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1.0 &BSTI?ACT 

ADC IS AN IOMon THAT EXERCISr.S THE ADVII A~OLOG MODULE. THIS 
MODULE REQUIRES ONLY AN ANOLOG GROUND ON CHANNEL ZERO IN ORDER TO 
RE RON, ~OWEVER' WITH SPECIAL SETUP, ~ORE OPTIONS CAN BE CHOSEN. 
ONr. OPTION IS THE OSE OF THE KWVll (REAL TIME CLOCK1 DEVICE. 
THIS OPTION ALLOWS EXERCISI~G THE ADV 1 ASYNCHRONOUSLY WITH THE 
LSI-II CPU/ THAT IS, anVil CONVRRSIONS ~ILL BE STARTED AT RANDOM 
TI~ES TO AL~OW FOR MAXIMUM BUS NOISE D~RING THE CONVERSION. IF 
THIS OPTION IS SELECTED YOU MUST DESELECT KWE FROM A DEC/XII 
RUN. WITH NORMAL OPERATI5N, RMS NOISE AND PE1~ NOISE ARE SAMPLED 
DN CHANNEL ZERO AND COMPAREO AGAINST A LIMIT. WITH THE SECOND 
OPERATION OPTION, MORE CHAqNELS MAY 8E SP~CIFIED TO RUN THE NOISF 
TESTS ON. THE THIRD OPTION ALLOWS FOR SAMPLING OF ONE TO ALL THE 
CHANNELS OF Ttl .. anVIl. A CHrC~ IS MaDE TO SEF THAT THE INPUT 
VOLTAGE RF.MAINS STABLE WITHIN AN ALLOWEO TOLERANCE. LOCATIONS 
WITHIN THIS MODOLE ARE PROVIDED TO CHANGE ANY LIMIT, OR TO FORCE TYPEOUT OF 
ANV VALUE. 

2.0 REqUIREMENTS 

HARDWARe: ONE ADVll 
ONE BERG CONNRCTOR (OPTIONAL) 
ONE KWVII (OPTIONAL) 

STO~AGE:: ADC REQUIRES: 
1. nECI~At WORDS: 933 
2. OCTAL WORDS: 1645 
3. OCTAL RYTES: 3512 

3.0 PASS DRFINITION 

ONE PASS OF THE IDC ~ODutE CONSISTS OF ~ENERATING 8244(DECIMAt) 
INTKRRnPTS (CUNVERSIONS). 

4.0 RXECOTION T[~E 

ONF PASS OF THR IDC MODULE RONHI~G ALONE TArRS APPROXIMATELY ONE 
~INUTE. 

SEQ 0002 
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5.0 CONFIGORATION REQUiREMENTS 

DEFAULT PARA~ETERS: 
DEI1ADR: 

DEVCIlT: 

170400, 

1, SRI: 

VECTOR: 

o 
REQUiR~D PAR~METERS: 

NUNE IF SRI=l 

400, BRt: 6 

IF SRt BITS 1 2=1 THEN SEE QPERATION OPTIONS 

6.0 DEVICEfOPTION SETUP 

SRl=OOO 

SRt BITO=1 

SRl AITl=1 

AN ANOLnG GROUND MUST SF. PUT ON CR. O. 

THE KWVl1 OPTION MUST BE CONNECTED 
fa THE AOVl1 OPTION. 
ALL CHANNELS SPECIFIED MUST HAVE 
AN ANOLOG GROUND. 

7.0 MODULE OPERATION 

1. (START) AiT gXERCISE CSR 

2. SET TEST CRAMMEL TO ZERO 

PAGE 3 

3. (RRSTRT) PREFORM R~S NOISE CHECK ON SPECIFIED CHANNEL. 
(AORMS1) 
~E FIRST USE SAR TO FI~D THE OAC VALUE TRAT PRODUCES A 16184 
SPLIT FOR THE LEFT 60U~DARY OF NOISE. TijEN WE USE SAR TO 
FINO THE DAC VALOE TRAT PRODUCES A 84116 SPLIT FOR THE RIGHT 
VALU~. W~ TREN SUBTRACT THE TWO OAC VALUES AND WE HAVE A 
VALUE FOP THE 66\ AREA OF ijOISR (R~S). IT IS THEN CO~AREO 
AGAINST THE ALLOWED LI~IT TO SEE IF ~XCESSIVE NOISE IS ON THE 
CHANNEL. 

4. (AOP~l) PREFORM PEAK NOISE CHECK OW SPECIFIED C~ANNEL. 
9. (ADP~1) THIS IS A PEAK NOiSE TEST. 
WE FIRST USE SAR TO FIND THE Ole IALUE TRAT PRODUCES A .6l 
SPLIT FOR THE LEFT ROUNDARV OF NOISE. THEN ~E USE SAR to 
FIND TRE DAC V~LUE THAT PRODUCES A .fi% SPLIT FOR TRE RIGHT 
~OUNDARY. WE THEN SU~TRACT THE TWO D~C VALUES AND WE HAVE A 

-'\ 

SEQ 0003 

" 
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"i. 

