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ABSTRACT 

This diagnostic has two starting addresses: 200 for standard 
tolerances and 210 for tighter option test area tolerances. 

This diagnostic tests the ADLIK with or without a wraparound 
module (GS036). 

When starting the dia cine »? setof tests is listed and this 
statement 3 printed outs pe the letter and carriage return 
of the desired Pleat: {eliowing chart indicates which 
letter corresponds to uhich” test: 

W: The entire Wraparound test (requires GSO36 module) 
8. Analog subtests 
b. Norse test 
c. Interchannel Settling test 
@. Oifferential Linearity and Relative Accuracy test 

Calibration test only 

Noise test only 

Interchannel Settling only 

Logic Subtests only 

Auto test (requires GSO36 module) n
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A. Logic subtests 
8. Analog. subtests 
C. Noise Test 
O. Interchannel Settling Test 
E. Differential Linearity and Relative Accuracy Test 

THIS PROGRAM IS A MODIFIED VERSION OF “310-11-DZADL-8" IT 
WAS moor iFo ft TO ENABLE THE OPERATOR TO CHECK OUT THE AD 11K 
OPTION EN! reery HE LPA11-KX 170 BUS. NO _RECABLING IS 
NEEDED. T DONE IN THE ORIGINAL DIAGNOSTIC SUCH AS 
ARBITRATION TEST, WERE DELETED AB THEY COULD NOT BE CHECKED 
IF THIS DIAGNOSTIC OOESN’T FIND A ware yi PROBLEM, YO 
HAVE TO A di A Sie -B" YoU S D_RUN “MD- bi- ERLE A” BEFORE 
RUNNING Bits DIAGNO PLEASE REA SECTION 1 

REQUIREMENTS 

Equipment 

POP-11 family computer with 8K of memory 
Telety ype 
ADLIK Module 
VTSS Terminal uppor ted for graphic output 
GS036 liraparound odul 

SE@ 0002 
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Storage 

bis progres, uses all 8K of mgmo and ys mot “chainable™ on r 
program is chatnable on 1eK or greater. 

rogram will destroy “absolute loader” on an BK CPU, if “W™ 
po 1s selected. 

LOADING PROCEDURE 

Procedure for loading normal binary tapes should be followed. 

STARTING PROCEDURE 

Control} Switch Settings 

Standard PDP-11 Format 

SwiS=1 Halt on error 
SW14=1] Loop on test 
SW13=1 Inhibit error typeouts 
SWle=l Halt for VTSS display 
SWil=1 Inhibit iterations 
SW10=1 Bell on error 
SW9 =1 Loop on error 
SWB =1 Loop on test in SWR <7:0> 

200 13 the startin address of the diagnostic for standa 
tolerances. 364 ’s the restart address. 10 18 the start: 
address of the diagnostic for the option test area's tight 
tolerances. 

OPERATING PROCEDURE 

Start the diagnostic at 200 or 210. The program heading and ¢t 
list of tests available, will be printed out followed by 
message “Type the letter and carriage return for the desir 
test:". en type the letter you want, according to the tab 
listed and hit carriage return. 
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Two control characters, tA and *C, are set aside for interrupting 
a test and transferring control to either the beginning of the 
diagnostic (tC) or to the beginning of the specific test which 
was in progress (tA). During the logic tests while a reset is 
being performed, tC or tA will mot be executed until after the 
rese has been completed, therefore hit tC or fP until it is 
successful. 

For machines without a hardware switch register, location SWREG 
(176) 18 used as a software switch register. To modify the 
contents of SWREG, type GC. The program responds with the 
current contents of SWREG and a slash. Type the desired new 
contents of SWREG followed by a carriage return. 

If “W" 1s typed, the program will type zz ADLIK’s FOUND”. Where 
rr 1s the number of ADIIK’s in octal If the nuisber 18 greater 
than 1, the test will be run successively on each ADILIK. The 
program will run through the logic subtests, the Noise test on 8 
edges, the Interchanne Settling test on 8 edges, and _ the 
Oifferential Linearity and Relative Accuracy test. A GSO36 
wraparound module is required. The program supports ADIL1K 
expansion beyond 16. channels. To run this test on a group of 
channels other than 0-17, load 20,40, or &0 into location BASECH 
(1336) for channels 20-37, 40-S7, 60-77. 

Tf “C™ 18 typed, the program will run the calibration test and 
until the operator halts it. If a certain 
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into SBASE (1250), and its vector address must be loaded into the 
low »b te of SVECTL (1244) (the high byte containing the 
priority). 

if is typed, the program will run the Noise test tagged 
REGINN” and will 1008 on this test until the operator halts it 

If «© os. tain ADLIK 18 to be tested its sta.us register address 
must be loaded into SBASE (1250), and its vector address must be 
loaded into the low byte of $VECT1 (1244) (the high byte 
containing the priority). 

SEQ@ O00S 
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If “S" 1s typed, the program will run the Interchanne] Settling 
test bagge “BEGINS” and will loop on this test untii the 
operator halts 1t. At the beginning of this test the ogerator 
must respond to the statements asking for the “FROM” channel and 
the “TO” channel by typing in the channel value in octal and 
hitting carriage Hettrn. If a certain ADLIK 183 to be tested its 
status register address must be loaded into SBASE (1250), and its 
vector address must be loaded into SVECTI (1244) (the high byte 
containing the priority). 

If “A” 1s typed, the progran will execute the logic tests, ana 
tests, noise settle and differential linearity; At 
beginning of the test the program will type “XX ADLIR’s 
Where XX IS THE NUMBER OF ADIIK’'s tf octal If the number 1 
reater than 1, the test will be run successively on each ADLIK. 
he program supports ADLIK expansion beyond 1b. channels. T 

run this test on a group of channels other than 0-17, load 20,40, 
on 780 into location BASECH (1336) for channels 20-37, 40-57, 

Foun 

If “L” 1s ty ed the program will execute the logic tests, 
rinting "E PASS” when it has completed an entire pass. At the 
¢ginning of the test the program will type “XX ADLIK’s Found”. 

where xX 1s the number o ADLIK’s in octal If the number 18 
greater than 1, the test will be run successively on each ADLIK. 

SEQ 0006 
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ERRORS 

This program uses the Diagnostic “SYSMAC” package for error 
eeeor ing and typeout. he error information consists of the 
following: 

: Location at which an error was detected. 
STREG; Address of the status register. 

: Address of the buffer 
CHANL : Channel value 
NOMINAL : Expected correct data 
TOLERANCE : he acceptable deviation from the nominai 
ACTUAL: Actual data 
EXPECTEO: Expected correct data 

MISCELLANEOUS 

Execution Time 

Execution time for each of the tests is: 

Calibration: 8 conversions/S seconds @ 110 baud 
Wraparound Test: 17 minutes first pass; 35 minutes 

for successive passes 
Settling Test: 1 minute 
Noise Test: 1 minute 
Logic Test: 1 minute 
Aulo Test: 18 minutes first pass, 36 minutes 

for successive passes 

Status Register and Vector Addresses and Priority 

When testing more than one ADIIK, the difference in addresses i18 
i for bus address and vector address. These values 

are in VHOR (bus address) (1332) and VVCT (vertor address) 
(1334). The first ADIIK’s status register address must be in 
SBASE (1250), its vector address must be in the low byte of 
svecTi (1244), and the priority must be in the high byte of 

ADLIK Priority 

If ADLIK 13 set for a priority other than 6, the high byte of 
SVECT1 (1244) must be adjusted accordingly (the low byte 
containing the vector address). If more than one ADIIK 18 being 
tested, al} must be set at the same priority. 

SEQ 0007 
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Switch Register 

If a hardware switch register 18 present and the operator cesires 
{o use a software switch register and the ¢G feature; it 13 
necessary to load the starting address, set the hardware switch 
register to all ones (-1), and hit start. The program will then 
run with the software swtich register. 

VTSS Graphic Output 

The screen display may be halted for examination bysetting bit 
1 And then just hit continue to complete he program's 
execution. 

USER LINK TO 1/70 DEVICE 

A SPECIAL USER LINK HAS N PROV N_ORQER FOR THE 
OPERATOR 10 Ean NE _OR MOB iry COCAr TONS ON PEE LPALI-KXx 
1/0 BUS. (NOTE: THIS CANNOT BE DONE DIRECTLY.) 

PROCEDURE : 

1) START THE PROCESSOR AT LOCATION SUTK: 

2) THE DIALOG TO EXAMINE A LOCATION IS AS FOLLOWS: 

£ OR O 
DEVICE ADDRS= “OCTAL ADDRS” 
XXXXXX 

WHERE XXXXXX IS THE CONTENTS OF THE SPECIFIED LOC. 

3) THE OIALOG TO MODIFY A LOCATION IS AS FOLLOWS: 

E OR D “p" 
DATA= “DATA TO BE DEPOSITED” 

4) THE PROGRAM WILL STAY IN THIS LOOP UNTIL THE OPERATOR 
Eure ED AT THIS TIME THE PROCESSOR SHOULD BE 

NOTE: THE OPERATORS RESPONSE IS ENCLOSED IN QUOTES. 

RESTRICTIONS 

A GSO36 wraparound module must be present when running the auto 
test and the wraparound test. 

Switch on GSO36 must be in 'O’ position. 

ERKEEEEREREAA ER EERELEEE EERE EE EERE REE EERE RELE EERE EERE SE EEE 

SEQ 0008 



The wraparound (GSO036) module must be connected as follows: 
ADLIK TO BCOSR CONNECTION A-A, VV-VV SEa 0009 
BCOBR TO GSO36 CONNECTION “UPSIDE-DOWN’ A-VV, VV-A 

PUTT TET TTT TET eT TT TTT TTT TTT ETT Tt 

PROGRAM DESCRIPTION 

Logic Tests 

These 14 logic subtests run sequentially without further operator 
intervention after he/she has typed in the number of ADIIK’s to 
be tested. Its purpose is to check that each of the mux bits can 
be loaded and properly read back; that initialize clears the 
external start enable bil, the done bit, the interrupt enable 
bit, the overflow bit, the error flag, and the A/D start bit. It 
also checks that the A/D done flag sels at_end of conversion and 
clears when the converted value 18 read. It checks the interrupt 
logic and the correct setting of the error flag. 
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9.2 Calibration Test 

This test begins when the operator y es “C", 1t then loads the 
channel from the switch register bits O-7 and does a conversion 
on that channel. If SWR bit’ 13 is down, it perets out the 
converted value on the teletype; otherwise, if SWR bit 13 18 Up. 
1t puts the converted value in the display register. The 
operator may change the channel at any im@ dur ng the test 
however the new values from the new channel! will not e printed 
until the next line of 8 values 1s printed. The 8 values on each 
line correspond to only one channel. 

9.3 Oifferential Linearity 

This test 1s to determine if a change in the input voltage 
represents a similar change in the resulting converted binary 
value. 

9.4 Settling Test 

The purpose of this test 18 to check that the time needed to 
settle and correctly regcort a new input value after switching 
channels does not exceed the expected amount of time for such a 
change. 

9.5 Noise Test 

This test measures the internal short-term repeatability 
within the A/D. RMS noise equals 1 standard deviation 
Gaussian curve, PEAK noise equals 2.3 standard deviation o 
Gaussian curve. 

9.6 Analog Tests 

These 11 subtests check the channels and their output. 

10. LPAL1 (SYSTEM) DIAGNOSTIC SUMMARY 

GNOSTICS FOR THE LPAII ARE WRITTEN AT THREE LEVELS: (1) 
AL POP-11 SYSTEM, (2) LPAI1 SYSTEM; AND, (3) LPA11 OPTIONS. 

OIA 
TOT 

LEVEL 1, IS DESIGNED TO ISOLATE A FAILURE TO tHE LPAI1 SYSTEM. 
ALL OPTIONS ON THE PDP-11 ARE EXERCISED. 

LEY 
WI 

EL 2 DIAGNOSTICS ISOLATE A FAILURE TO THE INDIVIOUAL OPTION 
HIN THE LPA11. THE LEVEL 2 DIAGNOSTIC IS MO-11-ORLPA. WHEN 

SEG 0010 



THE USER RUNS DRLPA HE CAN GENERALLY TELL WHICH OPTION DIAGNOSTIC 
(LEWEL 3) TQ RUN NEXT. MB2S4_ANO_M8200-YC ERRORS MAY “LOOK” 
ALIKE AND DRLPA MAY NOT BE_ ABLE TO OISTINGUISH BETWEEN THEM. 
ARBITRATION ERRORS WILL NOT BE DETECTED BY THIS DIAGNOSTIC. 

LEVEL THREE DIAGNOSTICS AID IN DETERMINING IF THE ERROR WAS IN 
FACT ON THE OPTION THE DRLPR SPECIFIED. THE USER MAY “LOOP” ON 
THE ERROR. WITHIN LEVEL THRE THERE ARE TWO GROUPS OF 
DIAGNOSTICS. THE FIRST GROUP REQUIRES NO “EXTRA” WORK BY THE 
USER_IN ORDER TO RUN. GROUP “A” DIAGNOSTICS DO NOT CHECK 
ARBITRATION, AND REQUIRE EXTRA TIME FOR EXECUTION. THE SECOND 
GROUP (GROUP “B") REQUIRES THAT THE USER RECONFIGURE THE PODF-11 
SYSTEM. THIS RECONFIGURATION INVOLVES CABLING THE UNIBUS TO THE 
LPA’S 170 BUS. 

THE DIAGNOSTIC FOR THE M82S4 FALLS INTO THE GROUP “B” CATAGORY. 

SEQ 0011 



THE LPAL1-KX DIAGNOSTIC KIT WILL INCLUDE: 

LPA1L1-KX 

M&2S4 

AALI-k 

AR11 

DR11-K 

KW11-K 

LPS11 

AD11-K 

m8200-YC 
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MD-11-ORLPA 

MD-11-ORLPN 

MO-11-ORLPB 

MO-11-DZAAC 

MO-11-DRLPC 

MO-11-DRLPO 

MOD-1i-DRLPE 

MO-11-DZARA 

MD-11-DZARB 

MO-11-DZARC 

MO-11-DORLPF 

MO-11-OZ0ORG 

MO-11-ORLPG 

MD-11-D2KWK 

MD-11-DRLPH 

MO-11-ORLPI 

MO-11-ORLPJ 

MD~-11-DZLPC 

MO-11-O02LPO 

MO-11-O2LPI 

MD-11-ORLPK 

MO-11-OZADL 

MO-11-O2ZLPL 

MO-11-DZ2LPM 

LOL 

DIAG. TITLE 

LPALI-K SYSTEM DIAG. 

M8254 (IPBM) OIAG. 

AA11-K DIAG. 

AA1L1-K DIAG. 

LPAYARI1 DIAG. #1 

LPA/ZARI1 DIAG. se 

LPA/ARI1 DIAG. 83 

AR11 OIAG. #1 

AR11 DIAG. #2 

ARI1 OIAG. a3 

LPA/ORI1-K DIAG. 

OR11-K DIAG. 

LPA/KW11-K DIAG. 

KW11-K DIAG. 

LPA/LPS11 DIAG. #1 

LPA/LPS11 DIAG. #2 

LPA/LPS11 DIAG. 83 

LPS11 DIAG. #1 

LPS11 DIAG. #2 

LPS11 DIAG. #3 

LPAZADLI-K DIAG. 

AD11-K DIAG. 

LPA/MB200-YC BAS 
MICRO-CPU R/W TE 

LPA/M8200-YC 
JMP+ROM READ TEST 

IC 
ST 

SEQ 0012 
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TABLE OF CONTENTS 

BASIC DEFINITIONS 
OPERATIONAL SWITCH SETTINGS 

sr 8F] I opeOre sce) 

ON 
APT te ie 
ERROR POINTER TABL 
MISCELLANEOUS c BeeoneRy AND STORAGE LOCATIONS 

INITIAL START UF HOUSEKEEPING, AND DIHLOGUE 

BPTEANt Ae Free Type TERM ETERM BF gt VT AEE ah T TNL 13 PRESENT 
INE WHICH TEST TO RUN DIAL UGUE T 

Tl FLOAT A One THRU MULTIPLEXER BIT S 
Te Load aN AD BACK INTERRUPT ENABLE BITE 
t3 a NO READ Back K EXiES K OvERT LOW START ENGBLE BITS 

15 HR ap RROR FLAG BITS 
T6 Test DONE FLAG SETS AND BITO BCLEARS ON _ENO OF CONV. 
1? teat A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE 
T10 np. er eC Fi eG SETS IF e@ND CONVERSION ENDS BEFORE READING BUFFER 
WRAPAROUN Teal 
Tll 4 GROUND 
Tle TEST CONVERSION FROM EXT. START 
T13 TEST CHO GROUND 
T1Y TEST CHi GROUND 
T1S TESt CHe +1 VOLT 
T16 TESt CH3 +2. VOLTS 
T17 TEST CHY -2.S VOLTS 
Ted TEST VERNIER OF Set DAC ON CHle 
Te TEST CH13 42.5 vOLTS 
Tee TESt CHAS ty Lae 

OF FSE 
TeY4 NOISE TEST. ON 8 EDGES 
Tes SETTLE TEST ON 8 EDGES 
Teb DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST 
CALIBRATION TESt 
Logie TEST SECTION 
AUTO TEST 
WRAPAROUND TEST 
DETERMINE IF MORE AD11K’S TO BE TESTED 
NOISE TESt, 1 EDGE 
INTERCHANNEL SETTLING TEST, 1 EDGE 
ENO OF PASS ROUTINE 

#01} DEFoRSET ne 
READ _AN OCTAL NUMBER FROM THE TTY 
SCOPE HANOLER ROUTINE 
ERROR HANOLER ROUTINE ‘ 
ERROR MESSAGE TYPEQUT ROUTINE 
TYPE ROUTINE 
APT COMMUNICATIONS ROUTINE 

SEQ 0013 
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3234 BINARY TO OCTAL (ASCII) AND TYPE 
3311 TRAP DECODER 
3334 TRAP TABLE 
3351 POWER DOWN AND UP ROUTINES 
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MACYI1 27(654) 
BOe 

1S-DEC-77 08:4C PAGE 1 

. REM f 

LPA. MAC 

WELCOME, THIS DIAGNOSTIC IS ONE IN A SERIES OF DIAGNOSTIC 
DESIGNED IN ORDER TO AID YOU _IN TESTING THE LPA-11XX OPTION. 
I HOPE THAT YOU HAVE READ THE DOCUMENTATION SECTION OF THIS 
DIAGNOSTIC. IF YOU HAVE, YOU KNOW ABOUT ALL _OF THE DIAGNOSTICS 
THAT ARE AVAILIBLE FOR TEStING THE LPA SYSTEM. 

GOOD LUCK ! 

f 
.GLOBL DRLPXe 

SEQ 0015 



MAINDEC-11-ORLPKA 
ORLPK.Pil 

001100 

000011 
o0001e 
000015 
00Ce200 
177776 

177774 
177772 
1775870 
177570 

oo0000 

oo00c07 

oooc0g 
000040 

000300 
000340 

100000 
040000 

MACY11 27(654) 
COe 

1S-DEC-77 08:40 PAGE 2 

- TITLE MAINDEC-11-ORLPKA 
;#COPYRIGHT (C) 1976 
;#0IGITAL EQUIPMENT CORP. 
i FMAYNARD, MASS. 01754 

| #PROGRAN BY VERA BREUER 

i STHIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC 
j #PACKAGE (MAINDEC-11-DZQAC-C2)}, SEPT 14, 1976. 

‘SBTTL BASIC DEFINITIONS 

*INITIAL ADDRESS OF THE STACK POINTER ### 1100 *## 
éTAcK= 

»;BASIC DEFINITION OF ERROR CALL 
0 

-EQUIV ents ERROR 
[EQUIV IOT; SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

BMISCELLANEOUS DEFINITIONS 
dts ;CODE FOR HORIZONTAL TAB 
LF= 12 'F6ODE FOR LINE FEED 
CR= 15 !! CODE FOR CARRIAGE RETUR 
CRLF= 200 :: CODE FOR CARRIAGE RE TURN- LINE FEED 
PS= 177776 
EQUIV PS,PSW 
STKLMT= 172774 
PIRQ= 177772 

;;PROCESSOR STATUS WORD 

;;STACK LIMIT REGISTER 
;;PROGRAM INTERRUPT REQUEST REGISTER 

OSWR= 177S70 3; ;HAROWARE SWITCH REGISTER 
DDISP= 177570 ; ;HAROWARE DISPLAY REGISTER 

AGENERAL PURPOSE RES ST ER OEE An Rec sTER Ao 
Ri= “1 * GENERAL REGISTER 
Re= “2 3 GENERAL REGISTER 
R3= “43 °:GE:1.. RAL REGISTER 
RY= “4 >:GENErAL REGISTER 
RS= “S jj GENERAL REGISTER 
R6= “6 3 5 GENER Al REGISTER 
R7= ad ;3GE NERAL RE REGISTER 
SP= % : STAC NTER 
PC= “4? :} PROGRAM COUNTER 

-#PRIORITY LEVEL DEFINITIONS 
PRO= 8) ;:PRIORITY LEVEL O 
PRI= 40 :: PRIORITY CEVEL 1 
PR2= 100 ‘PRIORITY LEVEL 2 
PR3= 146 ‘PRIORITY LEVEL 3 
PRY= 200 !:PRIORITY LEVEL 4 
PRS= 240 ::PRIORITY LEVEL S 
PR6= 300 >:PRIORITY LEVEL 6 
PR7= 340 ::PRIORITY LEVEL 7 

*"SWITCH REGISTER” SWITCH DEFiNITIONS 
dwis= 100000 
Swi4= 40000 

SEQ 0016 
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MAINDEC-11-DRLPKA MACY11 27(6S4) 1S-DEC-77 08:40 PAGE 3 
DRLPK.PLI BASIC DEFINITIONS SEQ 0017 

84 020000 SW13= 20000 
gS 010000 SWie= 10000 
86 004000 SWil= 4000 
87 002000 SW10= 2000 
88 001000 SWO9= 1000 
89 000400 SwOB= 400 
30 000200 SwOo7= 200 
31 0001006 SwOb= 100 
g2 ooo0040 SWwOS= 40 
93 oo0020 SwO4= 20 
94 000010 SwO3= = I 
gs 000004 SwOz= 4 
96 o0000e SWOl= 2 
97 000001 SWOO= 1 
38 “EQUIV SWO9,SW9 
99 ‘EQUIV SwWOs' Swe 

100 ‘EQUIV 5WO7;SW7 
101 ‘EQUIV SWO6; SWE 
102 “EQUIV SWOS; SWS 
103 ‘EQUIV SWO4; Su4 
104 "EQUIV &wo3’Su3 
10S ‘EQUIV SWO2;SWe 
106 “EQUIV SWOL; SWI 
107 “EQUIV SWOO; SWO 

109 -#DATA BIT DEFINITIONS (BITOO TO BIT1S) 
110 100000 8ITiS= 1000 
L111 040000 BIT14¥= 40000 
112 020000 BIT13= 20000 
113 010000 BITi2= 10000 
Li4 004000 BITI1= 4000 
11S 002000 BITL0= 2000 
116 001000 BITO9= 1000 
117 000400 BITOs= 400 
118 000200 B1T07= 200 
119 000100 BITOb= 100 
120 000040 BITOS= 40 
lel ocod20 BITO4¥= 20 
lee 000010 BITO3= 10 
123 ooco04 BITOe= 4 
1e4 ooc00e BITOl= 2 
12S 000901 BIToo= 1 
126 -EQUIV BITO9,BITS 
127 EQUIV BITOS,BITS 
128 -EQUIV BITO7,BIT7 
129 “EQUIV BITOG,BITS 
130 -EQUIV BIT05, BITS 
131 “EQUIV BITON,BITY 
132 “EQUIV 8ITO3,BIT3 
133 ‘EQUIV BITO2,BITe 
134 “EQUIV BITOI,BIT1 
135 EQUIV BITOO;BITO 

137 :#BASIC “CPU" TRAP VECTOR ADDRESSES 



MAINDEC-11-DRLPKA MACY11 27(654) 
dRLPK.P11 BASIC DEFINITIONS 

138 ooogogo4 
139 000010 
140 000014 
141 000014 
142 000014 
143 000020 
144 o000e4 
14S 000030 
146 000034 
147 000060 
148 000064 
149 o00e40 
150 
1$1 
1Se 
1$3 
1S4 
15S 
156 
1$7 
158 
189 
160 
161 
16e 170400 
163 140340 
164 000300 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 000000 
177 
178 
179 
180 000174 
181 000174 900000 
1B8¢ 000176 oo0000 

184 000200 000137 001714 
185 900204 000137 O02404 
186 000210 000137 001722 

E0e 
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ERRVEC= 4 ; TIME OUT ANO OTHER ERRORS 
RESVEC= 10 : | RESERVED AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 “T* BIT 
TRIVEC= 14 i TRACE TRAP 
BPTVEC= 14 ‘BREAKPOINT TRAP (BPT 
IOTVEC= 20 ;INPUT/OUTPUT TRAP (LOT) *#SCOPE## 
PWRVEC= 24 i AN WER FAIL 
EMTVEC= 30 ;SEMULATOR TRAP (EMT) *#ERRORE# 
TRAPVEC=34 22 "TRAP" TRAP 
TKVEC= 60 >: TTY KEYBOARD VECTOR 
TPVEC= 64 i; TTY PRINTER VECTOR 
PIRQVEC=240 PROGRAM INTERRUPT REQUEST VECTOR 
'SBITL OPERATIONAL SWITCH SETTINGS 
:% 

;# SWITCH USE 
;* teed 

‘Ht 15 HALT ON ERROR 
% 14 LOOP ON TEST 
+ % 13 INHIBIT ERROR TYPEOUTS 
1% 12 HALT FOR VTSS DISPLAY 
: 11 INHIBIT ITERATIONS 
1 10 BELL ON ERROR 
i 9 LOOP ON ERROR 
* a LOOP ON TEST IN SWR<7:0> 
AgaSE= 170400 
AVECT1= 140340 
APRIOR= 300 

.SBTTL TRAP CATCHER 

=0 
;*ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN Ao *,+2,HALT” 
:¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRU PTS 
j#LOCATION O. CONTAINS 0 TO CATCH IMPROPERLY LOABED VECTORS 

OISPREG: eet 0 ; SOFTWARE DISPLAY REGISTER 
SWREG: ORD O | SOFTWARE SWITCH REGISTER 
. SBTTL STARTING ADDRESS(ES) 

JMP @*BEGIN ;; JUMP TO STARTING ADORESS OF PROGRAM 
JMP JsBEGe ;RESTART ADDRESS 
JMP aeBEGINe ;START ADDRESS FOR OPTION TESt AREA 

SEQ 0018 
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187 .SBTTL ACT11 HOOKS 

189 oO ME SE MSE ME ME ESE EE EY EERE EERE EEE EEKEAEREREREEREEER 
190 HOOKS REQUIRED BY ACTII 
191 000214 S$SVPC= ;SAVE PC 
192 OOoO4E . 246 
193 O00046 012074 SENDAD ;;1)SET LOC.46 TO ADORESS OF SENDAD IN .SE0p 
194 oo000Se .=5e 
195 o000Se go00000 . WORD 0 s 2 05ET Loc.Se TO ZERO 
196 000e14 . =$SVPC 3; RESTORE PC 
197 001000 . =1000 
138 .SBTTL APT PARAMETER BLOCK 

200 9-6 3 SESE ME BE BE AE OE EB SE aE SE SE a SE HS EE EE 
201 iSET LOCATIONS @4 AND 44 AS REQUIRED FOR APT 
20e 5 36-263 AE HE AE SE 3 6 00 0 A A J AE SE 0 a a aa 
203 001000 .$X=, ;;SAVE CURRENT LOCATION 
204 000024 .=e4 ;;SET POWER FAIL TO POINT TO START OF PROGRAM 
20S o000e4 oncen0 200, i 3FOR APT START UP 
206 000044 sPOINT TO APT INDIRECT ADDRESS PNTR. 
207 oooo4s 001000 SAPTHOR ; ;POINT TO APT HEADER BLOCK 
208 001000 =.$X RESET LOCATION COUNTER 
209 POTEET STTTETTTLESTETTTSTUSTTPUTESELTECTTOCTTTLETTCTETT TET TT TT 
210 Oe TUP APT PARAMETER BLOCK AS DEFINED IN THE 9PT-PDP11 DIAGNOSTIC 
gil : INTERFACE SPEC. 

e13 001000 SAPTHO: 
214 001000 go00000 S$HIBTS: .WORD 0 TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 
21S 001002 001174 SMBADR: .WORD SMAIL ' ADORESS OF APT MAILBOX (BITS 0-15) 
216 O01004 O02e260 S$TSTM: .WORD 1200. : RUN TIM OF LONGEST TEST 
21? 00:006 0060764 SPASTM: .WORD Sod. : RUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
218 001010 003244 SUNITM: .WORD 1700. ‘ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL GNIT 
219 061012 o00031 “WORD SETEND- shige ;;LENGTH MAILBOX-E TABLE (WORDS) 
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g20 .SBTTL COMMON TAGS 

sss +3 RSSKRSEGKSSKSSRSSSSSRHLEESSSRRSAESRSSESRRERSERSERESRSSERERREEREEEE 

:&THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
eed ;*#USEO IN THE PROGRAM. 

226 001100 .21100 
ee? 001100 SCMTAG: ;;START OF COMMON TAGS 
ee8 001100 000000 .WOR a) 
2e9 001102 000 STStNM: .BYT 0 ;;CONTAINS THE TEST NUMBER 
230 001103 000 SERFLG: .BYTE O ;;CONTAINS ERROR FLAG 
231 001104 go00c00 SICNT: .WORD O ;;CONTAINS SUBTEST ITERATION COUNT 
e3e 001106 9Q00000 $LPADR: WORD O i i CONTAINS SC0FE L008 ADDRESS 
e33 001110 900000 LPERR: .WORD 0 ;: CONTAIN ETURN FOR ERRORS 
234 OOl112e oo0000 SERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS DETECTED 
23S 001114 ooo SITEMB: .BYTE O ;;CONTAINS (TEM CONTROL BYTE 
236 001115 SERMAX: .BYTE 1 ;;CONTRINS MAX. ERRORS PER TEST 
237 001116 goo00c00 SERrPC: .WOR fe) i CONTAINS a OF LAST ERROR INSTRUCTION 
238 001120 900000 $GDADR: .WOR 0 ;: CONTA DRESS OF 'GOOD’ DATA 
2339 001122 oo0000 SBOADR: .WORD O -:CONTAINS RODRESS OF ’BAD’ DATA 
240 001124 g00000 $GODAT: .WORD O :;CONTAINS 'GOOD’ DATA 
241 001126 900000 S$BDDAT: .WORD 90 ;;CONTAINS ’'BAD’ DATA 
e4¥e 001130 o00000 WORD O : > RESERVED--NOT TO BE USED 
243 001132 o00000 .WORD OQ 
244 001134 009 S$AUTOB: .BYTE O ; ;AUTOMATIC MODE INDICATOR 
245 001135 000 SINTAG: .BYTE OQ :; INTERRUPT MODE INDICATOR 
246 001136 o00000 -WORD O 
247 001140 177570 SWR: - WORD OSWR ; ;ADDRESS OF SWITCH REGISTER 
eg O01 te 177570 DISPLAY: | WO 0 OOISP : : ADORE 5S OF DISPLAY REGISTER 

250 BBtive 177562 aTKe: too ePo ti TTY KBB BUFFER 
251 001150 177564 STPS: 177564 ::TTY PRINTER STATUS REG. ADDRESS 
eSe O0011Se 177566 GTPB: 177986 ;;TTY_PRINTER BUFFER REG. ADORE SS 
eS3 001154 000 SNULL: .BY 0 >: CONTAINS NULL CHARACTER FOR FILLS 

eee Sollee = oF Seiute: “Ate fe i Shocar erty seas carte as Ne PERE : «BY 3 . a " 
256 Oot tes B45 ToL E: “BYTE b i RR INAL HST ABLE” FLAG (BIT«07-=O=reES. 
257 001160 900000 STIMES: O ;;MAX. NUMBER OF ITERATIONS 
258 001162 d00000 SESCAPE:0 :: ESCAPE ON rRROR ADDRESS 
2539 OO1164 177607 000377 $BELL: .ASCIZ ¢207><377><377> ;;CODE FOR BELL 
260 001170 077 SQUES: .ASCI] 777 is QUESTI N MARK 
e6l1 001171 01S SCRLF: .ASCIT «15> :: CARRIAGE RETURN 
ebe 001172 aocdle SLF: -ASCIZ «12> >:>LINE FEED 
263 33 PPUTTT CTT TIT I TIT ITI TIT TI TTT i itt iti eis irri iisirriee: 
eee 'SBTTL APT MAILBOX-ETABLE 

See 
CF Sv1-+~jaaaalleleteleleleleleleleleleleleieielelalalalalalalalaleeleleleleleleieieieiiieihiniiaiial "EVEN 

268 001174 SMAIL: ;;APT MAILBOX 
269 001174 oo0000 SMSGTY: .WORD AMSGTY ;;MESSQGE TYPE CODE 
270 001176 900000 SFATAL: .WORD AFATAL ;;FATAL ERROR NUMBER 
Ei 991200 oo0000 Sie TN: .WORD ATESTN :;TEST NUMBER 
e7 O1ede o0d0000 PASS: -.WORD APASS ~~ ;;PASS COUNT 
272 001204 adgccod SDEVCT: .WORD ADEVCT :;DEVICE COUNT
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APT MAILBOX-E TABLE 

BBBBEE 
ocoos0 

a0u 
B50806 
000000 

000 
009 

000000 

ooo 
000 

000000 
000 

000806 
000 
000 

000000 
140340 
ooo0000 
170400 
000000 
000030 

SHULAS. 
SMSGLG: 
SETABLE: 
SENV: 
SENVM: 
SUREG: . 
USWR: . 

