 CMP Seton soa AP nT OBES BUFFER OCCUR? 
3047 O1e144 oolsde BE - NEXT SUBTEST 

. : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <( (S$SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3551 012146 104005 ERROR 5S :A COUNTER TO PRESET BUFFER DID NOT 
3552 *HAPPEN PROPERLY. | 

; : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

see8 012180  c0044S BR TST63 33 

3658 012152 005037 001124 4S; CLR SGDOAT sEXPECT ZERO BACK FROM COUNT REG. 
3659 012156 01774 167214 MOV dASR, - (6) j/SAVE CSR 
3560 O1 1be 11637 OO14 MOV (6) TH CSR. 
3561 6101 2737 bean 001424 BIC #17 TMP3 AVE TE SITS. 
62 012174 052737 OO400S 0014e4 BIS WBITIL'BIT2BITO, STMPS 8 2, NO RATE,DISABLE INTERNAL OSC 
3563 Olocde 013777 O01424 167166 MOV STMP3, dASR 
3564 /THIS MUST BE DONE IN 
3555 i /OROER 0 XFERR COUNTER 
3566 /TO BUFFER ON STe. 
67 012210 052777 001000 167160 BIS #B1T9. SASR ;/GENERATE ON ST2 PULSE 
3568 012216 017737 167156 001126 MOV @ABR, $800AT */READ THE PRESET BUFFER, 
3569 : /PREVIOUS COUNTER 
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MAINDEC-11-DVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE 89 
OVKWA. P11 Tbe #TEST THE CLOCK’S MODE 3 OPERATION 

1 77 ‘1671 V (6)+. ASR -/CONTENTS ARE IN SBDDAT. 
3257 Rises) Riess ABT} rey sBooat EC TORE CSR 
72 0122034 001402 BEQ Ss “IF SQ - NEXT TEST. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3576 012236 104005 ERROR 5S -THE CLOCK FORGOT TO ZERO THE COUNT 
3577 *REG. AFTER AN ST2 OCCURRED ON 
3078 “A MODE 3 COUNT. 

+ : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3582 012240 00041! BR TST63 ss 
3683 Ol2ed2 Ss: 
3594 012242 005077 167130 CLR @asR -NOW TRY CLEARING THE CSR. 
3538S Oleo46 017737 167124 OG1126 MOV 3A5R, SBDDAT "READ THE CSR - DID IT CLEAR? 
3686 012054 001403 BEQ TST63 +e 
$87 012256 005037 001124 CLR SGDDAT -NO - RECORD S/B. 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>) ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3531 Ol2262 104002 ERROR 2 :CSR FAILED TO CLEAR 

- s SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR (<< SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

3595 
C$ 5 33 SREAKSERERESSSSEERERESRAAAESEAERSESEKRSAAAESESRSRESERRSSESAEREAES 

9? -#TEST 63 #IF ENABLED, CHECK ST1,ST2 IN FROM TESTOR 
98 ee SERELEL EE ELERESELERERES EEE SER ES REESE EELS LELERESSEREDERERELEEEED 

3899 012264 000004 +$163: SCOPE 
350 Oi2266 012737 o000d2 001160 MOV 82, STIMES -:D0 2 ITERATIONS 

3602 012274 905737 001440 TST EXS sOPERATING IN TESTOR MODE? 
%03 012300 O01S22 BEQ ENDP *NO-EXIT THIS TEST. 

%79S 012302 005077 167070 CLR @ASR CLEAR THE CSR 
3% 0120306 012777 177775 167064 HOV 8-3, aR ‘SET TO COUNT THREE TIMES 
3697 012314 612777 000061 167054 MOV #61' dASR -SET RATE:ST1, MODEL, GO 
%°8 012322 005777 166620 TST asTke “CLEAR ROY FLG ON KEYBOARD 
%09 012326 104409 012334 TYPE 65S +: TYPE ASCIZ STRING 
%10 012332 OO04 BR 4§ -°GET OVER THE ASCIZ 
$11 a1z422 jess: LASCIZ § (15>¢12>¢7)<7> ee kSWITCH ST1 3 TIMES, TYPE ANY KEY WHEN DONE..8 7)<7> 

%13 Ole422 105777 ib6Sl6 1$:_ STB  aSTKS sOPERATOR DONE IT? 
3614 O12426 100375 BPL 1$ *NO-WAIT. 
%1S 012430 0CS777 166512 TST a$TKB 
%l&B Ol2434 104400 Ol2442 TYPE 678 TYPE ASCIZ STRING 
3617 O1e440 BR 6$ *:GET OVER THE ASCIZ 
3618 --67§: .ASCIZ (1S><(12>88 
%1l9 012446 bbs: 
3620 012446 005037 001124 CLR SCDDAT sEXPECT COUNTER TO BE CLEAR 
%2h Diese O1774% 166720 MOV 3ASR. -(6) -/SAVE CSR 
322 O1e456 011637 OO14e4 MCV (6) .$TMP3 :/GET CSR. 
%23 Olo4b2 042737 177707 OO14e4 BIC #177707, $TMP2 _; /SAVE RATE BITS. 
%e4 012470 052737 004005 001424 81S SBITILIB1T2'BITO,STMPS ;/SET MODE 2, NO RATE,DISABLE INTERNAL OSC 
%es 012476 013777 O0142e4 166672 MOV $TMP3, 2ASR - /LOAD CSR. 
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#IF ENABLED, CHECK STJ,STe IN FROM TESTOR 

;/THIS MUST BE DONE IN 
: ORDER ro XFERR COUNTER 

001000 166664 BIS #8179, SASR i710, BUETER 0 NPS but se 
lébbbe O0lleb MOV BABR, $B0DAT */REAO THE PRESEY BUFFER, 

* /PREV TER 
1666 MOV (6)4 gAsr >/CONTEN IN S$BO0AT. 

ll TST sBooA > “RESTORE CSR 
Be0 ;0F NON-ZERO - REPORT ERROR 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR <« (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

cmon EOESTot all" 
; ; SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

BR ENOP 

es: 
166634 TST aAsR :OID STe FLG SET? 

BMI ENOP 

 : SSSSSSSSSSSSSSSSSSSSSSSS>>> ERROR << SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

ERROR 6 ;ST2 FLAG DID SET EVEN THOUGH 
-SWITCH WAS TOGGLED. 

;  SSSSSSSSSSSSSSSSSSSSSSSS>>> ERRCR « « (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

NOW WE'LL DETERMINE IF WE ARE ALLOWED TO AUTO-SIZE. 
if $0, WE'LL FINO OUT IF THERE ARE OTHER CLOCKS OUT THERE 

ENOP: SCOPE 

001215 1STB NVM -SEE IF APT WILL LET UP PUTO-SIZE. 
BMI § iB - EXIT. 

001494 001436 CMP MOEVCT,TSTCNT  ; TESTED MAX. UNITS? 
BEQ ug “YES EXIT. 

001426 ASL ROTATE POINT NEXT UNIT. 
001434 INC MOEVCT 

990004 001376 ADD ADOR. } 
0004 MOV FRAVES -(6) ieee CONTENTS LOC 4. . 

012764 oco0o4 MOV #15, ERAVEC >SET UP IN CASE NO MORE CLOCKS. 

166554 TST SASR TIME OUT HERE IF NO MORE CLOCKS. 
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MACY11 27(732) O4-OCT-76 14:57 PAGE 91 
#IF ENABLED, CHECK STL,ST2 IN FROM TESTOR 

iff HERE, ANOTHER CLOCK FOUND. 
o01ede TST SPASS ?IS THIS’ 1ST PASS? 

BNE 3$ =NO-GET OUT. 
001426 001430 BIS ROTATE,UTEST § ;YES-RECORD THIS UNIT. 

012644 TYPE 65S : TYPE ASCIZ STRING 
BR 64s *:GET OVER THE ASCIZ 

pies: SASCIZ ¢15)¢12>"UNIT 8” 

001204 ° MOV SDEVCT, -(SP) 33 SAVE SDEVCT FOR TYPEOUT 
TYPOC ::G0 TYPE--OCTAL ASCII(ALL DIGITS) 

012672 TYPE 678 -: TYPE ASCIZ STRING 
BR 66S GET OVER THE ASCIZ 

i878: -ASCIZ * COMPLETED “ 

001204 : INC SDEVCT 
012720 TYPE 63S TYPE ASCIZ STRING 

BR 588 ji GET OVER THE ASCIZ 
jib: -ASCIZ @ TESTING UNIT 8 

001204 ; SDEVCT,-(SP)  ;;SAVE SDEVCT FOR TYPEOUT 
TYPOC *-GO TYPE--OCTAL ASCII(ALL DIGITS) 

ocooo4 MOV (E+ ERRVEC =RESETORE LOC 4. 
000010 00:402 AoO $10, VECT ‘UPDATE VECTOR ADDR. 
002260 IMP LOOP “TEST NEW UNIT. 

1§: 
000004 ADO #4, SP ;/AD0 #4 TO STACK POINTER. 
000004 MOV (63+ ERRVEC “RESTORE LOC 4 
00000! 001204 CMP 81, SOEVCT ‘TESTED ONLY UNIT? 

BEQ 2s YES - NO NEED FOR TYPEOUT. 

4§: 
013012 TYPE 718 TYPE ASCIZ STRING 

BR 08 ::GET OVER THE ASCIZ 
i718: SASCIZ «¢15)<12>“UNIT 8” 

001204 "MOV SDEVCT,-(SP)  ;;SAVE SDEVCT FOR TYPEOUT 
TYPOC GO TYPE--OCTAL ASCII(ALL DIGITS) 

013040 TYPE 73$ TYPE ASCIZ STRING 
BR 2 -:GET OVER THE ASCIZ 

--73§: .ASCIZ ” COMPLETED 
72: 

001250 001376 2s: MOV S$BASE ASR 
001244 01402 MOV SVECTI VECT! 
00000! 001204 MOV #1, SOEVCT 

001434 CLR MDEVCT -BEGIN TESTING IST UNIT. 
00000! 001426 MOV 81, ROTATE POINT TO IT. 

-SBTTL END OF PASS ROUTINE 

RE an we AORHERESESERERASERERASSRERSSSSRRAERESASESRSERRSAERSRE SER ESE 

SINCREMENT THE PASS NUMBER (SPASS) 
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;#IF THERES A MONITOR GO T 
;#IF THERE ISN'T JUMP TO LOOP 

NO? 

Q1T 

STSine ;;ZERO THE TEST NUMBER 
TIMES ZERO THE NUMBER OF ITERATIONS 

SPASS :: INCREMENT THe PASS NUMSER 
#190000, $PASS ;;D0N’T ALLOW A NEG. NUMBER 
(PC) * LOOP? 