6. 

1. 

8. 

9. 

VALur OF 981 AREA OF NOISF {PEAK}. IT IS THEN COMPARED 
AGAINST THE ALLOWED LI~IT TO SEE IF EXCESSIVE NOISE IS ON THE 

PIGP. 4 

CHANNEL. 

IF MULTIPLE CHANNELS ARE SELECTED !"OR NOISF. TESTING TEST NEXT 
CHANNEL, IF SINGULAR RErEST CHAN. O. 
If MULTI-CH.ANNrL SAMPLING IS SELECTED{. TAKE SAI4PLES ON EACH 
CHANNEL SPECIFIED£ AND CO~PARE rH.~ AVERAGE OF THE SAMPLES 
IGAINST THE aLn AV~RAGE FOR THE CHANNEL. IF THP. DIFFERENCE 
IS GREATER rHAN THE TOLERANCE, REPORT THE DATA ON rHAT 
CHANNEL. 
RF.PUPT END PASS. 

(S~R) SAR IS A SUCCESSIVE APPROXII>(ATION ROUTINE. IT IS USED 
TO FIND A DAC VALUE THAT PRODUCES A DESIRED SPLIT. IT DOES 
THIS BY TRVIMG A OAC VALUE AND TAKING 512 CONVERSIONS ON THE 
A/n. IF THE AMOUNT OF THE SAMPLES IS LOIilER THEN SPECIFIFD IT 
INCREASES THZ OIC VALUE, IP THE AMOUNT OP SANPLIS IS HIGHER 
THRN SPF.CIFIRO, IT DRCREASRS TqE DAC VALUE. IF THE END DAe 
VALUR IS EITRKR 000 OR 311 WE RAVE A "WARP~ROUNDn ERROR. 
THtS OCCURS ~HEN WE ARE UNABLE TO ADJUST THI DAC TO PRODUCE A 
DESIREO SPLIT, AYO INDICATES EXCESSIVE NOISE O~ A CHANNEL. 
(RANDY) THIS IS A RANDOM NUMBER GENERATOR. IF THE KWV11 
CLOCK OPTION IS SELECTED WE GET THE NUMBER THAT WE PUT INTO 
THE CLOCK PRESET REGISTER ~ROM TH.IS ROUTINE. 

• 
@ 

SEQ 0004 
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8.0 OPERATION OPTIONS 

1. VALID SRt VALUES 

SRI SIT ENABLEIDISABLE FUNCTION 

o 0 I~H[BIT USE OF CLOCK OPTION. 

o 

1 

1 

2 

2 

t 

o 

1 

o 
1 

E~ARLF. USE OF CLOCK OPTION. NOTE: IF 
ENABLED, YOU MUST DESELECT KWEA FROM 
O!CIXll RUN. 
[~HIBIT SA~PLING OTHER CHANNELS FOR 
STAaLR INPUT. 

ENABLE SlHPLING CHANNEL ZERO THROUGR 
CqANNEL SPECIFIED BV CLSTCR FOR STABLE 
INPUT ,+-) TOLERANCE SPECIFIED BY OFFALL 

USK CRANNEL ZERO ONLY FOR NOISE TESTING. 

USE CRANNEL ZERO THROUGH THE CHANNEL 
SPECIFIED IN NLSTCH FOR NOISE TESTING. 

2. THE FOLLOWING ARE LOCATIONS WITHIN TRIS MODULE THAT ENABLE 
THE USER TO CHANGE L HUTS AND SPECIFY CHANNELS. 

LOCATIO.N 

lIRML IN 

ftP!{LI'4 

CLSTCH 

OHALL 

'1LSTCH 166 

FfJNCTION 

SPECIFIRS MAXIMUM LIMIT FOR R~S NOIS~. MAY 
BE CHANGED TO ZERO TO FORCE TYPEOUT OF RMS 
NOISE ON A CHANnEL RUNNING IN A SYSTEM 
Il:l'IVIRONMEN'l'. 

SPECIFIES MAXIMUM LIMIT FOR PEAK NOISF. MAY 
3E CHlINGED TO ZERO TO PORCE TYPEOUT OF PEA~ 
NOISE ON A CHANNEL RUNNING IN A SYSTEM 
!':NVIR[)NMEN'!'. 

IF SRi BIT!=l, HSRD TO S!>ECIFY END CHANNEL 
FOR SAMPLING STABLE IN!>UT. 

IP SRI QI'l'I=l, USED TO SPECIFY 
STABLE CqANNEL. PRESET 
"000002" • 

TOLERANCE OF 
BY MODULE TO 

IF SRl 8IT2=1£ USED TO SPECIFY END CHANNEL 
FOR NOISE TESTING. 