SCPUOP: 
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.
 

HBB 
. WORD 

.BYTE 
BYTE 

SRB 
. WORD 

AHEAD 
AMSGLG 

AENV 
AENVM 
RBWREG 
AUSW 
ACPUOP 

AMAMS 1 
AMTYP1 

AMADR1 

AMAMS2 

HOe2 

tIARSSHCZ "ADBREES 
BS ey LENGTH 
;APT ENVIRONMENT TABLE 
‘ENVIRONMENT BYTE 

LI EWVIRONMENT MODE BITS 
1 ER eT Fey BEGISTER 

CPU TYPE, OF TONS 
bits 1s- ty =cPu TYPE 

1/O4z01, 11/0S= 02, 11/20=03, 11740=04, 1174S=05 
git 3 1o= othe’? =06,P »P0Q@=07 , Q=10 

IT 9=FLOATING POINTS PROCESSOR 
BIT ®=MEMORY MANAGEMENT 
; ;HIGH RODRESS M.S. BYTE 
"MEM. TYPE BLKal 

him. TYPE BYTE -- (HIGH BYTE) 
9g 9 EC CORE=001 
300 NSEC BIPOLAR=002 
500 NSEC nos=003 

moe RU LART BGGR,= 2 =3 BYTES, THIS WORD AND LOW OF “TYPE” ABOVE 

:MEM. TYPE, BLKhe 
ee LAST’ ADDRESS, BLK 82 

HIGH meee bry -S5_BYTE 

i M LASt’ tee BLKa3 
+ ATGH ADDRESS |. S'BYTE 

M. TYP 
1 nen THEE as BLK #4 
‘INTERRUPT VECTORS, BUS PRIORITY a1 

HBuaE"abbe Vv cTORSeBUS PRIORITY#2 
; BAS ADDPES EQUIPMENT UNDER TEST 

MAP 
i DEVICE MAP DESCRIPTION WORDS] 

SEQ 0021
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313 .SBTTL ERROR POINTER TABLE 

315 ;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
316 !¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
317 :#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
318 !*NOTEL: If $SITEMB ISO THE ONLY PERTINENT DATA IS. (SERRPC) 
319 : #NOTE®: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

321 rr EM ;POINTS TO THE ERROR MESSAGE 
322 ee OH St POINTS TO THE DATA HEADER 
323 1 OT ::POINTS TO tHE DATA 
324 i OF ::POINTS TO tHE DATA FORMAT 

326 
327 001256 SERRTB: 
308 
329 
330 
331 ;ITEM 
332 061256 014253 EM1 ;STATUS REG. ERROR 
333 001260 014413 DHL ‘ERRPC STREG EXPECTED ACTUAL 
334 O0leb2 014576 OT1 !SERRPC, STREG, SGDDAT, SBDDAT 
335 001264 014636 OF 1 
336 
337 
338 ;ITEM 2 
339 001266 014301 EM2 ;FAILED TO INTERRUPT 
340 O01270 O14534 OH3 ZERRPC STREG ACTUAL 
341 OOle72 O14626 0T3 ?SERRPC, STREG, SSDDAT 
342 001274 014636 DF 1 

344 ;ITEM 3 
345 001276 014331 EM3 ; UNEXPECTED INTERRUPT 
346 001300 014534 DH3 ZERRPC STREG 
347 061302 14626 013 !§ERRPC, STREG 
348 001304 O14636 OF 1 
349 
350 ;ITEM 4 
351 001306 014362 EMY ;ERROR ON A’D CHANNEL 
352 001310 O144s] DHe tERRPC STREG CHAN NOMINAL TOL ACTUAL 
353 001312 014610 OTe : SERRPC, STREG, CHANL , SGODAT, SPREAD, SBDDAT 
354 001314 014636 OF 1 
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001316 170400 
001320 17040e 
001322 000300 
001324 140342 
001326 QO0040 
00133C o00040 
001332 000000 
001334 006 
001336 000000 
001340 900000 
001342 000000 
001344 Q00000 
001346 000000 
001350 0o0 
001352 000900 
001354 Q00000 
001356 000000 
001360 Q00000 
00136e 000000 
001364 Q00000 
001366 000000 
001370 o00000 
001372 Q00000 
001374 o00000 
001376 000000 
001400 900000 
00140e Q00000 
001404 O00000 
001406 000000 
001410 Q00000 
001412 Q000000 
001414 go00000 
001416 Q00000 
001420 o00000 
GO1i4e2 O00000 
001424 Q00000 
001426 ooo 
001430 000000 
001432 000000 
001434 g00000 

001436 
OO1436 170460 

001440 
001440) =170461 
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MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS 

SBTTL MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS 
STREG: ABASE s ADDRESS OF STATUS REGISTER 
ADBUFF: ABASE+2 sADDRESS OF A/D BUFFER 
BASEBR: APRIOR s INTERRUPT PRIORITY LEVEL 
VECTRI: AVECTI1+2 
VADR: 40 ; INCREMENT FOR BUS ADDRESS 
VVCT: 40 s INCREMENT FOR VECTOR ADDRESS 
BASECH: O >BASE CHANNEL 
KBVECT: 60 
WIDE: 0 ;NO. OF WIDE STATES 
NARROW: O >NO. OF NARROW STATES 
FIRST Q 
SKIPST: Q ;NO. OF SKIPPED STATES 
TEMp: 0 :WORK AREA 
CHI: 2) sFIRST CHANNEL 
CHe: fa sSECOND CHANNEL 
NBEXT 0 sNO. OF AD11K’S TO BE TESTED 
NMBEXT: O sNO. OF ADL1K’S TO BE TEStED 
DUMMY fe) >DUMMY CHANNEL 
CHANL O > CHANNEL VALUE 
TAOOR 8] ; TEST ADORESS 
RNA: 0 ; RANDOM 
RNB: 0 ; NUMBER 
RNC: 0 ; VALUES 
RMS: 0 sRMS NOISE VALUE 
PEAK: 0 ;PEAK NOISE VALUE 
FLAG: 0 ;VTSS FLAG 
SPREAD: O sDEVIATION FROM THE NOMINAL 
DAC: 0 ;SAR VALUE 
DELAY 0 ; TIME DELAY COUNTER 
EOGE: a) sEOGE VALUE 
BITPNT: O 
IN: 0 ;MIN VALUE 

WFETEST: O :OPTION TEST AREA FLAG 
AX: Q 7MAX VALUE 

PERCNT 0 ;PERCENT FOR SAR ROUTINE 

MYTEMP: O 
EDINT: O 
STEMpL: 0 
STEMPe: O 

> ADDRESS OF KMC-11 OF LPA-11 THE ADDR FOR KMADO MAY BE 
3 CHANGEO BY THE USER TO REFLECT 
: A DIFFERENT KMC-11 ADDR. THE 
; REST OF THE ADDRESSES WILL 
: BE CHANGED BY THE PROGRAM. 

LPCI: 
KMADO: .WORD 170460 ;BASE KMC ADDR. MAY BE PATCHED BY USER. 

LPMR: 
KMAD1: .WORD 170460+1 ;>00 NOT <:KMC-CSR ADDR 

SEG 00e3 
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Pll 

001442 
001442 
001444 
OO1L444 
001446 
001446 
001450 
0014S0 
0014Se2 
0014Se 
001454 
0014S4 

0014S 
001460 

001462 

001464 
001466 

001S26 
001S26 
001534 
001540 
001S4e 
001545 

170462 

170463 

170464 

170465 

170466 

170467 

000340 
000344 

ooo004 

ooo009 
000020 

012737 

00000e 
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MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS 

LPMS2: 
KMAD?: 

VECTOR: 
VECTPS: 

VERSN: 

-OVLS: 

UNE XP: 

1S: 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WORD 

. WCRD 

. WORD 

. BLKW 

KOe 
PAGE 10 

170460+2 

170460+3 

170460+4 

170460+5 

170460+6 

170460+7 

AVECT18777 
4+AVECT 18777 

q 

i) 
16. 

#15, SESCAPE 
SERFLG 
3 
SESCAPE 

; > PATCH os 

;> THIS AREA « 

;>D0 NOT ‘ 

;>PATCH < 

;> THIS AREA < 

;BASE VECTOR OF KMC 
; VECOTR ADDR. +2 

;CURRENT VERSION NUMBER OF MICROCODE. 

;/DEVICE_LIST OF I70 ADOR. DEFINED 
;“BY INIT. 

;;ESCAPE TO 1$ ON ERROR 

;RETURN E SCAPE_TO NORMAL 
; UNEXPECTED IN TERRUPT 

SEQ O0e4 
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439 .SBTTL CONTROL A AND C DECODERS 
440 001550 019046 ISERV: MOV RO, -(SP) ;SAVE RO 
441 001552 017700 177370 MOV astKB RC :GET CHARACTER 
442 Q01SS& O42700 177600 BIC #177600, RO 
443 001562 120027 000003 CMPB RO, #3 21S IT ¢C? 
444 001566 001010 BNE 1§ 
44S 991570 40440) 12244 TYPE CMSG :ECHO CHARACTER 
446 001574 O12706 001100 MOV kSTACK,SP 
447 001600 004737 011362 JSR PC ARST ;RESET 8&8 SET INTRPT. EN. 

y 

398 SBieos PSBASS = BBESE? is: amps LIS IT 19? 
ae) BOIeLe nett 2237 OEE oe ECHO CHARACTER P] 1 My , 

45 Ba ies8 bia 8 1100 MOV be TREK, SP 
453 001626 004737 011362 JSR PC_RST :RESET 8 SET INTRPT. EN. 
454 001632 000177 177526 IMP ZTADOR :RETURN TO TEST 
45S 001636 120027 000007 23: CMPB RO, #7 :IS IT tG? 
456 O01642 001021 BNE NONE 
457 9 1644 9 372? 001140 177570 CMP SWR, #177570 ;HARDWARE SWREG? 
458 1652 1415 BEQ NONE 
459 001654 i:04401 012251 TYPE GMSG “ECHO CHARACTER 
460 O01660 017746 177254 MOV aSWR, -(SP) ;;SAVE aSWR FOR TYPEOUT 
461 5; TYPE SWREG 
462 001664 104403 TYPOS ;:GO TYPE--OCTAL ASCII 
463 O01666 006 .BYTE 6 -: TYPE & DIGITS 
464 001667 001 ‘BYTE 1 :: TYPE LEADING ZEROS 
465 001670 104401 012431 TYPE , SLASH 
466 OO01674 104407 RDOCT :READ NEW VALUE 
467 001676 012677 177236 MOV (SP)+,aSWR >LOAD NEW SWREG VALUE 
468 001702 612600 POPRO: MOV (5P)+'RO 
469 001704 o0c00e RETURN: RTI 
470 001706 10440! 012235 NONE: TYPE QUEST ; TYPE "7" 
471 901712 000773 BR POPRO 



MAINDEC-11-DRLPKA 
ORLPkK.P11 

472 
473 
474 

U
U
 

UT
 
U
U
 
U
O
T
 

UT
 
UT
 
U
U
 

UT
 

Un
 
UT
 

Un
 

T
O
T
P
 

M
I
M
O
 
P
U
 

be
 

e
e
 

O
O
O
 

M
E
W
M
-
O
D
D
N
O
W
U
 

S
W
 

- 
O
O
M
 

O
o
0
0
0
 

[f
al
e 

al
e)
 

P
p
 

N
N
N
™
N
 

W
r
o
n
e
 

O
v
o
 s

rs
 

002054 
002062 

002070 
0062074 
002102 
Q 2110 

2116 
002124 

002126 
002130 
002134 
002136 
002144 
0021Se 

002156 
00e ibe 

002200 

ses ar 

088737 
001012 

000403 
012716 
o0000e 
012737 
012737 
012637 

00S037 
132737 
001403 
012737 

MACY11 
INITIAL 

001416 

ooooo! 

001100 

001140 

001100 

015234 
00 

002054 
002062 

ooo004 

17757 
17777 

002136 

000176 
000174 
oo0004 

001202 
000200 

OOle16 

27(6S4) 
MOe 

15-DEC-77 08:40 PAGE le 
START-UP, HOUSEKEEPING, AND DIALOGUE 

001416 

000020 

001 \4e 
14 

001e15 

JO1140 

-SBTTL INITIAL START-UP, HOUSEKEEPING, AND DIALOGUE 
BEGIN: CLR WFETEST 

BR RBEG 
BEGINe: MOV #1,WFTEST 

REE StL FFE ze. THE COMMON TAGS 
: CLEAR THE COMMON TAGS (SCMTAG) AREA 

MOV aSCMTAG, RE ;;FIRST LOCATION TO BE CLEARED 
CLR (RE)+ *:CLEAR MEMORY LOCATION 
CMP aSWR,R6& ;;DONE? 
BNE ~6 ;LOOP BACK IF NO 

INITIO OYE A pBstack,s SP SETUP THE STACK POINTER 

rs hie EW XRG LO BF rotvEc is 107 VECTOR FOR SCOPE ROUTINE 
MOV #340 astotvecs 2 s LEVEL 7 
Mov SSERROR, JSEMTVEC i3eM VECTOR FOR ERROR ROUTINE 
MOV 
MOV agri TRA” a TaRBEC' 8 TRAP VECTOR FOR TRAP CALLS 
MOV 40,08 RAPVECS 
MOV SSPHADN QSPWRYEC ; ;POER FAILURE VECTOR 
MOV #349 QaPuRVEC+2 ; :LEVE FL 2 
MOV SENOCT,SEOPCT ~ ;; END-OF-PROGRAM COUNTER 
CLR STIMES’ INUALLZE NUMBER OF ITERATIONS 
€LR SESCAPE SCAPE ON ERROR ADDRESS 
MOVB #1, SERMAX : ALLOW ONE ERROR PER TEST 
MOV #., $LPAOR i; INITIALIZE THE LOOP ADORESS FOR SCOPE 

ETUP ERROR LOOP ADDRESS mov PERR 
; S°ZE FOR A HARDLIARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
+; QUAL T9 "1" SETUP FOR A SOFTWARE WITCH echoes 

abERRVEC,-(SP)  ;;SAVE ERROR 
MOV S64S,a8ERRVEC ;;SET UP ERROR. V 
MOV #OSWR, SWR j } SETUP FOR A RHERWERE SWICH REGISTER 
MOV 37 85 DISPLAY :AND A F PISPLAY REGISTER 
CMP j TRY TO Hee ERERC 
BNE ‘BRANCH IF NO TIMEOUT TRAP OCCURRED 

THE HARDWARE SWR IS NOT = -1 
BR 65S fae IF NO TIMEOUT 

64S: mov 8065S, (SP) ET UP FOR TRAP RETURN 

65S: MOV #SWREG, SWR POINT TO SOFTWARE SWR 
MOV sOISPREG, DISPLAY 

66S: MOV (SP)+, J#ERRVEC ;;RESTORE ERROR VECTOR 

CLR SPASS ;CLEAR PASS COUNT 
BITB BAPTSIZE, SENVM ti TEST USER SIZE UNDER APT 
BEQ 67S :iYES,USE NON-APT SWITCH 
MOV SSSWREG, SUR :1NO,USE APT SWITCH REGISTER 

67§: 

:THIS SECTION OF CODE HANDLES INITIALIZING LPA-11 FUNCTIONS 

SEQ 00e6 
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ORLPK.P11 INITIALIZE THE COMMON TAGS SEG 0027 

S26 002200 010046 MOV RO, -(SP) 
S27 O0e2ed2e O10146 MOV R1'-(SP) 
62g 002204 013700 001436 MOV KMADO. RC ;GET KMC-11 ADORESS. 
523 OG22e10 O12701 oO1440 MOV sKMAD! RI :GET ADDR. OF ADDR. LIST. 

531 002214 905200 68S: INC RC ;UPDATE ADDR. 
532 002216 010021 MOV RO,.1)+ :WRITE ADOR 
$33 002220 020127 001456 CMP Rl’ eKMAD7+2 “DONE ALL ADDRESSES” 
S34 002224 001373 BNE 68$ :NO_- DO NEXT AOOR. 
53S 0022e26 005037 O01464 CLR -DVLS 'CLR ADOR. LIST 
536 O022e32 012601 MOV (SP)+,R1 
S37 002234 012600 MOV (SP5+/RO 
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DRLPK.P11 INITIALIZE THE COMMON TAGS SEQ 0028 

S38 002236 005037 001400 CLR FLAG :CLEAR VTSS FLAG 
539 002242 005737 oc0004e TST aed2 ;15 IT CHAINED? 
SYO 002246 001033 BNE RESTI 
S41 .SBTTL DETERMINE IF VTSS TYPE TERMINAL IS PRESENT 
S42 OO022S0 042777 O00100 176666 BIC #100, a$TKS 
S43 002256 104401 013671 TYPE co ; TYPE ASCIZ STRING 
S44 Q0eeb2 004737 002656 JSR PC, VTFLG ‘GET A CHARACTER 
SYS 002266 020027 000033 CMP RO; #33 
S46 O0e272 001017 BNE NOVTSS ;NO_VTSS PRESENT 
S47 002274 004737 002656 JSR PC, VTFLG :GET A CHARACTER 
S48 0020300 O20027 000057 CMP RO; #57 
S4Y9 002304 O010le BNE NOVTSS ;NO_VTSS PRESENT 
SSO 002308 004737 o026S6 JSR PC VTFLG ‘GET A CHARACTER 
SS1 O0e3l2 Oev0e7 000103 CMP RO, #103 
SS2 002316 001403 BEO VTSS :VTSS IS PRESENT 
S53 002320 O20027 000105 CMP RO, #105 
S54 CO2e32e4 001002 BNE NOYTSS 
SS& 002326 005237 001400 VTSS: INC FLAG 
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005737 
001006 

005237 
063737 
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014034 

607335 
001SS50 

861336 
001372 

0 

0051 
0134 

000100 176506 
177776 

oooo040 
000101 

005156 
000103 

001126 

0174S0 

001354 
001326 oCs'2e 
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DIALOGUE TO DETERMINE WHICH TEST TO RUN 

.SBTTL 
NOVTSS: 
RESTI: 

BEGe: 

1$: 

es: 

38: 

4¢; 

S$: 

6$: 

TESTAD: 

18: 

.# 

ISR 
MOV 

TYPE 
SET 

PC, FIXON 
KBUECTOR 
SISERV. (RO)+ 
434 CRO) 
#62391, RNA 
#142315, RNB 
#127623, RNC 
PC, WEADS 

sSTACK, SP 
ase 
1$ 
BEGL 
,MSG71 

#100, a$TKS 
PSW 

o
v
-
o
e
-
 

M
A
 
D
M
A
 
D
M
A
 
D
M
A
 
D
M
N
A
D
M
A
 

—
 z 
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O
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w
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Cc al
 

Ww
 

RYAG 
SBASE , SBDDAT 
-OVLS 
.OVLS+2 
NBE XT 

SGDDAT , ASBODAT 
SAERR 

NBEXT 
VADR , SBDDAT 

DIALOGUE TO DETERMINE WHICH TEST TO RUN 

; INITIALIZE ADDRESSES 

;RANDOM NO, VARIABLES 

;STANDARD OR OPTION TEST TOLERANCES? 
;RESTART ADDRESS 
;RESET STACK _IN CASE RESTARTED 

;1S IT CHA(NED? 

;GO TO LOGIC TESTS 

;READ ANSWER 

;1S IT A? 
;;NO, TRY C 

;GO TO AUTO TEST 
;I1S IT C? 

;;NO, TRY LC 
;GO TO CALIBRATION TEST 
;IS IT L? 

3;NO, TRY N 
;GO TO LOGIC TESTS 
;I1S IT WN? 

;;NO, TRY S 
;GO TO NOISE TEST 
;°S IT S? 

3;NO, TRY W 
;GO TO SETTLE TEST 
31S IT wW? 

>3;NO, TRY AGAIN 
;GO TO WRAPAROUND TESt 

-WAIT FOR CHARACTER 
:SETUP TO tEST FOR ADLIK’S 

;CLEAR AD11K COUNTER 
;ADORESS ADII1K 

;7 PUT DATA FROM $GODAT TO DEVICE REG SB8DDAT 
;DEVICE EXSIST? =0, YES 

; INCREMENT ADIL 
;GET NEXT ADLIK 

K COUNTER 

SEQ 00e9 
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ORLPK.P11 OIALOGUE TO DETERMINE WHICH TEST TO RUN SEQ 0030 

610 O026e4% 000763 BR 1$ ;3 TRY NEXT ADIIK 
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ORLPK.P11 DIALOGUE TO DETERMINE WHICH TEST TO RUN SEQ 0031 

611 Q02626 es: 
61e O026e6 013746 001354 MOV NBEXT,-(SP) ;;SAVE NBEXT FOR TYPEOUT 
613 ;; TYPE NUMBER OF ADLIK’S 
614 QO02e63e 104403 TYPOS ;;GO TYPE--OCTAL ASCII 
615 Q02634 002 -BYTE @ 3; TYPE 2 DIGIT(S) 
616 QO0263S 000 -BYTE O ;; SUPPRESS LEADING ZEROS 
617 QO02636 104401 013037 TYPE MSGSO 
618 OO264e 005337 001354 DEC ABEXT ;AOJUST AD11K COUNT 
619 O02e646 013737 001354 001356 MOV NBEXT , NMBEXT ;KEEP COUNT OF NUMBER 
ear O0e6S4Y 000207 RTS PC 

bee 002656 005000 VTFLG: CLR RO ; TEST FOR PRESENCE 
623 O0e660 105777 176260 1$: TSTB asTKS QF VTSS 
6e4 O02664 100404 BMI +) ;;VTSS RESPONDS WITH ¢33°«57/[<«1032 OR <105>] 
6eS 002666 005300 DEC RO 
626 002670 001373 BNE 1$ i 
627 Q0e67e2 O0S726 TST (SP)+ :POP A_WORD OFF STACK 
628 O02674 Q00616 BR NOVTSS ;;NO VTSS PRESENT 
be3 OCeb76 017700 176244 es: MOV a$TKB,R 
630 O0e70e2 O42700 177600 BIC #177600, RO ;TEST VTSS CODE 
631 002706 000207 RTS PC 
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002710 

0027Se 

002754 
002756 
002764 
002772 
002776 

003000 
003002 
003010 
003014 

003016 
003020 
0030e6 
003032 

003034 
003036 
003044 
003050 

012737 
004737 
104001 

104001 

000004 
012737 
004737 
104001 

o0coo4 
012737 
004737 
104001 
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1$-DEC-77 08:40 PAGE 18 
OIALOGUE TO DETERMINE WHICH TEST TO RUN SEQ 0032 

BEGINL: 
gg Me HE a AE Me ke aE He EH AEE aE SE aa a aaa 

: TEST 1 FLOAT A ONE THRU MULTIPLEXER BITS 
2s PESSBSSESSESERAERSERERSKEEERERERRRERERRERESEEEERERERESERSERREEE 

Sti: = Mov sTST1,$LPAOR 
MOV aTST1,$LPERR 
MOV #8178, SGDDAT ;LOAD FIRST BIT 

2s: JSR PC, TESTIT 
ERROR 1 :FAILED TO LOAD + READ BIT 

1S: ROL $GDDAT ;GET NEXT BIT 
CMP $GDOAT, #BIT14 FINISHED? 
BNE 2s ;;NO,GO to NEXT TEST 

5 SERRE ERE RE ER REE ERE MERE EEA EE EERE REESE EASE REE RFRA EERE EEE 

-&TEST 2 LORD AND READ BACK INTERRUPT ENABLE BIT6 

003400 

900040 
CO3400 

000020 
003400 

100000 
003400 

001124 

001124 

001124 

MOSEL ESOS SETI CT ISLET TTT TTT TT TT TT TTT TT eT TTT TTT TT TTT Te TCC Sf 

téT2: SCOPE 
MOV SUNEXP VECTOR ;SETUP_FOR UNEXPECTED INTERUPT 
MOV sB1T&, $GODAT :LOAD EXPECTED DATA 
JSR PC, TEStIT 
ERROR 1 ;FAILED TO LOAD + READ INTERRUPT ENABLE 

sg Me ae aE He ek aE AE EE a aE a aa aa ea aaa a aaa 

!$TEST 3 LOAD AND READ BACK CLOCK OVERFLOW START ENABLE BITS 
POSS delat tic tallalalalalalalaelalalaalalalelalaelalaleelalabelaialeiababeleieieiiaielabeaialoioial 

T3: SCUPE 
MOV sB81TS, $GDDAT -LOAD EXPECTED DATA 
JSR PC, TESTIT 
ERROR 1 :FAILED TO LOAD + READ CLOCK OVERFLOW START ENAB 

gp Me ae a AE Ab Ae ah aE aE ea a aa aa a aa 0 a 0 aa 

:#TEST 4 LOAD AND READ BACK EXTERNAL START ENABLE BITY 
FT §-ialaal-¥-5-1-1-talalalalalalalahaleleleletalalalatelelelelalelelalalalolelalololololeloleloleleieieicisieieieisielelels 

“MOV 88174, SGODAT ;LOAD EXPECTED DATA 
JSR PC, TESTIT 
ERROR 1 -FAILED TO LOAD + READ EXT. START ENABLE 

UTI IIiiririliiiiiiiiiititiititittitttiiitiiititi iti teii eile 

:RTEST S LOAD AND READ BACK ERROR FLAG BITIS 
SESS SSSSERSSRR EERE SRSREREEES EERE SRSERRERRRRE REE EEE 

tSTS: SCOPE 
MOV eBiT1S SGODAT ;LOAD EXPECTED DATA 
JSR Pc, TEStY 
ERROR 1 ;FAILED TO LOAD + READ ERROR FLAG 
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ORLPK.P Tb tEST DONE FLAG SETS AND BITO CLEARS On ENO OF CONV. SEQ 0033 

676 ; REGRESS GSMS RRR ERRRRE AS RRSRS RRR HRERERRRREERRRRRRRRAREEES 

677 TRIES 6 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV. 
67 eet ae eeeeenencbneter RKKKREKSRKSRSERSRSSRRERAERREEERERERE SELES 

679 0030S2 oc00004 +816: COPE 
680 003054 012700 001000 MOV #BIT9,RO ;STALL TIME COUNTER 

682 
683 +4 MOV QSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
6g4 003070 005237 O01426 INC MYTEMP’ 

686 + MOV MYTEMP.aSTREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
687 003104 012737 OO0200 001124 MOV s81T7, $GD0AT *LOAD EXPECTED 
688 003112 005300 1S: DEC RO >STALL 
689 003114 001376 BNE 1$ : TIME 

Eat 
692 # MOV QSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
633 003126 042737 100000 001426 BIC #BIT15;MYTEMP 

695 2% MOV MYTEMP .aSTREG ;/” PUT DATA FROM MYTEMP TO DEVICE REG STREG 
696 003144 004737 003410 JSR Pc, TEST 
637 003150 104001 ERROR 1 ;A/D DONe FLAG FAILED TO SET;BITO FAILED TO CLEAR 

699 :# MOV DADBUFF MYTEMP ;/READ DEVICE REG AOBUFF,PUT DATA IN MYTEMP. 
700 003162 013700 o01426 MOV MYTEMP, RO :/PUT CONVERTED VALUE IN’RO. 

702 + REESE ESSERE ESSERE REESE RSREERRSREREERSSRRREREREREREE 

703 SRTEST 7 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE 
704 + PESUKSESESSRESSRERREESEREESERERRRERERERRREEERERRARRERERERERREEE 

70S 003166 oc0004 +617: SCOPE 
308 003170 012737 oo000! 001426 MOV sBITO,MYTEMP 

708 :% MOV MYTEMP,aSTREG  ;/% PUT DATA FROM MYTEMP TO DEVICE REG STREG 
709 003206 005037 001124 CLR SGODAT 
310 003212 1S: 

71e se MOV aSTREG, MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
713. 003222 105737 001426 TSTB MY TEMP 
Zia 003226 100371 BPL 1S 

716 5 # MOV QDADBUFF .MYTEMP ;”READ DEVICE REG ADBUFF.PUT DATA IN MYTEMP. 
717 003240 013700 o01426 MOV MYTEMP, RO :/PUT CONVERTED VALUE IN RO. 
718 003244 004737 003410 JSR Pc, Test 
719 003250 104001 ERROR 1 ;DO0NE FLAG FAILED TO CLEAR 
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003eSe 
003eS4 
003262 

003300 

003310 
003314 

Bb3338 

ee 
0033S2 
003356 

003370 

T10 

000004 
012737 
012737 

10S737 
100371 

$18035 

ee 
004737 
104001 

013700 

MACY11 27(6S54) 
TEST ERROR FLAG 

000010 
000001 

001426 

ABBEST 

001000 

003410 

001426 

001160 
001426 

HO3 
1S-OEC-77 98:40 PAGE 20 
SETS IF 2@ND CONVERSION ENDS BEFORE READING BUFFER 

© MG Ob HG SEH HE Be aE SE ME aE Se He Ee OE SE a EE HE a8 MEE EE EE Ee a Ea EE a a a 
TEST 10 TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER 

PE EES 5+ lala kaladalalaeltelaalaalablaelahaelabelallabelabelebelteelalioiiel tala 

MOV #10, STIMES :;00 10 ITERATIONS 
MOV seIto, mYTEMP 

it MOV MYTEMP,@STREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 

5% MOV @STREG,MYTEMP  ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
rsTe MYTEN MP’ 

es: MOV a TTAS GEHL? 17. $GODAT ;LOAD EXPECTED VALUE 
MOV 

rr MoV MYTEMP,aSTREG ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
MoV #81T9,RO WA IT FOR ok 

3S: p c R !CONVERSION TO END 
N 3 

4g: JSR PC, TEST 
ERROR 1 sERROR FLAG NOT SET WHEN 2ND 

! CONVERT ENDS BEFORE READ BUFFER FROM FIRST 

:# MOV DADBUFF MY7EMP ;/READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
MOV MYTEMP, RG :/PUT CONVERTED VALUE IN'RO. 