SDOAGN 5: YES 
(PC)+,a(PC)+ RESTORE COUNTER 

&SS aut ASCIZ STRING 
b4§ T OVER THE ASCIZ 
<15> «12> s€NDPASS’’ 

SPASS,-(SP) 3 i SAVE SPASS FOR TYPEOUT 
;GO0_ TYPE--OCTAL ASCII(ALL DIGITS) 

67S ji TYPE ASCIZ STRING 
668 **GET OVER THE ASCIZ 
@ TOTAL ERRORS = 

ERCNT, ~(SP) ; SAVE ERCNT FOR TYPEQUT 
-GO TYPE--OCTAL ASCII(ALL DIGITS) 

69S TYPE ASCIZ STRING 
g$ ::GET OVER THE ASCIZ 

# GOOD UNITS # 

UTEST, -(SP) SAVE UTEST FOR TYPEOUT 
2:60 TYPE- TBENERY ASCII 

ae42 RO *?GET MONITOR ADDRESS 
SDOAGN :: BRANCH IF NO MONITOR 

>sCLEAR THE WORLD 
PC, (RO) G0 TO MONITOR 

>: SAVE ROOM 
;;FOR 
33;ACTLI 

a(PC)+ > sRETURN 
LOOP 
-1,-1,0 ;sNULL CHARACTER STRING 

1/0 SIGNAL TEST #1 ST1 IN AND ST2 OUT IN AND OUT 

WITCH PACK S2 MUST BE SET UP AS FOLLOWS: 

SWITCH 1 - OFF 
2 - ON 
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3794 ; 3 - OF 
3795 : 4 - OFF 
3796 : S - ON 
3797 : : - ON 
3738 : - NOT USED 

3220 - THIS SELECTS TIL THRESHOLDS AND POSITIVE SLOPE FOR 
321 : SCHMITT TRIGGER 1. 

3623 SPLEASE REMOVE ANY PREVIOUS JUMPER. 
3:55 !JUNPER THE FOLLOWING PINS TOGETHER: 
= Ji - SS (ST2 OUT, TO Ji - W (STI-IN) 

369 "LORD ANO START AT LOCATON 210 
3910 ENO PASSE Occur I ATELY PAD ARE ARE NOT REPOR 
3811 :SRORS IN He GULAR LOGIC TEST RND 
$e “HEIR PRILTOLT A ne INHIBITED 

3214 O1332¢ 1044065 IOTST1: CKSWR -CHECK THE SHR 
381S 013324 005077 166046 18: CLR Qasr “CLEAR THE CSR 
3816 013330 005077 166044 CLR aAGR : T ER REG. 
3817 O12334 012777 000061 166934 MOV 861, ASR “RATE ST1, MODE O, GO. 
3818 013242 GS2777 OO1000 166026 BIS 1t9 3asR OENERATE’ A MAINTENANCE ST2. 
3819 613350 012777 O0000S 166020 MOV #5, ase ; NOW SET TO TO READ COUNT REG 
3820 013356 001900 166912 B! s8iT9, aASR bb count FER REG. 
3821 013564 Oer7e7 166010 08c08 1 Rial ;DID COUNT REG ADVANCE ONCE? 
3222 013372 00:753 BEQ 1orsti Looe 
3623 013374 104000 ERROR pe: out TO'ST1 IN FAILED. 
38-4 013376 000751 BR 10TST1 

$2 ; 
29 .SBTTL ‘1/0 SIGNAL TEST #2 CLOCK OVFLOW OUT TEST. 

ca: , 
cok ,; 
3631 ;SWITCH PACK S2 MUST BE SET UP AS FOLLOWS: 

3833 SWITCH 1 - OFF 
BH OFF 
3035 - OFF 
3% 4 = ON 
3037 S - ON 
36 38 - OFF 
36:39 - NOT USED 

THIS THIS PT FaIcGen m, THRESHOLDS AND POSITIVE SLOPE FOR 

3 PLEASE RIMOVE ANY PREVIOUS JUMPER. 

; JUMPER THE FOLLOWING PINS TOGETHER: 

Jl - RR (CLK OV) TO JI - TT (ST2-IN) 
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5170 SIGNAL TEST #2 CLOCK OVFLOW OUT TEST. 

LORD AND START AT LOCATION 214. 
SEND PASSES OCCUR IMMEDIATELY AND RE NOT REPORTED. 
ZEPRORS ARE REPORTED AS IN TH REGULAR LOGIC TEST AND 
THEIR PRINTOUT MAY BE INHIBITED. 

3400 104406 rorsta: eKSWR ;CHECK THE SWR. 
3492 90507" 165770 CLR = @ASR ;CLEAR T 
06 012777 177777 165764 MOV —s- 8-1, BBR ;PRELOAD PRESET BUFFER. 
4 Ole777 300063 165754 MoV 853, BASR RATE STL, MOO 1, 
34¢2 950777 OOCNOO 165746 BIS eB t8, SASR ;GENERATE'A MAIN. ‘Sil: 
3430 000240 NOP 
B32 O0e4d NOP 
3434 505777 165736 TST — @ASR 010 OVERFLOW SET ST2 FLAG? 
34490 100757 BMI 107ST2 ; YES 
M42 104000 ERROR ;CLK OV OUT TO ST2 IN FAILED. 
3444 000755 BR 10TST2 ; LOOP 

.SBTTL :1/0 SIGNAL TEST #3 ST1 OUT AND ST2 IN 

;SHITCH PACK S2 UST BE SET UP AS FOLLOMS: 
SWITCH - 

N
O
U
S
 
G
r
e
 

a
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| 
R
E
S
I
S
 

T USED 
THIS SELECTS TTL THRESHOLD AND POSITIVE SLOPE FOR 
SCHMITT TRIGGER 2. 

;PLEASE REMOVE ANY PREVIOUS JUMPERS. 

: JUMPER THE FOLLOWING PINS TOGETHER: 
Ji - W (STI OUT) TO Ji - TT (ST2-IN) 

ART AT LOCATION 220 

' 

, 

' 

‘ 

; 

‘ 

; 

' 

, 

, 

wees Peake OCCUR LETT Y_AND ARE NOT REPOR 
ARE REPORTED AS I REGULAR LOGIC TEST AND 

Tein PRINTOUT MAY BE INNIBI 

P46 104406 IOTST3: CKSWR ee T 
2450 012777 000001 168720 MOV 81, ASR 
M56 052777 000400 165712 81S s8 178, OASR ‘ CENERAT A MAIN. yi. 
S64 005777 165706 TST aASR ;DID ST2 FLAG SET? 
X70 100401 BMT 1§ 
3472 104000 ERROR ;ST1 OUT TO ST2 IN FAILED 

M74 010000 165674 1S: BIT 881712, ASR DIO “FOR® BIT SET® 
3502 001761 BEQ IOTST3 6000! 
tO4 81049 ERROR ee BIT SET ON ONLY 1 STe. 
3806 0007S BR IOTST3 ; LOOP 
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3906 .SBTTL #SYSMAC ROUTINES 
3 .SBTTL 

3393 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

331i $3 EE GEG EE a A hb a 2a 2 a a EES 

Hig j THIS ROUT ING IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT 
1 -#OCTAL (ASCIT) NUMBER AND TYPE IT. 

3314 ; #$ TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

3316 # MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3917 7 TYPOS ::CALL FOR TYPEOUT 
3318 :% .BYTE ON >:N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
33919 : 4 -BYTE ;;M=t OR O 
3920 i :: 12TYPE LEADING 
3921 ii +3 O= SS LEADING ZEROS 

3003 :#STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
3904 #STYPOS OR STYPOC 
339eS s CALL: 
3926 te MOV NUM, -(SP) - ;NUMBER TQ BE TYPED 
2 :# TYPON :;CALL FOR TYPEOUT 

3929 * #$TYPOC-~-ENTER HERE “OR TYPEOUT OF A 16 BIT NUMBER 

1 A wy NUM, -(SP) ER TO BE TYPED 
333 7 TYPOC , ii tAe FOR BE auy 

See SISet4 sigeae Doteey 013739 8 move «| TCSPDTSOPTLL — ELORDODERO F]Cr SHI TCH 
BP 8 243 il peas Nove ( 1 SOMBRE +1 eee RO At ky 18 15 TYPE 
3937 012526 062716 o000de ROD a (SP) ADJUST RETURN ADORESS 
3938 013632 000408 BR STYPON 
3939 01354 Ile 000001 013733 STYPOC: MCVB #1, SOFILL ::SET THE ZERO FILL SWITCH 
30 O12642 112737 OC0006 013735 MOV #6, SCMODE+1 -:SET FOR SIX(6) DIGITS 
394} 913550 118737 00000S 013732 STYPON: MO w3, SOCNT :SET THE ITERATION COUNT 
3342 912556 01 MOV R3;-(SP) ‘SAVE R3 
2043 013560 10446 MOV RY’ -( SP) : SAVE RY 
3044 91 356¢ O10S46 MOV R55 90 :: SAVE RS 
3545 O12564 113704 013735 MOVB Os +1,R4 ::GET THE NUMBER OF DIGITS TO TYPE 
3946 013570 OSO0S4O4 NEG RY 
3947 013572 062704 900006 ADO 86, RY : SUBTRACT IT FOR MAX. ALLOWED 
33048 013576 110437 013734 MOVB ——- RY SONCDE ::SAVE IT FOR USE 
3349 013692 413704 013733 MOVE Sof ILL Rd GET THE ZERO an SWITCH 
3950 O01 O16 000612 MOV 12(SP); : PICKUP THE INPUT NUMBER 
3951 01361 CLR R3 CLEAR THE OUTPUT WORD 
3952 013614 006105 1S: ROL RS jsROTATE, NSB INTO “C° 

aceq 3 O18 neat 2s: OL RS FORM THIS DIGIT 
3955 Ols22 006105 ROL RS 
3358 013624 006! ROL RS 

ES Be we 328 O} 1 38: ROL R -:GET LSB OF THIS DIGIT 
3959 013632 105337 01373 DFCB ©: SOMODE -: TYPE THIS DIGIT? 
3960 913% 103016 BPL 7§ BR TF NO 
391 913640 177770 BIC #177770,R3 GET RID OF JUNK 
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recta 
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ae
 

se
 

4 8 

014010 

pte ug :;TEST FOR : 
S RY Supe ss HIS 0? 

4g: Fie Ri TBRATE cBepeecs anymore 0's 
<s BIS #'0,R3 ii ME THIS DIGIT asi] oy 

mivB Bs &s one Pee Loine ALRE 
- TYPE a¢ a TYPE THIS Dict? 

pegs gen + EgUTT Fort To po 
ae gS ii Pre LAST DIGIT ISN’T A BLANK BO + Se rhe eat Biot? 