SEQ 0005 

ill , 
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9.0 ~ON-STANOARD PRINTOUTS 

1. IF A CHANNEL HAS EXCESSIVE RMS NOISE, IT REPORTS IT IN AN 
ERROR CALL I~D A MSGN CALL: 
(f.XA~PLf. ) 

ON CR. 00 I/O RMS NOISE=O.52 LSB (LIMIT:.25LSR) 

2. IF A CHANNEL HAS EXCESSIVE PEAK NOISE, IT REPORTS IT IN AN 
ERROR CALL AND A MSGN CALL: 
(EX AMPLE) 

ON C~. 00 AID PEAK NOISE:2.51LSB(LIMIT=2.00LSB) 

3. IF THERE IS AN EICFSSIVE AMOUNT OF MOISF SO THAT THE OAG 
CANNOT 8E ADJUSTED, fT REPORTS IT IN AN ERROR CALL AND A MSGN 
CAr.L: 

(El(AMPLE) 

PEAK WRAPAROUND RRROR ON CRAN. 00 

4. TF A CHANNEL IS FOUND TO HE UNSTABLE IN STABLE INPUT 
SAMPLETNG, IT REPO~TS IT I' A MSGU CALL: 
(F.XAMPLE) 

ON CHAN 14 OLD AVERAGE=4066 NEW AVERAGF,=4000 

,I' 

.. 
SEQ 0006 
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000000 ' 
gO~8~g: 042b&A 
08~01lA' 110400 

838m: 000488 
000013' ho 
g~O~I~: gggm 
008o~o' 000000 

888m: 888888 

888m: wm, 
000032' ~~8224' 
88m 4: 000887 
000048, 000000 
000042' 000000 
000044' 000000 

88mg: 888 088 
000052' 000300 
g8og~~: 000000 
008056' 000000 

888m: 888888 
0000g4' 000000 
gggg7~: gggggg 
888m: 888888 

888m: 888888 
000102' 
888m: 000000 

888m: 000000 

000106' 888888 
888m: 001272' 
000114' 000000 
000116' 000000 
000120' 000000 

• TITLF 
ODXCO~ 

041103 

~m8g~~Hll sn:5~T~WHm MODULE 

888m: 000120 

m m m 
338 
339 
140 
341 
142 
343 
144 
345 m m 
350 
351 

m 
154 
355 
156 
357 
358 
359 
~60 
3g~ 
363 3g4 
M 
367 m 
171 m 
314 3H 
h7 
378 
319 m 
382 
383 
184 

mm: 000000 
000000 

000230' 000002 

888m; 170400 

000234' 170402 

000236' 110420 
000240' 110422 

000242' 000000 

888m: 888888 
000250' 000000 
000252' 000000 
000254' 000000 

888m: 88°m~ 
000262' 0 0310 
000264' 888888 
888m: 000000 
000212' 000000 

000214' 012161 
000302' 012167 

888m: sum 888m: mm 
000332' 010061 
000336' 005067 

000342' 104421 
000350' 002140' 

020064 
013000 

mm 
A 77704 Imn 
117722 

171616 
177604 
111600 

000000' 000256' 
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IDHUM: 120 ;MODULE IDENTIFICATION NU~BF.R:120 

~~~~I! ~* ******* ***** **** ** *"***. *** ********* ** *** * 11:: **** ** *** * *** "'* **** ** ** 

CLSTCH: : :m:6 IONeL rlSKR SUPPL lED; ~~F.R SSUUPPpLLIrEEDo LAST SAMPLED CH 
NLSTCH: ,WORD 0 ;USER P LAST NorSE cu. 
OFFALL: .YORD 2 ;OSRR SUPPLIED TOLERANCE POR SAMPLE 

;* 
;*RRGISTtR AND VECTOR ADDRESS 

ADSR: 
oAC: 

:;0.0 110400 ;A/D CSR ADDRESS 

AOBR: ,WORD 170402 IDAe (WRITE ONLY) AND BUFFER REG (RRAD ONLY) 

;THE FOLLOWING ARE KW11K ADDRESSES IF A KW11K EXISTS, 

ASR, 
A8R: 

.WORD 170420 ;CLOC~ A CSR. 
• liaRD 17042'- ;CLOCK A PRESET BlrrFER. 

I' 
;'FLAGS, COUNTERS AND OTHER RFGISTERS 
;* 

WHO: • WORD 
UTFLG: , WORD 
FRED: .1I0RO 
EDGE: • WORD 
TIIP' • liaRD 
ARMX: , WORD 
ARMLI'I: .WORD 
APKX: • liaRD 
APKLI~: .IIORD 
NCCH: .IIORD 
CCH: .WORD 
PASSCNT:.1I0RD 
TEMPI, ,WORD 

START: HOV 
~OV 

n8¥ 
~ov 
ADD 
~nv 
CLR 

o o o o 
8 30• 
200. g 
o 
o 

. ***** *** *** *** *11: * ***** *****.* * * *** * •••• ** *** ** *'" ******** *** * *' , ;CONVF&T .RHLIM TO ASCII ANn 
;STORK AT DECTH 

ijTOO$,BgGrN,ARMLIM,O~CI~ 

SEQ 0001 

SEQ OOOB 



DDD43~' 

g8R~~6; 18:48~ 8R8R88: 
000442' 032~67 000001 
000450' 001402 

177346 

~~5~Bg~~{:11 Sr~!5~T~~~Rfl~~: MODULE 

441 000534' 012767 000023 177344 
442 
l~! 000542' 104405 000000' 000000 

::~ 000550' 104410 000000' 

447 m 
450 m 
454 
455 
459 l~8 
459 

m 
462 
4g1 
M 
46~ 

m m 
471 m 
474 
4~~ t77 

000554' 805077 
888m; 08mi 
000570' 000002 

mm:mm 
888m; O12m 
000616' Rl~777 
000624' 005000 

000626' 

888m; mm 
000 636' 105777 
DRom: m~~~ 808646' 00136~ 
888m: 017167 
000656' 005077 

177452 mm 

000001 

mm 
888888; 
177374 

mm 
iJ~ 888g~~; 186112 177344 

177216 

177226 

481 
482 000670' 016767 1~~1~6 177202 iii 888~J~; 8}1~f~ 00004R l~~l~~ 
19~ 000712' 104405 000000' 000000 

m 
490 
491 
492 
:~l 000720' 104410 000000' 

m 
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IIOVB 
MOVB 
MOVB 

1 NOW liE WILL PUT IT 