SEQ 0034 
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003374 
003376 

003409 

003410 

003420 
003426 
003430 
003434 

ooo004 
000207 

023737 
001002 
O6e7 16 
o00e07 

MACY11 271654) 15-DEC-77 08:40 
I03 

PAGE el 
TEST ERROR FLAG SETS IF @ND CONVERSION ENOS BEFORE READING BUFFER 

;SUBROUTINE FOR LOGIC TESTS; ; 

SCOPE 
RTS 

+e2tiT 
% MOV 
TESt: 

7% MOV 
001124 001126 CMP 

BNE 
oooc02 OD A 

RETERR: RTS 

PC 

SGDDAT, ASTREG 

JSTREG, SBDDAT 
$GODAT , $BDDAT 
RETERR 
#2, (SP) 
PC 

;RETURN TO TEST SECTION 

>“ PUT DATA FROM $GDDAT TO DEVICE REG STREG 

; 7READ DEVICE REG STREG,PUT DATA IN SBDDAT. 
;COMPARE RESULTS 

ERROR RETURN 
BUMP RETURN ADDRESS TO gET AROUND ERROR 

SEQ 0035 
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003436 

003436 
003440 
OO3446 
0034S4 
003462 
003470 
003474 
003476 
003S0e 
003504 
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003510 
003512 
003520 
003524 
003S26 

003S44 
003SS0 
003556 

003574 

003636 
003640 
003646 

oode4e 

104004 

ooggoY¥ 

013700 
005037 

Q00004 
012737 
004537 
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011072 
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001426 
001426 
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001160 

001426 

001160 

JO3 
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SECTION 

iagnte WRAPAROUND TEST SECTION 

TTI IIIT LIT it ia Litt iii iiiliti lisse eee ilese cree ge: 

:&TEST 11 TEST CH14 GROUND 
Yi kindle v-+-Salalalalalalalalalalelelelelelelellelalalelalalaleleieieialelelelelelaleleleidieieieishebeiebebeieeiiela 

“MOV #10, STIMES ;;D0 10 ITERATIONS 
MOV sSTA-1, STSTNM 
MOV #TST17; $LPERR 
MOV #7TST17,$LPADR 
TSR RS, CONURT ;DO0 8 CONVERSIONS 

ISR RS, COMPAR ; COMPARE RESULTS 
4000 ; NOMINAL 
vSO : TOLERANCE 
ERROR 4 ?ERROR-CHI4 NOT GROUND-AD11K MUST BE_IN 

?SINGLE-ENDED CONFIGURATION, GSO36 WRAPAROUND 
:MODULE MUST BE PRESENT,CHECK CONNECTION A-VV,VV-A 

30 Se SE Se SE SE SE aE SE aE a ae aE ak a a A a a aa a a a a a a a a aa a at 
;#TEST 12 TEST CONVERSION FROM EXT. START 

«3k SE 3k a AE 2 3 SE SE aE aE a a a a a a a aaa a a a aa a a a HEE 
+6112: SCOPE 

MOV 10, STIMES ;;D0 10 ITERATIONS 
TST BASECH “TESTING AN AM? 
BNE TST13 :;YES, GOTO NEXT TEST 
MOV sB1T4, MYTEMP 

5% MOV MYTEMP, JSTREG ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
MOV sBIT9,RO ; TIME DELAY COUNTER 
MOV aB1T7!BITY, $GDDAT ‘LOAD EXPECTED 
MOV #200, MYTEMP 

1% MOV MYTEM" JADBUFF ;/” PUT DATA FROM MYTEMP TO DEVICE REG ADBUFF 
- WRAPAROUND MODULE PRESENT 

18: DEC RO 
BNE 1$ 
JSR PC, TEST 
ERROR 1 :FAILED TO DO CONVERSION FROM EXT. START 

i MOV DADBUFF MYTEMP ;/READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
MOV MYTEMP, RO :/PUT CONVERTED VALUE IN’RO. 
CLR MY TEMP 

. MOV MYTEMP,aSTREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 

os RERREREREEEREREEEREREREEREAERRRASAESREERE REESE REEESHERERERE EEE R 
:&TEST 13 TEST CHO GROUND 
+s PSRSKSEESKSSESSSSESSRSERERERESRAAEREARRARERRESERERESRERESEREELESD 

$713: SCOPE 
MOV 810, $TIMES ::DO0 10 ITERATIONS 
JSR RS, CONVRT CONVERT 8 TIMES 

SEQ 0036 
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ORLPK.P11 T13 TEST CHO GROUND SEG 0037 

81S Q036Se 9Q00000 0 
816 Q036S4Y OQOO4S37 O11314 JSR RS , COMPAR ;COMPARE RESULTS 
817 003660 9Q04000 4000 ; NOMINAL 
818 Q0366e 011720 V1 ; TOLERANCE 
819 003664 104004 ERROR 4 sERROR ON A/D CHANNEL 
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B03258 
003578 

863784 
003710 
003712 
003714 

003716 

003742 
003744 

003746 
003750 
003756 
003762 
003764 
003770 
003772 
003774 

003776 

004024 

Bia0a7 
004S37 
BOaes> 
004000 
011724 
104004 

o00004 
012737 
004537 
000002 
004S37 
004632 
011726 
104004 

ooog04 
012737 
004537 
000003 
004S37 
006000 
011734 
104004 

ocooo4 
012737 
004S37 
oooog04 
004S37 
002000 
011734 
104004 

MACY11 27(654) 
TEST CH1 GROUND 

000010 
011072 

011314 

000010 
01107e 

011314 

000010 
011072 

011314 

000010 
011072 

011314 

001160 

001160 

001160 

001160 
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SEQ 0038 

RGAE SAESAAERAHSRRREREEREREEERRERRERRERERREREERREEEREASE REESE 
tETEST 14 
iA NEAE ARSE MEHHERER SEY EEREREHEERESESEERESESEEEEESEES SEE ES EEEES 

tar 14: 

TEST CH1 GROUND 

Rov MOV 810, STIMES 
TSR RS, CONVRT 

JSR RS, COMPAR 
4000 
vio 
ERROR 4 

;;00 10 ITERATIONS 
;CONVERT 8 TIMES 
:CHANNEL 1 
:COMPARE RESULTS 

NOMINAL 
;ERROR ON A/D CHANNEL 

RHR ERERERRE EERE REEMA MRAR EERE RERERERERREREREERERERE REE EE EE 

TETESt 1S TEST CHe +1 VOLT 
REGRESS MERE ERE EERE RE REREREREERERERERERRRREREREEREEE SERS EEE ET 

;;D0 10 ITERATIONS 
;CONVERT 8 TIMES 
;CHANNEL 2 
;COMPARE RESULTS 
; NOMINAL 
; TOLERANCE 
*ERROR ON A/D CHANNEL 
SADLIK MUST BE SET UP FOR +OR- Sv OR +OR- S.12V 

REESE REARS RAE REE EEREAR ERE RE RERRRERRERE REE REEEREREREREE EERE 

TEST CH3 42.5 VOLTS 
«Me OE Sk Oe aE AG OE a OE ae ME ah a EH eae ae aE a EH aE EE EE ae a EE EE 

téT15: SCOPE 
MOV 810, $TImES 
JSR RS, CONVRT 

JSR RS, COMPAR 
4632 
vSO 
ERROR 4 

TETESt 16 

+éT16: SCOPE 
MOV 810. STIMES 
JSR RS, CONVRT 

JSR RS, COMPAR 
6000 
Vve40 
ERROR 4 

3:00 10 ITERATIONS 
s CON vert 8 TIMES 
; CHANNEL 3 
i COMPARE RESULTS 
:NOMINA 
; TOLERANCE 
‘ERROR ON A/D CHANNEL 

EREREE MERE REESE ARERERAERRERHRRERESEEREREREREREEREREERREEE EES 
S RTEST 17 TEST CHYH -2.S VOLTS 
 SESSERREEEE EERE REE REE ERERAE RR RERRERE RARER REESE EERE EEE EES EE ES 

+8717: SCOPE 
MOV #i0, STIMES 
JSR RS, CONVRT 

JSR RS, COMPAR 

ERROR 4 

;;00 10 ITERATIONS 
; CONVERT 8 TIMES 
; CHANNEL 
: COMPARE RESULTS 
:NOMIN 
TOLERANCE 
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DRLPK.P11 T20 TEST VERNIER OFFSET DAC ON CHle2 SEQ 0039 

868 eT ETT TTT TTT TT TCE TTT TET TET EC TTT TTT ETT TT TTT EPL SPT SF 

863 tETEST 20 TEST VERNIER OFFSET DAC ON CHl2 
70  SESRSEREAKSERSKKSRHSREGE RARER RSERRARERERRRRERRERRRERREERE SEES 

: po4026 (0004 +éT20: SCOPE 
87 6403 12737 000001 001169 MOV STIMES ;;00 1 ITERATION 
873 004036 005037 001426 CLR nvtenp 

87S 5% MOV MY TEMP QAOBUFF ;/ PUT DATA FROM MYTEMP TO DEVICE REG ADBUFF 
876 O040S2 004737 CO4e4G JSR OAWAIT :DELAY FOR ORC SETTLING 

? QO4056 O045 397 011072 7gR RS CaNVRT :CONV. CH12, DIRECT VERNIER DAC 
78 4 odle 1 

geo Giaea auaee? Oris iy RETO SOuB at HES BB? BRGSoR BRAR8Z 235, PTA ee bev orTs 
882 OO4076 011732 V11S HW OLERANCE OF 10% 
883 GO4100 104004 ERROR 4 
884 004102 005037 901420 CLR MAX 
885 004106 O1270e 00001 MOV #1,Re 
886 004112 010237 001426 1$: MOV R2’ MY TEMP ;SET UP NEXT VERNIER DAC VALUE 

888 5 MOV MY TEMP DAOBUFF ;/ PUT DATA FROM MYTEMP TO DEVICE REG ADBUFF 
889 004126 004737 O04646 JSR DAWAIT ;DELAY FOR DAC SETTLING 
890 004132 004537 011072 JSR RS! OONVAT ?CONVERT IT 
891 004136 oOD01e 12 
892 004140 005737 o01420 TST MAX 
893 004144 901010 BNE 2s 
899 004146 023727 001346 ocO4OO0O CMP TEMP, #4000 
89S 004154 002404 BLT 2s 
896 004156 005237 001420 INC MAX 
837 004162 010037 001414 MOV Re, MIN 
898 004166 O20227 900200 2s: CMP Re; #200 

oa nee po 1g03 1346 004266 Bas 33 p y 

a8; Beuo03 81378 BRIE as: Oy TERba es PIE YUE a ween vavesragyic 134 U ’ 
903 BB48¢3 AeRsa4 MOV R3'R4 oEt PREVIOUS VALUE FOR NEXT TIME THRU 
904 OO4214 004537 011314 JSR RS; COMPAR : COMPARE RESULTS 
30S op4ee9 G00006 6 tWITH 15 MILLIVOLTS(1 DAC LSB) 
306 4 11736 vS 
807 OO4224 104004 ERROR 4 
908 OO4226 O0S202 INC Re 
909 004230 O20227 oD0400 CMP Re, #400 ; DONE? 
910 GO4234 001326 BNE 1§' ‘NO-DO NEXT VERNIER CAC VALUE 
911 004236 004737 O2042e JSR pe SRESET 
912 004242 052777 OOOL00 174674 BIS #103, aS TKS 
913 004250 004737 O04646 JSR PC, DAWAIT :LET OAC SETTLE 
914 004254 004537 011072 JSR RS; CONVRT > CONVERT IT 
915 04260 oOddl2 12 
916 OO4262 004537 011314 JSR RS, COMPAR : COMPARE RESULTS 
917 004266 O00000 4g: 0 
$18 004270 11722 Ve 
919 O04272 104004 ERROR 4 
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DRLPK.P1l T21 TEST CHI3 42.5 VOLTS SEQ OO40 

920 ; « SSSERSSSSSSESSSRSSESSERSERSRSSRARESSERARESHASAAERERSSSERERSKESEEES 

921 tkTEST 21 TEST CH13 +2.5 VOLTS 
Jee = PERSSKEESKSRSREASSSESERRSESRSRESRRESSSSERSSRESSEAEESSSSRREREE EE 

923 O004274 QOD0004 +6121: SCOPE 
924 004276 012737 000010 001160 MOV #10, STIMES ;;D0 10 ITERATIONS 
92S 004304 004537 011072 JSR RE, CONVRT “CONVERT 8 TIMES 
326 004319 900013 13 
927 OO4312 O04S37 011314 JSR RS, COMPAR : COMPARE RESULTS 
928 004316 006000 6000 : NOMINAL 
929 004320 011730 V144 : TOLERANCE 
930 094322 104004 ERROR 4 
931 - SRERSSSSSSSSSSRSSSERSHRHRSSSRSSRSRESRSSERESEREERRSSRELELASE SERS 

932 tETEST 22 TEST CHI7 +4 
823  ESSRSSSSSSSSESESSSESSSSHSASRAESSESESRAAEEESSERRASRERRSSRESESRERE 

934 004324 oO00004 +éT22: SCOPE 
93S 004306 012737 000010 001160 MOV 910, $TIMES ;;D0 10 ITERATIONS 
936 004334 004537 011072 JSR RS, CONVRT ; CONVERT g. TIMES 
937 004340 000017 17 : CHANNEL 
938 004342 004S37 011314 ISR RS, COMPAR : COMPARE kesuLTS 
939 004346 007146 7146 j NOMINAL 
340 004350 011734 ve4g : TOLERANCE 
941 004352 104004 EPROR 4 ‘ERROR ON A/D CHANNEL 
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94e 33 RERKEGPKSSERGREKARRRRESEREREEERERERRRKRAEERERESEERKERRSRERERRSEES 

943 :&TEST 23 OFFSET ON CHO 
944 © BEGGS RE RRR REE RRS HERRERA RRRRERRARRRERRE RE 

94S 004354 QO00004 $123: SCOPE 
946 004356 012737 000001 001160 MOV 81, STIMES ;;DO 1 ITERATION 
947 004364 013737 001332 001362 MOV BASECH, CHANL »LORD CHANNEL 
948 004372 013737 001332 001360 MOV BASECH: DUMMY ?LOAD DUMmY 
349 904400 O12737 OO400! oO01410 MOV #4001. EDGE 
9SO 004406 004537 0064S2 JSR RS, SARSUB 
951 OON4le 000082 So. 
952 OO4414 013737 OO1404 001346 MOV DAC, TEMP 
953 OO04422 004537 O0064S2 JSR RS, SARSUB 
954 OCO4426 OOCO6e SO. 
85S 004430 063737 OO1404 001346 ADO DAC, TEMP 
956 004436 162737 OO00062 001346 SUB #62, TEMP 
957 004444 013700 O01414 MOV MIN; RO 
958 OO44SO 006300 ASL RO 
959 O044S2 160037 001346 SUB RO, TEMP 
960 OO44SE 104401 013703 TYPE MOFSET ;TYPE ASCIZ STRING 
961 OO4462 013702 001346 MOV TEMP. Re 
962 004466 004737 011504 JSR PC, DECTYP 
963 OO4472 104401 013716 TYPE mLSB - TYPE ASCIZ STRING 
964 004476 004537 011314 JSR RS, COMPAR :IS RESULT WITHIN LIMITS? 
96S OO4SO2 dD0000 a) 
966 OO4SO4 011740 vSOD 
967 004508 O004Ol1 BR OFFERR » NO-ERROR 
868 004510 9000403 BR OFFOK > YES-OK 
969 O04S12 104401 o12e50S OFFERR: TYPE ERMSG 
970 OO4S16 O00402 BR tsT24 ::GO TO NEXT TEST 
971 O04S20 10440! 012474 OFFOK: TYPE , OKMSG 
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972 55 SE E36 0046 6 203 8 3 0 A 2 2 aa aa a ae 
973 tRTESt e4 NOISE TEST ON 8 EDGES 
974 UTES STOTT IT TTT TTT TTT TT CTT CTT TT TTT TTT TTT TTT eT tit te | 
875 004524 O00004 t$T24: SCOPE 
976 O04S26 012737 OO0001 001160 MOV #1, STIMES ;;D0 1 ITERATION 
977 O04534 2737 900116 001346 MOV wile TEMP ; DAG VALVE 
358 Rodale d 4 10664 ] R R WhO *NOISE “FULL SCALE 

380 001220 004337 010664 JSR RS,NOIG ;NOISE AT MID-RANGE 

ah stottttt BRORG 010664 JSR RS,NOIS ;NOISE AT +FULL SCALE 
383 0O4S6e O00016 16 

98S 55 SAE EAE AEE BEE AEA a 38 38 A A A a a a a aa a aa aaa 
986 : &TEST es SETTLE TEST ON 8 EDGES 
987 SETCCTOTOSTOCT CCST TTT TTT ETT TCT TTT TTT TITTLE Teer tT itt iti itey 

gga OOMeee erat OO oa 0 "Stes: Sov TIMES DO ITERATION 116 Vv el, 33 1 
a8 RRyes8 BASS 7 BRE TSS JSR ne: 8248 MEET TLE POSITIVE DIRECTION 
dg) peaitger vranaieh ee 15 

tj 

335 etait te eet 000116 OO1346 MOV #116, TEMP 
994 O04%6le O04S37 O06l2e JSR RS, SETS ;SETTLE-NEGATIVE DIRECTION 
99S 004616 000016 16 
996 O04%62e0 9gogd0gdo!is 15 
997 55 Je 36-36 SE SE SE aE ab SE 06 a8 96 06 3 0 0 6 0 a a a a a a a a a 
3998 : TEST 26 OIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST 
9939 STP TTT T TTT TT TTT Tt iret ttt tt 

1000 OO4%62ee og0004 $126: SCOPE 
1001 O04%6e4% O1e737 OO0O0! 001160 MOV #1, STIMES ;;00 1 ITERATION 
100e OO0O4%632 005737 Od0120e2 TST SPASS ;FIRST TIME-SKIP DIFLIN 
1003 O0O4636 001402 BEQ LENO 
1004 OO464O Q04737 006750 JSR PC,OIFLIN 
1008 OO4N644 000207 LEND: RTS PC ;RETURN TO tE€ST SECTION 

1007 OO4646 oOoscod DAWAIT: CLR RO 
1008 OO046S0 105300 1$: DECB RO 
1009 GO46Se 001376 BNE 1$ 
1010 OO46S4 9000207 RTS PC 
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1011 .SBTTL CALIBRATION TEST 
1012 OO46S6 012737 O046S6 001364 SBEGINC: MOV #BEGINC, TADOR - TEST ADDRESS IN TADOR 
1013 004664 005037 001426 CLR MYTEMP 

1015 :# MOV MYTEMP,aSTREG ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1016 OO4700 104401 013613 TYPE HERDS ; TYPE OUT HEADING 
1017 004704 7 177775 CLR al 
1918 504710 1 1puged 1S: MOV JSWR, RO sREAD CHANNEL FROM SWITCH REG. 

1020 904720 32777 G20000 174212 Be a7 00 RO err ig oer? 004 17421 8 , . 
1884 RRS Se Bac das NE 38 YES, KEP reALobt 
1022 004730 104401 012317 TYPE CH 
1023 004734 01004 MOV RO, -(SP) ;;SAVE RO FOR TYPEOUT 
1024 7s TYPE CHANNEL 
102eS 004736 104403 TYPOS ;;GO TYPE--OCTAL ASCII 
1026 004740 oo2 .BYTE 2 >: TYPE 2 DIGIT(S) 
1027 OO4741 006 ‘BYTE O :: SUPPRESS LEADING ZEROS 
1028 o0474e 2s: 
1029 OO4742 9000300 SWAB RO ; SWITCH BYTES 
1030 004744 010037 001426 MOV RO, MYTEMP 

1032 i MOV MYTEMP,aSTREG ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1033 004760 O1e702 oco010 MOV #10,Re ; TYPEOUT COUNTER 
1034 004764 38: 

1B3e 
1037 % MOV QSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
1038 004774 005237 001426 INC My TEMP 

1040 - MOV MYTEMP,aSTREG ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1041 005010 40s: 

1043 .% MOV QSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
1044 oOSO20 105737 001426 TSTB MYTEMP 
1045 oos02e4 100371 BPL 308 

{Bus i MOV DADBUFF ,MYTEMP ;/READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
1048 005036 013700 o01426 MOV MY TEMP, RO :/PUT CONVERTED VALUE IN RO. 
1 poEoae p 2777 O20000 174070 BIT #BIT13, SHR 21S BIT 13 SET? 
i0s S 1403 Q 4 :NOT SET, TYPE OUT LIST 
1051 QOSOS2 010077 174064 MOV RQ, SDISPLAY -PUT VALUE IN DISPLAY FOR DISPLAY CONTRO 
1052 005056 000714 BR 1 ;REPEAT CONVERSION 
1053. OOSOBO 10440: 012322 4: TYPE SPACE 
1054 005064 010046 MOV RO, -(SP) ;;SAVE RO FOR TYPEOQUT 
1055 ::PRINT OCTAL CONVERTED VALUE 
1056 OOSO66 104403 TYPOS :;GO TYPE--OCTAL ASCII 
1057 005070 004 BYTE 4 >: TYPE 4 DIGIT(S) 
1058 005071 001 ‘BYTE 1 :: TYPE LEADING ZEROS 
1059 005072 012701 010000 MOV #10000,R1 
1060 005076 005301 S$: DEC Ri 
1061 005100 001376 BNE S$ 
Nee 005102 005302 DEC R2 ;DECREMENT THE COUNTER 
1U63 005104 001327 BNE 3$ ‘NO CARRIAGE RETURN 
1064 O0S106 104461 001171 TYPE , $CRLF :CARRIAGE RETURN 
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1065 O00511e 000676 BR 1$ ;REPEAT CONVERSION 
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1066 .SBTTL LOGIC TEST SECTION 
1067 O0S114 Q12737 005114 001364 BEGL: MOV mBEGL TADOR ; TEST ADDRESS 
1068 OOSiee 005037 001430 CLR EDIN 
1069 O0Sie& 004737 OO0esSe JSR PC, TESTAD ;NO OF ADDITIONAL AD'S 
1070 OO0Si3e 004737 O0e710 1$: JSR PC; BEGINL ;LOGIC_TESTS 
1071 Q0S136 004737 O0S3e2e JSR PC} BUMPAD ;MORE TO TESt? 
1072 905142 000773 BR 18’ : TEST NEXT A/D 
1073 005144 012737 OQOO0S13e Ole016 MOV #1$,AGTST :AODRESS FOR EOP 
ioe 0051S2@ 000137 012020 JMP SEOP ; TYPE END OF PASS 

1076 .SBTTL AUTO TEST 
1077 005156 01°737 00S1S6 001364 BEGINA: MOV sBEGINA, TADOR ; TEST AOORESS 
1078 005164 005037 001430 CLR EDINT 
1079 00$170 0Q0S037 O01e0e CLR SPASS ;CLEAR PASS COUNTER 
1080 005174 004737 O02SSe JSR PC, TESTAD ;NO. OF AD’S TO BE TESTED 
1081 005200 004737 002710 1$: JSR PC’ BEGINL ;LOGIC TESTS 
108e O0S204 104401 012775 TYPE MEND : TYPE END OF LOGIC TES? 
1083 005210 013746 001316 MOV aTREG, - (SP) ;SAVE STREG FOR TYPEOUT 
1084 005214 104403 TYPOS : TYPE OCTAL_ NUMBER 
1085S Q0S216 O06 -BYTE 6 ; TYPE 6 DIGITS 
1086 005217 001 .BYTE 1 : Tyee LEADING ZEROS 
1087 O0S2e0 104401 001171 TYPE SCRLF TYPE A CR,LF 
1088 O0See4% Q004737 003436 JSR PC, WRAP 
1089 Q00Se30 004737 O00S32ee JSR PC} BUMPAD ;TEST NEXT AD 
1090 O00Se34 000761 BR 1$' : TEST NEXT AD 
1091 O00S236 012737 QOS200 012016 MOV 81S, AGTST ;ADDRESS FOR EOP 
a 00Se44 000137 012020 JMP SEOP : TYPE END OF PASS 

1094 SBTTL WRAPAROUND _TEST 
109S O0S250 012737 005250 001364 BEGINW: MOV BBEGINN, TADDR ; TEST ADORESS 
1036 005256 00S037 001430 CLR EOIN 
1097 QOSe6e O0S037 001202 CLR SPASS ;CLEAR PASS COUNT 
1098 O0S266 Q04737 O0eSSe JSR PC, TESTAD :NO. OF AD’S TO BE TESTED 
1099 O0Se72 004737 003436 1$: JSR FC WRAP ;WRAPAROUND TEStS 
1100 00S276 Q0S037 001430 CLR EDINT 
1101 005302 004737 005322 JSR PC , BUMPAD ;MORE A’D’S TO BE TESTED”? 
1102 005306 000771 BR 1$ :YES-GO TESt NEXT ADI IK 
1103  Q005310 012737 OOS27e 012016 MOV #1, AGTST 
1104 005316 000137 Ole0e0 JMP SEOP ; INCREMENTS $PRSS
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L105 ,SBTTh DETERMINE IF MORE ADLIK'S 9 BE TESTED 
1106 O0S322 005737 001354 BuUMPAD: TST NBEX ; ADDITIONAL AD'S? 
1107 00S3e6 O01421 BEQ FIXAOR :NO-INITIALIZE ADDRESSES 
1108 698330 063737 001326 001316 ADD VAOR, STREG :SET UP NEW ST. REG. 
1109 06083 063737 O0132e6 001320 ADD VAOR; ADBUFF “SET UP NEW BUFFER ADDRESS 
1110 0053494 063737 001330 O014S6 ADD VVCT; VECTOR :SET UP NEW VECTOR 
1111 0053S2 063737 001330 001324 ADD VVCT VECTRI 
1lle 005360 005077 173740 CLR avectri 
1113 005364 005337 001354 DEC NBEXT :ONE LESS ADLIK 
1114 005370 o00441 BR BYPASS 
1115 005372 062716 o00002 FIXADR: ADD #2, (SP) 
1116 005376 013737 O01250 001316 FIXONE: MOV SBASE , STREG :RELOAD INITIAL ADDRESSES 
1117 OOSYO4 013737 O01250 001320 MOV SBASE . AOBUFF 
1118 O0S4¥1l2 062737 CO0002e 001320 ADD 82, ADBUFF 
1119 005420 013737 OO12e44 001456 MOV SVECT1. VECTOR 
1120 OOS4¥26 042737 170000 001456 BIC #170000, VECTOR 
1121 OOS434 113737 O01e4S 001322 MOVB $VECT1+!, BASEBR 
li2e ooS44e 105037 001323 CLRB BASEBR+1 -CLEAR HIGH BYTE 
1123 005446 013737 O014S6 001324 MO/ VECTOR VECTRI1 
1124 O0054S4 062737 OO000e 001324 ADD so, VECTRI 
1125 005462 005077 173636 CLR avectRi 
1126 005466 013737 001356 001354 MOV NMBEXT. NBEXT :RESET COUNTER 

1138 474 012700 16 bipaes AGO HALT TRAP CATCH: j FILL .+2 : 8 ’ ; . 
1138 88 S00 815580 eleleeste MOV g214'R1 :LOAD HALT 
1130 O0SSO04 020137 001334 1S: CMP R1,KBVECT 
1131 005510 901410 BEQ 2$ 
1132 o0SSi2 9109¢1 MOV RO, (R1)+ 
1133 005514 S0e1 CLR (RL )+ 
1134 005516 010100 MOV R1.RO 
1135 005520 005720 TST (RO)+ 
1136 SSee Oe00e7 001002 CMP RO, #1002 
1137 005526 001366 BNE 1$ 
$138 005530 000207 RTS PC :TEST NEXT AVG 
1139 005532 O22621 2s: CMP (RO)+, (R1)4 
1140 005534 022021 CMP (RO)+) (R1)+ 
1141 005536 000762 BR 1s 
1142 
1143 
1144 .SBTTL NOISE TESt, 1 EDGE 
114S OOSSHO 012737 OOSSHO 001364 BEGINN: MOV SBEGINN, TADDR : TEST ADDRESS IN TADOR 
1146 O0SS46 104401 Oleleb TYPE ,NOIMSG :ASk FOR CHANNEL 
1147 O005SS2 104401 013632 TYPE ASKCH 
1148 005556 617737 173356 001350 1S: MOV aSWR. CHI :LOAD CHANNEL 
1149 005564 042737 177700 001350 BIC #177700, CHI 
1150 005572 012737 O00200 001346 MOV #200, TEMP ;LOAD DAC VALUE 
1151 005600 004537 010400 JSR RS ,NOITST :GO TO NOISE SUBROUTINE 
1152 005604 001350 cH1 
1153 005606 000763 BR 1$
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1154 .SBTTL INTERCHANNEL SETTLING TEST, 1 EDGE 
115S 00S610 012737 OGS610 001364 BEGINS: MOV SBEGINS, TADDR :TEST ADDRESS IN TADOR 
1156 005616 104401 012146 TYPE , SETMSG :ASK FOR CHANNELS 
1157 O0S&22 104497 ROOCT 
1158 005624 012637 001350 MOV (SP)+.CH1 
1159 o0S6 104401 012433 TYPE , Tomsé 
1160 005634 104407 ROOCT (Sp )+.CH 

ites eettaei Ri S53s etotepcire 001346 BK3: MOV 6250 rEHS ;LOAD DAC 
1163 005650 013737 0013S2 001362 MOV CHe, CHANL 
1164 Bb>e o047 7 Q06226 JSR Pc, GETEDG ;GET EDGE VALUES 
1165 6 sO g CLR Re 
1166 005664 004737 006060 JSR PC,SETIA -SCALING = .02 LSB 
1167 005670 004737 O06060 JSR PC'SETIA :MAKE IT .O1 LSB 
1168 005674 100001 BPL POSRe 
1169 005676 d0S4O02 NEG Re 
1i70 005700 010204 POSR2: MOV Re,RY 
1171 005702 012737 OO00001 o064s0 MOV 81, EOGFLG 
1178 80 710 pou? 37 005716 JSR PC’ TYPSET 
117 714 a752 BR BK3 
1174 005716 004737 011504 TYPSET: JSR PC DFCtYP 
1175 005722 104401 012327 TYPE LSB 
1178 005726 013746 001352 MOV tHe, -(SP) ; : SAVE cHe FOR TYPEGUT 

c 7? 
1178 005732 104403 TYPOS °:G0 TYPE--OCTAL ASCII 
1179 905734 ooe .BYTE 2 :: TYPE 2 DIGIT(S) 
1180 005735 990 ‘BYTE O ::SUPPRESS LEADING ZEROS 
1181 005736 104401 013724 TYPE MAT -tYPE ASCIZ STRING 
1182 005742 004737 O06406 JSR Pc. TYPEDG 
1183 005746 104401 012342 TYPE SETCH 
1184 005752 013746 001350 MOV CHI, -(SP) ; ; SAVE CHI FOR TYPEOUT 

11 7 1044 TYPOS ::GO TYPE--OCTAL ASCII 
1188 BR25eR doz .BYTE 2 :: TYPE 2 DIGIT(S) 
1188 005761 000 “BYTE O :: SUPPRESS LEADING ZEROS 
1189 005762 104401 012364 TYPE ATMSG 
1190 005766 013737 O013S0 cOB0e4 MOV H1,1§ 
1191 005774 163737 001332 O060ce4 SUB BASECH, 1S 
1192 006002 012737 O00200 O01426 MOV 8200, MYTEMP 

1194 i MOV MYTEMP, JADBUFF ;” PUT DATA FROM MYTEMP TO DEVICE REG ADBUFF 
1195S 006020 004S37 011072 JSR RS, CONYRT 
1196 O060e4% oo0000 1S: a) 
1197 006026 013746 OO01346 MOV TEMP, -(SP) ;;SAVE TEMP FOR TYPEOUT 
1198 3; TYPE VALUE 
1199 006032 104403 TYPOS ;;GO TYPE--OCTAL ASCII 
1200 006034 004 .BYTE 4Y >; TYPE 4 DIGIT(S) 
1201 O06035 O01 "BYTE 1 :: TYPE LEADING ZEROS 
1e02 006036 020437 011746 CMP RY VSET 
1203 006042 003003 BGT ERR 
1204 OO6044 104401 oO12474 TYPE OKMSG 
1205 O06050 000207 RTS Yo
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1206 OO060S2 104401 012505 ERR: TYPE ERMSG 
1207 OO60SE 0700207 RTS PC 
1208 
1209 
1210 
lell SUBROUTINE FOR SETTLING TESTS: ; 
1212 908060 013737 001352 001360 4éTi MOV CH2, OUMmY :LOAD DUMMY 
1213  OO6066 004537 O064Se JSR RS, SARSUB :D0 SAR ROUTINE AT SOx 
1214 006072 O00062 SO. 
1e1S 006074 063702 001404 ADD DAC,Re ;ADD RESULT TO R2 
1216 006100 013737 001350 001360 MOV CHI’ DUMMY ;CHANGE DUMMY VALUE 
1217 006106 004537 O064Se JSR RS, SARSUB :00 SAR ROUTINE A* SOx 
1218 OO06lle OGoaddbe So. 
1219 QOO6114 163702 001404 SUB DAC, Re :SUBTRACT RESULT FROM R2 
Lego 006120 000207 RTS PC : RE TURN 

c 

1222 006122 012537 001350 SET8: MOV (RS)+,CH1 :GET FIRST CHANNEL 
le23 006126 012537 001352 MOV (RS)+'CHe ?GET SECOND CHANNEL 
1224 006132 063737 001332 001350 ADD BASECH, CH1 
1225 006140 063737 001332 001352 ADD BASECH’ CHe 
1226 006146 004737 006226 JSR PC, GETEDG -GET EDGE VALUES 
le27 O0061S2 oo0so0e CLR 
1228 096154 912703 000010 MOV #10,R3 :SET UP COUNTER 
1229 006160 004737 006060 SETAA: JSR pc. SETIA ;GET SETTLE VALUES 
1230 006164 005237 001410 INC EDGE 
1231 006170 005303 DEC R3 
1232 006172 001372 BNE SETAA ;REPEAT 8 TIMES 
1233 006174 162737 000010 001410 SUB #10, EDGE 
1234 O06202 005702 TST Re 
1235 006204 190001 BPL RePOS 
1236 006206 o0S5402 NEG Re 
1237 006210 010204 R2PO0S: MOV R2,RY 
1e38 O06212 012737 oo0010 o064sS0 MOV #8: EOGFLG 
i239 006220 004737 005716 JSR PC. tYPSET : TYPE OUT RESULTS 
1e40 0062204 Qoge2eds RTS RS’ RETURN 
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1241 ; SUBROUT INE ro GET EDGE VALUE 
1242 :CALL=JSR ETEOG 
1243 > CONVERSIONS PSA A/D CHANNEL ’CHANL’ 
1244 ARESULT IN EDGE, USES RO 
124s 006226 &ETED 

1247 + MOV TEMF , JADBUFF 3/7 PUT DATE FROM TEMP TO DEVICE REG ADBUFF 
1048 006236 113700 001362 MOVB CHANL , RO T CHANNEL 
1249 006242 000300 SWAB RO ;SET UP 4° 6 STATUS REG. 
1280 006244 010037 001426 MOV RO, MY TEMP 

1252 % MOV MYTEMP JSTREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1253 006260 012700 000100 MOV #100,R0 :DAC SETTLING DELAY 
1254 006264 005300 1%: DEC RO 
1255 006266 001376 BNE 1S 
1256 006270 905037 001410 CLR EDGE 
1257 006274 O12700 o00010 MOV #10,R0 
1258 006300 CONV: 

i353 
1261 i MOV QSTREG,MYTEMP  ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
Lebe 006310 005237 001426 INC MY TEMP 

1264 MOV MYTEMP,@STREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1265 006324 408: 

1267 . MOV OSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
1268 0085334 105737 oO01426 TSTB MYTEMP 
1269 006340 100371 BPL 308 

Br 
1e72 .# MOV DAOBUFF .MYTEMP ;/READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
1273 006352 063737 001426 001410 ADD MYTEMP, EDGE 
1274 006360 005300 DEC RO 
127S 006362 001346 BNE CONV 
1276 006364 006237 o01410 ASR EDGE 
1277 006370 006237 OO!4I10 ASR EOGE 
1278 006374 006237 001410 ASR EDGE 
1279 006400 005537 O01410 ADC EOGE 
1280 006404 000207 RTS PC 