6S: MOV (SP)+ RS + RESTORE RS 
MOV (SP)+,R4 3; RESTORE RY 
MOV (5P)4°R3 ‘RESTORE RQ 
MOV 2(SP),4(SP) ::SET THE STACK FOR RETURNING 
MOV (SP)+? (SP) 
RTI ; RETURN 

gS: -BYTE OQ STORAGE FOR ASCII DIGIT 
‘BYTE 9 :: TERMINATOR FOR TYPE ROUTINE 

SOCNT: ‘BYTE 0 *:OCTAL DIGIT COUNTER 
SOFILL: {BYTE O ;;2ERO FILL SWITCH 
SOMOCE: WORD 0 i {NUMBER OF DIGITS TO TYPE 

HHHBHHH AHHH HHEHHHEHHHHBEHBHHHIHHHHEH HHH HEHEHE 
THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16-BIT 
j HBINARY ASCII NUMSER AND TYPE IT. 

ty * OV NUMBER, - (SP) is NUMBER TO BE TYPED 
rt TYPBN + TYPE IT 

STYPBN: MOV R1.-(SP) ;;SAVE_R1 ON THE STACK 
nov 6(SP),RL i3GET THE INPUT NUMBER OF THE a OF BITS 

1S: MOVB 80, SBIN sa) CheeeerER TOM Reet ASCII “0”. 
ROL Ri :°GET THIS BIT 
REQ 2s > DONE? 
nOc8 $BIN -*NO--SET THE CHARACTER EQUAL TO THIS BIT 
T , SBIN -:GO TYPE THIS BIT 
cu CLEAR “C™ SO Cre KEEP TRACK OF BITS 

18 $60 DO THE NEXT 
23: MOV (SP)+,R1 “POP THE STACK ae Q Ri 

MOV 2(SP) (SP) adjust THE STACK 
MOV (SP)+, (SP) 
RTI RETURN TO USER 

$BIN: .BYTE 0,0 >: STORAGE FOR ASCII CHAR. AND TERMINATOR 

-SBTTL ERROR | ANOLER ROUTINE 

PHOS HaHa a enn ere ii riipesniesetssssa rents 
aTHIS & TINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 

ERROR ITEM NUNGER AND THE ADDRESS OF THE ERROR CALL 
SND 60 TO SERRTYP ON ERROR 



POE LL -OvKnne? 
OVKWA.P1l 

O18 

014044 

fa
le

lo
le

lo
la

la
la

lo
ia

 
sl
ol
ol
el
el
ea
lo
ls
i=
lo
lo
l=
l=
la
l=
) 

ne
 

Pe
 
Oo

 
Pe

 
Da
e 

Pe
 

ne
 
Pw
e 

Fa
n 

Oe
 

Pow
e 

Ba
e 

Ba
e 

Ps
 
Pe
 
Bo
 
fe

 
P=

 
P=
 

fe
 

Pe
 

0 
Oe

 
Da

e 
Be

 
S
a
a
g
 
e
m
t
 

a
=
 

p=
 
p=
 

S
r
o
o
 
2
8
a
 

N
I
T
E
E
S
E
E
H
R
E
G
K
R
 

014176 

d 
—
 ai
e 

a
 

2
 

f
e
 

a
S
 

—
B
n
 

o
8
8
 

ue
s 

23g
 

de
es

 
ae

 8 
88
 

Sa
s 

R 
& 

Qo
m 

fg 

043737 

MACY11 27 
RROR HANOLER ROUTINE 

(732) 
T 

164762 

001430 

FO8 
O4-OCT-76 14:57 PAGE 97 

;#°HE SWITCH OPTI PROV BY THIS ROUTINE ARE: 
;#SW1S=1 at ON EAROR ’ - HAL 

: #SH13=1 INHIBIT ERROR TYPEOUTS 

a L 
3 CALL 
5% ERROR N  sERROR=EMT AND N=ERROR ITEM NUMBER 

SERROR: 
CKSWR . TEST FOR CHANGE IN SOFT-SWR 

7S: INCB RFLG :-SET THE ERROR FLAG 
BEO ::DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM SOISPLAY ::DTSPLAY TEST NUMOER AND ERROR FLAS 
BIT aG1T10, aSWR ON ERROR? 

Q 1 rot - SKI 

TYPE SPELL RING BELL 
18: INC SERTT >:COUNT THE NUMBER OF ERRORS 

MOV (SP), SERRPC :GET ADDRESS OF ERROR INSTRUCTION 
SUB 82, SERRPC 
MOVB @SERRPC.SITEMS ;:STRIP_AND SAVE THE ERROR ITEM CODE 
BIT 881713, OSuR ::SKIP TYPEOUT IF SET 
BNE 20$ SKIP TYPEQUTS 
JSR PC SERRTYP GO TO USER ERROR ROUTINE 

20s Type —_ , SCRLF 

CMPB BAPTENV, SENV ;;RUNNING IN APT MODE 
BNE ;;NO,SKIP APT ERROR REPORT 
MOVB ITEMS, 218 -:SET ITEM NUMBER AS ERROR NUMBER 
JSR PC, SATY4 - REPORT FATAL ERROR TO APT 

21s: -BYTE QO 
‘BYTE OO wT E 

os ee, Ses ** HOLT ON Bok oer 
3s *:SKIP IF CONTINUE 

Hole > HALT ON ERROR! 
CK +: TEST FOR CHANGE IN SOFT-SHR 

38: BIT 881709, 2SwR **LOOP_ON ERROR SWITCH SET? 
BEQ 4§ ;;BR_IF NO 
MOV SLPERR, (SP) ::FUOGE RETURN FOR LOOPING 

4g; TST SESCAPE * CHECK FOR AN ESCAPE ADORESS 
BEQ S$ >:BR IF NONE 

- MOV SESCAPE, (SP) +: FUDGE RETURN ADORESS FOR ESCAPE 

INC ERCNT ; /UPDATE ERROR COUNT. 
BNE 10$ :/BUT DON’T LET IT OVERFLOW. 

10s DEC ERCNT */KEEP AT 177777 IF OVERFLOW. 

BIC ROTATE,UTEST § ; “REMOVE UNIT FROM LIST OF GOOD ONES. 
RTI : EXIT. 

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

a= BSE Ae ge AEE aE AE AEE a A SA A 6 6 4 a 0 A a a a a A EE aE 
;#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
;#ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
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;#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: 
ra 001171 TYPE Afb ; CARRIAGE RETURN” 8& “LINE FEED” 

CLR , i “PICKUP THE ITEM INOEX 

mae ool1is peo OgST TENG, RO F IT NUMBER 1S ZERO, JUST 
fel air OF THE ERROR 

01374 OO1116 MOV SERRPC, - SP) SAVE SERRPC FOR TYPEOUT 

104401 TyPoC , 190 TPES OOeTAL ASCII(ALL DIGITS) 

Oe s58 1S: DEC BS iB just THE INDEX SO THAT IT WILL 
006300 BSL RO : WORK FOR THE ERROR TABLE 

£96300 ASL RO 
062700 0012S ADO #SERRTB, RO ;FORM TABLE POINTER 
012037 014272 MOV (RO)+,2$  eTCKUP RROR MESSAGES POINTER 
001404 BEQ 3$ ssSKIP TYP OUT IF NO. POIN NTER 
104200 2s TYPE THE “ERROR ME s MERE 

104400 901174 Yer SCRLF aS Be FaRNe PUR OFS 
o12037 14310 38 mov tRO)+, 4S sil CKUP =D “OATA BTA HEADER” PO 

104400 TYPE >: TYPE THE gard HEADER” 
000000 4g: WORD 0 33208 A HEADER” POINTER GOES HERE 
104400 001171 TYPE SCRLF * "CARRIAGE RETURN” & “LINE FEED@ 
011000 cs: MOV tRO) RO * PICKUP “DATA TABLE” POINTER 
001004 BNE 7$ $360 TYPE THE DATA 
012600 6S: MOV (SP)+.RO * RESTORE 
304400 001171 TYPE SCALE j§ PCARRIAGE RETURN” & “LINE FEED" 
000207 - RTS PC >: RETURN 

013046 ; MOV Q(RO)+,-(SP) SAVE J(RO)+ FOR TYPE 
LOO TYPOC ::G0 TYPE- “OCTAL aSCTICALL DIGITS) 

ie a © Ge 
J 014350 a Bs iit TWO(2) SPACES 

000 gs: “ASCIZ 7 / BA tes SPACES 
1435 . EVEN 

-SBTTL SCOPE HANDLER ROUTINE 

«46 364 JE 3 Je 2 ES EE EEE HE HE HEE 
‘THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
pets .0 He TEST MBER STINT THE DISPLAY RE~. (DISPLAY<7:0) ) 

(SERFLG) iN:0 OISPLAY<1S:08) 
TTCH Fae Prov 2060 BY THIS ROUTINE ARE: 

ie si LOOP_ON TEST 
seSWils! INHIBIT ITERATIONS 
 #SWO9= | LOOP ON ERROR 
; #50821 LOOP ON TEST IN SWR<7:0> 
7 #CALL 
:t SCOPE >: SCOPE=I0T 
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SSCOPE: 
co ;;TEST FOR CHANGE IN SOFT-SWR 

18: gree SBI TL4, SSUR ;;LOOP_ON PRESENT TEST? 
V YES IF Swi4zl BNE SOVER + 

-geesaSTART OF CODE FOR THE XOR TESTEReesee 
&XTSTR: BR 6$ :31F RUNNING ON THE “XOR” TESTER CHANGE 

ti THIS INSTRUCTION TO A “NOP™ (NOP=240) 
: CONTENTS OF THE ERROR VECTOR 

OUT 
TST 8177060 ws ON XOR? 
MOV (SP)+, 38ERRVEC ;::RESTORE THE ERROR VECTOR 
BR VLA ::60 TO NEXT TEST 

SS: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT 
ORE ERROR VECTOR MOV per) + aBERRVEC ; REST 

BR A 
6$:;8888eEND OF CODE FOR THE XOR’ TESTERseses 

BIT #81708, SUR : LOOP ON SPEC. TEST? 
BEQ ;;BR 
CMPB gSHR STSTNM ::0N THE RIGHT TEST?  SWR(7:0) 
BEQ OVER -:BR IF YES 

2s: TSTB = SERFLG HAS AN ERROR OCCURRED? 
BEQ 3$ ::BR IF NO 
CMPB ss SERNAX,SERFLG |; MAX. ERRORS FOR THIS TEST OCCURRED? 
BHI 3$ -:BR IF NO 
BIT #81709, aSWR LOOP ON ERROR? 
BEQ 4§ ;;BR_IF NO 

7$: HOV SLPERR, SLPAOR >:SET LOOP ADDRESS TO LAST SCOPE 

4S: CLRB Serr - ZERO THE ERROR FLAG 
CLR STIMES CLEAR THE NUMSER OF ITERATIONS TO MAKE 
BR 1S ESCAPE TO THE NEXT TEST 

38: BIT SBIT11, aSWR >: INHIBIT ITERATIONS? 
Be 1$ :BR IF YES 

S SPASS >: IF FIRS OF 
BEQ Ss tt INHIBIT ITERATIONS 
INC SCNT INCREMENT ITERATION SOUNT 
CMP STIMES,SICNT  3:CHECK THE R OF ITERATIONS MADE 
BGE SOVER ::BR IF ITERATION REQUIRED 

1S: MOV #1, SICNT > sREINITIALIZE THE ITERATION COUNTER 
MOV SMXCNT,STIMES :3:SET NUMBER OF ITERATIONS TO 00 

SSVLAO: INCB  STSTNM >:COUNT TEST NUMSERS 
MOVE § STSTNM STESTN SET TEST NUMBER IN APT MAILBOX 
MOV (SP), $LPADR SAVE SCOPE LOOP ADORESS 
MOV (SP)’ SLPERR SAVE ERROR LOOP ADCRESS 
CLR SESCAPE >:CLEAR THE ESCAPE FROM ERPUR ADDRESS 
MOVB = #1. SERNAX ONLY ALLOW ONE(1) ERROR ON NEXT TEST 

SOVER: MOV STSTNM, DISPLAY ::DISPLAY TEST NUMBER 
MOV SLPADR: (SP) FUDGE RETURN ADORESS 
RTI FIXES PS 

SMXCNT: 2000 >:MAX. NUMBER OF ITERATIONS 
-SBTTL TTY INPUT ROUTINE 

7 3-aalat+-llallallallelaalailaialallebalelalelaelailebalalaeleelaieleldeiaebeihieleiehlabiabiabin 

-ENABL LSB 
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MARAE SE AE AE 6 8 a A a a a A a an a a oa 
;HSOFTWARE SWITCH REGISTER CHANGE ROL TINE. 
;#ROUTINE JS ENTERED FROM THE TRAP HANOL ER, AND WILL 
S#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL 
-#HHEN OPERATING IN TTY FLAG MODE. 