~~~l~A~~ETAi~I~E TYPE OUT. 

; ***** Ir** *** ** ******** .*** ********_***.*** **'/If** '* '/If'" I\' _* •• * .... * • .,.. 
~~~nx~RrTAC~~J= TO ASCII AND 

HTOD$,BEGIN,APKLIM,DECIN' 
;*.*.**** ••••• **.*.** ••• *****.****.* •• **.*******.***.** ••• * •• * 
Mova 
~OVH 
MOVO 

;NOIl liE WILL PUT IT 
;INTO THE ASCII MFoSSAGE 
;THAT ~E TYPE OUT. 

~ :LOG IC TES T itl 
; "IN THIS reST IfE WILL SEE IF THE AID RESPONDS TO ITS 
)"ADoR. IP NOT, A oF-C/Xll "SYS ~RROR."d ijlLL OCCUR 
I· 

LOGI. 1ST @ADSR IADDRESS THE AID 

LOG2: 

LOGl: 

;* 
s:~2GJ5IlF.¥~s'2WE WILL SEE IF THE CLOCK RESPONDS TO ITS ADoR, ONLY 
;"IF THF. CLOC~ OPTION IS SELECTED OY SRI. 

mm:um 
RJ3 f8~jO,SRl 

TST @ASR 
. " 
~*LnGIC TEST R3 

St~~~O@~~¥I~~lUf~ ~~x~O~A~~»UCTfoN. 
;IS CLOCK OPTION SELECTED? 
;OR IF NOT TO NEXT TEST. 
;CLOC~ ~AS SELECTF.o, WILL IT RESPOND? 

l'U THIS TEST liE WILL SEE IF THE AID WILL INTERRUPT, 
E~R [NTFLG 
~8~ Slg{~~~5~~R 

mm::~m 
TST INTFLG 
BNE LOG4 
MOV ADSR CSRA 
~OY @ADS~,ACSR 
CLR @ADSR 

~§~iA~pA'~C¥&g I~6~: FLAG. 
;START A CONVF.RSION, SHOULD INTERRUPT, 
; BEFORE RREAK TIME IS OVER. 
;TEMPORARY RETURN TO MONITOR •••• 
)THEN CONTINUE AT N.XT [NSTRUCTION. 

/D#DS6HEN:'¥ ~:~fRRUPT? 
)~ET A6DR. OF AD eSR FOR ERROR TYPEOUT, 
;RECORO CONTENTS OF CSR. 
; STOP AID 
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1$: 

LOG4: 

IS: 

2S: 

~~I*****'~l,~~~tt~******'~~Y*~tl~!~kI~*l~t~~I~tt**************** 
1~~§a~'~~~1~'~Y~~ •.••••• t~'~*~tI~§~.t~.1~t§~a~~t •••••••••••••••• 
ENDS, BEGIN ; 
l'A/D SHOULD INTR. TO HERF., 
.LR tADSR ISTOP AID. 
rST ~D8R ;CLF-AR eSR ~IT07. 
INC HTFLG ;INDICATE TRAT IT DID INTR, 
RTI IF-XIT INTR. 

~ !LOGIC TRST f4 
;'TRIS TEST MILL ONLY BE DONE IF THE CLOC~ OPTION IS SELECTED 
f:J~I~M~~ IE~6N~~R~lb~ i~ET4~ I'~ OVERFLOW OY CLOCK I WILL 
;* 
BfT 
BF.Q 

"OY 
~OY 
MOV 
CLR 

~l~ ~Ri,C&gf~ g~IJO~E~~~ECTEO? 

t~~'StliE~~eS~ ~ijf8t~LI~NX~D. 
;START CLOC~, 1MHZ, GO. 
ISET FOR DELAY LOOP. 

m ;m,ASTAT mmDTli~NHm.OF CLOCK CSR. 

J~lR f~g~R tI~ ~~~F.N~~~GT~~t~ 
MOY ADSR CSRA ~~~C3~~'Ai~Rg~R ADOR, 
MOV ~ADSfi~ACSR ; RECORD CONTENTS OF AID CSR. 
~~I* •••• i2~,~.~m •••••• ,m.ttlm.i~.t~mn.m.mnV~I~I ••• 