1282 SUBROUTINE TO TYPE EDGE VALUES; ; 
1083 006406 013703 001410 +{PEDG: MOV EDGE ,R3 
1284 O064i2 010346 MOV R3, -tSP) ;;SAVE R3 FOR TYPEOUT 
1285 :: TYPE OCTAL VALUE OF EDGE 
1286 006414 104403 TYPOS >;GO TYPE--OCTAL ASCII 
1287 OO6416 004 .BYTE Y :: TYPE ¥ O orertes) 
1288 OO6417 001 ‘BYTE 1 >: TYPE LEADING ZEROS 
1289 006420 023727 oO064SO oOD00001 CMP EDGFLG, #1 
1290 006426 001407 BEQ RET 
1291 006430 062703 o00007 AGO #7 R23 
1292 006434 104401 013674 TYPE cl : TYPE ASCIZ STRING 
1293 006440 010346 MOV R3,-(SP) -SAVE R3 FOR TYPE DUT 
1294 'ITVPE EDGE VALUE 
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1295 O0644e 104403 TYPOS 3:GO_ TYPE--OCTAL ASCII 
1296 OO6444 oo4 -BYTE 4 ::TYPE 4 DIGIT(S) 
1297 QO644S 001 BYTE 1 3; TYPE LEADING ZEROS 
1298 O06446 000207 RT PC RET: S 
1299 006450 000000 EDGFLG: O 
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1300 : SUBROUTINE TO DO SUCCESSIVE APPROXIMATION ROUTINE 
1301 ‘CALL=JSR RS,SARSUB 
1302 - XXX: XXX=PERCENT 

1303 4 ? 14 aRESULT RE TURNE Be Be ReNTS RO,R1,R4 GET PERCENT ° \ ‘ 
1 3R¢ atet S413 BAER35 Bat ass pel PEROT 

1399 OOLUeE 906335 ate 006746 nOY BAGG CNNO NO OF SAMPLES FOR SHORT PASS 
1384 Reuss BASs ? 8 vital eels BIT aBiTil, ISWR ?USER WANT SHORT PASS? 
1309 o06S502 901010 BNE SARI 
1310 006504 000407 BR SAR1 ;ALWAYS USE SHORT SAMPLE COUNT. 
1311 006506 012737 003100 o06746 MOV #1600. ,CNNO 
1312 OO6SJ4 9063 7 001422 ASL PERCNT RE CALE PERCENT FOR 1600. 
1313 006520 6337 OOl42e ASL PERCNT ‘POINTS PER BURST 
1314 006524 6i2e737 O00200 001412 SARI: MOV #200, BITPNT -INITIALIZE BIT POINTER AT MSB 
131S 006532 005037 001404 CLR pac ‘INITIALIZE DAC VALUE 
1316 006536 004537 020740 JSR RS .S$PUTS 
1317 6006542 001316 .WORD STREG 
1318 666544 o00S000 TRY CLR RO 
1313 006546 063737 001412 001404 ADD BITPNT,DAC ;TRY BIT 

1334 # MOV DAC , JADBUFF ;/ PUT DATA FROM DAC TO DEVICE REG ADBUFF 
13 006S64 012737 OO0100 001406 MOV #100, DELAY 
1323 006S72 005337 001406 1S DEC DELAY ;STALL TIME 
1304 006576 001375 BNE 1$ 
1325 006600 013701 006746 MOV CNNO,R1 -SET UP FOR 1600. OR 400. CONVERSIONS 
1326 006604 113737 001362 001435 MOVB CHANL . STEMP2+1 
1327 O06612 052737 OO000! 001434 BIS $1, STEMPe 
13e¢8 006620 113737 001360 001433 MCVB DUMMY , STEMP1+1 
1329 006626 052737 OO0001 001432 BIS #1,STEMPI 
1330 006634 NXTCVT: 
1331 006634 013777 001432 172604 ST&Mp: MOV STEMP1. JKMADY 
1332 OO06642 112777 OO0006 172572 MOVB #6, aKMADe 
1333 006650 122777 000377 172564 10S: CMPB #377, JKMAD2 
1334 006656 001374 BNE 10$ 
1335 006660 013777 001434 172560 MOV STEMP2, SKMADY 
1336 006666 112777 OO00006 172546 MOVB 86, aKMAD2 
1337 006674 122777 000377 172540 20S: CMPB 8377, JKMAD2 
1338 006702 001374 BNE 208 
1339 006704 027737 172536 001410 CMP @KMADY , EDGE 
1340 006712 Od2001 BGE 2s 
1341 006714 005200 INC RO COUNT RESULTS .LT. EOGE 
1342 006716 005301 2$: DEC R1 
1343 006720 00134S BNE NXTCVT 
1344 006722 020037 001422 CMP RO, PERCNT 
134S 006726 003003 BGT SHIFT 
1346 006730 163737 001412 oOO01404 SUB BITPNT, DAC TAKE THE BIT OUT 
1347 006736 006237 OO0141e2 SHIFT: ASR BITPNT 
1348 006742 001300 BNE TRY 
1348 006744 o0020S RTS RS 

1351 006746 ooQ000c CNNO: .WORD OQ 
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1S-DEC-77 08:40 PAGE 38 

1 EDGE 

- -OIFFERENTIAL LINEARITY SUBROUTINE;; 
OLFLIN: TYPE MSG20 

CLR N ER, RO 
Ney sHEEER A ;4096 WORDS FOR HISTOGRAM 

CLEARI: CLR (PO)+ ;CLEAR BUFFER AREA 
} 

FE CLEARI 
MOV eOIST,RO :DISTRIBUTION BUFFER POINTER 
mov 8 00. ;R1 -200. WORDS FOR DISTRIBUTION 

CLR OUT 
CLR WIDE 
CLR NARROW 
CLR FIRS 
CLR SKIPST 

CLEAR2: CLR (RO)+ -CLEAR DISTRIBUTION BUFFER AREA 

BNE CLEAR2 
CHANNL: MOV #11,R0 ;CHANNEL 11 

ADO BASECH, RO 
SWAB RO :LOAD MUX BITS 
JSR RS, SPUTS 
.WORD STREG 
MOV RO, MYTEMP 

i MOV MYTEMP, OSTREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
MOV RO, STEAP1 
BIS #1 STEMPI 
MOV #800. .RO sNOMINAL STATE WIDTH - 1 LSB 
MOV SRE TURN, JVECTOR 

AGAIN: MOV #4094. RI 
NEXT: JSR PC RANDY ;°ET RANDOM NUMBER 

MOV RNA, Re 
BIC #172760, R2 ;MASK IT TO 4 BITS ONLY 
BEG CONVR 

DELAY3: DEC Re » STALL 
BNE DELAY3 : TIME 

CONVR: 
STBFY: MOV STEMP1. OKMADY 

MOVB 86, IKMAD2 
31S: CMPB #377, aKMAD2 

BNE 318 
MOV JKMADY , R2 
BEQ DELAY ; IGNORE IF =0 
CMP Ro, 87777 !IGHORE IF =7777 
BEQ oELAY2 
ASL Re 
INC BUFFER(R2) ;MAKE HISTOGRAM 
BPL OKAY 
Mov 8077777, BUFFER(RE) ;PREVENT OVERFLOW 

DELAYL: CMP Re, 87777 sEQUALIZE LOOP TIME 
BEQ DELAY2 :WITH DUMMY INSTR. 

SEQ O00Se 
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001346 

001346 

007776 
022356 

000310 

001424 

021534 

oo0006e 

001340 

001344 

000¢e26 

00133 
001342 

001342 
012277 

0ee3S6 

014572 

NOY 
15-DEC-77 08:40 PAGE 39 

DELAYe: 

OKAY: 

NGTOK: 

AROUND: 

READ: 

INRNGE : 

LAST: 

ENGE 

Rl 
TEMP(R3) 
NOTOK 

1 
NEXT 
APOUND 
TEMF 
OKAY 

0 R 
AGAIN 
#4094. RO 
SBUFFER+2,R1 
(R1)+, Re 

R1,R3 
eBUr FER+2,R3 

3 
R3,-(SP) 

4 

DASH 
PC OECTYP 
LSBMSG 

RG 
READ 
#177, 0ECPNT 
SKIPST,R2 
PC, DECtYP 

;GET STATE WIOTH 
;1 LSB = 800. 

;1 LSB = 100. 
‘OUT OF RANGE? 
:YES - INCREMENT COUNTER 

;MAKE STATE WIOTH DISTRIBUTION 

;I1S IT 172 LSB? 

;1S IT A SKIPPED STATE? 

;I1S IT 1.S LS? 

;;SAVE R3 FOR TYPEOUT 
LI TYPE STATE 
;;GO_ TYPE--OCTAL ASCII 
IITYPE 4 DIGIT(S) 
!ITYPE LEADING ZEROS 

;GET NO. OF SKIPPED STATES 
; TYPE IT 

SEQ 0053 
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1463 
1461 
1462 
1463 
1464 
1465S 
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007474 
007476 
00750e 
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1044O1 
005737 
001403 
104401 
000402 
104401 

MACY11 27(6S54) 

O1eSee 
001344 

012505 

012474 

BOS 
1S-DEC-77 08:40 PAGE 40 

INTERCHANNEL SETTLING TEST, 1 EDGE 

1$: 

TYPE SKPMSG ; TYPE MESSAGE 
T5T SKIPST 
BEQ 1$ 
TYPE ERMSG ; TYPE “ERROR” 
BR NAR 
TYPE , CKMSG ; TYPE #OKs 

SEQ 00S4 
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NAR: 

el$: 
SWOIST: 

NXTY1: 

EDGE 

NARROW , Re 

raapna”” 
WIDE 
OUT, Re 
PC beciyP 

OUTMSG 

OKMSG 
NARROW, Re 
WIDE Re 
OUT, Re 
Re, RO 
PC, DECtYP 

COS 

#S6, DECPNT 
HAF MSG 

RO. #41. 
21 

PC. OELCLR 
, MSGI 
BUFF 1 
kOIST,RO 
#08. Rt 
(RO)+' Re 
PC, LOADY 
Re 
PC, LOADY 
R1 
NXTY1 
Ce 

PC, OELCLR 

;GET NO. OF NARROW STATES 
A TYPE IT 

; TYPE mMESSAG 

-TYPE NO. OF WIDE STATES 
: TYPE MESSAGE 

-TYPE NO. OF STATES OUTSIDE 2 LSB 
- TYPE MESSAGE 

; TYPE “ERROR” 

: TYPE “OK” 

; TYPE NO. OF STATES OUTSIDE LIMITS 

;COMPARE IT TO NOMINAL 

; TYPE “ERROR” 

; TYPE oe OK’* 

;VTSS? 

;WAIT AWHILE, THEN CLEAR VTSS 

; TYPE SBUFFI-PRINT GRID 
"POINTER TO STATE WIDTH DISTRIBUTION 
:GO 200. TIMES UP TO 2 LSB 

; TYPE ASCIZ STRING 

SEQ O00SS 
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1509 : CHANGE HISTOGRAM ERROR TO RELATIVE ACCURACY ERROR 

bait 007736 o0S001 RELACC: CLR R1 ;RUNNING ERROR = 0 
1$i2 007740 00S003 CLR R3 ;MAXIMUM ERROR = 0 
1913 Boz 7He 0440} 1354S TYPE MSGe 
1514 00774 127 22356 MOV BBUFFER+2,R0 
151S 0077Se 011002 NXTSTA: MOV (RO, ,R2 ;STATE WIDTH = Re 
1516 07754 62702 001440 SUB #800. ,R2e :STATE WIOTH ERROR IN R2 
151? 0077 Ce0i ADO Re, Ri ?UPDATE RUNNING ERROR 
1518 00776e 010120 MOV Ri, (RO)+ :SAVE IN BUFFER 
1519 7764 OjJ0104 MOV R1>RY i Ve IN RY A Ls0 
1520 7766 100001 BPL PLUS 3 T POSITIVE? 

Ieee Goerse genus rus: Se Rie Seca" RebrRay EREVICEs nox. canon 
128s 885555 tote ets BLE NOTNEW CHECK NeW NAXIM 
1524 007776 010403 MOV Ra RS + PDATE RAXIMGA CN R3 
1S2S 010000 010005 MOV RS 
1526 910002 4270s 022356 SUB RBUFFER#2, RS 
1527 O1 6205 ASR RS :RS=EDGE VALUE AT MAX. RELACC 
1528 010010 de0de? o4e35e NOTNEW: CMP RO HBUFFER+8190. DONE? 
15°9 010014 001356 BNE NXTST no - REPEAT 
1530 010016 006203 ASR R3  RESCALE FROM 1 LSB = 800. SCALING 
1531 010020 006203 ASR R3 :TO 1 LSB = 100. SCALING 
1532 010022 006203 ASR R3 
1533 010024 005503 ADC R3 
1534 0100e¢6 010302 MOV R3,Re 
1535 010030 004737 011504 JSR PC’ DECTYP 
1536 010034 104401 013572 TYPE LINEA 
1537 010040 O10S46 MOV AS, -(SP) : SAVE RS FOR TYPEOUT 
1538 : i TYPE VALUE 
1539 010042 104403 TYPOS GO TyPe--OCTAL ASCII 
1S4O 010044 O04 .BYTE 4 :: TYPE 4 DIGIT(S) 
154 919 4S O91 ‘BYTE 1 i TYPE LEADING Ze ZEROS 
154 10046 104401 012431 TYPE SLASH 
1543 9190 2 o00S205 INC RS 
1544 610054 010846 MOV RS, -(SP) -SAVE RS FOR TYPEOUT 
1S4S tL TYPE VALUE 
1546 1005 1O44Q3 TYPOS ::G0 TYPeE--OCTAL ASCII 
154? 01006 004 .BYTE 4 :: TYPE 4 DIGIT(S) 
1548 010061 001 ‘BYTE 1 -: TYPE LEADING ZEROS 
1549 010062 020337 011750 CMP R3, VLIN 
1550 O10066 003403 BLE 41$ 
1551 010070 10440] oO12S50S TYPE ERMSG 
1552 010074 oO0040 8R 4e 
1553 010076 104401 012474 41: TYPE OKMSG 
1554 010102 005737 001400 42$: TST FLAG /VTSS? 
1555 010106 001503 BEQ LOe2 
1556 010110 012700 o22354 MOV #BUFFER,RO 
1SE7 O10114 O1e701 010000 MOW #4096. ,R1 
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1558 010120 011002 GETDAT: MOV (RO) ,R2 ;GET RELATIVE ACCURACY ERROR SCALED ILSB = 80C. 
1559 O10le2 006202 ASR Re :RESCALE IT TO 1 LSB = 100. 
1560 010124 6202 ASR Re 
1561 010126 O06202 ASR Re 
1562 010130 o0SS02e ADC Re 
1563 010132 O62702 000166 ADD 8118. .R2 ;AND MOVE IT TO MID-SCREEN 
1564 010136 010220 MOV Re, .RO)+ :PUT IT BACK INTO BUFFER 
156S 010140 0G0S301 DEC RI 
1566 010142 001366 BNE GETDAT 
1567 010144 012700 022354 MOV sBUFFER,RO 
1568 O101SO O12704 022354 MOV SBUFFER'RY 
1269 Ol1O1E4 O1270S 622366 MOV SBUFFERS2, RS 
1570 010160 012701 001000 MOV sSi2..R1 
1571 010164 Ol2e702 oO00007 NXTB: MOV 87. R2 
1572 010170 012003 MOV (RO}+.R3 
1573 010172 010337 001414 MOV R3, MIN ; MINIMUM 
1574 010176 010337 O01420 MOV R3; MAX > MAXIMUM 
1575 010202 012003 NXTCMP: MOV (RO)+,R3 
1S76 010204 020337 001414 CMP R3, MIAN 
1$77 010210 OoGe00e BGE MAXTST 
1578 QOl10ele 010337 001414 MOV R3,MIN ;NEW MINIMUM 
1579 010216 620337 O01420 MAXTST: CMP R3; MAX 
1580 010222 00340e BLE TSsta 
1581 010224 610337 001420 MOV R3, MAX ;NEW MAXIMUM 
1582 010230 005302 TSTB8: DEC Re 
1583 010232 001363 BNE NXTCMP 
1584 010234 013724 001414 MOV MIN, (RY) + 
1585 010240 013725 001420 MOV MAX! (RS) + 
1586 O10244 O2242e5 CMP (R454, (RS) + : BUMP EACH ONCE MORE 
1587 010046 005301 DEC R1 
1588 010250 00134S BNE NXT8 
1589 010252 104401 013060 TYPE ,MSG18 
1$90 0102056 104401 014001 TYPE BUFF 2 ; TYPE BUFF2 
1591 010062 012700 022354 MOV ‘BUFFER, RO 
1592 010266 004737 0190320 JSR PC, LOAD 
193 010272 104401 013701 TYPE C ;TYPE ASCIZ STRING 
1594 010276 012700 O2e3S6 MOV BBUFFER+2, RO 
1595 010302 004737 010320 JSR PC, LOAD 
1596 010306 104401 013676 TYPE ¢ : TYPE ASCIZ STRING 
1597 010312 004737 010342 JSR PC, DELCLR 
1598 010316 0d00207 LOe: RTS PC 
1599 010320 012701 o01000 LOAD: MOV #512. ,R1 
1600 010324 O1e00e LOADO: MOV (RO)+'RO 
1601 010326 005720 TST (RO}+ 
1602 010330 004737 011402 JSR PC, LOADY 
1603 010334 0O0S301 DEC R1 
1604 010336 001372 BNE LOADO 
160S 010340 o00207 RTS PC 
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1606 010342 005000 DELCLR: CLR RO 
1607 010344 012701 oo00z20 MOV #20,R1 sDELAY BEFORE CLEANING SCREEN 
608 010350 005300 1S: DEC RO 
609 010352 001376 BNE 1$ 
610 010354 005301 DEC R1 
611 010356 001374 BNE 1$ 
6le 010360 032777 O10000 170SSe BIT #81712, dSWR ;TEST FOR HALT FOR DISPLAY 
613 010366 001401 BEQ 2s :;DON’T HALT FOR DISPLAY 
614 010370 o00000 HALT 
61S 010372 104401 014021 2s: TYPE VTINIT 
616 010376 0002¢07 RTS Pc 
17 --NOISE SUBROUTINE: ; 
18 010400 013537 001362 AOITST: MOV a(RS)+, CHANL *LORAD CHANNEL 
19° 010404 013737 001362 001360 MOV CHANL , OUMMY 'LOAD DUMmY CHANNEL 

010412 004737 006226 JSR PC, GETEDG -GET EDGE VALUE 
010416 9004737 010S7e JSR PC; NOIA :GET RMS AND PEAK VALUES 
010422 012737 OOO0001 o064s50 MOV #1, EDGFLG 
010430 004737 010436 JSR PC’ TYPRP ; TYPE RMS AND PEAK VALUES 
010434 900205 RTS RS 

~;TYPE RMS QND PEAK VALUES; ; 
P: TYPE NOT 
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010436 104401 012371 tYPR 0 
010442 005737 001374 TST RMS 
010446 100002 BPL POSRMS 
0104S0 005037 001374 CLR RMS ;RMS<O,SET RMS=0 
O104S4 005737 001376 POSRMS: TST PEAK 
010460 100002 BPL POSPEA 
010462 005037 001376 CLR PEAK ;PEAK<O,SET PEAK=0 
010466 013702 001374 POSPEA: MOV RMS, Re 
010472 004737 611504 Js Pc, DECTYP 
010476 104401 012744 TYPE MESR 
010S02 013702 001376 MOV PEAK. Re 
010506 004737 011504 JSR PC DECTYP 
010Si2 104401 012757 TYPE MESP 
010516 004737 OO64Os JSR Pc, TYPEDG 
O10See 104401 O1e401 TYPE CHAN 

646 010526 013746 O0136e2 MOV CHANL , - (SP) ::SAVE CHANL FOR TYPEOUT 
647 3; TYPE CHANL 
648 010532 104403 TYPOS ::GO TYPE--OCTAL ASCII 
649 010534 aoe .BYTE 2 :: TYPE 2 DIGIT(S) 
6SO 010535 000 "BYTE OG :: SUPPRESS LEADING ZEROS 
651 010536 023737 001374 011742 CMP RMS, VNR !WITHIN LIMITS? 
652 010544 003007 BGT ER 
653 010546 023737 001376 011744 CMP PEAK, VNP ;WITHIN LIMITS? 
654 O105S4 003003 BGT ER 
655 010556 104401 012474 TYPE OKMSG 
656 010562 000207 RTS Pc 
657 010564 104401 oO12e50S ER: TYPE ERMSG 
éSe 010570 oO00207 RTS pc 
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1659 - SUBROUTINES FOR NOISE TEST:: 
1660 010572 005037 001374 ASTA: CLR RMS :CLEAR RMS VLAUE 
1661 010576 005037 001376 CUR PEAK :CLEAR PEAK VALUE 
1662 010602 004537 O064Se NOIl: JSR RS, SARSUB :60 SAR ROUTINE AT 1&. 

1pe3 Strats pgs 01404 001374 ABO DEC. RMS ADD RESULT TO RMS 
1665 019648 83537 O64S2 ISR RS, SARSUB ; 700 SAR ROUTINE AT 84% 
l 1 G124 a4. 
1667 010624 163737 001404 001374 SUB DAC, RMS “SUBTRACT RESULT FROM RMS 
1668 010632 004537 0064Se JSR RS, SARSUB :00 SAR ROUTINE AT 1% 

ieq treet GOo5G! 1404 001376 ADD DAC, PEAK ADD RESULT TO PEAK d ; 5 
1671 Bi Bese Qb3735 eerste JSR RS, SARSUB :00 SAR ROUTINE AT 99% 
1672 0106S2 000143 99. 
1673 O10654 163737 OO1404 001376 SUB DAC , PEAK : SUBTRACT RESULT FROM PEAK 
1674 010662 900207 RTS PC : RETURN 

1676 010664 012537 001362 NOI8: MOV (RS)+, CHANL ;GET CHANNEL VALUE 
1677 010670 063737 001332 001362 ADD BASECH. CHANL 
1678 010676 013737 O00136e 001360 MOV CHANL , DUMMY ;LOAD DUMMY CHANNEL 
1679 010704 004737 O06226 JSR Pc, GETEOG ‘GET EDGE VALUES 
1680 010710 005037 001374 CLR RMS ;CLEAR RMS VALUE 
1681 919714 B08037 90137 CLR PEAK ‘CLEAR PEAK VALUE 
1682 010720 6123737 010 011006 MOV #i0, 10S :SET UP COUNTE 
1683 010726 004737 010602 1S: ISR Pc AOT1 :GET NOISE VALUES 
1684 010732 005237 001410 INC EDGE 
1685 010736 005337 011006 OEC 10$ 
1686 010742 001371 BNE 1$ -REPEAT 8 TIMES 

toga Ol Oee spe 035 sbteras 001410 Boe ang EOae SCALE IT TO 1 LSB=10C 
128 Bissee Baeess BR154 Abe ORME 
1690 010762 006237 001376 ASR PEAK 
1691 010766 005537 001376 ADC PEAK 
1692 010772 012737 000010 o064SO MOV #68. EOGFLG 
1693 O11006 004737 010936 JSR Pc’ tyPRP : TYPE RESULTS 
1694 011004 OG00205 RTS RS ; RETURN 
1695 011006 oOo0000 10S: 0 : COUNTER 
1696 
1697 
1698 - RANDOM NUMBER GENERATOR; ; 
1699 011010 063737 001370 001366 RANDY: ADD RNB, RNA 
1700 O11016 063737 001372 001366 ADD RNC; RNA 
1701 O11024% 005537 001366 aoc RNA 
1702 011030 063737 001366 001370 ADO RNA, RNB 
1703 011036 063737 001372 001370 ADD RNC. RNB 
1704 011044 005537 001370 ADC RNB 
170S O110S0 063737 001366 001372 ADD RNA, RNC 
1706 011056 0663737 001370 601372 Tals) RNB. RNG 
1707 011064 005537 001372 ADC RNC 
1708 011070 od00207 RTS PC
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i510 911072 EERO TBO. eee e eee TONS: GET CHANNEL VALUE 17 : + ; 
tote Bites §=BES388 c01332 ADD eee ca* PD 
17l2 011100 010037 001362 MOV RO, CHAAL 
1713 011104 000300 SWAB RO 
1o14 011106 060S037 001346 CLR TEMP 

1716 4 MOV DAOBUFF ,MYTEMP ;-READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
1212 011122 010037 001426 MOV RO, MYTEMP 

1719 7 MOV MYTEMP,aSTREG ;/ PU™ DATA FROM MYTEMP TO DEVICE REG STREG 
1720 011136 012700 010000 MOV 810000, RO 
1721 011142 0065300 2s: DEC RO 
1722 O11144 001376 BNE 2s 
1723 O11146 012777 001704 170302 MOV SRETURN, aVECTOR -LOAD VECTOR 
1704 011154 12700 Oddo10 MOV #10,R0 ;SET uP COUNTER 
1725 011160 1$: 

¢ 

1727 1 MOV QSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
1728 011170 OS2737 o00001 oO01426 BIS #1, MYTEMP 

1358 .# MOV MYTEMP,@STREG  ;/ PUT DATA FROM MYTEMP TO DEVICE REG STREG 
1731 011206 ooS001 CLR RI 

ae Giiei® agiogs ose 
1533 Bi ists Br 4992 ooo200 001124 MOV sare SGODAT -EXPECT DONe TO sET BY NOW 
1736 Olle2e 013737 001426 001126 MOV MYTEMP, SBODAT 

( 

1737 011230 104001 ERROR 1 ;0O0NE FAILED TO sET ON AD 
ra 

1739 011232 11S: 

1741 % MOV OSTREG,MYTEMP ;/READ DEVICE REG STREG,PUT DATA IN MYTEMP. 
1742 011242 105737 001426 TSTB MY TEMP 
1243 011246 100360 BPL 10$ 

1745 :% MOV QADBUFF MYTEMP ;”READ DEVICE REG ADBUFF,PUT DATA IN MYTEMP. 
1746 011260 063737 001426 001346 ADD MYTEMP, TEMP 
1747 ;WAIT FOR CONVERSION 
1748 ‘READ BUFFER 
1749 011266 005300 DEC RO 
17S0 011270 001333 BNE 1$ ;D0 8 TIMES 
1751 O11272 006237 001346 ASR TEMP :AVERAGE VALUE 
1752 O11076 0062037 O61346 ASR TEMP 
1752 011302 006237 001346 ASR TEMP 
1754 011306 005537 001346 ADC TEMp 
1755 O1131e codz0S RTS RS » RETURN 

f 

1757 -COMPARE $GDDAT AND $BODAT;: ; 
1758 011314 012537 001124 COMPAR: MOV (RS) +, SGODAT ;GET GOOD DATA 
1759 011320 013537 O01402 MOW a(RS)$. SPREAD 'GET SPREAD 
1760 0113204 013737 001346 001126 MOV TEMP, S$8DDAT :GET BROCACTUAL) DATA 
1761 011332 013701 001126 MOV $BUDAT,R1 
1762 011336 013700 oO11e4 MOV $GODAT’ RO 
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1763 011342 160100 SUB R1,RO :GET DIFFERENCE 
1764 011344 100001 BPL 7§ 
1765S 011346 oO0oS400 NEG RO 
1766 011350 920037 001402 7$: CMP RO, SPREAD “COMPARE IT TO SPREAD 
176? 011354 003001 BGT 10$ ;GG TG ERROR PRINTOUT 
1768 011356 005725 TST (PS )+ "BUMP RETURN POINTER AROUND ERROR CALL 
1769 011360 oo0e0s 108: RTS RS 
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1770 i SUBROUTINE TO RESET & SET INTRPT. EN.; 
1771 011362 004737 O2042e ST ISR ESET 
1772 011366 0S2777 000100 167550 BIS Ath ESS 
1773. 011374 005037 177776 CLR PSW 
1774 011400 000207 RTS PC 
1775 
1776 
1777 
1778 - SUBROUTINE LOADY; 
1779 011402 005702 COADY: TST R2 ; ROUTINE TG LOAD VLAUE INTO R2 
1780 011404 100001 BPL PLUSR2 :AS A VTSS Y-VALUE 
1781 011406 oosc0e CLR Re 
1782 O11410 Oe02e27 000353 PLUSRe: CMP Ro, #235. 
1783 O11414 OO0e402 BLT LESS 
1784 011416 O12e702 000353 MOV #235. ,R2 
1785 011422 010203 LESS: MOV Re. R3 
1786 011424 042702 177740 BIC #177740,Re2 
1787 011430 OS2702 oco0040 BIS #40, Re 
1788 011434 105777 167510 B10: TSTB aSTPS :PRINT CHARACTER 
1789 011440 100375 BPL B10 
1790 O11442 110277 167504 MOVB Re, aSTPB 
1791 O11446 006203 ASR R3 
1792 O114S0 006203 ASR R3 
1793 O11452 006203 ASR R3 
1794 011454 006203 ASR R3 
1795 011456 006203 ASR R3 
1796 G11480 042703 177770 BIC 4177720.R3 
1797 011464 0S2703 oGo00040 BIS 840.R3 
1798 011970 105777 167454 Bll: TSTB aSTPs :PRINT CHARACTER 
1799 O11474 100375 BPL Bl 
1800 011476 110377 167450 MOVB 3 aSTPB 
1801 011502 000207 RTS PC 
1802 
1303 
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1S-DEC-77 08:40 PAGE 49 
EDGE 

tYPE DECIMAL VALUE;; 
X;; 

Re 

#VNR_R1 
BasetH 
1$ 
SVARLT3, Re 
3$ 
WFETEST 
es 
#VARLT1,Re 
3$ 
#VARLT2,R2 
(R2)+, (RID+ 
(Rl) 
3$ 
PC 

;TESt VALUE TO BE TYPED 

; TYPE MINUS SIGN 

:>999. REPLACE IT WITH 999. 

;CLEAR ONES 
!CLEAR TENs 
;CLEAR HUNS 

;CONVERT VALUE TO A DECIMAL VALUE 

;PREPARE FOR TYPOUT 

; TYPE VALUE 

;SUBROUTINE TO SET UP LIMITS 
‘TESTING AN AML1K? 

;BASECH NOT ZERO, USE AMI1K LIMITS 

;WFTEST=0,USE NORMAL LIMITS 

;WFTEST=1,USE OPTION AREA LIMITS 

SEQ 0063 
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1849 011720 OQ00001 V1: 1 ; TOLERANCE VALUES FOR FUNCTIONAL TESTS 
1850 Q1172e2 Q0000e2 Ve: 2 
18S1 011724 0900010 V10 10 
18S2 Q11726 QO000S0 VSO SO 
1853 011730 QO00144 V144 144 
1884 Q11732 Q00115S V11S 115 
18SS 011734 Q00240 ve40 240 
1856 011736 O00000S VS: S 
1e26 011740 O0006e vSOD: so. 

1ges 011742 O00000 VNR: 0 ;RMS NOISE LIMIT 
1860 011744 Q00000 VNP: 0 ;PEQK NOISE LIMIT 
186 Biicd ara 000 VSET: 0  INTER-CHANNEL SETTLING LIMIT 
186 1175 000 VLIN: 0 ;RELATIVE ACCURACY ERROR LIMIT 
863 0117Se 100000 BIT1S 

1865 011754 000031 VARLT1: 2S. ;.25 LSB,NORMAL LIMITS FOR SYSTEM 
1866 Q11756 000310 200. ;@. LSB, INTEGRATION AND FIELD USE ON SPEC TESTS 
1867 011760 O00144 100. ;1 LSB 
1868 011762 OO0144 100. ;1 LSB 

1870 O11764 Q00027 VARLTe: 23. ;.23 LS8, TIGHTER LIMITS FOR OPTION 
1871 011766 OQO002e6 150. ;1.5 LSB, AREA USE ON SPEC TESTS 
1872 Q11770 O00132 90. ;-9 LSB 
1823 011772 O0013e 90. ;-9 LSB 

1875 011774 o0006e2 VARLT3: ;.5 LSB, LIMITS FOR AMIIK TEStING 
1876 Q11776 Q00310 ;e. LSB 
1877 O1e000 OO002cb ;1.5 LSB 
1878 012002 O00ee6 ;1.5 LSB 

¢ 

1880 012004 O0Se777 QO00100 167132 AGATST: #100,aSTKS 
1881 QleOle Q00177 oO00000 
i88e O12016 001714 AGTST: 
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ieee .SBTTL END OF PASS ROUTINE 

188s 5p MA SE 6 JE AE 0 ae a a A a A a J EERE EERE REE 
1886 :#INCREMENT THE PASS NUMBER ($PASS) 
1887 ;*TYPE “END PASS” 
1888 -*IF THERES Q MONITOR GO TO IT 
1889 :#IF THERE ISN’T JUMP TO AGATST 
1890 -#IF IT IS DESIRED TO hAVE A BELL INDICATE THE “END OF PASS” LOCATION 
1831 :#S$ENDMG CAN BE CHANGED TO 7. 