01 000176 001140 $CKSWR: CMP aSWREG, S 21S THE SOFT-SKR SELECTED’ 
014644 BNE :: BRANCH IF NO 
D1ve 46 164272 os 

4195 OL465Y 117746 164266 MOVB  a$TKB,-(SP) SAVE THE CHAR 
4} 14660 042716 177600 BIC #tC177, (SP) -:STRIP-OFF THE ASCII 
4197 O14664% 922726 000007 CMP #7, (SP3+ *:15 IT A CONTROL G? 
4198 O14670 001 06¢ BNE 1S -:NO, RETURN TO USER 
4199 O14b72 12372? 001134 000001 CMPB ss SAUTOB, #1 >: ARE WE RUNNING IN AUTO-MODE? 
4200 14 001456 BEQ 15S : + BRANCH I 

4°02 O14702 104400 015363 TYPE _ , SCNTLG ssEC4O THE CONTROL-G (¢G) 
4203 O14706 104400 015370 SGTSWR: TYPE SMSUR *: *YPE CURRENT CONTENTS 
4OO4Y O14712 013745 000176 MOV GWREG, - (SP) »:SHVE SkREG FOR TYPEOUT 
4205 O14716 10440! TYPOC :;GO TYPE--QCTAL ASCII(ALL DIGITS) 
4206 014720 JO4400 O1S4O1 TYPE ,SMNEW :: PROMPT FOR NEW SWR 
4297 0147204 OOSO46 19$: CLR ~(SP) CLEAR COUNTER 
4298 014726 O0S946 CLR -(SP) -: THE NEW SWR 
4299 014730 105777 164210 7$: TSTB ss OS TKS °° CHAR THERE? 
4210 014734 100375 BPL 7$ TF NOT TRY AGAIN 

4212 014736 117746 164204 MOVB = AST’, - (SP) > :PICK UP CHAR 
4213 cis7se ON2Z71& 177600 BIC #tu17?, (SP) >:MAKE IT 7-BIT ASCII 

Woie 
4217 014746 021627 000025 9$ CMP (SP), #25 >;1S IT A CONTROL-U? 
4218 014752 00!00S BNE 10$ - BRANCH IF NOT 
4°19 014754 104400 015356 TYPE SCNTLU >: YES. ECHO CONTROL-U (tU) 
4220 614760 062706 208: b6. SP IGNORE PREVIOUS INPUT 
4221 014764 000757 BR 19$ ::LET'S TRY IT AGAIN 

4203 
4224 014766 021627 000015 10S (SP), #15 -:1S IT A «CR? 
W225 014772 00102 BNE 16$ >:BRANCH IF NO 
4226 014774 905768 000004 TST 4(SP) -:YES. IS IT THE FIRST CHAR? 
Ne27 015990 091403 BEQ L1$ - BRANCH IF fk 
422g 0] 016677 000002 164130 MOV 2(SP), aSWR SAVE NEW 
4229 015010 062706 Li ADO & SP *:CLEAR UP STACK 
4230 1SC14 194400 1] 4$ T F >sECHO <CR> AND <LF> 
4231 015000 1237 1135 coo00! C SINTAG, #1 RE-ENABLE TTY KBD INTERRUPTS? 
4232 015026 901903 BNE 15$ ss IF NOT 
4233 915030 12777 OO0100 164106 MOV #100, 2STKS RAAB. E TTY KBO INTERRUPTS 
4294 015036 000000 1S$: RTI + + RETURN 
4235 O1S040 004737 015624 168: JSR PC, STYPEC >: ECHO CHAR 
yo OL 5084 02 1637 000060 CMP (SP), 860 *:CHAR <Q? 
4o 15559 BLT l :BRANCH IF YES 
4238 015052 021627 000067 CMP (SP), 867 t CHAR > 7? 
4239 615956 003015 T 18$ js BRANCH F YES 
4240 015060 642726 000060 C 860, (SP)+ : > STRIP-OFF ASCII 
424! 015064 005766 00002 TST 2(SP) -:1S THIS THE FIRST CHAR 
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4 150 4 -Q 1 3; BRANCH IF 
1533 1epre Poeaie Re iB, $i BANE PRESENT 

Se jive Gel 5 2 SLE 
iSae Bt oR Ppesee ocoose 178: 6 2 (SP) + vceR ROUNT OF CHAR 
4O47 Q1S104 056616 177776 BIS -2(SP), (SP) ;:SET IN NEW CHAR 
4e48 015110 900707 BR 7$ ->GET THE NEXT ONE 
4o49 O1Si12 104400 001170 188: TYPE SQUES :: TYPE ?<CR><LF) 
42590 015116 000720 BR 20$ - SIMULATE CONTROL-U 
425 | .DSABL LSB 

Ee 
¥os¥ s; RELSSSRSSEKEREAERSSAE LEASE RSERESAAESRESEAERLSES REARS RESSSESERES 

4255 j ATHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

4257 i ROCHR ;s INPUT A SINGLE CHARACTER FROM THE TTY 
4oS9 + RETURN HERE s3C TER IS ON THE STACK 
4259 i ;sWITH PARITY BIT STRIPPED OFF 

Yep] , 
Yop 915129 011646 SROCHR: MOV (SP), -(SP) PUSH DOWN THE PC 
4263 0151202 O166 ococoe V 4(SP} 2(S5P) ::SAVE THE PS 
4264 015130 105777 164010 1S: TSTB 3s AS TKS ::WAIT FOR 
W265 015134 100375 1$ A CHARACTER 
4°56 015136 117766 164004 a$TKB,4(SP) ::REAO THe TTY 
4067 O1S144 O42766 177600 oco0dd4 BIC 8¢C(177>.4(SP) ::GET RID OF JUNK IF ANY 
4258 015152 Oebb2e7 OOC00Y o00023 CMP 4(SP), 823 >:IS IT A CONTROL-S? 
4269 015160 001013 BNE 3$ BRANCH IF NO 
4270 O15ibe 105777 163756 2s: TSTB) so SS TKS >: WAIT FOR A CHARACTER 
4271 015166 100375 BPL 2$ >:LOOP UNTIL ITS THERE 
4072 O16] 117746 1623752 MOVB  a$TKB.-(SP) *:CET CHARACTER 
4073 O:S174 042716 177600 BIC 8tC17?, (SP) -:MAKE IT 7-BIT ASCII 
4274 015200 22627 O0002!1 CMP (SP)+, 2] *:1S5 IT A CONTROL-Q? 
4275 C1504 001366 BNE 2s >: IF NOT DISCARD IT 
4276 015206 000750 BR 1$ >: YES, RESUME 
4277 915210 Oe6627 OO0004 O00140 3 CMP 4(SP), #140 *:15 fT UPPER CASE? 
4278 015216 002407 BLT 4§ -: BRANCH IF YES 
4279 015220 O26627 000004 000175 CMP 4(SP), #175 -:TS IT A SPECIAL CHAR? 
4230 015226 003003 BGT 4§ > :BRANCH IF YES 
4231 bse) 276 OO00040 OOCOD4 BIC #40, 4(SP) + :MAKE IT UPPER CASE 
wee 015236 4S: I -:GO BACK TO USER 
4283 3 JAMBI BBHHIHI HUH B HB GHHB HEHEHE 
Hoge j ATHIS ROUTINE WILL iNPUT A STRING FROM THE TTY 

4236 = i ROLIN ;; INPUT A STRING FROM THE TTY 
4227 i RETURN HERE s:ADORESS OF FIRST CHARACTER WII - On THE STACK 
4288 * + TERMINATOR WILL BE A BYTE OF mL O° 

c 

4290 o1se4g 010346 SROLIN: MOV R3,-(SP) 7; SAVE R3 
He9! O1S5242 O12 015346 1S: MOV astTvIN R3 >;GET RODRESS 
4292 015246 022703 015356 2s: CHP @STTYINSG.,R3  ;; BUFFER FULL? 
We93 015252 101405 BOS =u -:BR IF YES 
4o94 pisz4 104407 ROCHR 33@0 READ ONE CHARACTER FROM THE TTY 
4¥o95 015256 112613 MOVB (SP)+, (R3) GET CHARACTER 
42% 015260 122713 000177 10S: CMPB 8177, {R3) -°1S IT @ RUSOUT 
4297 015264 001003 BNE 3$ ;:SKiP IF NOT 
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es GSE 
43e1 912300 
y 5 R 2 
4303 015310 
4304 pt le 
8 i 16 

dane Bieass 
4308 015226 
4309 0153234 
4310 O1534%e 
4311 015344 
431 ae 
431 1S3M6 
4314 Q1 
4315 0 
4316 Ol 
4317 015376 
4318 O1S401 
4319 O1S406 
4320 
4321 
4 
4 

YION 
8432S 
4326 
4327 
4328 
4 
4 

4331 
43 
4 

Kea) 
4395 
4336 
4337 O1SNle2 
4338 SEE 
4339 0154 
4340 015422 
YR =01S424 
434 Glass 
434 18432 
4O44 pete 
4345 015442 
4346 015450 
4947 015452 
4348 O1S4S6 
4349 01S46e 
4359 015464 
4351 015472 
43552 O1S474 
43S3 015476 
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TTY INPUT ROUTINE 

Again 001170 4g: TYPE gues qr 
BR { iE THE BUFFER AND LOOP 

111337 O1S344 3S: MOVB = (R3),98 *:ECHO THE CHARACTER 
l 499 15344 Type 4 
102? 3015 CMP iS, (R3)4 51 CHECK FOR RETURN 
001356 2s OOP IF NOT RETURN 
105 177777 CLRB 483) AR RETURN (THE 15) 
10% 001172 TYPE 3 eR ie A LINE FEED 

+ 

greece Ry iB) Reo AN (ee fe STACK AND PUT ADORESS OF THE 
O16666 o00004 oDNce MOV ses} 2(SP) FIRST ASCII CHARACTER ON IT 
912766 015346 OO0004 MOV esTTYIN, 4(SP) 
000002 RTI ; RET 

000 g§: BY 0 : TORACE or ASCII CHAR. TO TYPE 
000 BT 0 ERMI 

000010 STTYIN: ; + RECERVE. 8 BYTES FOR TTY INPUT 
052536 905015 909 NTLU: “BeCT eau) cd + CONTROL ae 

13% 006 0000 CNTLG: .ASCI2 7¢6/<15><1e> ZRECONTROL 
00S01S 953523 OeDl2e SmMSwR: .ASCIZ «15>(12)/SWR = 
620075 000 

O40 ON7040 OS3S0S SMNEW: .ASCIZ / NEW = / 
036440 000040 

.SBTTL TYPE ROUTINE 

« REPRESS SERERSRRERS SE RSERERSRESRAASERASREAEE ERASERS ERSSSSSSAS RES 

: ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
*#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
: NOTE 1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
:#NOTES SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
j #NOTES SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