;~~~~~t~§~l~,~~~~.* ••••• ~~~2l~.~~~~t~~~.~~l~§~.t~.t~I~~~~.!'~.£~NVF.RSION 

FOR TH[S ERROR YOU M[GHT CHECK 
TO SEE IF A OVERFLOW IS W[RED TO 
AID INPUT. 

SEQ 0009 

SEQ 0010 

ENDS, BEGIN gf2~TT~~~T~~PrMLfF-0~~~~toijR88~SN'T TRIGGER THE CONVERSI 

;. 
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~~~ 
499 
500 
~8~ LOGS: 888m: 104407 000000 " m 
505 

m 
8°m~: m4H 00~300' 

80740" 01t77 ~6A U· 177042 
888m; fJ 7Z7 o 105 171256 

508 15: 
509 
510 
sl~ 

000760' 005h~ nmr 
~b 
51~ 
~16 
511 
518 
519 

888m; °nm 
000774' 817767 
001002" 012767 

001010' 104405 

mm lPl~a 
000026 17~0 6 

000000" 000000 

520 001016" 25: 
521 
522 001016" 000004 000000" 000760' 
523 m 
526 
527 m 
51° 
~31 
533 
534 
535 
M m 
510 
~4~ 
543 
544 
545 

in 
549 
550 

m 

001024' 012771 

8818P; ~WZ6 00104~' 022~77 
gglg~~; 80m~ 
881m: shm 
001076" 104405 

001104' 

001104' 000004 

001104' mm mm' 171162 

mm mm 
000000 • 000000 

000000" 001044' 

LOG6: 

15: 

2S: 

mm;m:: 
TST IA09R 
~ov 2S.@VECTOR 
HOY IO,,~A~SR 
EXIT$,8E IN 
TST @AD9R 

;" AID INTFRRUPTS TO HFR~ 

~jRQS;BgGiN;ls----------;-QUEUE-UP-TO-CONTINUE-iT-ls-ANO-RTI-----
;----------------------------------------------------------------

~IR;js:iiEGIN:is----------;-QUEiiE-uP-;:ii-coii;:IiiiiE-.T-ls-Aiiii-ii;:i-----
;----------------------------------------------------------------
. " 
~ *LOGIC TEST 17 
,"IN THIS TEST WE WILL SAMPLE ALL CHANNELS SELECTED 
'"FOR TEST IND STORE AWAY THEIR RESULTS. 
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553 
554 
555 m 
558 
559 m m 
564 

m 

8mB: 104407 
001116" !.04~01 

881m: o8~m 
B8lm: 8nm 
001144' 012700 mm: 8°~m 
08H60' ObO~67 

000000' nmr 
171130 
001264" 

177770 

177pO 
A 77166 
I~Ml 

LOG7: 

176644 

1S: 

171072 

mm 

BREAKS, BEGIN 
BREAKS,REGU 
TST ~IO~R CLR AO,R 
CLR CH 
HOV n4S,@VECTOR 
HOV #-8.,RO 
CLR Rl 
~OY ccn, T'IP 
SWAB TMP 
8IS nnIT6!SITO,TMP 
HOV THP,@IOSR 

,TEMPORARY RETURN TO MONITOR •••• 
~~~~~EC~lt~Ng~ iJDNij~JF~~~TRUCTION. 
;CLEAR A/n"s CSR 
;START ON CU. O. 
)SET UP INTR, VECTOR. 

;SET TO DO B CONVERSIONS. 
;Rl WILL CONTAIN SUM OF CONVERSIONS. 
;GET CH. NUMBER, 
l~g6 I~T~?R~~iIL~S~N&O~a:ION' 
,START A/n. 