123s 012020 SEOP: 
1894 012020 000240 NOP 
1895 Q1le022 005037 001102 CLR STSTNM ;;ZERO THE TEST NUMBER 
189 O1g0¢8 005037 001160 CLR STIMES >:2ERO THE NUMBER OF ITERATIONS 
189 1 005237 O01202 INC S$PASS :: INCREMENT THE PASS NUMBER 
1898 012036 042737 100000 o01202 BIC #100000,SPASS :;DON’T ALLOW A NEG. NUMBER 
18939 012044 090S327 DEC (PC )+ ; sLOOP? 
1900 Q1204%6 o00001 SEOPCT: .WORD 1 
1901 012050 0603015 BGT $D0AGN 73 YES 
1902 O0120S2 012737 MOV (PC)+,a(PC)+ ; RESTORE COUNTER 
1903 012054 900001 SENDCT: .WORD 1 
1904 012056 01204. SEOpCT 

igos flsses Qeatep BSGb4E scewve: mov pRRIORG FE BPE CEPR nes 
1398 BiSB84 842482 BEQ gede.k it aE CH IF NO MONITOR 

1909 912094 poaoTe senoao: ISR PC, (ROD EET MONITOR 
i804 Bis “6 Badod NOP , ti @Rue ROON 
1911 O12100 900240 NOP :;FOR 
1912 012102 o00e40 NOP *sACTI1 
1913. 012104 SDOAGN: 
1914 012104 000137 IMP a(PC)+ ; ; RETURN 
1915S 012106 O12004 SRTNAD: .WORD AGATST 
1916 012110 377 377 000 SENULL: -BYTE -1,-1,0 -:NULL CHARACTER STRING 
1917 012113 01S O42412 ON2116 S$ENDMG: .ASCIZ <1§><12>-END PASS” 
1918 012120 OSGO4O O5150: 000123 
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1920 .SBT7™L ASCII MESSAGES 
1921 Ol2l1e6 ONSO1S O47S516 OS1S511 NOIMSG: .ASCIZ <«15><12>/NOISE TEST-- / 

is fieiss Geeuee Giaes Geeies 
1924 O12146 005015 O4eS23 OS2124 SETMSG: .ASCIZ <15>.12>/SETTLING TEST-- TYPE DESIRED ‘FROM’ CHANNEL 8 CR: / 
19eS O121S4H O44S14 043516 OS2040 
1926 Qle'be OS150S OebSe4 Oe00SS 
1927 QOlei70 OS4Se4 O4eSeO O42040 
1928 Q1e176 OS150S5 OS1111 O4210S 
19e9 O1e2N4 023440 051106 046517 
1930 Qleele OeO047 ON4103 047101 
193: OQle2eeO O¥eS16 OeO114 OeOO46 
1932 Qleeeb 051103 O20072 000 
1933 Q1e233 oss 000 MINUS: .BYTE §5,0 
1934 Ql2ee35S 077 000 QUEST: .BYTE 77,0 
1935 Q1e237 136 101 O4O AMSG: BYTE 136,101,40,40,0 
1936 Qleev2 040 000 
1937 Q122e44 136 103 O4O 8 CMSG: BYTE 136, 103,40,40,0 
1938 012247 a40 000 . 
-939 Q122$1 136 107 01S GMSG: BYTE 136, 107,15,12, 123, 127, 122,108,107, 72,0 
1940 Q12e2S4 0.2 123 127 
1941 Ql22S7 le2 10S 107 
i94e Cleebe O72 ogo 
1943 OleebY O46040 O411e3 OOSOIS .SBMSG: .ASCIZ 7” LSB/<15><le> 
1944 Q12272 000 
194S Ql2273 OSS Oe00SS O00 OASH: -ASCIZ /%-- 7% 
1946 Q1l2e77 123. O40S24 O42S24 STATE: .ASCIZ /STATE-- WIDTH’<15><le> 
1947 912304 QO264SS OS344Q O4e111 
1948 Ole3le O441e4% gOS01S 
1949 012317 1 000110 CH: -ASCIZ /CHY 
19$C Ole3e2 Oeod4O O2e0040 OOO SPACE: .ASCIZ / / 
1951 Q1e3e7 OS1Si4 Qe20i02e LSB: -ASCIZ 7 LSB ON CH/Y 
19Se 012334 047117 O4144O 000110 
1953 Ole34e OS144O 052105 O461e4% SETCH: .ASCIZ 7 SETTLING FROM CH’ 
1954 Q0123S0 047111 O20107 051106 
19585 012356 046517 O4144O 900110 
1956 012364 O4044O Q201e4 OOO ATMSG: .ASCIZ 7“ AT / 
19S7 Q12371 116 O44517 O42S23 NOI: -ASCIZ /NOISE: / 
1988 012376 Oe007e 000 
1959 012401 O4O QO47117 O41'4O CHAN: -ASCIZ 7 ON CHANNEL / 
1960 012406 O40S10 047116 046105 
1961 012414 Q00040 
1962 O12416 Qe0040 Oed04Q 047504 DONE: -ASCIZ2 7 DONE’ < 15> «12> 
1963 Qle4e4 O42S16 O0SO01 000 
1964 QO12431 057 000 SLASH: .ASCIZ s&/8 
1496S 012433 124 050131 O2010S5 TOMsG: .ASCIZ /TYPE DESIRED ’TO’ CHANNEL & CR: - 
1966 O1244O0 O4eSO4 O44Se3 OY4eSeec 
1967 012446 O20104 OS2e047 023517 
1968 Ole4S4H O4144O0 O40S10 047116 
1969 Ole46e 046105 Oe304O O41440 
1970 O12470 O351e2 Q00040 
1971 O12474 O2e0040 Oe0040 O4SS517 CKinysG: .ASCIZ 7” OK7.15><1le> 
1972 Olesde o0s015 000 
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1973 O1eS0S 04O O2S50S2 O05110S ERMSG: .ASCIZ / ##ERROR##/<15><1e> 

ised Bisse Qurats Uesize Odors 
1976 Oicass OSi44 4513 050120 SKPMSG: .ASCIZ 7 SKIPPED STATE(S)/ 

137g Bisse Bisige Gene Biase! 
1979 912544 047040 O0S1101 O47S22 NARMSG: .ASCIZ # NARROW (< 172 LSB) STATE(S) #<15>< 12> 
1980 QleSS2 Qe0le7? Q36050 030440 
1981 Q12S60 031087 46040 O41123 
1982 Q12566 OQ200S1 OSel23 OS2i01 
1383 eae 024105 Oe4Se3 005015 

198S Q12603 O40 O44S27 O42S04 WIDMSG: .ASCIZ # WIDE (> 1 172 LSB) STATE(S) @<15><1l2> 
1986 QO12610 Qe4040 O02e0076 Oe0061 
1987 Qlebi& Qe746l ODed0be 051514 
1988 OlebeY OeYSOe O5144O0 O40Se4 
1989 Qleb3e O42S24 OS14SO 006451 
13990 Qle64O O0001e 
1991 QOle642e OS1440 O40S24 O42S24 OUTMSG: .ASCIZ 7 STATE(S) WIDER THAN 2 LSB’ 
1992 Q1e650 051480 Qe0051 O44Se7 
1993 012656 O4eSO04 OeOlee O441e4 

133s BiseSS Big! OoIgaR MeokC 
1996 Q12675 O40 OS2l2e3 OS2101 HAFMSG: .ASCIZ & STATE-WIDTH(S) OUTSIDE + OR - 1/2 LSB# 
1997 O1270e O2650S O44S27 052104 
1998 012710 Qe4110 Oe4Se3 047440 
1999 012716 O0S212eS 4S23 O42S04 
2000 012724 Dea ide 7440 OeQlee 
2001 Q1e73e 00SS 027461 O2e00be 
2002 Q1e74O0 051514 00010e 
2003 O12e744 OY604O O4112e3 OS1040 MESR: -ASCIZ 7 LSB RMS, / 
e004 Ole7S2 051515 Oed00S4 ogo 
2e00S 012757 O4O OS1S514 020102 MESP: -ASCIZ 7 LSB PEAK AT / 
2006 Ole764 OY¥eSeO0 O45501 O40440 
2007 Ole772 O0e012e4 000 
e008 O1e775 01S QYe4le OYe11& MEND: -ASCIT ¢15><¢12>/7ENO OF LOGIC TESTS” 
2009 QO13002 QO47440 020106 047514 
2010 013010 O44S07 Oe20i03 O425e4 
2011 O13016 OSele3 123 
eOle 013021 O4O O47117 Q4ON4YO ONAD: -ASCIZ 7 ON ADLIK AT /# 
2013 013026 O30SO04 O4S461 040440 
2014 QO13034 O201e4 000 
201$ 013037 O4O O42101 O304%61 MSGSO: .ASCIZ /7 ADIIK’S FOUND/<15>< 12> 

gle Bees pearls Bele Bite 
2018 013060 O0SOle OeS4¥1l2 Oe27461 MSGI8: .ASCII ¢12>¢12><12> 84172 LSB8< 15) <12>¢12>¢12>¢12>¢12>412>¢12>¢12>¢12>¢129¢12>¢1 
2019 QO13066 Qe006e OSi1514 006S0e 
2e0e0 013074 O0S0le oOoSsOl2 oO0SOle 
2e0e! 013102 O0S0le OO0S01e o0SO0le 
e022 O13110 O304SS 031057 051514 -ASCIZ \-1/2LS8\ 
20e3 013116 900010e 
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e0es . EVEN 
2026 O131e0 OY4SON O43106 05110S M™SGe0: -ASCIZ /OIFFERENTIAL LINEARITY: 7¢15><le> 

2027 13168 7? hy 64 Gey a] 

Hes PGE azia Bubey 
1 ids 3 1 4 

2031 013152 004 Q20040 Oe0O4O MmSGlé6: ASCII # STATE-WIOTH OISTRIBUTION‘(15><le@><leo<cle 
e032 Q13160 0040 20040 
2033 013196 ie 020040 
eO34 O131 0 OSele2 OSe101 
2035 O13202e@ OebS50S O44S27 052104 
2036 O13210 Oe0110 O¥4SO4 O0S21e23 
2037 1 6 4S MUSE OY 
203 l3e 711 1 Sole 
203 1 0 004 043117 ASCII 7 & OF STATES/<12e9¢12@><12><12><1le><12)¢12>¢12>¢12)>¢12>¢12)<¢18><12)>< led < 
e040 O13e40 OSI44O O40Se4 O42S2e4 
ERE 13638 rae posgis p0ogts 

os $1358 Bbes18 BUBB Gd80l 
204s areas O Geod4o dOe0040 ASCII 7 STATE WIOTH (LSB)7<1S> 
2O4G O133 0040 Ged0040 020040 
2047 013306 penne Qeo040 dO20040 
2048 013314 de Qe004O0 de0040 
2049 013356 OO4O0 Qe0049O dQedd040 
2e0so 0133. 020040 OQe004O OdO20040 
20S1 0Q013336 2004 QeooyO OeN0040 
20Se Oiazd4 004 9040 Oe0040 
20S3 13 ra yy HYOSeH O4eSe4 
20S4 0133 iy elll O44124 
C0SS 013366 Oe4O4O OS51514 OekS0e 
20S6 013374 oOOSsOoI1S 
2e0S7 O13376 po" 020040 .ASCIZ #0 lve 1 1 lve es 
e0s8s 01 O04 O04 Oe0040 
e0s9 134le 20040 Oe7461 
2060 013420 Geodbe Oeco4O oe0040 
2061 Ol34e& Oe004O aecosxo deoonH4o 
sibs 334394 4, 2Q6 O040 
c06 1 of hg 4 COO 
c064 1 O44 30440 
e06S 0O134S6 031057 Oeo0040 dc0040 
epee Oi 3e3 dedo0 e000 020040 

5068 01 5§ soothe beets sols MSG71: -ASCIZ <«15><1le>/TYPE LETTER & CR FOR DESIREO TEST: / 

2070 O13Sl2e OS110S O23040 041440 
2071 QO13S20 Oe0l2e O47S06 ODedl2e 
207e 013526 O42S04 O44S2e3 042522 
2073 O13534 OCe0104 O42S2e4 052123 
2074 O13S4e Oe0072 000 
207S O01354S lee O4610S OS2101 MSGel: .ASCIZ /RELATIVE ACCURACY: 74(15><1le> 
2076 O0135S2 053111 020105 oO41S01 
2077 O13560 OS2S03 oa40S2e oS4S03 
2078 013566 006472 g000le 



MAITNDEC-11-ORLPKA MACY11 27(6S54) 1S5-DEC-77 08:40 PAGE SS 
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2079 013572 O4604O0 O41123 O4644O LINEA: .ASCIZ 7 LSB MAXIMUM AT / 
e080 013600 OS4101 O46S11 O046S25 
2081 013606 O40440 Oe01e4 000 
e082 Oi 343 01S O41]412 O46101 HEADS: .ASCII <«15>¢12>/CALIBRATION--/7 
2083 013620 Omtily O4O0See 9 O44S24 
eG84 O136e6 O47117 O26455 
2085S 013636 OS1440 OS5210S O4144O ASKCH: .ASCIZ 7 SET CHANNEL IN SWR LOW BYTE/<15><1e2> 
e086 013640 O40S10 047116 046105 

soe Gh BSED OLS Bees 
50 3 B13e 9e88 uaeoy 005015 
20390 013670 000 
2091 013671 033 O00i3e CO: -ASCIZ (33><132> 
20392 013674 9O0000S5S Ci: -ASCIZ <SS> 
2093 013676 031033 000 Ce: -ASCIZ (33><62> 
2094 013701 lle 000 C3: -ASCIZ <lle> 
2095 013703 Q43 pares 2 A349 MOFSET: .ASCIZ ¢15><12>/0FFSET =/7 
20% 13710 Q4e Ole4 Q0007 
2037 013716 O46040 041123 OO004O MLSB: -PSCIZ 7 LSB / 
e098 013724 O4044O 020124 O00 MAT: -ASCIZ 7 AT / 
20399 +Q13731 O1S O200i2 O4710S5 METST: .ASCIZ ¢15><12>7 ENTERING TEST / 
e100 013736 O4eSe4 O44See 043516 
ate Roe OS2e040 O51S50S d201e4 

$105 9137 5 061 101 BUFFI BYTE 33,61,101,61,111,62,114,41,60,4S,63,51,66,S55,71,61,74,110,41,40,112,0 
104 137 61 lit O06e 

210S 013761 114 O04: 060 
2106 013764 04S 063 0S1 
2107 013767 O66 oss 071 
2108 01377e 061 074 110 

g103 Bites = he 
elili Q14001 033 O61 101 BUFFe: .BYTE 33,61,101,47,111,61, 104,50,65, 44,62, 110,40,40, 102,0 
2lle 014004 047 111 061 
gia athe Ay peg 068 gi3 give «gh ee 
2116 Q14020 e[ela) 
2117 Q140e1 033 li 033 \VTINIT: .BYTE 33,110,33,112,33,61,101,40,33,62,0 
2118 Q140e4 lie 033 061 
2119 O140e7 101 040 033 
2le0 O1403e2 O6e oon 
elel 014034 O0SO01S O46412 O26504 HEADI: .ASCII <15><12>¢12) 8M0-11-DRLPK-A ADLIK/LPA-11 DIAGNOSTIC#&<15>< 12> 
2lee O14042 O30461 OY420SS O46lee2 
2le3 014050 045520 O404SS JO2e0040 
eleY 014056 Oe0040 O42101 030461 
2leS 014064 027513 050114 Oe6S01 
ele& O14072 O30461 O4204O 040511 
ele? O14100 047107 051517 O44Se4 
2128 O14106 006503 Ole 
21e9 QO14111 Ole O35101 O4840440 -ASCII ¢12>/A: AUTO TESt/ 
2130 O14116 OS2leS Oe0117 O4e2Se4 
2131 O141e4 OS2le3 
213e O14le6 OBOSOIS 035103 041440 -ASCII ¢15>¢12>7C: CALIBRATION’ 
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2133 014134 046101 O41111 O40S2e 
2134 QO14i42 O44Se4 047117 
2135S 014146 O0S01S Q35114 O46040 -ASCIT /15>¢12>/7L: LOGIC TEST’ 
2136 O141S4 043517 041511 052040 
2137 QO1416e O05150S 124 
2138 014165 01S O470le Qe007e -ASCIIT ¢15>¢12>/N: NOISE TEST’ 
2139 014172 047516 051511 dOe010S 
f€14O 014200 O42524 052123 
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204 005015 035123 OS144O -ASCII ¢15>¢12>/7S: SETTLE TEST’ 
ele OS2105 OQO461le4 O20105 

ee4 00S 03$12e7 OS3440O -ASCIZ ¢15>¢12>7W: WRAPAROUND TEST/<15>< 12> 
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Se OS141e O40524% EMI: -ASCIZ ¢15>¢12>/STATUS REG. ERROR/<1S>< 12> 

O44SO1 = EMe: -ASCIZ +15>¢12>/FAILED TO INTERRUPT/<15><12> 

oosois 

042516 EM3: -ASCIZ ©15>412>/UNEXPECTED INTERRUPT7<15S><1le> 
o4eS24 
042524 
006524 

O47S2e2 «EMMY: -ASCIZ ¢15>¢12>8ERROR ON A/D CHANNEL &<(15>< 12> 
040440 
040510 
oosois 

OS1122 Q41Se0 OH): -ASCIZ /ERRPC STREG EXPECTED ACTUAL’<15>< 12> 
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MACY11 27(654) 15-DEC-77 08:40 PAGE 5B 

ASCII MESSAGES SEQ 0072 

HUNS: .BYTE 0 
DECPNT: .BYTE 56 
ENS: .BYT a) 

000 ONES: . BYTE 0,0 
- EVEN 

001316 OO1le4 OTL: SERr PC, STREG, $GODAT, S8DDAT,O 

001316 OQO01i36e OfTe: SERRPC , STREG, CHANL , SGODAT , SPREAD. S800AT,O 
00i40e OO0l1le6 

001316 OO1le6 OT3: SERRPC, STREG, SBDDAT.O 

DF i: 9 
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DRLPK.PLi TTY INPUT ROUTINE SEQ 0073 

gene .SBTTL TTY INPUT ROUTINE 

36 g << SESSRESRESERESREBASEKIRREESRAESSESESEESESFEESELESHESEEEELS EEE ED 

Fe ENABL LSB 
e210 
eell .OSABL LSB 

$515 
ecl¥ FREESE EEEEEEEH ESSERE EERE EERE EPR REERE RE REREREEE RSE REE EES 
gsie i ATHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

- % 

eel? i RDCHR » INPUT A SINGLE CHARACTER FROM THE TTY 
2218 : RETURN HERE CHARACTER IS ON THE STACK 
eclg # ;;WITH PARITY BIT STRIPPED OFF 

eeee O1464O0 011646 SROCHR: MOV (SP) ,-(SP) ;; PUSH QOWN THE PC 
2223 O1464e 016666 O00004 9000002 MOV 4(SP$,2(SP) ri SAVE I HE PS 
22c4 O146S0 108777 164270 1$: TSTB asTKS ss WATT FOR 
eeeS O0146S4 100375 BPL 1§ A CHARACTER 
eeeb 014656 117756 164264 O00004 MOVB aSTKB,Y(SP) > READ THE TTY 
Cee? 014664 O42766 177600 O00004 BIC etCc1?7> 4(SP) s5GET. RID OF JUNK IF ANY 
22e8 014672 Oebbe7 OOOOO4 o000023 CMP 4(SP), #23 31S A EON TROL - -S? 
eced 014708 001013 BNE 3$ if RANCH 
ee30 01470 10S777 =164e236 es: TST8 asTKS sWAIT FOR A CHARACTER 
2231 014706 100375 BPL es >: LOOP UNTIL ITS THERE 
eec32e 014710 117746 164232 MOVB aSTKB,-(SP) 3 3GET CHARACT ER 

SoM iin Beecie dacee? gis SICTasi?? RESTA Coo ofgH 
553d Bi4559 B57 SEG BNE $3 ’ ‘ite if nor "oLScAnD IT 
2236 O14726 000750 BR 1§ 3; YES UME 
ee37 O14730 Oebb2e7 OCOOOOY O00140 3S: CMP 4(SP), #140 side tr’ EPPER ASE? 
2238 Oia 002407 BLT 4§ :;BRANCH IF YE 
ec39g 14740 Qe66e7 OO0004 000175 CMP 4(SP), #175 a IT A SPECIAL CHAR? 

ay ot eee BGS 7Ee oooo4o oo0c04 Byc ayo, 4(SP) HRAKE TT “YPPER. GASE * Hin) 5845 Bius2e Bodo 4s: RE : ROKBadx 40's 
ee43 Vbrrapereresstvastesscenerenebievarneaspnersseesasessesseseees 
2244 ‘ETHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
2245 :#CALL: 
2246 * ROLIN 3; INPUT A STRING FROM THE TTY 
sei7 :# RETURN HERE ; ;ADQRESS OF aR ST CHARACTER WILL BE ON TRE STACK 
ssi :% ;; TERMINATOR WILL BE A BYTE GF AL. Q°S 

eeSO O14760 010346 SROLIN: MOV R3,- (SP) ;SAVE R3 
2251 QO14762e O1e703 015066 1$: MOV aStTYIN,R3 tiaet ADDRESS 
2e2eSe O:4766 Oee703 015076 3g; CMP aSTTYIN+8. RI ; ; BUFFER FULL? 
2eS3 O1477e 101405 BLOS 4§$ 33 IF YES 
2eS4 Q14774 =~ 10440S ROCHR :;GO_ READ ONE CHARACTER FROM THE TTY 
eecSS O14776 112613 MOVS (SP}+,(R3) ;;GET CHARA CTER 
eeS& 015000 122713 000177 108: CMPB #177, (R32) :;1S_IT_A RUBOUT 
2257 015004 001003 BNE 3$ is KTP iF NOT 
2eS8 015006 1!04401 001170 4%: TYPE $QUES 7: TYPE A ’?° 
2259 O1S50!e 000763 BR {¢ ;CLEAR THE BUFFER ANG LOOP
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MAINDEC-11-DRLPKA MACY11 271654) 1S-DEC-77 08:40 PACE 60 
DRLPK.P11 TTY INPUT ROUTINE SEQ 0074 

2260 O1S014 111337 015064 3S: MOVB (R3),93 »:ECHO THE CHARACTER 
2261 015020 104401 015064 TYPE 9$ f 
2262 0150204 122723 00015 CMPB biS, (R3°+ »: CHECK FOR RETURN 
2263 015030 001356 BNE 2s ::LOOP IF NOT RETURN 
2264 015032 105063 177777 CLRB -1(R3) ?:CLEAR RETURN (THE 15) 
2265 015036 109401 001172 TYPE SLF ;: TYPE A LINE FEED 
2266 015042 012603 MOV {SP,+,R3 ::RESTORE R3 
2267 O1S044 OL1646 MOV (SP), -(SP) : ADJUST THE STACK AND PUT ADDRESS . THE 
2268 015046 016666 O00004 oon00e MOV 4(SP5,2C(SP) tt FIRST ASCII CHARACTER ON IT 
2069 015054 Ol2e766 015066 o00004 MOV eSTTYIN,4(SP) 
2°70 01506e a0000e RTI ; ; RETURN 
2271 015064 006 9s: BYTE O :: STORAGE FOR ASCII CHAR. TO TYPE 
2272 015065 ooo ‘BYTE O : : TERMINATOR 
2273 015066 OO00010 STTYIN: .BLKB 8. ::RESERVE 9 BYTES FOR TTY INPUT 
2°74 015076 OS2S36 o0S015 000 S$CNTLL: -ASCIZ /7tU/<15><12> ?:CONTROL “U" 
2275 015103 136 006507 OOOOl2 $§CNTLG: .ASCIZ2 /tG/<15><le ::CONTROL °G” 
2276 015110 OOSO1IS 053523 Oe0l2e SMSWR: .ASCIZ ¢15><12>/SWR = / 
2277 015116 O20075 000 
2e78 015121 040 047040 OS3SO0S SMNEW: .ASCIZ 7” NEW = / 
2279 «#015126 036440 dO0040 
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MACY11 27(654) 
READ AN OCTAL NUMBER FROM THE TTY 
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15-DEC-77 08:40 PAGE 61 

-SBTTL READ AN OCTAL NUMBER FROM THE TTY 

55 Mea AE SEE Ae SE AE SE AE HE 0 SE A a a A EE EE EE EEE 
:&THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
#CHANGE IT TO BINARY. 

3; *CALL: 
1% RDOCT ;;READ AN OCTAL NUMBER 
1 RETURN HERE ?}LOW ORDER BITS ARE ON TOP OF_THE STACK 
$a :?HIGH ORDER BITS ARE IN SHIOCT 

$RDOCT: MOV (SP),-(SP) ;;PROVIDE SPACE FOR THE 
MOV 4(SP} 2(SP) :: INPUT NUMBER 
MOV RO, -(SP) ::PUSH RO ON STACK 
MOV R1;-(5P) >:PUSH R1 ON STACK 
MOV Re’ -(S5P) >:PUSH Re ON STACK 

1S: RDLIN ::READ AN ASCIZ LINE 
MOV (SP)+,RO ?3GET ADDRESS OF 1ST CHARACTER 
CLR Ri *: CLEAR DATA WORD 

2$: MOVB (RO)+,-(SP) ;;PICKUP THIS CHARACTER 
BEQ 35 ::IF ZERO GET OUT 
ASL Rl 33 
ROL Re 
ASL R1 384 
ROL Re 
ASL R1 3328 
ROL Re 
BIC #1C7, (SP) ;;STRIP THE ASCII JUNK 
ADD (SP)4,R1 ;:ADD IN THIS DIGIT 
BR >} + ;LOOP 

33: TST (SP)+ >CLEAN TERMINATOR FROM STACK 
MOV R1,12(SP) ::SAVE THE RESULT 
MOV Re’ $HIOCT 
MOV (SP)+,Re ;;POP STACK INTO Re 
MOV (5P)+'RI ::POP STACK INTO R1 
MOV (SP)+;RO ::POP STACK INTO RO 
RTI + RETURN 

S$HIOCT: .WORD 0 :tHIGH ORDER BITS GO HERE 

SEQ 0075 



KO6 
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DRLPK.P1L SCOPE HANDLER ROUTINE SEG 0076 

g3i8 -SBTTL SCOPE HANDLER ROUTINE 

2320 s+ Sb AE AE aE SE AE SE a6 ab ab a a a a a a a aE 
2321 ;#THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
e322 ;#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0>) 
2323 ;#ANO LOAD THE ERROR FLAG ($ERFLG) INTO DISPLAY<1S5:08> 
23e4 ;#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
23eS ;#SW14=1 ON TEST 
2326 ; #SW11=1 INHIBIT ITERATIONS 
2327 ; *SWO9=1 LOOP CN ERROR 
2328 ; ¥SWOB=1 LOOP ON TEST IN SWR<7:0> 
2329 ; #CALL 
oa) ;* SCOPE ; ; SCOPE=IOT 

2332 015234 SSCOPE: 
2333 015234 9032777 OYO000 163676 18: BIT sBITL4,ISWR ;;LOOP_ON PRESENT TEST? 

-YES IF SW14=1 2334 O1Se4¥e 001114 BNE SOVER ; 
-e8RRBSTART OF CODE FOR THE XOR TESTERSBaus 

2336 015244 g00416 $xTSTR: BR 6$ -s;IF RUNNING ON THE _"XOR" TESTER CHANGE 
2337 tiTHIS INSTRUCTION TO A_"“NOP” (NOP=24O) 
2338 015246 013746 OO0004 MOV QSERRVEC,-(SP) 33;SAVE THE CONTENTS OF THE ERROR VECTOR 
2339 01S2S2 012737 015272 oc0004 MOV #S$, JHERRVEC >;SET FOR TIMEOUT 
2340 015260 005737 177060 TST 38177060 ;;TIME OUT ON XOR? 
2341 015264 0612637 Oo0004 MOV (SP)+, J8ERRVEC 3;RESTORE THE ERROR VECTOR 
2342 015270 OO00463 BR ssvLAb *:GO TO THE NEXT TEST 
2343 015272 Oe2626 S$: CMP (SP)+, (SP)+ >;CLEAR THE STACK AFTER_A TIME OUT 
2344 015274 012637 oO00004 MOV (SP)+;QBERRVEC 3;RESTORE THE ERROR VECTOR 
2345 015300 9000423 BR 7$ ::LOOP ON THE PRESENT TEST 
2346 015302 6$:;88888END OF CODE FOR THE XOR’ TESTERSSsas 
2347 015302 032777 OOO400 163630 BIT s8ITOS, JSWR ;;LOOP ON SPEC. TESt? 
2348 015310 OO1404 BEQ 2$ ::BR IF 
2349 015312 127737 163622 001102 CMPB aSWR, STSTNM >30N THE RIGHT TEST? SWR<7:0> 
2350 015320 001465 BEQ SOVER ::BR_IF Y 
2351 015322 105737 9001103 2s: TSTB SERFLG :3HAS AN ERROR OCCURRED? 
2352 015326 001421 BEQ 3$ ::BR IF_NO 
2353 015330 123737 001115 001103 CMPB SERMAX,SERFLG };MAX. ERRORS FOR THIS TEST OCCURRED? 
2354 015336 101015 BHI 3$ a F NO 
2355S 015340 032777 O0:000 163572 BIT #81709, aSWR ::LOOP ON ERROR? 
2356 015346 OO1404 BEQ 4§ >:BR IF NO 
2357 015350 013737 601110 001106 7S: MOV SLPERR,SLPADR ;:SET LOOP ADDRESS TO LAST SCOPE 
2358 015356 o00446 BR SOVER 
2359 015360 105037 001103 Wg: CLRB SERFLG :;ZERO THE ERROR FLAG 
2360 015364 005037 001160 CLR STIMES >? CLEAR THE NUMBER OF ITERATIONS TO MAKE 
2361 015370 OO00415S BR 1S ;;ESCAPE TO THE NEXT TEST 
2362 015372 032777 OO4OOO 163540 35: BIT #BIT11,aSWR ;: INHIBIT ITERATIONS? 
2363 015400 OO1011 BNE 1§ ::BR IF YES 
2364 015402 005737 o01202 TST $PASS :: IF FIRST PASS OF PROGRAM 
2365 015406 0601406 BEQ 1S a INHIBIT ITERATIONS 
2366 015410 005237 001104 INC SICNT >LINCREMENT ITERATION COUNT 
2367 O15414 023737 O01160 001104 CMP STIMES, SICNT ?;CHECK THE NUMBER OF ITERATIONS MADE 
2368 O1S4¥2e Odc024 BGE SOVER ::BR IF_MORE ITERATION REQUIRED 
2369 015424 612737 000001 001104 1S: MOV #1, SICNT ::REINITIALIZE THE ITERATION COUNTER 
2370 015432 013737 O15510 OO1160 MOV SMECNT,STIMES 3:SET NUMBER OF ITERATIONS TO DO 
2371 015440 105237 001102 $SVLAD: INCB STS tNM ::COUNT TEST NUMBERS 
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2372 O1S444 113737 001102 001200 MOVB STSTNM, STEStN 33 SET TEST NUMBER IN APT MAILBOX 
2373 O1S4Se 011637 001106 MOV (SP), $LPAOR ;SAVE SCOPE LOOP ADDRESS 
2374 QO154S6 011637 001110 MOV (SP)’ SLPERR : Save ERROR LOOP ADDRESS 
2375 01S46e 005037 001162 CLR SESCAPE ;CLEAR THE ESCAPE FROM ERROR ADDRESS 
237 015466 bis?3e 000001 001115 MOVB #1,$ ON Y ALL W ONE(1) ERROR ON NEXT TEST 
237 015474 13777 001102 163440 SOVER: MOV § 6 thn JOISPLAY ;;DISPLAY TEST NUMBER 
2378 O15S0e 013716 OO1106 MOV SLPADR, (SP) + eee RETURN ADDRESS 
2379 01320 o00g0 RTI XES PS 
e380 01551 00372 SMXCNT: 2000. | MAX. NUMBER OF ITERATIONS 
6381 .SBTTL ERROR HANDLER ROUTINE 

2383 oS 3G 3G SE 3 Hb AE BE HE SE SE SE SE SE SE HE SEE SE EE HEE EEE EE 
2364 PETHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
2385S ; SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 
2386 + #AND GO TO SERRTYP ON ERROR 
2387 ; # THE SWITCH OPTIONS ARO abeR BY THIS ROUTINE ARE: 
2388 *¥SWIS=1 HALT ON ERRCR 
2389 ; #SW13=1 inner! ERRGR TYPEOUTS 
2390 7 #SW10=1 BELL ON 
2391 : #SWO9=1] LOOP ON ERROR 
2392 seCALL 

6333 ;* ERROR N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 

2395 O1SSle2 SERROR: 
2396 O1SSte 105237 001103 7$: INC8S SERFLG 3 SET THE ERPOR FLAG 
2397 015516 001775 BEQ 7$ +;O0N’T LeT THE FLAG GO TO ZERO 
2398 O015Se0 013777 901102 163414 MOV STSTNM, JDISPLAY : : DISPLAY TEST NUMBER AND ERROR FLAG 
23399 O015Se6 032777 QOe2e000 163404 BIT #BIT!9' JSWR 7 BELL ON ERROR? 
2400 015534 001402 BEQ 1$ 33 SKIP 
2401 015536 104401 OO1164 TYPE SBELL ; TRING BELL 
e402 O1SS4e 005237 ott is: INC SERTTL sCOUNT THE NUMBER OF ERRORS 
2403 Q1SSNE oh aGa7 00 444 : MOV (aren SERRPC ::GET ADDRESS OF ERROR INSTRUCTION 
5454 O15SS52 162337 G00002 001116 SUB 
e40S O15S60 117737 163332 001114 MOVB we. SERe SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE 
240 012266 8 2777 020000 163344 SIT g81713, aSWR +3 RIE TYE ROUT. IF SET 
240 1 4 1004 BNE 20S ;SKIP TYPEO 
e408 015576 004737 015706 JSR PC, SERRTYP +: GO TO USER ERROR ROUTINE 
2409 O15602 104401 001171 TYPE , SCRLF 
2410 015606 20s: 
e411 015606 122737 ooo0d: 001214 CMPB #APTENV, SENV ;;RUNNING IN APT MODE 
sits 015614 904997 BNE $3 YY SKIP APT ERROR REPO ORT 
241 015616 1i1 7 OO1114 015630 MOVB TEMB,215 735 tT" ITEM NUMBER AS ERRCR NUMBER 
2414 015624 9004737 016342 JSR PC, SATYY + BE ORT FATAL ERROR TO APT 
241S 015630 000 21s: .BYTE a) 
2416 015631 ‘ajala) .BYTE a) 
e417 O15632 000777 2eS: BR ees ;;APT ERROR LOOP 
2418 015634 00S777 163300 es: TST JSWR :;HALT ON ERROR 
24139 Q1S64O 100001 BPL 33 ;;SKIP IF CONT INUE 
e420 015642 O000000 HAL T ;:HALT ON ERROR! 
2421 015644 032777 001000 163266 3S: BIT #81709, aSWR eG ON ERROR SWITCH SET? 
e42e O1S6Se 001402 BEQ 4§ ;BR_IF NO 
e423 015654 013716 001110 MOV SLPERR, (SP) : FUDGE RETURN FOR LOOPING 
2424 015660 005737 001162 4$: TST SESCAPE : FUDGE FOR AN ESCAPE ADORESS 
2425 015664 001402 BEQ c$ ::BR IF NONE 
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4 1 Bb lees 
eus8 O1s67e 