;*CALL: 
#1) USING A TRAP INSTRUCTION 
if TYPE _, MESAOR ssMESADR IS FIRST ADORESS OF AN ASCIZ STRING 

i TYPE | 
i MESADR 

105737 001157 $TYPE: TSTB  STPFLG -:IS THERE A TERMINAL? 
5 BPL 1S *:BR IF YES 

HALT ;:HALT HERE IF NO TERMINAL 
000430 BR 3$ + EAVE 
0! 1$: MOV RO, -(SP) :;SAVE RO | 
017 pooone MOV aetSP) RO *:GET ADDRESS OF ASCIZ STRING 
1227 1 001214 CMPB BAPTENY,SENV = | ;RUNHING IN APT MODE 
01014 BNE -:NO.GO CHECK FOR APT CONSOLE 
132737 000100 001215 BITB § SAPTSPOOL, SENVM 11 POOL MESSAGE TO APT 
90405 BEQ *NO,GO CHECK FOR CONSOLE 

1 015462 MOV RO,61$ >:SETUP MESSAGE ADDRESS FOR APT 
004737 015702 JSR PC’ §ATY3 Soa MESSAGE To APT 
000000 615: .WORD 0 js MESSAGE ROORESS 
132777 OOOO4O O0121S 628:  8IT8 = sAPTCSUP, SENVM site E SUPPRESSED 
001643 BNE 60S YES, SKIP TYPE OUT 
11204 MOVB (RO) +, - (SP) *:PUSH CHARACTER TO BE TYPED ONTO STACK 
001005 BNE 4g “BR IF IT ISN'T THE TERMINATOR 
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TST INATOR POP IT OFF THE STACK 
60s: meV 33 RO il. TREE 
3s: 00 a2, (SP) :BOJUST RETURN PC 

4g cree BHT, (SF) thst IF «HTD 

Be ACRLF, (SP) » BRANCH IF NOT <CRLF> 

TS (SP)+ 3;POP_ <CR><LF> EQUIV 
TYPE > TYPE A CR AND LF 

CLRB § SCHARCNT si CLEAR CHARACTER COUNT 

S$ Be 5S STYPEC EWE THis CHEARACT 
<¥ cepa 3=soSFYLLC,(SP)* 93315 ee Fok FILLER CHARS. ? 

BNE 2S tae NO GO GET 
MOV SNULL, - (SP) ::GET 8 OF PrULER i "NEEDED 

ANDO THE NULL CHAR, 
7§: DECB ss (SP) *:00ES A NULL NEED TO BE TYPED? 

BLT 6$ *:BR IF NO--GO POP THE NULL OFF OF STACK 
JSR PC, STYPEC ::G0 TYPE A NAL 
DECB = SCHARCNT -:D0 NOT COUNT AS A COUNT 
BR 7$ ;; LOOP 

sHORIZONTAL TAB PROCESSOR 

8$: MOVB = 8’. (SP) ; REPLACE TAB WITH SPACE 
9s: JSR Pc, $TYPEC -: TYPE A SPACE 

BITB 87, SCHARCNT :: BRANCH IF NOT AT 
BNE 9 3; TAB STOP 
TST (SP)+ >:POP SPACE OFF STACK 
BR 2s ::GET NEXT CHARACTER 

STYPEC: TTB oSTPS *:WAIT UNTIL PRINTER IS READY 

MOVB  2(SP) aSTPB »;LOAD CHAR TO BE TYPED INTO DATA REG. 
cMPg) «aR, 2tSP) ii 1S Cu CHARACTER A CARRIAGE RETURN? 
BNE 1§ 
CLRB § §CHARCNT ;, YES--CLEAR CHARACTER COUNT 
BR STYPEX EXIT 

1S: CMPR ALF (SP) 3318 CHARACTER A LINE FEED? 
Q STYPEX “BRANCH IF YES 

NCB (PC) 4 COUNT THE CHARACTER 
SCHARCNT: . 0 : CHARACTER COUNT STORAGE WORD 
STYPEX: RTS PC 

-SBTTL APT COMMUNICATIONS ROUTINE 

«MAE 3b Se 36 AE a a SE A A 9 A a a 0 9 a a a 
Atv]: MOVE 81, SFFLG ;;T0 REPORT FATAL ERROR 
SATY3: HOVE #1, SHFLG ::Tu TYPE A MESSAGE 

aqyi: MOVB = #1, SFFLG TO ONLY REPORT FATAL ERROR 

MOV RO, -(SP) ;sPUSH RO ON STACK 

fee Stig + ENCULD TYPE A MESSAGE? 
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4410 0157 001459 REO S$ :;IF NOT: BR 
441] 015732 122737 00000! 001214 CHPB os BAPTENV,SENV =; ;OPERATING UNDER APT? 
4412 615740 00103} BNE 3$ -:TF NOT: BR 
4413 015742 132737 000100 o01eI1S BITB § 8APTSPOOL,SENVMN ::SHOULD SPOOL MESSAGES? 
414 19750 1425 BEQ 3s >: TF NOT: BR 
4415 Ol 17800 900004 MOV (SP) RO :GET MESSAGE ADOR. 
4416 915756 66 000002 O00004 RDO #2. 4(SP) > BUMP RETURN ADDR. 
44 17 Bip7gd 057 001174 1S: TST SMSGTYPE is GEE wf W/ LAST XMISSION? 
wig OI 13 BNE 1$ T: IT 
4419 015772 O:903? 001210 MOV RO. SMSGAD -:PUT ADOR IN MAILBOX 
4400 015776 10S” 2s: TSTB. es (RO) + :: FINO ENO OF MESSAGE 
4431 016090 901376 BNE ct 
4422 916992 163700 001210 SUB $MSGAD , RO SUB START OF MESSAGE 
4423 016096 006200 ASR RO -:GET MESSAGE LNGTH IN WORDS 
4424 916010 O10037 O01212 MOV RO, SMSGLGT -:PUT LENGTH IN MAILBOX 
4425 O16014 012737 OOCO04 001174 MOV 84 SMSSTYPE -: TELL APT TO TRKE MSG. 
44°65 016022 000413 BR S$ 
4427 Q16CON 017637 OOD004 916050 3S: MOV J4(SP) 4S ;:PUT MSG ADOR IN JSR LINKAGE 
4408 Q16C32 062766 O00002 OO00004 ADO #2, 4(SP) -- BUMP RETURN ADDRESS 
4429 916040 013748 bre MOV 77776, -(SP) » s PUSH 477776 ON STACK 
4430 O16044 004737 01541 JSR C, STYPE = CALL TYPE MACRO 
4431 0160SO 900000 4g: .WORD 0 
4432 016052 cs: 
4433 9. b05¢ 105737 016140 108: TSTB —s-_ SFFLG ;:SHOULD REPORT FATAL ERROR? 
4434 Q16055 O014I6 BEQ 128 -:TF NOT: BR 
4495 036060 005737 O01214 TST SENV RUNNING UNDER APT? 
4 36, 16064 O14! BEQ -:TF NOT: BR 
4437 O16066 095737 OO117% 118: TST SNSGTYPE : FINISHED LAST MESSAGE? 
4439 016072 001375 BNE 11$ -: IF NOT: WAIT 
4439 016074 017637 OOOO0Y 001176 MOV @4(SP) SFATAL :;GET ERROR 8 
4440 O16102 O6e766 OcCcOde oc0004 ADD #2, 4(SP) -- BUMP RETURN ADDR. 
4441 016110 005237 OO1174 INC SMSGTYPE +; TELL APT TO TAKE ERROR 
4442 O16114 105037 O16140 128: CLRB = SFFLG CLEAR FATAL FLAG 
“4443 016120 105037 016137 CLRB =s- SLFLG *:CLEAR LOG FLAG 
4444 016129 105037 016136 CLRB = $MFLG >: CLEAR MESSAGE FLAG 
4445 016130 012601 MOV (SP)+,R1 >:POP STACK ND 
4446 016132 012600 MOV (5P)+'RO -:POP STACK INTO 
yy? Dib. 000207 RTS pC +? RETURN 
4448 O16] 000 SMFLG: .BYTE 0 ;:MESSG. FLAG 
4449 016137 000 SLFLG: .BYTE 0 >;LOG FLAG 
WSO O16i40 000 SFFLG: .BYTE 0 *:FATAL FLAG 
445} 016142 “EVEN 
4452 APTSIZE=200 
4453 003001 APTENV=00! 
M454 0001 APTSPOOL=100 
Wyss vera APTCSUP=040 
HEB .SBTTL POWER DOWN AND UP ROUTINES 

4HC8 5s Me MEARE aE HE a a Ae A a a a a a a a a a a a ad HH 
4459 “POWER DOWN ROUTINE 
4460 016142 012737 016302 OC00024 $PWRDN: MOV *SILLUP, J8PWRVEC ;-SET FOR FAST UP 
4461 016150 012737 OOO34O 000026 MOV 8340, SSPURVEC+S 5 :PRIO:7 
W462 016156 O1004% MOV RO, -(SP) PUSH RO ON STACK 
4463 016160 O10146 MOV R1.-(SP) -: PUSH R1 ON STACK 
4464 Ol616e 010246 MOV Ro’ -(SP) PUSH Re ON STACK 
4465 O16164 O10346 MOV R3,-(SP) > :PUSH R3 ON STACK 
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INES 

MOV (3) sPUSH RY ON STACK 
MOV Re: =( ite RS ON STACK 
MOV ISaR. - (SP) =PUSH aSWR ON STACK 
MOV SP. §SAvRe » SAVE SP 
MOV SSPHRLUP , 3 ePURVEC’ ;SET UP VECTOR 

8R 72 ;;HRNG UP 

 SHSEELELESELESRSSEREERHEERELSEERARASERESRERRARLAAA HEEL EES FEES EEE 

‘BOWER UP ROUTINE 
bPuRUP: MOV SSILLUP, J8PWRVEC ;.SET FOR FAST DOWN 

MOV SSAvRG, SP jiGer SP 
CLR SSAVRE ::WAIT LOOP FOR THE TTY 

I$: J SBAVRE ;;WAIT FOR THE INC 
B 1 :;0F WORD 

. MOY (SP)}+, QSWR ;;POP STACK INTO @SWR 
MOV (SP1+' RS 5 POP STACK INTO RS 
MOV (SP)+)R4 POP STACK RY 
MOV (SP)4+°R3 3;POP STACK INTO R3 
MOV (SP)+,Re2 :;POP STACK INTO Re 
MOV (SP)+/RI ;;POP STACK INTO RI 
MOV (SP)+'RO POP STACK INTO RO 
MOV BSPWRON OBPHRVEC’ : SET UP THE POWER DOWN VECTOR 
MOV 8340, d8PHRVEC+2 ;:PRIO 
TYPE ‘heRORT THE POWER FAILURE 

SPWRNG: gHORD SPOWER > :POWER FAIL MESSAGE POINTER 

SILLUP: HALT ; THE POWER UP SEQUENCE WAS STARTED 
BR -2 +: BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRE: O tb THE SP HERE 
SPOWER: .ASCIZ <15)<12)>"POWER™ 

. EVEN 
-SBTTL TRAP DECODER 

5 SSE SESE SESE SE AE AE A Je 8 6 5 0 0 9 A a a a SH HEE 
S#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
;¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;*GO0 TO THAT ROUTINE. 