SEQ 0011 

SEQ 0012 

567 
568 

8011 ~i: 8rM:: 88lm= 104400 
001204' 067701 

000000' 
2S: 

35: 
EXITS ,BEG IN ;FXIT TO MONITOR. NODULE WAIT fOR INT~RRUPT, 

m 
511 
572 m 
575 
576 m 
m 
581 m 
584 m 
587 

m 
590 m 
593 

~~; 
m 
598 
599 m 
603 m 
606 
607 
608 

831m: nm~ 
001214' 006201 

881m: sm3l 
ggl~~~: Oo~m 
00h,30' 8A6302 
001,32" 010162 

001236' 005267 
001242" 826167 

881m: o~m~ 
001260' 003731 
001262" 000403 

001264' 

001264' 000004 

001272' 005017 
001276' 005067 

001302 ' 
881m; 016H8 
001312" Yt~1l0 

177024 

177036 

003262' 

mm 
177010 

116756 

1'16744 

000000' 001204' 

176734 
176766 

45: 

ADD ~ADijR,RI 

INC ao 
8MI 25 

ASR 
ASH 
ASR 
ADC 
HOV 
ASL 
HOV 

INC 
CliP 
OLE 
CMP 
OLF 
BR 

RI 

~l 
R1 
CCH,n 
R2 
RI,RECSAM(2) 

CC" 
f~H' NI.STCR 
CCH, CLSTCH 
15 
RESTRT 

;*A/D INTERRUPTS TO HERF 

;SUM THIS RESULT. 

~~~t~GI~~~ ~~~XIl~T~hLl PIRQ 
)OONE 8 CONVERSIONS? 
; NO - DO ANOTHER ONE. 

;NOW WE HUST 
;CALCULATE THE AVERAGE 
;OF THE SAMPLES THAT 
;WE JUST TOOK. 
;PICK UP CH, NUM8ER. 
;USE IT AS AN OFfSET. 
)STORE THIS AVERAGE, 

;UPDATE CR. NUMRER. 
;DONE ALL NOISE ClfANNELS? 
; NO-DO NEXT ONE. 
;OONE ALL STABLE CHS? 
)NO -DO NEXT ONE, 
;VES-GOTO NOISE TESTS. 

~IiiQs:iiFGIN:js----------;-iiiiEiiE-ii;;-Tii-coN;:IiiiiF-AT-3s-;;iiii-iiTi-----
;----------------------------------------------------------------

RESTRT: CLR 
CLR 

15: 

;CLEAR AID'S CSR. 

;CALCULATE AID RMS NOISE USING VERNIER OAC. 



~~6~B8~~!~11 SI~!a~T~~~RiI~l~ MODULK 

m mm:mm mm 176722 

~U 881m: 8g!~g~ &~8lb8 176110 
001342' 1 7 1 1 6 16 II! mm: shin mm' 176672 

6 6 n gHm: gtgm !m~g 176642 
6 9 

iii mm= uam ~un~ 
jilm: I·h·! 6 3 F66~6 

224 
o 4jf &i~5g7 InM 

6}% 88 2 2: 0 4m 6 7 001210 

~iB 001436' 012767 000031 176442 

i3f 001444' 104405 000000' 000000 6n 001452 ' 104403 000000 ' 002746' 

I~~ 
1~ 001460' 81pOO o~m~ 6J8 80r6~: ~om A76554 

176560 
g43 08 n6' 852167 l~gm 

176546 
6l~ 001§04' ~5067 176514 
g43 8g15!g: olNJi n5~2 644 08 5 r 80~767 o~gM 645 

80 ~~: ~ 783 Aooo03 m 001~3l' 0 H67 mm 648 001 42' b 6705 m 88tm: o~om mm 
00 556' 034p 65~ 6~ 001560' 0047 7 001062 

254 001564' 012767 000031 116314 
655 m 001572' 104405 000000' 000000 

658 001600 • 104403 000000' 002766' 
659 
~go 
66~ 

mm: 
001612' mm mm 176176 

663 001620' 001012 
664 001622' 026727 176442 000013 

~~~~88:~(~11 SI~!g~T~~~RiI~~~ MODuLE 

g~~ 881~~~: O~I~A~ 000001 176156 gg7 001640' 80~013 
66~ 001642' 000167 177450 
670 m 
674 m 
677 m 

°81g~6: 80~m 
&ohg~, 131760 
001662' 005067 
001666' 000755 

88l6~g: 8Hm 
001 ~OO' 005061 

176346 

176376 

000002 176120 

176362 
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ADRMS1: NOV mA;f~g ;RO = B4.13% OF 512 CONVERSIONS 
~ov ,CET THE CHU 11 
SIIAB l~go'iNP ;P8J J"T~~OtjrBE~~ POSITION. m CCO, 1 ~JtCK UP CH. NUMBER. 
ASL 