3 glerR 
2431 Q15704 
243e 015704 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2440 015706 
2441 015706 
2e44e 015712 
2443 O1S714 
2444 015716 
2445 015722 
2446 
e447 015724 
2448 
2449 015730 
e4S0 015732 
24S1 015734 
e4Se 015736 
2453 015740 
24S4 015742 
245S QO15744 
2456 015750 
2457 915754 
2458 015756 
e459 015760 
e460 015762 
e461 15766 
e46e QO1577e 
2463 019774 
2464 015776 
2465S 016000 
2466 O16004 
2467 016006 
2468 016010 
2469 O160ie 
2470 016016 
2471 016020 
e472 016020 
2473 0160ee 
2474 016024 
2475 016026 
2476 016030 
2477 016034 
2478 016036 

013716 

022737 

868000 
000002 

104401 
010046 
ooSoo0 
153700 
001004 

013746 

104402 

104401 
000207 

013046 
104402 

016042 
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cs MOV SESCAPE, (SP) ;;FUDGE RETURN ADDRESS FOR ESCAPE 
SMP BSENDAD, ae4e2 ;ACT-11 AUTO-ACCEPT? 
BNE 6$ ST BRANCH IF NO 

és HALT tt YES 

RTI - > RETURN 
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

+ Se SE 36 SE 36 36 SE 36 Je 9 36 aE JE 96 AB 36 AE SE 38 8 A a a a 0 ab a 0 a a a a 
tRTHIS ROUT INE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
;#ERROR IS TO BE REPORTED. iT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
?#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: 
TYPE SCRLF ; “CARRIAGE RETURN” & “LINE FEED” 
MOV RO, - (SP) ::SAVE RO 
CLR RO’ ::PICKUP THE ITEM INDEX 
BISB JeSITEMB, RO 
BNE 1$ iif ITEM NUMBER IS ZERO, JUS” 

:TYPE THE PC OF THE ERROR 
MOV SERRPC,-«SP) :SAVE SERRPC FOR TYPEQUT 

; FERROR ADDRESS 
TYPOC 30 TYPE--OCTAL ASCIICALL CIGITS) 
SR 6S ‘GET OUT 

1S: DEC RO : {ADJUST THE INDEX SO THAT IT WILL 
ASL RO a WORK FOR THE ERROR TABLE 
ASL RO 
ASL RO 
ADD #SERRTBRO ;;FORM TABLE POINTER 
MOV (RO)+, 24 : PICKUP “ERROR MESSAGE” POINTER 
BEG 3S 5+ SKIP TYPE QUT a POINTER 
TYPE i; TYPE THE “ERROR MESSAGE ™ 

2s: WORD O :: "ERROR MESSAGE” POINTER GOES HERE 
TYPE SCRLF | erCkue "bai HenocR “LINE FEED" 

3S: MOV tRO)+,4S +3 HEADER” POINTER 
BEQ S$ i HSKIP TwPEQUT I 
TYPE : TYPE THE SATA HEADER" 

4g; .WORD 0 >:"DATA HEADER” POINTER GOES HERE 
TYPE $CRLF ;; "CARRIAGE RETURN” & “LINE FEED” 

SS: MOV tRo), RO ;;PICKUP "DATA TABLE” POINTER 
BNE !GO TYPE THE DATA 

6S: MOV (8p)4 RO > RESTORE RO 
TYPE SCRLF i} RCORRIAGE RETURN” & “LINE FEED” 

- RTS PC ETUR 

MOV J(RO)+,-(SP) ;;SAVE @(RO)+ FOR TYPEOUT 
TYPOC ::G0 TYPE--OCTAL ASCIICALL DIGITS) 
TST (RO) ;31S THERE ANOTHER NUMBER? 
BEQ 6$ :BR_IF_NO 
TYPE 183 5 TYPE TWO(2) SPACES 
BR 7 ;LOOP 

gs: LASCIZ *° 7 ::TWOC2) SPACES 
‘EVEN 

SEG 0078
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SEG 0079 ORLPK. PII TYPE ROUTINE 

ego .SBTTL TYPE ROUTINE 

248e .3 RERKESEAAKRSARESESERKSRIRRAESSSRERERESEREREERSSRERESRSRERERESESSEE 

2483 : KROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
e484 ;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
248s s#NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
2486 s #NOTEe: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
gee s #NOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

;* 

2489 3 #CALL: 
2430 3#1) USING A TRAP INSTRUCTION 
siat i Mor TYPE ,»MESAOR ;;MESADR IS FIRST ADDRESS GF AN ASCIZ STRING 

5% 

2493 5% TYPE 
2494 .% MESADR 

Sage * 
2497 O1604e2 105737 001157 $TYPE: TSTB $TPFLG ;;I1S THERE A TERmINAL? 
2498 016046 100002 BPL. 1§ $3 IF YES 
2499 016050 9Q00000 HALT >;HALT HERE IF NO TERmINAL 
2S00 O160Se 900430 BR 3$ ; ;LEAVE 
2501 O160S4 010046 1$: MOV RO, -(SP) ;;SAVE RO 
e502 016056 017600 9000002 MOV aetsp),RO ;;GET ADDRESS OF ASCIZ STRING 
2503 O1606e 1ee737 oOOOO0! Oa01e14 CMPB SAPTENY, SEN ;;RUNNING IN APT MODE 
2504 016070 o01011 BNE 62S 33;NO,GO CHECK FOR APT CONSOLE 
2S0S Q16072 132737 000100 O01le15 BITS SAPTSPOOL , SENVM >: SPOOL MESSAGE TO APT 
eS0O6 O16100 9O0140S BEQ 6e$ 3;NO,GO CHECK FOR CONSOLE 
2507 016102 Q10037 Olblie MOV RO,61$ :: SETUP Me ence ADDRESS FOR APT 
2508 016108 004737 O01633e JSR PC,SATY3 ; ; SPOOL SSA’ TO APT 
$03 Ql16lie ooo00 61S: . WORD 0 ;;MESSAGE ADORESS 

2510 O16114 132737 oOOOO4O OO1e1S 625: SITB BAPTCSUP,SENvM ;;APT CONSOLE SUPPRESSED 
2511 QOl61e2 001003 BNE 6C$ >;YES,SKIP TYPE OUT 
eSle QOlb1ie4 112046 es: MOVB (RO)+,-(SP) : PUSH CHARACTER TO BE TYPED ONTO STACK 
2S13 Qi61e6 001005 BNE 4$ ;:;BR IF_IT ISN’T THE TERmINATOR 
2514 Q016130 Q0S726 TST (SP)+ 3;1F TERMINATOR POP IT OFF THE STACK 
251S Ol6132 012600 60$: MOV (SP)+,RO ;;RESTORE RO 
2516 016134 O6e716 9a0000e 3$: ADD #2, (SP) ;;ADJUST RETURN PC 
2517 016140 g0000e RTI 33 URN 
eS18 Ol614e 122716 O00011 4$ CMPB #HT, (SP) ;;BRANCH IF <HT> 
2519 0161468 001430 BEQ 
2S20 016150 122716 oO00200 CMPB SCRLF, (SP) ;;BRANCH IF NOT <CRLF> 
2521 016154 001006 BNE S$ 
eS2e 016156 005726 TST (SP)+ ;;POP_ <CR><LF> EQUIV 
2Se3 016160 104401 TYPE ;; TYPE A CR AND LF 
eSe4# O1616e 001171 SCRLF 
2SeS 016164 108037 016320 CLRB SCHARCNT ;; CLEAR CHARACTER COUNT 
eSe& 016170 o007SS BR i) ;;GET NEXT CHARACTER 
eSe7 016172 004737 016254 S$: JSR PC ,STYPEC ;;GO TYPE THIS CHARACTER 
eSe8 016176 123726 001156 6$: CMPB SFILLC, (SP)+ 3:15 IT TIME FOR FILLER CHARS. ? 
e529 O16e0e 001350 BNE 2s :;IF NO GO GET NEXT CHAR. 
2S30 Ol6eS4% 013746 001154 MOV SNULL ,-( SP) ;;GET # OF FILLER CHARS. NEEDED 
2531 ?!QND THE NULL CHAR. 
2S3e O16210 105366 000001 78: DECB 1(SP) ;;DOES A NULL NEED TO BE TYPED? 
2533 016214 002770 BLT 6% ;;BR IF NO--GO POP THE NULL OFF OF STACK 
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2534 O16216 004737 016254 JSR PC, $TYPEC -:GO TYPE A 
2535 Ol6e22 105337 016320 DECB SCHARCNT ::D0 NOT COUNT. As f& COUNT 
e536 016226 000770 BR >: LOOP 

2538 ;HORIZONTAL TAB PROCESSOR 

2540 016230 112716 o00040 9S: MOVB #’ (SP) ; REPLACE TAB WITH SPACE 
2541 016234 004737 016254 9$: JSR Pc, $TYPEC : TYPE A SPACE 
2S42 016040 132737 000007 016320 BITB #7) SCHARCNT ; BRANCH IF NOT AT 
2543 016246 001372 BNE 9s’ :TAB STOP 
2S44 016250 005726 TST (SP)+ >:POP SPACE OFF STACK 
2S4S 016252 000724 BR 2$ 7 :GET NEXT CHARACTER 
2546 016eS4Y 105777 162670 STYPEC: TSTB a$TPS ::WAIT UNTIL PRINTER IS READY 
2S47 016260 100375 BPL S$TYPEC 
2548 Olbe 116677 oOO00002 162662 MOVB 2(SP), aSTPB -;LOAD CHAR TO BE TYPED INTO DATA REG. 
2549 016270 122766 000015 oDd00e CMPB CR, elsP) >: IS CHARACTER A CARRIAGE RETURN? 
2550 016276 001003 BNE >:BRANCH IF NO 
2SS1 016300 105037 016320 CLRB SeHARCNT i i YES" -CLEAR CHARACTER COUNT 
2552 016304 OO00406 8R STYPEX :EXIT 
2553 016306 122766 o00012 oD0000e 1%: CMPB @LF.2(SP) :3IS CHARACTER A LINE FEED? 
2554 016314 001402 BEQ STYPEX ;;BRANCH IF YES 
2555 016316 10S227 INCB sBeye ‘COUNT THE CHARACTER 
2556 016320 o00000 SCHARCNT: .WORD O :: CHARACTER COUNT STORAGE 
e567 016322 000207 STYPEX: RTS PC 

oee2 _SBTTL APT COMMUNICATIONS ROUTINE 

e561 + RES EREEE REESE REEEE SEER REE E EERE REEERAREREREREEEERRSS EERE EES 
Bee? 016324 112737 000001 016570 $ATYI: MOVB #1,$FFLG ;;TO REPORT FATAL ERROR 
2563 016332 112737 OO00001 016566 S$ATY3: MOVB 81. SMFLG ::TO TYPE A MESSAGE 
2564 016340 000403 BR satyc 
e565 016342 112737 O00001 016570 SATYY: MOVB , SFFLG ;;TO ONLY REPORT FATAL ERROR 
2566 016350 SATYC: 
2567 016350 010046 MOV RO, -(SP) ;;PUSH RO ON STACK 
2568 016352 O10146 MOV R1'-(SP) ::PUSH R1_ON STACK 
2569 016354 405737 016566 TSTB SMFLG j 5 SHOULD | TYPE A MESSAGE? 
2570 016360 001450 BEQ 35 ‘IF NOT: BR 
2571 016362 122737 o00001 001214 CMPB SAPTENV, SENV ; JOPERATING UNDER APT? 
2572 016370 00103} BNE 3$ :IF NOT: BR 
2573 016372 132737 OO00100 o01e215 81TB SAPTSPOOL , SENVM : SHOULD SPOOL MESSAGES? 
2574 O16400 001425 BEQ 3S :IF NOT: 8R 
257S 016402 917600 ojc004 MOV 34(SP) RO ::GET MESSAGE ADOR. 
2576 O16406 O62766 O0000e ocoD0004 ADO #2,4(SP) BUMP RETURN ADDR. 
2577 O16414 005737 O01174 1S: TST SMSGTYPE ii SEE IF BONE W7 LAST XMISSION? 
2578 016420 001375 BNE 1S :IF NOT: WAIT 
2579 Ol6422 010037 O01210 MOV RO $MSGAD ::PUT ADDR IN MAILBOX 
2580 016426 105720 2s: TSTB CRO)+ ::FIND END OF MESSAGE 
2581 016430 001376 BNE 2s 
eSB2e 016432 163700 001210 SUB §MSGAD, RO : SUB START OF MESSAGE 
2583 016436 006200 ASR RO :GET MESSAGE LNGTH IN WORDS 
2584 O164 010037 OOl2l2 MOV RO, SMSGLGT ‘PUT LENGTH IN MAILBOX 
2585S O16444 012737 OO0004 001174 MOV 84° SMSGTYPE RUT APT TO TAKE MSG. 
2586 O164Se 000413 BR Ss’ 
2587 O164S4 017637 OO0004 O16S00 38: MOV D4(SP) 4S ;:PUT MSG ADOR IN JSR LINKAGE 
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ADD 

12$: CLRB 

S™FLG: 
SLFLG: 
SFFLG: 

APTSIZE=200 
APTENV=001 
APTSPOOL=100 
APTCSUP=040 

Havas Su 
;¥THEN WE WIL LOAD DEVICE TABL 
; #THE ORDER 0 E 

CALL= JSR 
WORD 

ROUTINES REQUIRED: 
PROGRAMS REQUIRED: 

We
 

Ot
 

we
 
w
o
w
s
 

we
 

1 
1 

C
C
 

C
C
 

HO 

SLPAI: 

82. 4(SP) 
berate -(SP) 

PE 

SFFLG 
es 
ENV 

jes 
MSGTYPE 

41S op) SFATAL 
#2. 4(SP) 
SMSGTYPE 
SFFLG 
SLFLG 
SMFLG 
(SP)+,R1 
(5P)+/RO 
PC 
O 
0 
0 

BUMP RETURN ADDRESS 
55556 ON STACK ; * ;PUSH 

YPE MACRO ++ CALL 

i PP ONOT: REPORT FATAL ERROR? 

i RUNNING UNDER APT? 
:IF NOT: BR 

j SEINISHED LAST MESSAGE? 
‘IF NOT: WAIT 

PIGET ERROR & 
“BUMP RETURN ADOR. 

>; TELL abt To TAKE ERROR 
» CLEAR FATAL FLAG 
::CLEAR LOG FLAG 
>: CLEAR MESSAGE FLAG 
::POP STACK INTO RI 
; + POP STACK INTO RO 
+: RETURN 

;;LOG FLAG 
»; FATAL FLOG 

CIDE TE REO Ac UBER S nd THE LPA-11 
; NEXT We WILL INIT BOTH UPROCESSO 

LOAD IS DE 
iN” SLAVE UP. 

RMINEOD BY THE USER. 

RS, SLPAI 
0 ;ADOR. OF DEVICE ADDRESS. 
. LOADLP 
DRLPX2 

;RETURNS WITH SAERR=1 IF SLA VE 
:MICRO SAYS AN ADDR. DOES NOT EXSIST. 

:FIELD DOES NOT HAVE A BUS SWITCH TO 
‘WORRY ABOUT,SO WE WILL UNCONDI TIONALLY 
i BRANCH ARROUD TH THE NEXT CODE THAT 

ORKS BASE A BUS SWIT CH . 
CODE LEFT IN HERE FOR IN HOUSE 
:PERSONAL WHO MAY PATCH THis BRANCH 

IN THE LIST. 

SEQ 0081 
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138886 
016620 

104900 

000040 

000004 

020362 

000377 

000377 

ooo004 

162564 

162S46 

162534 

162526 

162510 
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;65$: 
b4$: 

ess: 

38: 

318 

eBITi4, JKMADO 

,- (SP) 

ITS, JKMADO 

84, aKMAD2 

RS, STOUT 

4g 

8377, aKMADE 

8377, aKMADY 
35% 

R1 
RI 
Rl 

ry BBITIS!BIT11, aKMADO 

es 

#8 
3$ 

ANS ORbER! N TO A_<NOP> OCTAL «240? 
N ORDER TO RUN PROGRAM WITH A SWITCH. 

ees THIS “SWI*CH” IS A PIECE OF INHOUSE 

Fee" SPHIe"GD" OEY, b eGR 
eer TESTING. 

5;TYPE ASCIZ STRING 
°3GET OVER THE ASCIZ 

;ALL THIS JUNK MUST BE REMOVED!! 

;LOAD MICRO-COOE. 
;FILE “ORLPX2. OBJ” 

; ISSUE KMC+DMC INIT. 

; “HANGS” HERE THEN KMC~11 ERROR. 

;STALL FOR OMC-UP 
;SET RUN, AND ENABLE ARBITRATION. 

;SLAVE READY? (READING IPBM SR) 

;FATAL LPA-11 ERROR SLAVE NOT READY. 

:READ FAST PATH 

;-TOUT-CHECK FOR TIMEOUT 
:7TIME-QUT ERROR 
;/WE FAILED TO COMPLETE 
; “CURRENT OPERATION 
: “CONTINUES _IN THIS LOOP 
;/7WOULD MAKE US “HANG” HERE 

i7R TURNS HERE-FROM-TIMEQD QUT. 
WAIT TILL KMC DONE COMMAND. 

;1f FAST PATH=377 THEN ERROR. 

SEQ 0062 
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2696 016744 
2697 
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2700 016754 
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2702 016762 
2703 016764 
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e744 
274S 
e746 017366 
2747 017374 
e74B 017376 
2749 O17402 

104000 

122777 

000440 

104401 
900430 

104401 
000434 

O
~
-
O
~
-
O
~
-
O
0
O
N
M
R
N
r
 

004S37 

104000 

000774 

122777 
001370 
108777 
001734 
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ooo004 

177777 

177777 

017000 

017106 

017174 

020362 

000377 

162044 

162472 

017416 

162132 

162070 

162064 

162046 
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35%: 

-67§: 
bas: 

-69§: 
bb: 

-71§: 
sh: 

S$: 

6$: 

73: 

8S: 

ERROR 

84, aKMADY 

695 

(200)"W ARNIA'G 

SEQ 0083 

; IPBM ERROR (SLAVE SIDE) 
:YOU MUST RUN IPBM DIAGNOSTIC. 

;I1S THIS THE CORRECT VERSION OF MICRO-CCDE? 
; YES-CONTINUE. 

is TYPE ASCIZ STRING 
;GET OVER THE ASCIZ 

THIS PROGRAM WAS DESIGNED TO RUN WITH VERs:ON 4” 

3s TYPE ASCIZ STRING 
ER THE ASCIZ 68S :GET OV 

<200>"MICRO-CODE: "ANOTHER VERSION CODE WAS DETECTED.” 

715 ii TYPE ASCIZ STRING 
T OVER THE 40 : GE ASCIZ 

(200>"THIS MAY OR’ MAYNOT CAUSE FALSE ERROR TO BE REPORTED.” 200><200> 

§ ,aKMADY 
$ 

U
s
 

V
e
 
e
e
 
m
o
e
 

—
 

+ 14
] 
x
 

4
 
D
 

9 +t
 

O
D
B
O
~
-
O
D
M
N
O
 

20 
CRL)+, aKMADY 
Pc, 20$ 

#B1T1, aKMADO 

82, IKMAD2 

RS, STOUT 

8S 

#377, aKMAD2 
8S 
aKMADY 
6S 

;DAC CODE FOR SLAVE. 
:GET NEXT DEVICE ADOR. 
: TERM REACHED? 

;F IFO DATA 
; ISSUE SEND 
;SEND LOW BYTE OF DEVICE ADDR TO SLAVE. 
; ISSUE SEND 
*SEND HIGH BYTE OF DEVICE ADDR. TO SLAVE. 

jWATT FOR FIFO DATA 
NO_DATA. =0 DATA. 

READ FIFO. 

;-TOUT-CHECK FOR TIMEOUT 

;7TIME-QUT ERROR 
;/WE FAILED TO COMPLETE 
;7CURRENT OPERATION 
; “CONTINUES IN THIS LOOP 
;/WOULD MAKE US “HANG” HERE 

; “RETURNS HERE-FROM-TIMED OUT. 
:WAIT FOR READ. 

;WAS A_ ZERO RETURNED? 
:YES GET NEXT ADDR. 
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2750 :SLAVE WILL RETURN CODE O IF 
2751 017404 005237 017450 INC SAERR -DEV PRESENT. ELSE 
2752 ‘EXIT SAERR=1 IF SLAVE GIVES ERROR. 
2753 017410 oos041 CLR -(1) :GET RIO OF REFERENCE TO BAD ADDR. 
2754 017412 O12601 10%: MOV (SP)+,R1 
e756 017414 o000205 RTS RE -RETURN ALL ADOR. CHECKED. 

2757 017416 oO00000 118: WORD O ;HOLODS DAC CODE PLUS OFFSET 
e758 :TO SLAVES ADDR. TABLE. 

2760 017420 112777 OO0003 162014 20S: MOVB #3, JKMAD2 ; ISSUE FIFO WRITE 
2761 017426 21s: 
e7be 017426 004S37 020362 JSR RS, $TOUT :-TOUT-CHECK FOR TIMEOUT 

2764 017432 104000 ERROR » /TIME-OUT ERROR 
2765 :/WE FAILED TO COMPLETE 
2766 : CURRENT OPERATION. 
2767 : CONTINUES IN THIS LOOP 
e768 :/WOULD MAKE US “HANG” HERE 

2770 017434 000774 BR 21% 

2772 ; RETURNS HERE-FROM- TIMED OUT. 
2773 017436 122777 000377 161776 CMPB #377, 2KMAD2 !KMC CODE WILL RETURN @ °377" 
2774 017444 001370 BNE 21s ‘WHEN DONE COMMAND. 
e776 017446 o00207 RTS PC 

e777 0174SQ ooo0000 SAERR: .WORD 0 -=20 IF ADDR. LIST OK,=1 IF BAD. 

2779 ; 
2780 {THIS SUB CODE USED TO LOAD MICRO-CODE INTO LPA-11. 
2781 3% CALL JSR RS, SLOAD 
27Be 1 ORD Xx ;ADDR. OF MICRO CODE. 
2783 i RETURNS HERE 
2784 1 NOTE: MICRO CODE FILE MUST END IN -1 DATA. 

sree * ¢ 

2787 O174S2 O10446 $LOAD: MOY R4Y,-(SP) ;SAVE RY. 
2788 017454 010046 MOV RO'-(SP) :SAVE RO. 
2789 017456 012500 1S: MOV (534+.R0 ‘GET PROG. ADDR. 
2790 017460 005077 1617S2 CLR akmabo :CLEAR CSR 
2791 017464 005077 161756 CLR aKMADY >CLEAR_CRAM ADDR. 
2792 017470 052777 OO2000 161740 2S: BIS #2000, dKMADO >SELECT CRAM. 
2793 017476 012077 161750 MOV (0)+, aKMADS :WRITE DATQ. 
2794 017502 052777 O20000 161726 BIS #20000,3KMADD 38; SET CRAM WRITE 
2795 017510 005077 i61722 CLR aJKMADN’ ;DISABLE CRAM 
2796 017514 005277 161726 INC aKMADY :UPDATE CRAM ADOR. 
2737 O17Se0 Oel027 177777 CMP (0), a-1 PALL OONE ? 
2796 017524 001361 BNE 2s *NO LOOP. 
2799 017526 O0S077 161714 CLR aKMADY ?CLEAR CRAM ADDR. 
2800 017532 O16S500 177776 MOV -2(5),RO >GET MICRO CODE ADOR. 

2202 017536 052777 O02000 161672 38: BIS #2000, JKMADO »SELECT CRAM 
2803 017544 G22e077 161702 CMP (RO}+; JKMADG :DATA OK? 
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2804 017550 001013 BNE S$ NO - REPORT AN ERROR. 
2805S 017552 021027 177777 CMP (0), 8-1 PALL DONE ? 
2806 017556 001405 BEQ 4§ i YES - EXIT 
2807 017560 005077 1616Se CLR aKMADO NO - DESELECT CRAM. 
2808 017564 005277 161656 INC aKMADY ;UPDATE CRAM ADDR. 
2808 017570 000762 BR 3§ 

2811 017572 012600 4$: MOV (SP)+,RO :RESTORE RO 
28le 017574 012604 MOV (5P)+°R4 :RESTORE RY 
2813 017576 o0020S RTS RS SEXIT 

2815 017600 Ss: ;COME HERE ON LOAD ERROR 
e816 017600 0O0S74S TST -(5) 
2817 017602 105204 INCB RY ; UPDATE ERROR COUNTER. 
2818 O17604 100324 BPL 1$ :IF NOT TOO MANY, TRY AGAIN. 
2819 017606 d00000 HALT “MICRO CODE LOAD’ ERROR. 
2820 'KMC-11 FAULT. YOU COULD TRY 
2e8el 017610 000722 BR 1$ :TO PRESS CONTINUE TO GIVE IT 
2822 :ANOTHER CHANCE, BUT I DOUBT 
2823 :THAT THAT WOULD WORK. SINCE I'VE 
2824 ZALREADY GIVEN IT 177 (OCTAL) CHANCES. 
e8es : TRY RUNNING THE KMC-11 DIAGNOSTIC. 

2827 
28>8 : 
28.9 :#THIS ROUTINE ISSUES A WRITE COMMAND TO THE LPA-11 

5 * 

2831 re CALL = JSR RS, STLKW ; 
2832 : WORD OQ ;OFFSET OF DEVICE ADOR. 
2833 8 ‘WORD O :DATA TO BE WRITTEN 

a 

283S 017612 o10046 $TLKw: MOV RO, -(SP) :SAVE RO 
2836 017614 012500 MOV (S55+,RO ‘GET DEVICE OFFSET 
2837 017616 OS2700 000340 BIS 8340'RO :ADD WRITE CODE. 
2838 017622 004737 O20074 ISR PC, SLPW "WAIT FOR FAST PATH READY 
2839 017826 010037 017720 MOV RO; Wl 
2840 017632 010077 161610 MOV RO; aKMADY 
2841 017636 112777 OOO0OOS 161576 MOVB #5; JKMAD2 ; ISSUE FAST PATH WRITE 
2842 017644 004737 020074 ISR PC SLPu :WAIT FOR RDY 
2843 017650 011537 017722 MOV 5S} we 
eos 017654 112577 161566 MOVB (254 aKMADY ;WRITE LOW BYTE DATA. 

2846 017660 112777 OO000S 161554 MOVB 8S, JKMAD2 :FP WRITE 
2847 017666 004737 9020074 JSR PC SLPu 
2848 017672 111537 017724 MOVB 
2849 017676 112577 161544 MOVB (2554 3 cmapy ;WRITE HIGH BYTE 
2850 017702 112777 OOO000S 161532 MOVB 85, aKMAD2 
2851 017710 004737 020074 JSR PC’ SLPW 
2852 017714 012600 MOV (SP)+,RO 
2853 017716 OO020S RTS RS sEXIT DONe. 
2854 017720 o00000 Wi 0 
2855 017722 900000 We: 0 

017724 go00000 W3: 0 
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017772 

017774 
020002 
Oe0004 
Oe001le 
020016 
020024 
0e00e4 

020030 

020032 

020034 

020070 

010046 
012eS00 

010037 

004S37 

104000 

000774 

032777 

117737 

004S37 

104000 

000774 

032777 

oocoo0 
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000300 
020074 
161500 
000005 
020074 
620070 

020362 

000040 

oo0004 
020074 
161424 

02036e 

000040 

000004 
020074 
161364 

161466 

161434 

161430 

020072 

161374 

161370 

620073 
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$TLkKr: 

1$: 

es: 

ROI: 

jATHIS ROUTINE ISSUES A READ COMMAND TO THE LPA-11 

i CALL = JSR RS, STLKR 
3H i RD oO sOFFSET OF CEVICE 
i TURNS HERE 
:#DATA IN WORD siatR 
:# 

MOV RO 5 (SP) ;SAVE RO 
MOW (S)+,R :GET OFFSET 
BIS #300' Ro :ADD READ CODE 
ISR PC, ${Pu ‘WAIT TILL READY 
MOVB RO; JKMADY 
MOVB aS; aknab2 s ISSUE WRITE FP 
ISR PC'SLP 
MOV RO! RDI 

JSR RS, STOUT »-TOUT-CHECK FOR TIMEOUT 

ERROR :/TIME-OUT ERROR 
?/WE FAILED TO COMPLETE 
:/CURRENT OPERATIO 
: “CONTINUES IN THIS: LOOP 
:/WOULO MAKE US “HANG” HERE 

BR 1$ 

: RETURNS HERE-FROM-TIMED OUT. 
BIT WITS, akKMADO :FAST PATH GOT DATA? 

MOVB #4, JKMAD2 ; ISSUE FAST PATH READ 
JSR PC’ S$LPW 
MOVB aKMADY , SDATR ;GET LOW BYTE 

JSR RS, STOUT ;-TOUT-CHECK FOR TIMEOUT 

ERROR : /TIME-OU” ERROR 
:/WE FAILED TO COMPLETE 
: “CURRENT OPERATION 
!/CONTINUES IN THIS LOOP 
:/WOULD MAKE US “HANG” HERE 

BR 2s 

; “RETURNS HERE-FROM-TIMED OUT. 
BIT agiT5, , IKMADO “FAST PATH READY? 

Move a4, akMADe ; ISSUE FAST PATH READ 

MOVB akHAD, $DATR+1 ;SAVE HIGH BYTE 
MOV P)+,RO 
RTS Re 

Seo 0086
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e312 029072 o00000 SOATR: .WORD 0 

2914 ‘THIS ROUTINE WEITS FOR KMC-CODE TO bECOME READY AS WELL 
eais :AS FAST PATH TO BE READ. 

e317 CALL = JSR PC, SLPW 

2919 IT WILL TIME OUT IF TOO MUCH TIME IS TAKEN BY 
e920 : THE MICRO-PROCESSORS AND REPORT AN ERROR, THEN HALT. 

2922 
29e3 020074 010146 SLPW: MOV R1,-(SP) :SAVE R1 
29e4 020076 005001 CLR R1 
29eS 020100 122777 000377 161334 1S: CMPB 8377, aKMAD2 :FINISHEO INSTRUCTION? 
2926 020106 001403 BEQ 2s 
2927 020110 9005201 INC Ri : TIME OUT? 
2928 Oe0lle 001372 BNE 1$ 
2328 020114 000411 BR 10% 

2931 O20116 032777 oO00020 161312 2s: BIT #BIT4, IKMADO ;FAST PATH READ? 
293e 020124 001403 BEQ 35 
2933 020126 005201 INC R1 ;NO - TIME OUT? 
2934 020130 001372 BNE 2s 
2335 020132 o00402 BR 10$ ;YES - REPORT AN ERROR 

2937 O20134 O12601 38: roVv (SP)+,R1 :RESTORE RI 
£338 020136 000207 RTS PC :EXIT 

2940 90229140 10S: 
2941 O20140 104401 O20146 TYPE 65S i; TYPE ASCIZ STRING 
2942 Oe0144 oog407 BR 64S GET OVER THE ASCIZ 
2943 658: -ASCIZ <200>#LPA-11 FAULTS 
eaud 020164 64s: 

2346 020164 o00000 118: HALT ;LPA-11 FAULT RUN LPA-11 
e347 020166 000776 BR 118 ! DIAGNOSTICS. 

2949 
2950 
2951 7 
2952 :¥#THIS ROUTINE PROVIDES THE LINKAGE FROM USER CODE TO 
e363 >#A DEVICE ADORESS ON THE I/O BUSS FOR WRITE ONLY. 

a 3 

2955 :# FIRST WE WILL DETERMINE IF THE ADDRESS HAS BEEN USED 
2956 :# BEFORE. IF NOT WE HAVE TO INITIALIZE THE LPA WIT 
2957 :% THAT ADDRESS. 
2958 :# WHEN THE ADDR. IS KNOWN BY THE LPA, DO THE OUTPUT BY 
2959 >% STLKW 
296C is 
2961 
2962 020170 o10046 SOUTLP: MOV RO,-(SP) ;SAVE RO 
2363 020172 O10146 MOV R1'-(SP) :SAVE RI 

2965 O0e0i74 O12700 9001464 MOV #.OVLS,RO ;PROGRAM DEFINED LIST. 
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2966 020200 005001 CLR Rl 
2967 O2ed2e02 9005710 1$: TST (O) ; TERMINATOR REACHED? 
e968 020204 O014e1 BEQ 10$ :YES NEXT STEP 
2969 O20206 Oe7S2e0 000000 CMP a(5),(0)+ :MATCH WITH ADDR IN LIST? 
e970 Oe0ele 001402 BEQ 2s 
2971 Qede14 005201 INC R1 
e37e Oe0ele 000771 BR 1$ 

2974 ge022e0 010137 020236 2s: MOV R1,38 ;SAVE OFFSET, DEVICE KNOWN. 
2975 Oe0ee4 005725 TST (53+ 
2976 Oedee6 013537 O20240 MOV a(5)+,4S ;GET DATA TO BE WRITTEN 
2977 Oe0e32 004537 O17ble JSR RS, STLKW 300 WRITE 
2978 020236 900000 3$: .WORD 0 :DEVICE OFFSET 
2979 Oe0e40 000000 4§: -WORD 0 ;DATA TO BE WRITTEN. 
e980 Oede4e 12601 MOV (SP}+,R1 
2981 Oe0e44 012600 MOV (SP)+,RO 
2982 O202% 900205 RTS RS 
2983 Q20es0 017520 ocj0c000 10S: MOV a(S), (O)+ ;SAVE ADDR. 
e984 Oe0es4 005010 CLR (0) 
2985 020256 004537 016572 JSR RS, SLPAI 
2986 Oe0eb2 001464 .WORD .DVLS 
2987 Oe0e64 000755 2s 
2988 
2989 5% 
2990 ;*#THIS ROUTINE PROVIDES THE LINKAGE FROM USER CODE 
e931 ;#TO A DEVICE ADDR. ON THE 170 BUSS FOR READ ONLY. 