STRAP: MOV -(SP) SAVE RO 
MOV re) RO iiGET TRAP ,Pooress 
TST =(RQ)’ iH BACK UP 8 
MOVB (RO) ,RO GET Taig, Bre OF TRAP 
ASL RO ; ;POSI T NDEXING 
MOV STRPAD(RO),RO ::INOEX TO TABLE 
RTS RO 69 TO ROUTINE 

.SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
*#BY THE “TRAP” INSTRUCTION. 
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TTY TYPE OUT ROL” INE 
T OC TAL MUMGER (WITH Parts ~£8 
T OW TAL NUMCER «NC LEMCING CES 
TYPE SCTAL NUMCER (AS FER LAST CALL 
T BINARY (ASCII) NUMBER 

GET SOFT-SWR SETTING 

TEST FOR CHANGE IN SOFT-SWR 
TT\ TYPEIN CHARACTER ROUTINE 

TRAP+10( 104410) TTY TYPEIN STRING ROUTINE 

BUS 
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€TRPAD: 
STYPE ;:CALL2TYPE TRAP +0 ( 104400: 
TYPOC «=::CALLETYPOC §«=—«- TRAPS. (4 40h 
TYPCS ;;CALLETYPOS Tree 

STYPCN ::CALL=TYPON TRAP? 194403) 
STYPBN ::CALL2TYPBN = "RAP+4( 14404) 

SGTSMR =; ;CALL=GTSWR «= TRAP *+S(. 1 0440S) 

SCKSER =; CALL=CKSLR TRAP +6 ( 104406 } 
SROCHR ;;CALL=ROCHR = TRAP+7( 104407) 
SROLIN jj SACL SROK IN 

EM: ASCIZ (1S) <12>76L0ck SR FUNCTION ERROR/ 

EM2: LASCIZ <15><12>/CLOCK SR DATA ERROR/ 

EM3: LASCIZ «<15>412> CLOCK BR DATA ERROR 

EMS: .ASCIZ «15><12>/COUNT REG. ERROR/ 

EM11: .ASCIZ ¢15><12>SCLOCK COUNT ERROR 8 

EM12:  .ASCIZ <15><12)SCLOCK COUNT FUNCTION ERRORS 

EM16:  .ASCIZ ¢15)(12)8CLOCK INTERRUPT ERROR 8 

EM2O:  .ASCIZ <15>(12> CLOCK REPEATABILITY ERROR 8 

EM2b:  .ASCIZ 1512) @CLOCK AOORESSING ERRORS 

OHI: -ASCIZ <15)(12)>8ERRPC ASR WAS S/Bt 
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G= O0C000 
ATESTN= 060000 
ALINIT = 300000 

SUR = tage AVECTe= 
BITO = QOO000! 

BITOO = 900001 
8ITO1 = OOO0Ce2 
BITOe2 = QO0004 
atts = Q00010 
BITOY = 000020 
8ITOS = 000040 
BI TOS z 000100 
BITO? = 00Ce00 
81708 = OOON00 
BITOS = 001000 
BITi zx O0000e2 
BIT10 = 002000 

BIT11 = OO4000 

ae
 

MACYI1 27 (732) 

1584 16118 
1704 17.17% 
1917 19c1# 
eo7Be 8 ef89 
el79# 2.84% 
e2BS# ech7# 
e360% 23576% 
C4S9# 8 8o4bet 
csS7# eSbl# 
26S54# 2655 
2717 27298 
e8S3% eBS4# 
e910#  e29ick 
2975 976% 

<* JOYLs 
119 31238 

3199# 3205 
Sel0k 3c3b% 
3365% 3366% 
471% 34734 
3563# 3 3567% 
3680 37 cht 
3£% 
S26 939 
926 30 

ecBS 229i 
2602 e611 
2976 2988 

324 
8138 823 
8ies B22 
8ils 82} 
8i0e 820 
8098 819 
8088 818 
8078 817 
8068 816 
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CR = 900015 
CRLF = 000200 
DOISP = 177570 
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DH1 016716 
DH12 0177.2 
DK20 0: “027 
DH re 
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le 01654 
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NOP 12eS46 

ERCNT 001432 
ERRVEC= O00004 

EXS 001449 
GNS S REESE 

GTSWR = 104405 rau frets Bisa 
IOTST3 OL3446 
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pe = 1 
LOOP 

PIRQ = 177772 

PHROR’ DOr aps = Sobcs 
PRI = 
PRe = 0001 
PR3 = 000) 
PRY = 000090 
PRS = 000040 
pee = 000300 

PS = Tere 
PS = «177776 
PWRVEC= O000cC4 
ROCHR = 104407 
ROLLIN = toad 

ROTATE soon se 
RSTART 002070 
RO =/000000 
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eine se * = 
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TABLE -- USER 

ia 370% 
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ae ER 4O4OH «8640468 410b# 4235# 48H 4367% 4374% 4381 
4478 

GO9 
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448% 4489 
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SWREG 000176 
SwO = 000001 
SwOO = 000001 
ono = 000C0e 

Cede: = 

| SWOY =z renee 
SwoS 3 

Sw = pants 
SwO7 «= 000C00 
Swca z 

SwOS = entry 
Sal 
SW10 
Swil = OO4000 

| ais z Ql 

SWi3 = 
GWi4Y =z 
SWiS = 100000 
Sie = =-:« OOOO 
SW3 = O000I0 

1S4 = 000020 
SWS = =: OOCONO 
SWE Sez «000100 
Su? == 000c00 

aj = Seiten = 

TBITVE= eres 
TKVEC = 000060 
TPVEC = QO0064 
TRAPVE= 000034 
TRIVEC2 000014 
TSTCNT 001436 
TSTSTR OO1442 
TST1 O02I46 
TST10 §©=—6. 003170 
TST11 QO32bb 
TST12 QO03364 
TST13 O02 
TST14 003560 

Big Ske 
TST17 oe 
TST2 002440 
TSTeD § 004110 
TSTe]  OO4172 
TST 004320 
™ST2 004446 

T8158 | DONeoe 
us Be 1813, bossa 
TST30 © O05 
TST31 N0Se32 
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O4-OCT-76 14:57 PAGE 113 

42288 4468 4481% 



I09 
MAINOEC-11-DVKWA-A MACY11 27(732) O4-OCT-76 14:57 PAGE 114 
OVKWA. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

TST 00S ecbe ectS ee798 T1358 boc eat 
TST34  O0S446 23378 
TST3S O00SS76 23888 
TST36 =©0MS726 24398 
TS737 =©9069S 24908 
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TST47 =©0G72S4 essis 
TSTS 0S2676 13838 
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mS Bee 8 Sit 
TSTS¥ eae 30158 
TSTSS 010266 31018 
TSTS& 010560 31878 
TSTS7 ©0110Se2 32748 
TST6 002774 14e88 
TST6O 38=O1 1344 3308 
TST61 O116S56 34688 
TSTée =O 35318 
TST63 4 Ole2b4 3556 3882 3586 35998 
TST? 14738 
TYPBN = 104404 3770 4S°78 
TYPE = 104400 1156 1174 1179 36093 3616 3687 3693 3698 3715 3721 3753 3759 3765 

3%39 4002 4033 4O4L 4077 4:94 4096 4099 4101 4105 4ll2 4202 4203 
4206 4219 4230 44g 4298 4301 4305 4363 4490 45238 

TYPOC = 10440! 3692 3703 3720 3758 3764 4G85 41093 4205 4Se4e8 
TYPON = 104493 4S°C68 
TYPOS = 104402 4uooce 
UTEST 001430 10828 1187% 2368S 3769 YOb5s 
VECT 001494 10728) «=61191% 8 §=11928 
VECTI 1402 10718 12149% 11908 1191 1193 e780% 370S#  3727% 
VECT2 1406 10738 11938 11988 1195 2817% 
VECTeP 00:410 10748 §=61195% 1196% 
WSTART= 001456 7el 10928 
S$-PTHD 001000 855 8728 
SASTAT= Baseee U 443 4448 
$ATYC 015720 440 4406 8 
S$ATY1 O15674 440C8 
SATY3 015702 4348 44038 
SATYY 015712 4O4G 44S 8 
$AUTOB «=OOLISN 9038 11668 4199 4320 
SE2SE_ 001250 978 1150 3726 
$3060R O0l1lee2 8388 
S&00AT 001126 gscos 12e99% 1300 1914% = =1s44e = 1345 1389% 1389% 1390 14O4e = LUSH 1439S 14494 

1479# = §=61480 1Y94# = 1524H% = 1525 1S39% 1563% 1570 1$84% 16148 1615 162e9% 16598 
16 1674% 1704% 8 17 1719% \744e 1746 1761% 1783% 17 Rte 18385 ie. 
184 188S% 1886 1 19e6%# 1929 1931 1971% 1974 19 at 4a 1 
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elile 2133 
2302 23068 
e$338 86°S398 
eese# 2873 
3184 31868 
38% 36008 
Sile 43887 
91S# 4337 
9108 4386 

lile YOO 8 
4S1Se 4Sc4e 
4512 4Se28 
8758 . 
8288 1c10% 

429} 4292 
399S¢ 427 
4507 
43378 4430 
4235 4367 
4392 4394 
39398 4Se4 
3338 30418 

8438 916 

4386 8 

LOS 
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45288 

4lel 

4387 

4529 

4149 

4S308 

417 1% 

45338 

4181 

45348 
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STYPOS 013510 30348 84525 
SUNIT 1 9338 
SUNT TM 101 6778 

'C.AR lee 9408 
VECT let 96Se 1149 3727 

CT le4 966 8 
§XxTST 14370 41368 
SSGETY= 37738 
SOFILL 013733 33935# 3939# 3949 39848 
SYOCAT= eeaeee U 409 4433 
. z= 017206 a 8 70938 7138 7208 7228 

8658 8678 Bess 922 1036 
363908 37188 37628 37688 3781 37828 
4 4399 44Sla 4472 YY 

.SWRH 900000 6998 

.SASTA: #eeeee U 4403 YUOG 

.$X = 001000 8628 867 
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1774 
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d
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1465 

35% 

1472 

NO3 

ee 
2805 

1$17 1SSS 
1245 
1S6e 

1247 
1600 

1285 
1607 1645 
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OVE WAL PLE CROSS REFERENCE TABLE -- MACRO NAME 

158 18901897 MBS irre seg 1828 1859 8t 8G 19 
1% 19 e638 «= ONS 20? my gig? 199 giz ie: nn ro ee 
22787302 e304) 3329 2336) 30 87 aN! be o4BQ 2330 3E4 
2629 4H ED 54 2 a7 3 7 2763 7b 808 C7 848 ESC ae 
Fa: ak : a: MS Og: i 14 31 s 318 gel 327 
5D ONG? 2903830 3K%H389837HH91 3988 4014 C71 18 4183 
4283. 4322S HHL 