UCSAM(1 ),EDGY IF~RH 6~ O~FSF.I· 1I0V ,G TEE ALU YOR T"AS CU. 
INC WHO ;IHOICATE RIIS NOISE T8 r. 
"8J T~~, BtoSR i~~·~01Daa~s~Nd~R~X&TDi~A8LF. 
~SR Pc hR IG T DAC VALUE THAT PRODUCES 16/84 SPLIT 
MOV YGfD,aB s~8V; ~s~~7t08.D~f~ CONVERSIONS HOV Ic,sh JSR IGET DAC YALUE THAT PRODUCES 84116 SPLIT 
SUB ~~!~~~~ S~~VK P~~AgI~ ~bI~~I~iL~Ur~¥la§JA MOV 
CMP ~6f.l~MLIM ~~yOeITH~=SL~~~~T~HFN CONTINUE AT ADRMS2 OLE 
JSR PC, ERCO" ;GET ERROR PARAMETERS 
NO 31 ERR P !~H~g~ ~~~~~~~~RS LOADED BY ".ERCOM" 
~ '* 1*** ..... 1**' **.11***** **~"*******.*****1i*** "" **** ***.* •• ** •• **** ** 
RDER~,~ECIN,N~~L IIRMS N0ISE FoRROR-SEE NEXT TYP~OUT 

~ **** **** '* **************** ********************* ********* SGN$,OF.GIN,MSGI ,ASCII MESSAGF CALL WITH COMMON HFADER 
,CALCULATE AID PEAK NOISE USING VF.RMIER DAC. 
ADPKl, HOV ,509 •• RO ;FOR FA~ OF 2 112 SIGMA 

m8 T~~",TMP ,GET CHAN. NUM8ER. 
IPUT IN CORRECI CSR POSITION. 

BIS 31OO ,TMP ; ADD UTR. ENA LE 
~be 80 ~~~~li~TiR~~A~u~~I~*A~~~!'AND CH m;RtDSR MOV IRI = ADDRESS OF SAR oAC 
JSR PC SAR i~~T=Dt~F¥A&8~NJrAJ GIVES .6~ LOW COUNT 
MOV F~~D6R5 MOV k~AR ;CHANGE SPLIT FOR RIGHT BOUNDARY 
JSR ,GET oAC VALOR THAT GIVFS .6\ HIGH COUNT 
S~8 ~~t~p~~ 'R5 = AID PEA~ TO PEAK NOISE 
MOV ~SAVE FOR DAC NOIS5 CALCULATIONS 
CliP ~~6~mIM ,< OR = AID PEA~ N ISF. LIMIT? 
OLE IRRANCH IF NO ERROR 
JSR PC, ERCOl! ~G~~0~R~~~A:~~~~~TE3iDED BY "RRCON" 
MOV t31,ERRTYP ,i/D NOISE LIMIT EICEEORO 
~******* ** ************w*******************.******************* 
;~~~~~'~i5!~'~~~~*******ltf~!f*~2!~¥*§§~2~;~fl*~;~I*11t~*~~I**** 
HSGN$,O.GIH,MSG5 IASCII NESSAGF CALL WITH COMMON HEADER 

enop: 
iNC PASSS~! ~g&¥~~EM&t~~pf~U=6isE CHAnNELS? 81T nIT , Rl 
BNE ;YES - GET THE NEXT ONE 

15: CMP PASSC~T"13 IDONE ENOOGR PASSES? 

MAC'lll ]OA(1052) 12-0CT-78 16:16 PAGE 15 

25: 

3S: 

OF.Q 
BIT 
BNE 
JHP 

IRC 
CliP 
BLOS 
CLR 
SR 

35 uno, SRI 

AORIISI 

NCC~ 
~~CI/,NLSTCH 

NCCR 
1$ 

;YES-DO ENDPASS. 
IARE WE COBNECTED TO THE ~Wll~ OPTION? 
,IF SO THF. 1 MIN IS OP ON ONE PASS. 
INO DO AGAIN. 

i~~~~lDTeA!¥X~oiME CH? 
INO-TEST THIS CH. 
IYES - START AGAIN ON CR. O. 
IGO TEST CH O. 
IARE liE DOING VOLTAGE SAMPLING? 
,NO - END PASSI 
;VES - START WITH CH O. 

SEQ 0013 

SEQ 0014 

68~ 
U2 
~83 
6M 

881m: mm 
l!gql~: 005~8~ 
oobh' 8F777 
001730' 0b6701 

176356 116312 45: !~~~E_Aij~p8:tN~~5S~ASS. 

686 m 
m 
691 
692 

88tm: N~81 
88HU: 1~4m 
001752 • 

mm· 
176332 
000101 
176264 
000000' 

176060 

293 001752' 000004 000000' 001760' 

6~~ 
~g~ 
6g3 
700 m 
703 m 
706 
707 m 
710 

!!01760' 8677!!~ 
~8 ~u: Om65 

88tHF 88m3 
001774' 806201 
Donu' 05503 
88l804: mm 
002006' 010301 
002010' 166003 

002014' 10000\ 
m8~g: 00~4g7 
002024' 833h6 

176250 

176262 

003262 • 

176204 m m m 
717 002026' 104420 000000' 000266' 
718 002034' 003502' 

h6 

5$: 
6S: 

75: 

85: 

I R3 WILL HOLD SAMPLE. 
ISET TO TAKE A SAMPLES 
ISET VECTOR FOR INTERRUPT 

s~t* ~'GH~U~3~~TION IN CSR. 
IADD INTR. ENA8LE AND GO. 
ISTART AID. 