2993 t EFIRST WE WILL DETERMINE IF THE ADDRESS HAS BEEN 
2994 :#USED BEFORE. IF NOT, WE HAVE TO INITIALIZE THE LPA 
2995 ;*#WITH THE NEW ADOR. 
2996 :®2WHEN THE ADDR IS KNOWN WE CAN DO OUTPUT THROUGH 
2997 : ¥STLKR 
2998 pe CALL THROUGH — MOVEI  ODATA,ADOR. 
29993 ; WHICH EQUALS: 
3000 1a JSR RS, SINLP 
3061 1 i -WORD = XX ADOR OF DEVICE 
300¢ 1 -WORD = YY ADDR TO sTORE READ DATA. 

3004 O20266 910046 $INLP: MOV RO, -(SP) ;SAVE RO 
3005 O20270 010146 MOV R1,-(5P) :SAVE R1 

3007 020272 012700 001464 MOV #.DVLS,RO ;PROG DEFINED ADDR. LIST. 
3008 O20e76 005001 CLR R1 
3009 020300 005710 1$: TST (Q) EOL REACHED? 
3910 d2030e o014e0 BEQ 10$ YES - DEFINE NEW ACOR. 

3012 020304 o27S20 oD0000 CMP a(S), (O)+ “ADDR. MATCH? 
3013 020310 001402 BEQ 2s 
3014 020312 OO0S201 INC Ri 
3915 020314 000771 BR 1§ 

3017 020316 010137 020330 2s: MOV R1,3$ ;SAVE LIST OFFSET 
3018 O2e032ee 005725 TST (53+ 
3019 020324 004537 017726 JSR RS, STLER ;GO READ DEVICE 
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020330 

020332 
020336 
020340 
020342 

020344 
020350 
0203Se 
020356 
020360 

02036e 
020366 

020414 

020416 
020420 

020422 

020434 
020440 
020442 

020330 
000000 

013735 
012601 
012600 
o000e0S 

017520 
005010 
004537 
001464 
000756 

020537 

o00e0S 

000000 
000000 

ooo000s 

00$737 
001004 
062737 
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020072 

ooo000 

016S7e 

020416 

020416 
020420 

020420 

ooo004 

017450 

o0000e Oe04S6 
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APT COMMUNICATIONS ROUTINE 

SOFS=. 
38: 

10$: 

STOUt: 

18: 

es: 
3s: 

$SAD: 
SCNT: 

SRESET: 

st 

.WORD O ;OFFSET OF DEVICE 

MOV SDATR,a(S)+ ;STORE DATA. 
MOV (SP)+'R1 :RESTORE RI 
MOV (€P)+'RO *RESTORE Re 
RTS RS SEXIT 

MOV a(S), (0)4 
CLR (0) 
ISR RS, S$LPAI 
.WORD .DVYLS 
BR es 

?#$TOUT ROUTINE USED TO WATCH IF 
1% WE’RE IN A LOOP TOO- LONG 
be CALL= JSR RS, STOUT 
* ER ERROR 5% ;RETURNS HERE ON TIMEOUT 
5% 

# ;RETURNS HERE NO ERROR 
3% 

CMP RS, $SAD ;SAME ADDR? 

MOV RS, $SAD ;NO-SAVE THIS ADDR. 
CLR SCAT ‘CLR CNT AT ADDR. 
BR 25 
INC SCNT ; OVERFLOW? 
BMI 33 :YES-ERROR RETURN 
ADD #4 ,RS :NO-NON ERROR RETURN 
RTS RS : RETURN. 

.WORD O : CONTAINS LOOP ADDR. 
‘WORD O 8 OF TIMES AT ADDR. 

i THIS ROUTINE REPLACES, WHAT THE USER WOULD ORDINARILY 
:#USE FOR A RESET. FIRST WE DO A RESET INSTRUCTION. 
;#THEN WE CLR ”.DVLST” ante FORCES US TO RESET 80TH THE 
?*#KMC ANDO OMC AS SOON AS A DEVICE IS REFERENCED. 
> 

iy CALL=JSR RESET sREPLACES “RESET INSTRUCTION 
i ; RETURNS PreRe 

RESET ;RESET THE WORLD. 

MOV J2$,1$ ;/READ DEVICE REG 2$,PUT DATA IN 1S. 
TST SAERR 7 IF NO ERROR; LOOP 
BNE 105 > THERE WAS AAC ERROR. 
ADD #2, 25 :UPOATE DEVICE ADOR 

?YOU SEE ,WE HAVE TO PROTECT OLR SELF! 
:IF 2§ CONTAINED A VALID ADOR,WE 
!MUST KEEP TRYING UNTIL WE GENERATE 
:AN INVALIO ADDR. 

SEQ 90089
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3074 O204SO 000764 BR SRESET 
307S O204Se2 10S: 

3058 §Sdueq Sogc0 1s RCRD OF , JUNK LOC. ¢ : . 

3078 020456 160000 2s: .WORD 160000 ;OUMB ADDR. FORCES INIT OF DMC-KMC. 

3030 
3081 
athe  SDELAY- ROUTINE TO GIVE A MINOR DELAY. 

36.83 har %os SED ne REF SP Cir ic ai aati BUT 
30s : JUST UR LITTLE OELAY. 

3187 ; THOT I5 UNLESS A REAL TIME CLOCK IS PRESENT? 
3388 : THEN WE’LL GENERATE A TIME BETWEEN 16MS TO 32 MS 

2090 ; 
3091 ; CALL= JSR PC, SDELAY 
3092 : 
3093 020460 SDELAY: 
3094 020460 005737 O20s42 TST RTCCSR ;CLOCK PRESENT? 
3095 Oc0464 100016 BPL 10$ 
3096 O20466 012737 oO000e o02053e MOV #2, TIME 
3097 O20474 052777 ©CO0115 Od0040 BIS 8115, aRTCCSR ;START CLOCK 
3098 Oe0S02 005037 177776 CLR PS 
3099 020S06 005737 O20532 1S: TST TIME 
3100 O20S512 001375 BNE 1$ 
3101 020514 005077 cOt0ee CLR aRTCCSR :STOP CLOCK 

3103 O20S20 000207 RTS PC 
3104 G20Se2 105237 o70532 10S: INCB TIME 
3210S 020526 001375 BNE 10$ 
3106 020530 000207 RTS PC 

3108 020532 oo00000 TIME: .WORD 0 

3110 020534 005337 020532 CLKINT: DEC TIME 
3111 O20540 g0000e RTI 
gile Oe0S4¥2 9o00000 RTCCSR: .WORD 0 ;CLOCK CSR IF USED. 

3114 ¥ 
3115 i STHIS MACRO ALLOWS THE OPERATOR TO TALK TO 
3116 :#ANY DEVICE ON THE 1/0 BUS 
3117 *#USER MUST START AT THIS ADDR 
3118 !#HE MUST SAY EITHER “E” FOR EXAMINE, OR “D™ FOR DEPOSIT. 
3119 :¥°E" IS DEFAULT. 
3120 :#NEXT, HE MUST SUPPLY AN ADDR. 
3121 ?#NOTE IF ADDR. IS NOT FOUND ON I/O BUS, A HAL 
2lee ;#WILL OCCUR. 
3123 
3124 O20544 SUTK: 
3125 020544 005037 O01464 CLR .DVLS 
3126 oO205S50 218: 
3127 O20SSO 104401 o205S56 TYPE , 65S 2: TYPE ASCIZ STRING 
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3128 Oe0SS54 
3129 
3130 020S70 
3131 020570 
3132 Be 74 
3133 O20S76 
3134 Q2e0604 
313S 020610 
3136 O20616 
3137 Q20620 
3138 Q2e06e4 
3139 020632 
3140 
3141 020634 
3142 O20640 
3143 Oe064e 
3144 
3145 Q20644 
3146 O206S0 
3147 Qe06Se 
3148 O206S4 
3149 
3180 O206S6 
31$1 O20656 
31Se O2066e 
3153 
3154 020674 
3155 020674 
3156 020676 
3157 
3188 020702 
3159 020706 
3160 020710 
3161 020712 
3162 
3163 020714 
3164 020716 
3165 020720 
3166 O20726 
3167 020734 
3168 
3169 
3170 
3171 
3172 
3173 
3174 
3175 
3176 
3177 
3178 
3179 
3180 
3181 

ooo4os 

1082oe 

11 333 
104401 
142737 
104407 
012637 
123727 
001411 

004S37 
020716 
0206S4 

013746 
104402 
000736 
000000 

104401 
ooc4o4 

104407 
012637 

004S37 
020716 
020714 
000716 

000000 
000000 

036S2e2 
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160350 

160344 
020720 
000240 

020716 
020720 

O202eb6 

020654 

020664 

020714 

020170 

04%2S04 
040440 
000040 

655: 
bag: 
is: 

020720 

020720 

000104 

es: 

O44S26 205: 
042104 

MO? 
1S-DEC-77 08:40 PAGE 77 

64S 
(200) 8E OR D?s 

a$STKS 
1$ 
aSTKB, 208 
208 
#240, 20S 

(SP)+, 14S 
20$,8'D 
10$ 

RS,SINLP 
14§ 
S$ 

S$,-(SP) 

els 
0 

67$ 
6$ 

<200> sDATA= & 

(SP)+, 135 

RS, SOUTLP 
144 

1><200> #DEVICE 

;;GET OVER THE ASCIZ 

;GET INPUT 
:ECHO, NEXT MESSAGE. 
‘STRIP PARITY, LC 
:GET ADDR. 

;OEPOSIT? 

:GET DATA 

;;SAVE SS FOR _TYPEOUT 
5 §GOTYPE--OCTAL ASCIICALL DIGITS) 
; . 

;; TYPE ASCIZ STRING 
3;GET OVER THE ASCIZ 

ADDR= # 

‘THIS ROUTINE LOOKS THROUGH CURENT .OVLS FOR A/D ADDR. 
;1F UNFOUND 
;TO SET 
s SAMPLE 

GENERATES IT. THIS ROUTINE’S WHOLE PURPOSE IS 
UP THE USER PROGRAM TO LINK TO FILE “ORLPXe” FOR 
TAKEING PURPOSES 
TO_ TAKE SAMPLES, 
A7O CSR_IN BSEL 
(2) HE MUST CALL 

JSR 
. WORD 

THE USER PROGRAM MUST SET UP 
4 AND S. 
THIS ROUTINE: 

RS ,$PUTS ;CALL SET UP ROUTINE. 
ADCSR 'ADDR. OF AD CSR. 

SEY 0091
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ORLPK.P1LI APT COMMUNICATIONS ROUTINE SEQ 0092 

3182 : ;RETURNS HERE ;KMC BSEL 3,6,7 PERMINENTLY SET UP 
3183 : ; (UNTILL ONE DOES A RESET? 

3185 : (3) THE USER MUST PUT CODE CO6 INTO KMC REG ? TO 
3186 : START CONVERSION CAUTION#DO wITH MOVB INSTR.? 
3187 : (“)MONITOR KMC REG 2 FOR CODE 377 (ORLPXe IS DONE) 
3188 : (S)REAG KMC REG 4.5 FOR A/D RESULT. 
3189 : (6) TO TAKE MORE SAMPLES,SIMPLY PUT A/D CSR INTO 
3130 : BSEL 4,5 AND CODE 6 INTO BSEL 2. 

3192 020740 012537 020750 $PUTS: MoV (5)+,18 ;GET ADDR OF ADDR. OF AL 
3193 020744 004537 O20266 JSR RS, SINLP 
3194 020750 Qoc00N 1$: .WORD O 
319S Ge07Se 021046 “WORD 108 
3196 020754 113777 O20330 160470 MOVB SOFS, 2KMADE 
3197 O2c0762 113777 O20330 160464 MOVB SOFS' JKMAD7 
3198 020770 013737 020750 Oeldio MOV 1$,2$ 
3199 020776 062737 OO000e O21010 ADD 82) 2§ 
3200 O21004 004537 O20266 JSR RS; SINLP 
3201 021010 900000 2s: “WORD O 
3202 Oel0le O2i046 “WORD 10$ 
3203 O21014 113777 020330 160422 MOVB SOFS, AKMAD3 
3204 021022 152777 O00340 160422 BISB #340; JKMADG 
3205S 021030 152777 000300 160416 BISB #300; JKMAD7 
3206 021036 152777 900300 1680400 8158 #300; JKMAD3 
3207 021044 OO020S RTS 
3208 O21046 900000 10S: . WORD 
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DRLPK.P11 BINARY TO OCTAL (ASCII) AND TYPE SES 0093 

3810 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

3ele 33 SPERSSRSERSASAASKASHSSKEERSSRRSERERRSREREREESRESRERSSESEREEERSE REESE 

3213 :&THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO 9 6-DIGIT 
3214 >#OCTAL (ASCII) NUMBER AND TYPE IT. 
351° i #$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

;* : 
3217 1 # MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3218 : TYPOS ::CALL FOR TYPEOUT 
3219 7 .BYTE N ::N=i TO 6 FOR NUMBER OF DIGITS TO TYPE 
3220 i ‘BYTE M :i:M=1 OR O 
32e1 :# ;;1=TYSE LEADING ZEROS 
3ece + ::Q=SUPPRESS LEADING ZEROS 

;* 

32204 !¥S$TYPON----ENTER HERE TO tYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
3225 :#$TYPOS OR STYPOC 
3226 > #CALL: 
3227 1 MOV NUM, - (SP) ;:NUMBER TO BE TYPED 
3828 1% TYPON ::CALL FOR TYPEOUT 

,% 

3230 1¥$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
3231 > #CALL: 
3232 1a MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3633 1a TYPOC ::CALL FOR TYPEOUT 

3235 021050 017646 o00000 STYPOS: MOV a(SP),-(SP) ;;PICKUP THE MODE 
3236 021054 116637 000001 021273 MOVB 1(SP), SOF ILL ;:LOAD ZERO FILL SWITCH 
3237 021062 112°37 021275 MOVB (SP)+°$OMoDE+1 ;:NUMBER OF DIGITS TO TYPE 
3238 021066 O6e.16 oO00002 ADD a2, (SP) ?: ADJUST RETURN ADDRESS 
3239 021072 O00406 BR STYPON 
3240 021074 112737 000001 021273 STYPOC: MOVB #1, SOF ILL ;;SET THE ZERO FILL SWITCH 
3241 021102 112737 O00006 021275 MOVB #6; SOMODE+1 ::SET FOR SIX(6) OIGITS 
3e42 021110 112737 O0000S 021272 STYPON: MOVB #5, $0CnT ::SET THE ITERATION COUNT 
3043 021116 010346 MOV R3;-(SP) +: SAVE R3 
3244 021120 O10446 MOV RY’ -(5P) >: SAVE RY 
3245 O2ll22 O10S46 MOV RS -(SP) >: SAVE RS 
3046 021124 113704 021275 MOVB SOMODE+1,R4 ;:GET THE NUMBER OF DIGITS TO TYPE 
3247 621130 OOS4O4 NEG RY 
3248 021132 062704 900006 ADD #6,RY ;;SUBTRACT IT FOR MAX. AI.LOWED 
3249 021136 110437 021274 MOVB RY’ SOMODE >: SAVE IT FOR USE 
3250 021142 113704 021273 MOVB SOFILL,RY ;:GET THE ZERO FILL SWITCH 
3251 O21146 016605 O00012 MOV 12(SP),RS ;;PICKUP THE INPUT NUMBER 
3252 0211S2 o0s003 CLR R3 >:CLEAR THE OUTPUT WORD 
3253 021154 006105 1S: ROL RS ;:ROTATE MSB INTO “C” 
3254 021156 ooo4o4 BR 33 ::GO DO MSB 
3e5S 021160 006105 2s: ROL RS :FORM THIS DIGIT 
3256 021162 006105 ROL RS 
3257 021164 006105 ROL 
3258 021166 010503 MOV RS,R3 
3259 021170 006103 35: ROL R3 ;;GET_ LSB JF THIS DIGIT 
3260 021172 105337 021274 DECB $OMoDE >: TYPE THIS DIGIT? 
3261 021176 100016 BPL 7§ ;;BR_IF NO 
3262 O21200 O42703 177770 BIC 8177770,R3 ::GET RIO OF JUNK 
3263 Oel2e04 901002 BNE 4g :: TEST FOR O 
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DRLPK.P11 BINARY TO OCTAL (ASCII) AND TYPE SEG 0094 

3cfe 0e1eG& 005704 TST RY ;; SUPPRESS THIS 0? 
3e6S Oel210 Q014Q3 E $ ; 7: BR Y 

6 lele 33 4S: ie 4 BG NFS LFBpRESs ANYMGRE O'S 
6 1244 P 3 00 060 BIS #°0,R3 ;;MAKE THIS DIGIT ASCII 
68 1ee0 7 040 cs: 61S e* R32 ;;MAKE ASCII IF NOT ALREADY’ 

3e69 Oeleey 110337 Oe1e70 MOVB R2,88 ;; SAVE FOR_TYPING 
3270 QOele3O 104401 021270 TYPE a$ ;;G0 TYPE THIS DIGIT 
3271 Qeles4 1085337 Oele/e 7$: OECB SOCNT ;;COUNT BY 1 
3272 Oele40 003347 BGT es ;;8R IF MORE TO DO 
3273 OeleY¥e dO02e402 BLT 6$ ;;BR_IF DONe 
3 74 pe iste QO O04 INC RY 3 3 UNSURE LAST DIGIT ISN’T A BLANK 

i) 1246 44 BR es ;;GO DO THE LAST DIGIT 
3e76 O2i1eSO 012605 6$: MOV (SP)+,RS ;;RESTORE RS 
3277 Oe i seg Oi eR MOV (SP)+,R4Y ;;RESTORE RY 
3278 OeleS4 12603 MOV (SP)+,R3 ;;RESTORE R3 
3279 OeieS& Q016666 O0000e o00004 MOV 2(SP),4 (SP) ;;SET THE STACK FOR RETURNING 
3280 Oeleb4 012616 MOV (SP)+, (SP) 
3281 Oeleb& 000002 RTI ;; RETURN 
3e82 Qe1e270 000 8$: -BYTE Q ;;STORAGE FOR ASCII DIGIT 
3283 021271 000 -BYTE 8] ;; TERMINATOR FOR TYPE ROUTINE 
3284 Q2le7e 000 SOCNT: .BYTE OQ ;;OCTHL DIGIT COUNTER 
3e8S 021273 ojala) $OFILL: .BYTE O ;;ZERO FILL SWITCH 
3286 Oele74% dO0U00 SOMODE: .WORD O ;;NUMBER OF DIGITS TO tYPE 



MAINDEC-11-ORLPKA 
DRLPK.P11 

33 

W
W
 
W
W
W
 
W
W
W
 

W
W
 
W
W
W
W
W
W
W
W
)
 

N
U
T
)
 

a 
be
 
be
 
b
e
 

be
 

he
 
be

 

—
-
O
 
O
D
N
I
M
U
I
E
 

W
e
 

MACY11 27(654) 
TRAP DECODER 

010046 
016600 
005740 
bd988 

6300 
016000 
000200 

o000de 

021332 

000004 000002 

DO8 
1S-DEC-77 08:40 PAGE 81 

SEQ 0095S 

.SBTTL TRAP DECODER 

- RHEKSSESKRESSESRESESSSSSSERESHSESESSRESERKESERESESRERERSRERERESSEEED 

‘THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADORESS 
:#0F THE DESiRED POUTINE. THEN USING THE ADORESS OBTAINED IT WILL 
:#GO TO THAT ROUTINE. 

STRAP: MOV RO,-(SP) : SAVE RO 
MOV 2(5P),RO iiGEt TRAP ADDRESS 
TST =(RO) ‘BACKUP BY 2 
MOVB (RO),RO :GET RIGHT BYTE OF TRAP 
ASL RO !POSITION FOR INDEXING 
MOV $TRPAD(RO),RO : HOST TO TABLE 
RTS RO ::G0 TO ROUTINE 

;;THIS IS USE TO HANDLE THE “GETPRI” MACRO 

STRAP2: MOV (SP), -(SP) ;MOVE THE PC DOWN 
MOV 4(SP3,2(SP) MOVE THE PSW DOWn 
RTI : RESTORE THE PSW 

.SBTTL TRAP TEBLE 

/#THIS TABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED 
:#BY THE “TRAP” INSTRUCTION. 

; ROUTINE 

$TRPAD: .WORD  STRAP2 
$TYPE 5 ;CALL=TYPE TRAP+1( 104401) TTY TYPEOUT ROUTINE 
S$TYPOC 3;CALL=TYPOC TRAP+2( 104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
Hw ¥Q5 5s GALL= =TYPOS TRAP+3( 1 44 3) TYPE OCTAL NUMBER (NO LEAD DING ZEROS) 
TYPON ?:C€ALL=TYPON TRAP+4(1 TYPE OCTAL NUMBER (AS PER LAST CALL) 

§$RDCHR ;;CALL=ROCHR TRAP+S5(10440S) TTY TYPEIN CHARACTER ROUTINE 
S$RDLIN ::CALL=RDLIN TRAP+6( 104406) TTY TYPEIN STRING ROUTINE 
SRDOCT ::CALL=RDOCT TRAP+7( 104407) READ AN OCTAL NUMBER FROM TTY 
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o000e4 
000026 
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o000e4 

oco0e4 
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042527 

E08 
1S-DEC-77 08:40 PAGE Be 

UP ROUTINES 

.SBTTL POWER DOWN AND UP ROUTINES 

$PWRON: MO V 
MOV 

 PSERSRSSSSSSSERKSSSHASFRSSSSSKSSSSSRESESAESSRSERSSSSSERERRES EEE SS 

POWER DOWN ROUTINE 
SSILLUP, J8PWRVEC ;.SET FOR FAST UP 
8340, JSPWRVEC+2 ; ;PRIO:7 
RO, -{SP) >:PUSH RO ON STACK 
Ri, -(5P) ::PUSH R1 ON STACK 
R2'-(SP) :;PUSH Re ON STACK 
R3,-(5P) +:PUSH R3 ON STACK 
RY’ -(SP) >:PUSH RY ON STACK 
RS’ -(SP) > PUSH RS ON STACK 
JSWR, -(SP) ::PUSH @SWR ON STACK 
SP, SSAVRE >; SAVE SP 
SSPWRUP, JUPWRVEC’;;SET UP VECTOR 

-7-2 ;;HANG UP 

5 RRR ERA MEEESEA ARE RERE SEER EEA EERE ESEEER EERE AER E SERS REESE EH EE 

-POWER UP ROUTINE 
$PWRUP: MOV 

MOV 
CLR 

1$: INC 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
TYPE 

SPWRMG: .WORD 
MOV 

SPWRAD: .WORD 
RTI 

SILLUP: HALT 
BR 

$SAVRb: O 
SPOWER: .ASCIZ 

EVEN 
.EVEN 
DIST: BLKI 
BUFFER: .BLKW 

.END 

#SILLUP a ePWRVEC ;SET FOR FAST DOWn 
SSAVRE, 5 -:GET SP 
SSAVRE !:WAIT LOOP_FOR THE TTY 
SSAVRE > WAIT FOR THE INC 
1§ -:0F WORD 
(SP) +, aSWR :!POP STACK INTO @SWR 
(SP)+; :!POP STACK INTO R 
(5P)+°R4 *!POP STACK INTO RY 
(SP)+°R3 ;;POP STACK INTO R3 
(5P)4+’R2 ::;POP STACK INTO Re 
(SP)4 RI :POP STACK INTO RI 
(SP)+°RO ::POP STACK INTO RU 
SSPWRON, JSPWRVEC':-SET UP THE POWER DOWN VECTOR 

SPOWER :;PO 
(PC)+, (SP) StRESTART AT BEG 
BEG2 

;;THE POWER UP SEQUENCE WAS STARTED 
7-2 ;; BEFORE THE POWER DOWN WAS COMPLETE 

:;PUT THE SP HERE 
€15><12>"POWER” 

20d. ;STATE-WIDTH DISTRIBUTION 
4096. ;BUFFER AREA 

SEQ 0096
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ORLPK.P11 CROSS REFERENCE TABLE 

ABASE = 170400 l6e8 267 308 358 353 
AcCOW! = 000000 267 310 

Elbe: BSE = C = 
ADBUFF 001320 3598 700 717 74S 796 803 876 889 

1248 le 13ee 171? 1746 
AOOWO = 000000 e6 
ADDW1 = 000000 267 
ADOW1O= 9000000 267 
ADOWL1= OO0000 267 
ADOW1e= 000 267 
ADOW13= 00 267 
ADOWI4= 000000 267 
ADDWIS= 00 267 
ACOWe = 900000 267 
ADOW3 = 000000 267 
ADOWY = 900000 267 
ADOWS = 000 267 
ADDWE = 000000 267 
ADOW7 = QOOONO 267 
ADDWS = 000000 267 
ADOWS = 000000 267 
ADEVCT= 000000 267 273 
ADEVM = OC7>G00 267 309 
AENV = 000000 267 278 
AENVM = 000000 267 279 
AFATAL= 000000 267 270 
AGAIN. OQ071l22 13838 1415 
AGATST 012004 18808 1915 
AGTST OQ12016 1073# 10918 11038 1881 18828 
AMROR1= OO0000 267 eg3s 
AMADR2= QO0000 267 e939 
AMADR3= 000000 267 302 
AMAORY= 0000 267 30 
AMAMS1= OO0000 267 e893 
AMAMSe= 000000 267 297 
AMAMS3= 000000 267 300 
AMAMSY= 000000 267 
AMSG 012237 451 19358 
AMSGAD= 000000 267 27S 
AMSGLG= 000000 267 276 
AMSGTY= 000000 267 269 
AMTYP1= OOO000 267 290 
AMTYPe= 000000 267 298 
AMTYP3= Q00000 267 301 
AMTYP4= 000000 267 304 
APASS = 000000 267 272 
APRIOR= 000300 1648 267 360 
APTCSU= 000040 2510 26158 
APTENV= 000001 e411 2503 271 26138 
APTSI2= 000200 516 ebles 
APTSPO= 000100 eS0S 2573 2614s 
AROUND Q07262 1411 14148 
ASKCH 013632 1147 20858 

1048 11098 11178 11188 

SES 009° 

1195
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DRLPK.P1I CROSS REFERENCE TABLE SEs 9998 

ASWREG= 000000 267 280 
ATESTN= O00000 267 271 
ATMSG OQ12364 1189 19568 

ils 2 SaaS og 
AVECTI= 140340 1638 267 306 361 424 42S 

sieeoa Soneas son ete auzee 
BASECH 001332 3048 786 947 948 1191 1224 lees 1372 1677 1711 1836 
BEGIN 001714 184 4738 1882 
BEGINA 005156 $80 10778 
BEGINC 004656 $83 10les 
BEGINL 002710 63e8 1070 1081 
BEGINN QO0SS4O $89 114S8 
BEGINS Q0S610 S932 11558 
BEGINW O0S250 s9S 10988 
BEGINe 001722 186 4758 
BEGL 00$114 571 S86 10678 
BEGe 002404 18S 448 $678 3364 
BITPNT OO01412 3888 igide 1319 1346 1347% 
8ITO = Q00001 i3Ss O& 72S 734 
81700 = 000001 1eS8 135 
B1TO1 = Q0000e 1248 134 
BITOe = OOOCOY le3s 133 
BITO3 = 000010 lees 132 
BITOY = 000020 leis 131 
BITOS = OO0040 1208 130 
BIT0& = 000100 1198 129 
BITO? = 000200 1188 128 
BITC8 = OO0400 1178 127 2347 
BrTO9 = 901000 1168 126 2385 2421 
BIT1 = Q0000e 1348 2730 
B1T10 = O02000 11S# 2399 
BIT11 = 004900 1148 1308 2362 2670 
BITie = 010000 1138 lole 
BIT13 = 020000 lles 1020 1049 2406 
BIT14 = 040000 1lle 642 2333 266e 
BIT1S = 100000 il0s 673 693 733 1863 2670 
BITe = QO0004 1338 
BIT3 = O00010 13e8 
BITY = Q000e0 1318 666 788 792 2931 
SITS = O00040 1308 658 2674 2887 2904 
BIT& = 000100 1298 650 ~ 
BIT? = QO00200 1288 687 733 792 1734 
BIT8 = 000400 1278 638 
BITS = 001000 1268 680 737 791 

Bivec. el uss 8 
BUFFER Oe2354 1338 3400% 1402* 861417 1445S 1514 1526 1$28 1556 1567 1568 1869 1891 

1S94 4a 
BUFF] 013753 1497 21038 
BUFFe Q14001 1$90 ellis 
BUMPAD O0S3ee 1071 1089 1101 11068 
BiPASS O00S474 1114 11288 
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10 11434 17888 17 
1i Ritg Q ett 1783 

CH 012317 10e2 19498 
CHAN Ole4O1 164S 19S98 
CHANL 001362 3768 947% 11634 1e48 1326 1618% 1619 1646 16768 16774 1678 171248 2195 
CHANNEL 90704 13718 
CHL 00135 3718 1148s 1149 11S2 1158 1184 1190 lelb leeet 1224s 
CHe 0013Se2 3728 11618 1163 1176 lele 1223 lees 
CLEAR! 006770 19578 1389 
CLEAR 007034 13688 1370 
CLKIN 020534 31108 
CMSG 012244 yys 19378 
CNNO 006746 1307% 311% 13eS 13518 
COMPAR QO11314 773 816 827 839 8Se 864 880 304 916 327 938 964 17888 
CONV 006300 12588 1275 
CONVR 007150 1387 13908 
CONVRT 011072 771 814 82S 837 850 B62 977 890 914 92S 936 1195 17108 
CP = 000015 SOs 254g ess3 
CRLF = 000200 Sls 2520 °ess3 
co 013671 S43 20318 
Cl 013674 1292 209e8 

ss  BLSar ieeg deaue 2082" 8 
Oac 001404 3225 95S 121S 1219 1315 1319 1322 13468 1664 1667 1670 1673 
DASH 012273 14Se 194Ss 
DAWAIT OO4646 876 889 913 10078 

geen” braeve Sot iidee 2188 14S7% * 8 
DEC TYP 011504 96e 1174 14S3 1459 1467 1471 1474 1485S 1535 1639 1642 18068 
DELAY 001406 3868 132e% 1323 
DELAY] 007230 1396 14O4% 
DELAYe 007236 1398 1240S 14068 
DELAYS O07144 13888 1389 
DELCLR O1034e 1495 1507 1S97 16068 
OF 1 014636 335 342 348 354 e2018 
OH1 O14413 333 21678 
DHe O144S1 3Se 21738 
DH3 014S34 340 346 elses 
CIFLIN Q067S0 1004 13538 
OISPLA 001142 c48s Sous Slee 10S1# 2377% 2398 
CisPRE G00174 1818 Sle 
OIST 021534 1360 1428 1498 33738 
DONe 012416 196e8 
ORLPX2= #eeeEER GC 148 2660 
DSWR = 177570 Sos 247 S03 
OT) 014576 334 21938 
OTe 014610 383 21958 

Bhim BAISEB Th, Sige THIEL saice sep teige 10780 
EOGE 001410 2878 949 1230% 1233 1256# 12734 1276 1277% 12788 12794 1283 1339 16844 

1 * 
EOGFLG Q064SO 11718 1238 1289 12998 l62e# 16928 
ECINT 001430 3958 1068 1078 1096% 1100 
EMTVEC= 000030 14S 487% 488s 
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DRLPK.P11 CROSS REFERENCE TABLE SEQ 0100 
EMI 014253 33221488 
EM2 014301 339 21528 
EM3 014331 345 81578 
EMY 014362 351 aloes 

R 010564 1652 «= 1654s 6578 
ERNSG 12505 969 1206 1463 1478 1490 1551 1657 19738 
ERR 0060S2 1203. = 12068 
ERRVEC= OOOOO4 1388 © S01 Soze 513% 2338 2339 2a4ie 2344s 
FIRST 001342 3688 1366" 1440 14428 
FIXADR 005372 110711158 
FIXONE 005376 11168 
FLAG 901400 3038 46538% SsS* 1493 1554 
GETOAT 010120 15588 1566 
aHsG  OLSeel Meg 1558, TSR 1bED 1878 
CNS = #8eEEE LU 180265302707, 2711 2715 2331293183 34189319 3320, 3321324 

3 
HAFMSG 012675 1487 ©19968 
HALF 007600 1479 14818 
HEAD! 014034 SS? Plels 
HEADS 013613 1016 = 20828 
HT = OOOO! 1 488 e518 2559 
HUNS 14571 191S* 1827" 1829% 1832 21978 
INRNGE 007324 142414278 
IOTVEC= OO00020 1438 =48S5* 4e6e 
fare, Beles ce are & 
KMADO }= 001436 jwO78 Beh) ebbee = 26708 2674 27302790 2792 a7a4e 27954 2802 2807" = 2887 