SS. le 6388 1lele 
cuToe 45158 

TYPgIN 8 6388 379 
TYPOEC 1e@ = 888 
TYPNAe 18 625e 1152 
TYPNUM 18 3°58 
TYP OC le 6768 B3e8 
TYPCL Is 8388 391 3702 3719 3757 3763 4083 «4107 = 4204 
TYPTXT le «66388 «6117411783809 Hl HB?) 3693 3898) 3715S 3721 «= 7539S 3789 
z19 37848 = 378 3829 
Fe 18198 182 1861 

19928 1995 
ZPeSA = 20378 «= OtNO . 
Zi 1e318 128? «=6.1332, 1377) sAN2z-—sMH7?— ss 15121557 1602 = s1647)=— «1692 21678 = 2169 

es79e «23820 N08 = US9NEI®@ «= KBY S328 «2535 SR3s  «SB6 hae | b41 = 498 
sscome | BoSe 
SS-MTM «8798 
SSESCA is = 8388 
SSNEWT wit 8388 1204 lenges 13 13 1420 «146 110 «ISS 1600 1645 

17 1820 «1859 1802s IK? 199 2 1 2133 2167 «= 2233 227 
2380 431482 839s S84 89 EBHC'773 e763 «BOS «= B48 = 2873 2801 
Sle 338 «03184 = 3071 3357) SG S23 BESS 

ne 4531 4532 49-4533 

SSSKIP 18 8388) «62f.2 0202S) 2B: S069 2082 POH 20% 2200 20S eb 2265S 
3582-3536 

EQUAT le 6768 728 
HE ADE 1s 6758 687 
-KT12 is 
“SETTR = 6758 
- SETUP :@)«675@ =—:1089 
. SARHI 18 6768 
. TRATR 6758 
-SACTI is 678@ B46 
_ SAPTB 1s ©9238 | 
-$4PTH ls 6788 9857 
_SAPTY 18 6788 4395 
:SHSTA 18 
- SCATC 1s 6768 = 700 
-SCHTA 18 6768 879 
$0820 18 
. $0820 18 
LSO1V 18 
SEP 18 «6778 «3734 
» SEPRG is 6778 ole 
- SERRT 1s 6778 4069 
SAULT 18 
» SPOwE 1s 6768 4456 
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. $ROND le 

. SRE le 
~ SRS0C le 6758 
. SREARD ls 6778 4181 
SF 18 
.$5A le 
.$SS. 1s 
$5520 le 
$5.0? le 6778 4116 
$SicE le 

. SSUPR le 

. STRAP le 6758 4499 

.$TYPB 18 67S 3906 

. STYPO 1s 6778 
| ls 6778 4320 
. $7 le 676 3309 
. $49CA 8 
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ROCE 4901 
ROO 1132 iN 11% 1209 le2b lebe e8Ce 2b41 3676 3705 3709 3337 3H7 40931 4220 

4229 4356 4416 44°83 444 
A 363 4088 4089 4090 424 4244 4245 4511 

SEQ 1139 1161 1173 1391 1315 1360 133 140S 1436 1450 14581 1495 1S26 1S40 
1a iaes £348 1b eel 1673 5708 l co er ite 1786 1891 1845 1889 1933 

c 

30$i 2084 3137 3170 see 3256 310 53 S540 sa3e sca se i5 09 548 
3603 3635 3672 37 le 377 sbee 3301 3%4 4000 4029 4032 4055 4093 4098 
qu 4148 41S0 4152 4) 416 42 4227 4242 4346 4359 4394 4410 4414 4434 

BGE 4168 
get ard 3971 4239 4280 

Bic 1190 1312 13S7 1402 1447 1492 1537 1S82 1627 1672 1717 1759 1798 1919 1964 
2145 2204 23S] e492 e453 es04 esss 2610 2657 27 2910 este 2987 3072 
abe asae ? 3531 3331 S423 3438 3561 36e3 3% 1 41% 

l 4 4267 4e? 4281 
BIS 1297 IHe2 1387 Pa 1477 iSee 1567 l6l2 1657 1702 1913 13 $308 1565 

1370 20 ells e140 el't 2146 e151 e184 2186 ee eel 43 2248 
e250 e 2287 2309 231] 23Se 2357 2403 2408 e454 2459 2S0S 2510 2556 esb1 
ebli 2616 2654 2658 2639S 2697 27% evil 2739 e779 2819 2955 2856 e881 
2907 23l2 2340 2n7 2975 2976 2979 2988 2393 3021 3027 3036 
3041 3 RO eth 3108 3197 3113 glee 3127 cy 3159 3164 3135 3193 3199 
3208 3e! 3e 3e 3295 3324 3322 3365 3366 
3373 3384 S414 se4 He9 3476 3480 3499 3504 3839 3843 3Sbe 3567 36e4 

BSB ae6 3 3685 3818 3820 3853 3895 3965 3%? 4247 

BIT enc? ec? glia 2190 2291 2313 2593S 2858 2887 2917 3300 4031 4038 40S4 4133 

BI'B 1138 44 4350 4382 4413 
BLIS 4e93 
BLT 397; 4237 4278 4373 
OMT 2081 e 226 2365 241 67 2518 soe 2671 745 3648 3968 3863 3897 ] 
BNE 1105 1 Lis 1153 ll 36 els 156 2191 2230 2314 e347 2362 2398 e413 

e449 evb4 2500 esis ess } 2566 2606 ebe1 e668 e771 2716 e742 2859 e884 2888 
e943 2583 2998 2 3C6 3315 3153 3201 3239 3288 3326 3375 3378 S416 3418 
78 3541 3684 39 4 4063 4981 4103 4134 4163 4192 4198 4218 4225 
Wess ace 4275 42 4 4 4351 4353 4361 4369 4383 4390 4W41e 4418 4421 i 

BPL 2718 3614 3%0 4051 4194 4210 4265 427} 4338 4387 
BR 1031 1095 1130 1365 1168 1175 1180 lee3 1239 1310 1385 1400 144s 1490 1S3S 

1580 1625 1670 1715 1757 17% eCee 2092 e200 rd 4 e800 3061 3147 
3€33 3409 3493 oS6 3532 36:0 3617 S644 3688 3694 36399 3716 3722 3754 

3766 3624 3€65 3993 3338 3953 3974 4004 4049 4096 4113 4136 4142 4145 ! 
di 28 4161 4c2] 4248 4250 4276 4299 4340 4366 4376 4385 43952 4404 4426 4472 

AC 4093 
1094 1038 1103 111 L117 1137 1483 1184 1185 1296 1313 1341 1388 1386 1403 
1431 1448 1476 14 1Se] 1$38 1S6 1583 1611 1628 1656 1673 1701 1718 1741 
1760 1760 1799 18 1871 13908 1953 2003 e043 ele? 2138 2139 2179 2180 2227 
224) 2e8l e 2324 esd] este esH4 2376 e392 2393 2395 e407 2443 44 

78 e494 Sigs 2497 2523 533 254 es4 8 spn e601 <b03 2635 2651 
2ts Be et3e2 e638 e720 72 273 e74 e 280 2816 esse 28S3 ce79 
cbse 2927 2935 2936 2337 es ray oe) 2973 2974 308 3018 3019 3095 3104 3105 
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218) 30 3394 3267-3277, «327B.s3384 383 
a4 69 20037300743) 74HsB IS 

40g «= 447 B 
CLRB 1841 188” 8159 4994 4365 4391 Yo HYY 3 

CMP 1i@4 tie?) tbe 13088 345 1390 = 1435 4480 
1931 197 2216 3048 35 31343168 20 
34 371 3711 382i 4145 4167 4191 4197 
4279s: Wege 

CMPB 160 4043 4149 «415341994231, 429% «43802 
EC 18283 306H_~—i<‘ié‘i SS O8EBB832S) 3377S 3H? 

1 DECB 3999 «397043724375 
| ENT 732 
HALT 70 4052 4339 4471 4493 
INC 108911541873 224 234% 23g? ag 2499 

200 3287 337Hi—sH 340 33674389 3745 

IB ema 2883 22 4028 4171 4395 

IMP 714 715 716 742 718 72 723 «3706 
ISR 37% — 400404 si W348 «436 u374 438] 
MOV 1¢c90 1093 +1097 lide 3106 1108 1109 1119 

11231124 )=S 18S site) N31) 1138913 
1191 1193-1198 113912081209 1211-1215 
a: nn t-.- 1319 1339 «13430 (13441359 
L445 1474 14978 1479 1494 1S19 1Se3 1S24 
16:9 1629 1654 1658 1659 {674 1699 1703 
i782 4«6«1783~=Ss«1800)-S'—«IB30.—s«‘iRS)=SCLBNO)=s«d1869~——s«L 88S 
1996 1998 1951 1954 190 1%2 {1%3 1%6 
2059 2077) ila) B43 R144 BIN?) BSR BSH 
2213 22PBCPHGH CPB. =Sss2308 «= 2338) 343 29 
2331 MON) = 409 ILS 4S] SD 
2508 251! 2513 as42 2547 2553 3554 2557 
26:7 2619 4B) = BKS3)ESS «= 55H) 659) PHY 
2738 «= B767s«a2770s—sa77lsi77HeSti«ia7BeC«é?BO.Cti«é?; 
2821 2822 2828 2829 2961 2862 2877 e880 
2H4 245 2958 2953 2955 2977 2986 
3M 86063007? 3042 304, 3062—i(‘z;70COCOCH7 
3120 «31233128 «= 313031323148 = 3156 3157 
32% 3209 «3214 = 3216 23218 = 33H = 3242) 3043 
3253 30%)—si«<i<20)s 330i 382 3330 
3381 «3382033853390 s3392 38H ——CH—CsSL 
475 «| 8) 3482) 9GCNG7)—si3K00-=—s«aS0S ~—s«3807 
3 EB 57D EES EOD ENR 3807 
3702 42 3709—S (3710S (371937268372 3728 46-3731 
3657-3858) 38943984 3230344) s:3950 
30% 4005 4006 4007 4030 4035 4os& 4059 
4128 4139 Lay Ly 41S7 4169 4170 4173 
4253 «4290s «4914308 «4307s «4308 «= (4309 WI 
4419 Hy Oy 4 OS yo? W4yOg9 4439 GS imma i) 
4467 44EB GDH? 4B] 
4597 4508 4512 

MOVE 1118 1166 {210 1839 1877 3935 4 3936 3939 
4037 40HS,——i72s17HC«‘dES = 2 SKE CY272 
4495 4510 

NEG 3346 
NOP 1207 2787 2826 3742 3775 3776 3777 ~ ©3860 
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773 
395 
2772 
444? 