4 
KMADI 001440 4108 529 
KMAD2  a0l44e ul2e 1332# 1333 1336 1337 1392* 1393 2679% 2692 2732 2746 27608 2773 
creo gots GiLL S8get Seger Soret steer ses & * % 
KMADY GO1446 4168 1331% 1335% 1339 13918 1395 26949 2699 27238 2725" 27278 2748 27918 

2796 2799% 28084 2840s 2844s 2849 28718 2891 2908 
KMADS 001450 4188 
KMADE  O014Se 4208 2793" 2803 3196* 3204« 
KMAD?  OO14SH4 4228 533  3197* 3205s 
LAST OO7442 1438-14558 
LEND OQO4644 1003 10058 
LESS  Q11422 1783 «17858 

F = Q0001e 498 2553 2559 
LINEA 0135 1536 20798 
LOAD. 010320 1582 is9S—Ss«1 5998 
LOADY 11402 1501 1803 1602 17798 
LOADO = 010324 16008 1604 
Loe 010316 1555-15988 
LPAODH 001450 4178 
LPAOL OO1446 41S 
LPCI 001436 4068 
LPCO 89 OO L442 4118 
PMR 001440 4098 
LPMS1  OO14Se2 4198 
LPMS2 = OO14S4 4218 
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LPSO 001444 4138 
O12327 1175 19518 

ies bleres Het gaat 
MAX 00:420 3918 884s 89e 896# 1574# 1579 1S8i# 1585 
MAXTST 010216 1577 15798 
MENO O1e775 1082 20088 
MESP 012757 1643 200S8 
MESR 012744 1640 20038 
METST Q13731 20998 
MIN 001414 3898 897% 987 1$73% 1576 1S78# 1S84 
MINUS Q12233 1808 19338 
MLSB 013716 20978 
MOFSET 013703 960 20958 
MSG16 013152 1496 20318 
MSG18 Q13060 1589 20188 
MSGe0) =6013120 1353 e0ebs 
MSGel 013S4S 1$13 20758 

me caret 
MYTEMP 001426 3948 684# 687 693% 696 700 706# 709 713 717 725% 728 731 

es a a ss SS 1013 101 # i 
le6e% 1268S 1268 1273 1376# 1379 1717# 1720 1728 1731 1735 1742 1746 

NAR 007510 1464 14668 
NARMSG Q012S44 1468 19798 
NARROW 001340 3678 136S* 143e# 1466 1481 
NBEXT 001354 3738 601% 608# 612 618% 619 1106 1113% 1126* 
NEXT 007126 13848 1410 
NMBEXT 001356 3748 619% 1126 
NOI 612371 1631 19S78 
NOTA 010572 16e1 16608 
NOIMSG OQleletb 1146 19218 
NOITTST O10400 11S1 16188 
NOI] 01060e 16628 1683 
NOI8 010664 978 980 982 16768 
NONE 001706 456 4S8 4708 
NOTNAR 007360 1431 14378 
NOTNEW 910010 1523 1S288 
NO TOK 0072S4 1408 1Y¥les 
NOVTSS O02332 S46 $49 5S4 SS78 628 
NXTCMP 010202 1$7S8 1$83 
NXTCVT O06634 13308 1343 
NXTSTA 007752 15158 1Se9 
NXTY1 007706 19008 1505S 
NXT8 010164 1S718 1$88 
OFFERR OO04Sie 967 9698 
OFFOK Q04S20 3968 9718 
OKAY 007246 1401 1403 14098 1413 
OKAYO 011530 1811 18138 
OKMSG) QO12474 971 1204 1465 1480 1492 1553 1655 19718 
ONAD 0130e1 e0les 
ONES O14S74 1813% 1819% 1820 iBee* 1831% 21908 . 
OUT 001424 3938 1354# 1363% 14eS* 1470 1473 1476 1483 
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MACY11 27(6S54) 
CROSS REFERENCE TABLE 

19918 
447% 

1S-DEC-77 08:40 PAGE 88 

C4 

ae
 

Ome
 

CAD
 P

L)
 

b= 
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@ am
 

G
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e
 

1773% 
3331# 

3136 

3332# 

3155 

KO8 

3341 

33268 

5S9# S66# 
760% 799% 

1080% 1081# 
1182 1205 
14713 14974 
1605S 1616% 
1693 1708 
24708 2508 
2838% estes 

1670 1673% 
1344 

3347% 3359 

1664% 1667% 
1702 1705 
1706 
1707 

45S 468% 

6 
876% sso 
1088 1089% 
1207% le2e0% 
1485% 1495% 
1620% 161% 
1771% 1774 
2Se7# 2534 
e847" 2851s 

1681% 1690% 

3360# 

1680 1688 

S26 529% 

16892 

531% $32 

SEG 0102 

637% 



MATNOEC-11-ORLPKA 
ORLPK Pil 

R1 =*.000001 

Re =*,h0N00e 

REPOS 006210 
R3 =“Q00003 

RY =“000004 

RS =".000005 

RE =%000006 
R7 =%000007 
SPRSUB O064Se 
SARI 006Se4 
SDELAY O20460 

MACY11 27(654) 
CROSS REFERENCE TABLE 
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MAINDEC~11-ORLPKA MACY11 27(654) 1S-DEC-77 08:40 PAGE 90 
DRLPK.P11 CROSS REFERENCE TABLE SEQ Q10N 

 ] eeicn Breas? fez" tSeSe THSG §O1C14 11 19248 ; 
SETIA 006060 1166 «1167 = 12128 )=—:1229 
SETS 006122 9390 994 «12228 
HIFT 236 134 478 
KhPer q 55a # 1435* 1458 = 1461 
KPMS5G 22 14 be 

SLASH 012431 465 IS42 19648 
cP =“000006 688 44Oe 44e 452% 460% 467 468 483# SOl#  SO9%# S13 S26e = S278 

536 S37 Sog* 576 ble# 627 759# 1023 10S4# 1083% 11158 1158 6 
17s Lig4s 41978 «124s 6 legge Lu7# | 1Sa7e Sue etbs ceeee cee jy ceebs geez 
eee e232% 22338 2234 2237 2239 22418 22508 2255 2266 22678 ec68" 20698 
290" 22918 22928 22938 2294 2296 2299% 23078 2308 2310 23118" 2313 2314 
3iS ss eage# = ea4l = 343) 34H) 2373 374) 378%) «=403 = 423 Hebe 4H O44 # 

2468 4 e4728 «2501# 2502 25128 2514 2515 2516" 2518 2520 2522 2528  2530% 

SPACE 012322 10S$3 19S08 
SPREAD 001402 3848 1759 1766 2198S 
stack = 001100 438 446 452 483 568 

Stir hre (58e4 > ie = 8 

sires doisie geet oes sey asst, TTL, 2 ES DEE BR 101 1 1 
1317 13 1379 1720 1731 1742 2193 2195 2198 

aun 801150 1343 ie 460 467% 481 503* sos S11*% 518% 1018 1020 1049 1148 # 
1308 l6le2 2333 2347 2349 2355S 2362 2399 2406 2418 2421 3339 33528 

SWREG 000176 1828 511 
SWO = QO00001 107% 
SWwOG = QO0001 978 107 
SWO1 = O00002 968 106 
SWO2e = OOOO04 958 10S 
SWO3 = 000010 348 104 
sWO4Y = Q00020 938 103 
SWOS = 000040 3e8 102 
SWO& = 000100 918 101 
SWO7? = G00200 908 100 
SWO8 = OO0400 898 99 
SWO9 = 001000 88s 38 
SW1 = 00000e 1068 
S$W10 = 002000 8 
SWil = QO4000 868 
SWie = 010000 858 
SW13 = Q20000 848 
SW14 = O40000 838 
SW1S = 100000 828 
SWe = QOO004 10S 
SW3 = 000010 1048 



NO8 
MAINOEC-11-DRLPKA MACTI1 271654) 1S-DEC-77 08:40 PAGE 91 
DRLPK.P11 CROSS REFERENCE TABLE SEQ 0105 
Sw = 900020 1038 
SwS = = OOOONO 1028 
Swe = =: 000100 1018 
Sw? = 900200 1008 
Sw8 = OOO400 998 
Sw3_ = 001000 988 _ 
TADDR 001364 3778 = 454 —s1012# = :10678 «= 1077 =: 109S® = 114S® )=-1155* 
TBITVE= 000014 1408 
TEMP QO1346 3708 © 879 as4 900 901 go2e 952% = 9SS*# = Shs) = 959* = HL 9772 9936 

1150# i162" 1197 1248 1407# 14ie# 1714 17468 17518 1752 1753# «1754# = 1760 
TENS 014573 1814* 1823" 1824 18268 198308 2:898 
TEST = 903410 696 718 740 7548 = 799 
TESTAD QO25Se S988 1069 1080 1098 
TESTIT 903400 639 651 659 667 674 7518 
TESTRe O11S44 18168 1821 1825 1828 
TIME 20832 3096" 3099 3104* 31088 3110 
TKVEC = 000060 1478 
TOMSG 012433 1159-19658 
TPVEC = 000064 1488 
TRAPVE= QO0034 1468 489% 490% 
TRTVEC= QOOO14 i418 
TRY OO6S44 13188 1348 
TRYAG 002426 5738 ©6597 
TST1. 002710 6368 637 
TST10 © 003252 7238 
TST11 003436 7668 
TST12 903510 7848 
TST13. 003636 787 gles 
T5714 003666 8238 
TST1S 003716 g35e 
TST16 © 03746 B4Be 
T§T17 003776 769 770 gb0" 
TSt2 gge7s4 6488 
TSTeo §=©ag04026 8718 
TSTel  go4e74 9238 
TSt22 = 04324 q348 
TSTe3 ~=— 004354 auSa 
TSTe4 ©gg4s2e4 970 9758 
TST2S }§=— QO4S64 gage 
TSTeb ~«©—- 00422 10008 
TST3 ©: 003000 6578 
TSTY = QO3O16 6658 
TSTS 003034 6728 
TST © 003052 6798 
TST? —-:Q03166 7058 
TST8  —-010230 is80—ss«1 S828 
TYPBAD 007372 1426 1936 «14408 
TYPE = 104401 44S 451 459 465 470 S43 557 S72 S96 617 960 963 969 

971 1016 1022 1053 1064 #1082 1087 «1148 1147 1156 1159 1175 1181 
1183 1189 1204 1208 1292 1353 1443 1452 1454 1460 1463 1465 1468 
1472 1476 ©1478 1480 1487 1490 1492 1496 14987 1506 1513 1536 1542 
ISSI 1553 1589 1599 15939 1596 1615 1631 1640 1643 1645 1655 1657 
1808 1832 1905 2258 2261 2265 2401 2409 244i 2458 2460 2463 e465 
246392476 BS23)siBBS1=— 705-709-713 HLS 3127) 3134) = 3151) 3270-33188 
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ORLPK. Pil CROSS REFERENCE TABLE SEQ 0106 

3361 
TYPEDG OQ0O6406 1182 12838 1644 
tYPGOC = 104402 2449 2473 3146 33198 
TYPON = 1LO44OY 33218 
TYPOS = 104403 pit 383¢ 10e5 10S6 1084 1178 1186 1199 1286 1295S 1449 1835 1546 

| 
TYPOUT 011620 1817 18298 
7 “PRP 010436 1623 16318 1693 
TYSSET 905716 1172 11748 1239 
U «xP N01526 4338 649 
VHOR 001326 36e8 609 1108 1109 
VARL 1 011754 1842 18658 
VARLTe Q11764 1844 18708 
VARLT3 011774 1838 187S8 
VECTOR Q014S6 4OU8 649% 1110% 1119% l1e0# 1123 13828 1723% 
VECTPS 001460 4258 
VECTRI 001324 3618 LLI1% 11128 11238 1124s 11258 
VERSN 001462 4O78 
VLIN 011750 1549 18628 
VNP 011744 16S3 18608 
VNR 011742 1651 1835 18598 
VSET 011746 le0e 18618 
VTFLG 002656 S4y S47 5S0 6228 
VTINIT 014021 1615 21178 
VTSS 002326 SS2 ssSe 
VVCT 001330 3638 1110 llil 
V1 011720 818 18498 
v10 011724 829 18518 
VIS 011732 882 18S48 
V144 011730 929 18538 
V2 011722 918 18S08 
V2e40 011734 easy 866 940 18SSs 
VS 011736 S06 18S68 
¥SO O11726 775 841 18Ses8 
vSO0 011740 966 18578 
WF ADJ 0116S0 S66 18358 
WETEST OO1416 3908 473% 47S% 1840 
WIDE 001336 3668 1364% 1439% 1469 148e 
WIOMSG 012603 1472 198S8 
WRAP 003436 7628 1088 10993 
Wi 017720 2839 ess4us 
We 017722 2843s essss 
W3 017724 284ex essebe 
SAERR 0174S0 605 2658 e751 2777% 3067 
SAPTHD 001000 207 el3e 
SASTAT= weenne U 25393 et08 
$ATYC 016350 2564 eSb6s 
$ATY1 016324 eSbes8 
SATY3 016332 2508 25638 
SATY4 016342 e414 25658 
SAUTOB 001134 244s 
SBASE 0012S0 3088 S98 1116 1117 
SBDADR OO0l112e2 2398 
$BODRT O01ieb e418 598% 605 609% 757 1735% 1760* 1761 2193 2195 2198 

Cna 
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001124 

es9s 
3108 

eSeSs 

“gers 
304S# 
2e7Sa8 

MACYI1 27(654) 
CROSS REFERENCE TABLE 

2401 

253S% 

478 

3047 

27878 

1S-DEC-7" 

2433 

es4e 

479 

30538 

08:40 PAGE %3 

essls 

487 

2274 
3023 

essts 

493 

2409 

CO9 

494 

2433 

2359% 

2404% 

2424 

6S0* 
2193 

731 
1746 

495 

2441 

2381 

240S 

2426 

658% 
2195 

745 
30048 

2460 

2396% 

2433 

2433 

6664 

757 
3067 

2465 2469 

2433 

2447 

673% 687# 

803 1038 
3141 3193 

eSe4 

709% 

1O44 
3200 

2ss3 

1048 

SEQ 0107 

l2be 



09 
MAINDEC-11-ORLPKA mMACY11 27(654) 1S-DEC-77 08:40 PAGE 94 
ORLPK.P11 CROSS REFERENCE TABLE SE@ 0108 

giee R 02298 e3e8 4974 636% 770% 2357% 2373% 2378 2380 
LPA 16 26338 2965 3030 

SLPERR 001110 2338 498% 637% 769% 2357 2374 2380 2423 
LPW 0074 2838 2e84e 2847 28sl 2870 2873 2890 2907 239e38 
MADR I 1 s8 Ss 
MA RE le3e 998 

$MADR 1236 30e8 
SMADRY OOl2e42 3058 
mal 01424 S42 219 e68e 515 2372 2411 2503 
MAMS 1 1ee4 | 

$mAaMSe 001239 2978 
$NAMS3 001234 3008 
SMAMSY 001240 3038 
SMBADR 00100e 21Se8 
SMFLG 016566 25638 25639 2604s 26088 
MINE id 015121 ee7se 

$MSGAD 001210 27Ss8 2579 eS8e 
$MSGLG OOlele 2768 2eSe4e 
SMSGTY 001174 2698 2577 258s 2597 2601 
SMSuR 015110 2e7b8 
SMTYP1 OOle2S 2908 
SMTYPe OOie31 e98s 
SMTYP3 O01¢g35 3018 
SMTYPY le41 3048 
SMXCNT 015510 2370 23808 
SNULL 001154 eS38 2530 ess3 
SNWTST= OOOOOi 6338 64Se8 654% 6628 6698 6768 70e8 7208 7638 7818 8098 8208 832" 

84Ss8 8578 8688 S208 931% Hes 9728 98Ss 39978 
$0CnT Oele7e 32428 327 1% 32848 

SOMGDE OB 1234 gosce 6-336, «3402 «= 3503s «= a260e 32868 x 
SOUTLP 020170 605 687 696 709 7e8 737 754 791 7396 807 876 989 1016 

VER Suzy 1033 1oat iize 4248 ie33, 1265S 1322 1379 1720 1731 29628 3158 
uy 

oe S Bai soz 333, 272, 1002 388, fBge8 1897% 1898 1916 2364 2381 
SPASTM 001006 217s 
$POWER O21S524% 3362 33698 
$PUTS 020740 1316 1374 31928 
SPWRAD O021Sle 33648 
SPWRON O213Se 49] 33318 3359 
SPWRMG OciSO6 336e8 
SPWRUP O21424 3341 33478 
$QUES 01170 e608 eeS8 2274 2433 2ess3 
SROCHR 14640 eeces 33e4 
SRODEC= #2 nee 3327 
SROLIN 014760 eeS0s 3325 
$RDOCT 015132 229308 3326 
$RDSZ = 000010 22438 
S$RESET Oe042e 911 1771 30648 3074 
SRTNAD 012106 191S8 
SREA = BHKEEE 3327 
$SAD 020416 3042 3044s 30Se8 
SSAVRE= #eeeEe 3327 
SSAVRE 021522 3340« 3348 3349« 3350* 33688 



MAINDEC-11-DRLPKA 
ORLPK.P1i 

SSCOPE 
SSETUP= 

SSTUP 
SSVLAD 
$SVPC 
SSWR 

SSWREG 
SSWRMK= 
STBFY 
STEMP1 
STEMP2 
STESTN 
STIMES 

$TKB 

SVECT1 
SVECTe 

001216 
000000 
007150 
001432 
001434 
001200 
901160 

001146 
001144 
017726 
0176le 
000027 

020362 
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MACY11 27(6S4) 
CROSS REFERENCE TABLE 

1119 

1S-DEC-77 08:40 PAGE 95S 

llel 

497 
2428 

1$5 

489 

2547 

EOS 

491 

3324 

e371 

493 494 

33268 

2377 

495 497 

8614 

2230 

6668 
78S8 
87e8 

10018 

2398 

1895S 

872% 

3131 

669 
787 
920 

2433 

SEQ 0109 

2e11 2280 

258 2es9 
724 767 
989 100] 

234s 2347 
2388 2389 

924s 9354 

6738 676 
809 8138 
924s 931 
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MAINDEC-11-ORLPKA MACYI1 27(654) 15-DEC-77 08:40 PAGE 96 
ORLPK.P11 CROSS REFERENCE TABLE SES 0110 

$xTSTR O1S244 23368 
$$35E£T4= OCOC000 19088 . 
S$OFILL Oele?3 3236 32408 3250 328Sea 
S4HOCAT= seeeee U 2333 e408 
. = 042354 1768 1808 191 1928 1948 1968 1978 203 204e eb" 2088 r-4-4-¥ | 263 

4308 482 497 498 1916 1919 2209 22738 2274 2280 2380 2381 2433 
24798 ess9 eblis 3020 313508 3343 3367 33738 33748 

CvLS 001464 4298 S3S* 5994 6004 2965 2386 3007 3031 31254 
SASTA= sueeee VC 2563 2566 
$x = 90100C e038 208 
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CROSS REFER ORLPR Py 
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Y11_ 27.654) 
ENCE TABLE 

i013 

640 6Se 
883 907 

1034 1258 
691 6398 

1725S 1740 
&8S 694 

1245 12S1 
1250 1376 
715 743 

64S 654 
920 931 

2605 2606 
2566 2568 

657 665 
934 945 

3320 3321 

58e $8s 
1837 1839 

200 202 
671 676 
B36 834 

4 98S 
3212 3289 

2734 2761 

728 1042 

612 1023 
247) 3145S 
270S 2709 

1S-DEC-7? 
GOS 

08:4C PAGE 97 

1184 

3126 

1197 

3151 

739 v4) 
2677 2683 

754 801 

789 794 
1729 

720 763 

746 7B4 

624 626 

633 635 
72e 763 
868 Br0 

2208 2el4 

1284 1293 

781 

8le 

Lay? 

809 

823 

1537 

820 

835 

1S44 

1260 

1014 

832 

B48 

1646 

SEQ Oll1 

84S 

860 



ee a RR NU cee 

M3INDEC-11-DRLPKA 
ORLPK.P11 CROSS REFERENCE TABLE 

SSCMRE 2cOs 
, SSCMTM ecOs 
SSESCA 1508 
SSNEWT = 4508 33 33ST UB 882 
SSSET 33108 3319 3320 3321 3324 3325 

SS5KIP 1508 787 979 
-EQUA 308 40 
- HEADE 308 
» KMADR 178 398 
-KSIS e228 
-LOADL ese e779 
-LPAIN 2ee 2617 
-PUTCS 248 3172 
RESET 228 3054 
- SETUP 308 328 
- SWRHI 308 150 
- SWRLO 1628 
-UTK e98 3114 
-SACTI 30% 187 
SAPTB 30% 2648 

- SAPTH 308 198 
- SAPTY 308 2559 
- SCATC 308 1 
. TA 308 220 
- SEOP 30% 1883 
- SERRO 308 2381 
SERRT 308 2433 

- SINLP ess 2989 
SMMAC 188 
-SOUtL 278s 2950 
. SPARM 308 
- SPOWE 30% 3327 
- SRAND 308 
- $ROOC 30% 2280 
- SREAD 308 2206 
- SSAVE 308 
SSCOP 308 2318 
SSPAC 30% 

- SSWDO 308 
- STLKW 268 2828 
- STOUT 4328 3033 
- STRAP 308 3287 
STYPD 308 

-STYPE 308 2480 

- 

8 
23 

M4CY11 270654) 1S-DEC-77 08:40 PAGE 98 

76 
85 
26 

09 

aa 720 763 781 £093 820 832 

~<_ ~~ hm 

SEG Olle 

845 

m
e
 

e
e
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MAINDEC-11-DRLPKA MACY11 2@7(6S4) 15-DEC-77 08:40 PAGE 39 
DRLPK.P11 CROSS REFERENCE TABLE SEQ 0113 

AoC 1279 1422 1833 1562 1689 1691 1701 1704 1707 1754 
ADD 759 955 1108 1109 1110 11li 1115 1118 1124 1211S 1224 le25 1273 1291 

1319 1372 1470 1482 1483 1517 1563 1684 1670 1677 1699 1700 1702 1703 1705S 
1706 1711 1746 2308 e4sS 2516 2576 2588 2600 3049 3069 3199 3238 3248 

, ASL 95 1305 1306 1312 1313 1399 1427 2301 2303 2305 24Se 24S3 2454 3299 
SR 1276 1277 1278 1347 1419 1420 1421 1429 1446 1527 1530 1$31 1S32 1589 1560 

1561 1688 1690 1751 1752 1753 17S! 1792 1793 1794 1795 2583 
i BEG 458 $17 552 570 1003 1050 1107 1131 1290 1387 1396 13998 1405S 1462 1477 

1494 1sss 1613 1817 1837 1907 2300 23438 2350 2352 2356 2365 2397 2400 2422 
2e4eS 2457 2462 2475 2506 2519 ess 2570 2574 2s34 2596 2675 2700 e7e2l 2749 
2806 2926 2932 23968 2970 3010 3013 3043 3139 3265S 

BGE 1340 1431 1577 2368 
Bet 4203 1345 16Se2 16S4 1767 1901 2240 3272 

BIC ates S42 630 693 1019 1120 1149 1386 1786 1796 1898 2227 2233 2241 2307 

BICB $77 3135 
BIS 574 9le 1327 1329 1380 1728 1772 1787 1797 1880 2662 2732 e794 2802 2837 

2869 3097 3267 3268 
BISB 1829 1830 1831 2444 3204 3205 3206 
BIT i060 1049 1308 1612 2333 2347 2355 2362 2399 2405 2421 2674 2730 2887 2904 

BITB 516 esos 2510 e542 2573 
BLE 1438 1489 1523 1550 1580 1811 
BLOS 2253 
LT 8935 1424 1783 2238 2533 3273 

BMI 24 1408 3048 
BNE 444 4S0 456 482 5 534 S40 S46 549 5SY4 579 582 588 S91 

594 605 626 643 689 739 758 787 798 893 8939 910 1009 1021 1061 
1063 1137 1232 1e55 1275 1309 1324 1334 1338 1343 1348 1389 1370 1389 1394 
1410 1415 143 1441 14S6 1505 15293 1566 1583 1$88 1604 609 1611 1685 1722 
1733 1750 1821 1825 1841 22293 2235 2257 2263 2334 2363 2407 24le 2429 2445 
2467 2504 2511 2513 2521 2529 2543 2550 2572 2578 258! 2598 2669 2672 2693 
cb33 eee 2704 2731 2747 2774 2798 2804 2888 2905 2928 2934 3068 3100 3105S 

BPL 714 732 104S 1168 1235 1269 1401 1520 1633 1636 1743 1764 1780 1789 1799 
1807 1847 2225 2231 2419 2498 2547 2818 3095 3132 3261 

BR 471 474 5 597 610 628 967 968 970 10S2 1065S 1072 1030 1102 1114 
1141 1153 1173 1310 1403 411 1413 1426 14365 1464 1479 1491 1S$S2 1828 1839 
1843 2236 2ees9 2309 2335 2342 234S 2358 2361 2417 24S0 2477 2500 2526 2536 
2545S 2552 2564 2586 2636 e652 2655 2689 2706 2710 2714 2743 2770 2809 2821 
2884 2301 2929 2935 23942 2347 2972 2987 3015 3032 3046 3074 3128 3147 3152 
3161 3239 3eS4 3275 3343 3367 

CLR 437 473 480 494 495 Si 535 575 599 600 601 622 709 804 
873 884 1007 1013 1017 1068 1078 1079 1095 1097 1100 lille 1125 1133 1165S 

1227 1256 1315 1318 1354 1357 1362 1363 1364 1365 1366 1367 1368 14le 1502 
1511 15le2 1606 1634 1637 1660 1661 1680 1681 1714 1731 1773 1781 1895 1896 
2297 2298 2360 2375 2443 2658 2667 2753 2790 2791 2795 2799 2807 2924 2966 
2984 3008 3029 3045 3098 3101 3125 3252 3349 

CLRB llee 1813 1814 1815 1822 1826 2264 2359 2e5e5 2551 2602 2603 2604 
CMP 457 481 50S $33 54S =) S51 5 642 7S7 834 898 909 1130 1136 

1139 1140 1ede 1289 1339 1344 1397 1404 1423 1430 1437 1488 1S2e2 1528 1S49 
1S76 1$79 1586 1651 1653 1766 1782 1810 2228 2234 2237 2239 e2Se2 2343 2367 
2428 2656 2720 2797 2803 280s 2969 3012 3042 
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ORLPRK.P11 CROSS REFERENCE TABLE SEQ 0115 

3339 3340 3341 3347 3348 33Se 3353 3384 3355 3356 3357 3358 3359 3360 3363 
MOvB 496 diel 1248 1326 1328 1332 1336 1392 1457 1466 1790 1800 2226 223e 2esS 

2260 2e99 237e 2376 2405 2413 eSle 2540 2548 eSb2 2563 2eSeS e718 2723 2725 
2727 273e 2760 e841 e844 2846 2848 28493 2850 2871 2872 2889 289 2906 2908 
3133 3196 3197 3203 3236 3237 3240 3241 3242 3246 3244 3250 3269 3298 

NEG 1169 1236 1Se1 176S 1809 3047 
NOP 766 1894 1910 1911 19le2 
RESET 1908 3064 
ROL 641 2302 2304 2306 3253 3255 3eS6 32S7 3259 
RTT 438 469 510 ee4e 2270 e316 2379 2432 2e$17 3111 3281 3308 3365 
RTS 620 631 747 760 1005S 1010 1138 120S 1207 1220 1240 1280 1298 1349 1S$98 

1605 1616 1624 1656 1658 1674 1694 1708 17SS 1769 1774 801 1833 1848 2471) 
$38) 2607 e7Ss 2775 2813 2883 2910 2938 2982 3026 3050 3076 3103 3106 320” 

SUB ees 956 989 1191 1219 1233 1346 144S 1516 1526 1667 1673 1687 1763 240" 

SWAB 1029 1249 1373 1713 . 
TRAP 3310 3319 3320 3321 3324 3325S 3326 
TST 39 569 605 786 892 1002 1106 1135S 1234 1433 1440 1461 1476 1493 

1SS4 1601 1632 1635 1768 1779 1806 1816 1836 1840 1846 2310 2340 2364 2418 
24e4 2474 2514 eSee es44 2577 2595 2597 2816 2967 2975 3009 3018 3067 3094 

3 

ascll 60 261 2008 2018 2031 2039 2045 208e 2l2l 2129 2132 2135S 2138 e141 
ASCIZ es93 262 1917 19e1 1924 1943 1945S 1946 1949 1950 1951 1983 1956 1957 1989 

1962 1964 1965S 1971 1973 1976 1979 1 1991 1996 2003 200S 2e0le 2015S 2022 
2026 20S7 2068 2075 2079 208s 2091 209e 2093 2094 2095 2097 2098 2099 2144 
2148 21Se 21$7 el6e 2167 2173 2182 2274 2e75 2276 2278 2478 2654 2708 e7le 
2716 2944 3130 3154 3165S 3369 

ASECT 14 
BLKB 2273 
BLKW 430 3373 3374 
BYTE 2e9 230 23 236 244 24S 253 es4 ess 256 278 279 289 290 297 

238 300 301 303 304 463 464 615 616 1026 1027 10$7 1058 1085S 1086 
1179 1180 1187 1188 1200 1e01 1287 1288 1296 129 1450 1451 1S40 1541 1S47 
1S48 1649 1650 1916 1933 1934 1935 1937 1939 2103 2elll 21l7 2187 2188 2189 
2190 2271 e272 2415 2416 2608 2609 2610 3282 328 3284 3285 

OSABL) 2211 
ENABL 0 2209 
END 3376 
ENOC 35 44 136 1S0 158 160 161 162 18S 190 194 196 e01 203 210 

223 227 2e9 257 258 2es3 260 264 267 289 297 300 303 306 307 
308 309 310 313 328 427 435 464 46S 483 484 487 489 491 493 
494 49S 497 49° $20 $38 S80 $83 S86 589 $92 595 611 616 617 
625 627 629 634 635 636 637 644 646 647 648 649 655 6S6 657 
658 663 664 665 666 670 671 672 673 677 678 679 680 703 704 
70S 706 721 7ee 723 724 725 759 764 76S 766 767 768 782 783 
784 785 786 7¢8 810 811 8le 813 814 821 82e 823 824 8eS 833 
834 835 836 8:7 846 847 848 849 850 858 8S9 860 861 862 869 
870 871 872 87 921 92e 923 924 925 932 933 934 35 936 $43 
944 945 946 947 971 973 974 97 976 977 986 987 988 989 990 
998 3999 1000 1001 1002 1022 1027 1028 1058 1089 1180 1181 1188 1189 1201 

1202 1288 1289 1297 1298 1451 14S2 1S41 1S4e 1548 1549 1614 1650 1651 1838 
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ORLPK.P11 CROSS REFERENCE TABLE SEQ O117 

8S7 668 920 931 342 97¢ 98S 997 1894 2292 2313 2567 2568 2s89 2605S 
3333 3339 3382 3353 

us “8 a is UR aE 
raphe AS 889 BS BTS BABA SB Bk RS RABEL EB 

MACRO 17? 18 19 20 2c. 24 es 6 27 28 eg 30 lbe2 166 167 
168 169 170 171 172 173 220 331 432 515 3310 

»MCALL 30 150 264 499 
-MEXIT 312 
-NLIST 14 30 150 161 18 2S7 264 267 328 499 605 633 637 64S 649 

6SY 658 662 666 66 673 676 680 684 687 693 696 700 702 706 
709 713 717 720 7e4 728 731 737 74 754 757 76 767 781 785 
791 796 803 807 809 813 820 824 83 836 84S 84 857 Bb} 868 
872 876 ggg 929 924 931 935 942 946 972 976 985 989 397 1001 

1016 1033 1038 1041 1044 1048 1195S 1248 1253 leb6e 126S 1268 1273 13ee2 137 
1717 1720 1728 yf 1 742 1746 Ag3s 190 2243 328 428 S SY 2708 $33 erie 

5aC e354 3064 3130 1S4 310 3318 331 332 3321 3e2 324 eS 3326 3e 

PSECT 14 
.REM 1 14 
.REPS Lea 
SBTTL 40 150 174 183 187 198 20 64 313 357 439 472 477 1 556 

633 64S 6S4 662 6689 676 02 20 761 763 781 609 820 832 84S 
657 css 20 931 342 972 985 997 1011 1066 1076 1094 1105S 114 1154 

TITLE 1883 19¢0 2206 2280 2318 2381 2433 2480 2559 3210 3287 3310 3327 

WORD 180 181 182 195 214 21S 216 217 218 219 228 231 232 233 234 
237 238 239 240 241 242 243 246 247 24s 269 270 271 272 273 
274 275 276 280 281 282 29s e393 302 30S 306 307 308 309 310 
4OQ7 410 412 W144 416 418 420 422 YOY 42S 427 4°29 60S 684 687 
693 696 700 709 713 717 728 731 737 74S 754 757 791 796 803 
807 876 883 1016 1033 1038 1041 1044 1048 1195 1248 1253 1262 1265S 1268 

1273 1317 13ee 1351 1375 1379 1717 1720 1728 1731 1742 1746 1900 1903 1915 
2317 24sg 2464 e509 2556 2591 2660 2757 2777 23le 2978 297 2986 3021 3031 
30Se2 3053 3067 3977 3078 3108 31le 3142 3143 3148 31589 3160 3163 3164 3194 
3195S 3201 3202 3208 32e86 3317 3362 3364 

ooo000 

ERRORS DETECTED: O 
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