39S5 
2784 

4513 

4Se6 
i) 
e4l 
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S
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e823 
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3398 3939 
2791 2813 

4¥S27 4509 
1 74 
246 14 
3341 3333 
4050 40S7 

2363 e414 
4270 4337 

1182 3le 
4318 4496 
4591 4S97 

903 So4 
%3 3781 

838 849 
bg 5) 348 

llie 1114 
1207 1208 
1331 1332 

Ieee 98? 
ees 16S4 
1778 1779 
13904 1905 
2023 e026 
e0ss 2097 
2178 ecOl 
2305 2306 
2330 2391 
e431 e4S9e 
2532 2593 
2689 2690 
2909 2849 
2931 2932 
30S2 
3187 3188 
3311 3321 

67 34¢ 
99 36 

3752 375 
4035 4 
4146 4149 
4187 HIS 
4403 4406 

3300 = 4008-—iH0G7 4179 eH HB 4310 

36% 3701 3718 3724 3756 3762 3768 
45434547, 45514555) 450 4565 4570 

914 915 937 938 948 g49 
3963 4009. «40H? 40443114312 

960 862 869 gge 886 888 916 
%e 965 966 367 968 969 972 
119 ded ae 115511621168 = 1170 
1213, tee = stN?ss124BCiidLEN—C ss128GSs«édL' 2G? 
1339 «1340013781377 1382s1383—SsS 4 
1467, 14721473, WN7™Hs1N75sISI1~—s15112 
1564 «1565 160 1602 1607 16081808 
1692-169 16 1629 1700 «1737S 1738 
1828 =: 18e9°s«s1830)=0s« 1831 = «1860 = «1861 ~—S 1867 
1%8 81989 1950 1951 1952 1994 1995 
2040 8=ecHS 8=e4H tH? NG s070—s 20173 
2110 9 elld = IIS 21H —s 1B 
2236 «= 23?) eel eI eh 277? 22°78 
2336 «= 2337 338 = 339 2340 39s 3881 I 
24332438 435 4 HLH? HS 
2534 e535 SHO SH] S42) S49 OS 
2608 «= 2640S eb! = hNGEH? HHH 
e734 = 2735. 736742765 7HR 767 
2852 e874 8875 28 287 2902 
e%9 862970 e971 2972 3019 NH OS 
3100 3101 3102 3193 3110 3117 3138 
32003 32e4 30H 30ND 32 32733274 
3359 3360 3361 3362 3370 3379 
3504 32S) 3530 3831 3533 3557 
3%19 36303696 = 3701203718 = 372423737 
3768 «=s«-3771.-=Ss«3773-S's«3779—Ctés«*S7ML«Ss«é3782~Ss le 
40SO «= «4061S 4069S 0724087 1B 
4153 4155) 416216724173, 41.77 
4283. 408442914299 He9GH BLY 
4459 4468 4469 4475 448] 44Be 449° 



FF 

IFT 

1-OvkKWA-A 

WH99 4502 

7 7 
8! gee 
3926 1179 

4115 44S] 
688 709 
917 918 
372 1089 a 18351829 

1S6e2 1564 
1697 1699 
1861 1867 
2001 e002 
20K 2036 
2238 ees? 
2339 2340 
ewe C446 
2S48 eS8Y 
ebS4 et 36 

soo See esre2 
31! 3117 
3e de 
3410 3417 
38% 35398 
3740 374 
4014 4O! 
4118 412} 
41; 4179 
4297 4313 
448} 4480 
4532 4$33 
730 B49 

1156 1204 
Fas | 1331 
1473 1474 
1647 1653 
1821 1822 
1951 13994 
2075 2076 
2176 177 
2304 305 
2439 2440 
cece 2es33 
2735 e736 

ate 

3013 3014 
327 3 
Je 1 
3781 athe 
41380 Yt 
4475 W492 
1170 1177 

4508 
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42S7 4262 
 IFYF i7g ize 118¢ 3612 3619 3630 36% 3701 3718 3724 3756 376e 3768 4040 4159 

TIF 68 692 69 698 706 922 326 1107 1110 1116 1117 1119 1120 1156 3692 
3703 a7e3 3738 3743 svt 3758 3764 377 7B1 3782 4018 4019 4020 4021 4022 
4027 4061 40693 4084 4109 4122 412 4124 4125 4126 4127 4131 4160 4161 
abe? 4180 4283 4184 4205 4306 4314 4320 4339 4523 4524 4525 4526 4527 4529 

. IRP 1089 1204 1245 1285 1330 1375 1420 L465 1510 1SSS 1645 1690 17% 775 
1820 18S9 j 1347 1333 207: 510? 2133 2167 223 276 e302 Sarg 53a 
2431 e4Be 2584 42) e686 27 280s 2848 e l 2929 le 
3098 3184 3271 3357 3450 3$23 38% 3742 4061 4132 4407 4408 4429 YH4S 4G 
44b2 4468 4481 4482 

-LIST 1 672 706 838 916 923 326 1069 liel 1156 1157 1170 1177 1182 1204 
1208 1230 1232 1240 Lede 1e45 1249 1266 1268 1276 1278 1eo4 1285 ich 12% 
13¢3 1308 1308 1310 1318 1320 1324 1326 13293 1330 1339 1341 1348 1350 1353 
1385 1363 1365 1369 1371 1374 1375 1384 1386 1393 1398 1398 1400 1408 1410 
1414 1416 1419 1420 1429 1431 1438 1440 1443 L445 1453 1455 14S9 1461 L464 
1465 1474 1476 1483 1485 1488 1490 1498 1500 1SO4 1S06 1S09 1510 1$19 1Se1 
1S28 1$30 1533 1S35 1543 1545 1S49 1S51 1SS4 1555 1564 1566 1573 1575 1S78 
1580 1588 1590 1594 1S% 1599 1600 1609 loll 1618 1620 1623 1625 1633 1638 
1639 164) 1644 1645 1654 1656 1663 1665 1668 1¢79 1678 1680 1E%4 1686 1689 
1690 1699 1701 1708 171G 1713 1715 1723 17eS 172? 1731 1736 li 9 1750 17S2 
1755 1757 1765 1767 1770 1772 1775 1779 1789 175. 1734 17% 1804 1806 1809 
1811 1820 1839 1848 1850 18SS 1857 1859 1869 1f 12 1894 1898 1900 1302 196 
1338 1938 1943 194 1347 19$1 eit £783 1388 4330 4333 2001 2013 2015 e020 

| 20:30 3e e037 38 204 20S 2061 7 2072 2076 e084 2086 
ste 510g 193 105 2107 elll 2118 led 12S ele? 21x 2137 158 
el 1 2165 16 177 193 e195 2198 Cc. 221 2223 e2cS 2233 3? 
2256 ec58 ecb? 2cb9 2e7e2 2274 2276 2280 2295 - 2302 2306 2316 2318 e3el 
2323 2329 2338 2368 2370 2373 2375 2380 23893 2419 eel 244 24 2431 2440 
e470 e472 cd 2477 e482 2491 esel 2Se3 eSeb 2S28 2533 este 2572 2s74 2S77 
2s79 ecB4 93 2627 e629 e632 e634 2648 2674 2576 2679 2681 2686 2690 
e722 e7e4 2727 2729 2732 e736 2748 2750 e753 2755 63 2767 e7 
2800 2805 2809 2833 2835 2837 2839 eb48 28Se 2864 2866 2869 2871 2873 2877 
2893 2898 2300 2901 2905 2920 23e2 2925 2327 2933 2959 2% 1 2964 
296 2368 egs7e 3001 3003 3006 3008 3012 3Li6 5 3059 3061 
3093 3102 3139 314] 3145 3147 3172 3174 3179 3181 3184 3188 3eeS 
3227 323} 3233 3258 3260 3265 3267 3271 3275 3312 3314 3318 3320 S45 3347 
33S2 3354 3357 3361 3401 3403 3407 3409 3437 S444 S446 3450 3469 3486 
3488 3491 3493 3512 3514 3518 3520 3523 3532 3549 3551 3S54 35 ™ 3576 
3680 82 3589 3591 3593 3895 35% 3600 s6!e 3619 3637 3639 3642 S644 3650 
3652 3655 3657 36390 %% 3701 371 3724 3743 3762 3768 3772 406 1 4126 
4283 4515 3 4504 S 4S26 452 4528 4529 4530 4531 4532 4533 4534 

- MACRO 682 3 84 8S 879 388 1137 le01 1281 leBe 1734 1819 1992 2037 
ete? eae 2328 2379 2430 2481 2532 2638 27b2 3010 3449 322 3732 3784 

ree e75 676 677 678 838 923 lel 1157 

NLIST | 671 706 838 916 323 926 1089 ll21 1156 1157 1170 1177 1182 1204 
1208 1230 123e 1240 le4e 1245 1249 1266 1e68 1276 1278 1e84 1285 1e94 12% 
1303 1305 1308 1310 1318 1320 1324 1326 13e9 1330 1339 1341 1348 1350 1353 
1355 1363 1365 1363 1371 1374 1375 1384 1386 1393 1395 1398 1400 1408 1410 
1414 1416 1419 1420 1429 1431 1438 1440 1443 L44S 1453 1455 1489 1461 1464 
1465 1474 1476 1483 1485 1488 1490 1498 1S00 {S04 1506 1S09 151 1$19 1Se1 
1528 1530 1$33 1535 1543 1S4S 1549 1S51 1SS4 1SSS 1S64 1566 1575 1575 1$78 

ee a a J 
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1 
706 

SBTTL 700 728 8S7 879 $23 972 1100 1152 1157 1204 Le4s 1285 1330 1378 
1420 1465 1510 1SSS 1600 1645 1690 1736 1775 1815 1816 1817 1820 1859 1902 
1947 1993 2038 2072 2107 2129 2130 213] 2133 2167 2233 2276 230 2329 2380 
e431 2482 2533 ess4 2639 2686 2732 738 2759 2769 2763 e30S eBt4 es4s CB46 
28438 2873 2901 2929 2968 3012 3098 3184 3271 3357 3450 3$23 35% 3734 3786 
rat 3858 3905 3907 3909 3386 4012 40693 4116 4181 4320 4399 4499 

- TITLE 687 - 
. WORD 706 707 708 710 eS4 873 874 875 876 877 878 887 890 891 89¢ 

893 8% 897 B38 g33 308 301 32 905 906 907 929 930 931 
932 333 934 9 SY S41 954 98 361 964 965 965 967 
369 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 
1083 1084 1085 1086 3748 3751 3780 3985 4095 4160 4349 43% 4431 4491 4604 
4606 4608 4611 4613 4615 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#, OVIGHA. SEQ/SOL /CRF /PAGNUM/NL : TOCSDVKWA. SML, DVKWA. P11 
RUN-TIME: SO 65 8 SECONDS 
RUN-TIME RATIO: 285/125=2.2 
CORE USED: 35K (69 PRokS) | 



J10 
eoler renting ff ends KCS, WED dick reads djek writes, 125 poses 

Dp: SM 0 ea SEES NIL OLAS EO OR OOO 
Ps - =Se5 % syoveetrtrtytrtrrtet 23 32 $2 PRG AHRURRAL ~ 282 Oe eee eens 
ben l1- BEEK RKCKKKKCK ececéegecceeece eh 

Qe me ht + +e ; iti . 

30000000 LS DOODOOOOS6O0G00B30600U 0000 voene vee eee 
544 od > OTP PT PVP TPT OTT Onl? 2 2 2. SA OOOO OOOO Oo 

basen 927 22PP2 389335333. ooo SS Shbbbbbbbbk IRAN noeS 