,EXIT TO MONITOR. MODOLE WATT fOR INTERRUPT. 

,----------------------------------------------------------------PTRQ$,BEGIN,7S I QUEUE UP TO CONTINUE AT 75 ANn RTI 
; ----------------------------------------------------------------
ADD 
DEC 
ONE 

ASR 
ASR 
ASH 
AOC 
MOV 
ASL 
MOV 
SOB 
BPL 
liEG 
CMP 
OLE 

~aDqR'R3 
55 

R3 
R3 
H3 
R3 
~IiH,RO 

~~Cn"(0)'R3 

n.nFFALL 
10~ 

'******************************************~******************** 

OTOA$,8 FG IN ,CCH ,CHANN 
ICONVERT eCR TO ASCII AND 
;STORE AT CHATIN 

;*****~******************************************************ft* 

/h/ 



m~a8~~{P 1 sg!5tT~~ijRHm MODIILE 

121 002036" 016067 003262" 176226 
122 
123 
12~ j36 gg~g~~: A81a~g" 000000' 000212' 

m 
729 002054" 010161 116212 
130 
131 7B 134 88~8gg; ~81:1~" 000000' 000212' 
135 

H~ 002010' 010160 003262' 
138 
~~6 002074' 104403 000000' 003024' 

741 002102" 005261 176160 
~~~ 002106' 000161 117512 

~:~ 88~11}: 104413 000000" 
146 
741 
1:~ 
150 
151 
15~ 
~~4 
155 m 
158 
759 m 

002116' 012102 

g8~2m: gg~8H 
00 130' 060261 
00 134' 0167ll 
00,140' 005003 88im: 012104 

mm:mm 

000200 

mm 
116106 

001000 

000001 175642 

762 002156' 052771 000001 176046 
763 002164' 000420 
764 m 
767 m 
770 m m m 

771 

m 
m 
782 
183 
784 m 
787 
788 

m 
79~ 19 
19 
794 
795 

m 
198 
199 

In 
804 
~05 

002166" 004161 
88 2m: 8~5m 
88hOF g~hH 
oonio' 012177 
002226 " 
002226' 104400 
002230 " 

002230' 000004 

mm:mm 
002246' 005203 
8822~~; 88~m 
00H54' 020300 
002256" 003402 

88~m: Mm~ 
002266' 001320 
002210' 005167 
oO~Fg: 8U4H 
88H64' 001101 
002306" 000207 

mug: 88~m 
002320' 012161 

002326" 104405 

002334' 005161 
001004 
104401 
000403 

0~0364 

h~H8° 
00043 
000040 
OOOOll 

mm 
176012 
116010 

000000" 002236" 

115772 116004 

115162 

175152 

115144 000377 

mm 
000031 115~60 

000000" 000000 

115102 

000000" 003006" 
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lOS: 

;T/SING 

HR: 

81T: 

CONV: 

IS: 

2S: 

WAINT: 

;***********.**********.*******.*************.*******~ ******a** 

~~I*****~1't~:tl********i5~t*I~~*!t~2!***.****.********.*****.** 
;conVERT TE~Pl TO ASCII A"D 
;STORE AT NEWS 

OTOAS,BEGIN,TEMP1,NE~S 

,******a***** •• * •••• **** •• *.* ••• * ••••••••• ****.*.**.***** •••• ** 
MOV Rl,RECSAH(RO) 

MSG~S,BFGIN,HSGI2 

UC CCH 
J~P 4S 

ENDITS,REGIN 

SUCC~SSIVE APpqOXI~A110N 

~OV J200,R2 
CLR R1) 
CLR REO 

Age ~3~~~1~1) 
CLR Rl 
MOV n512"R4 

BIT nITO,SRI 
BNE 

GIS ~;no,@ADSR SR 
JSR P1!;~ANUV CLR 
BIS 1111110~RNA 
~OV NA ~AB 
BIS nqlf ,~4DSR 
~ov #1l,@l R 

eXITS 

,PUT NEW INTO OLD. 

,ASCII ~ESSAGE CALL WITH CUMMON HEADER 

;LOOK AT NEXT CHAN. 
;GO TEST IT 

~~~~r~&RE~gAer ~~~~Al~gNaF PASS 

ANO VER~IER DAC DEFINED IN Rl, 

;R2 = HSB OF DlC 
,GET RID OF 'ONES' 
i~~~R~HrJTUI¥ERO Ole 
;LOAD DAC. 
,INIT HIGH COONT 
'~4 = # OF SAMPLES IN A BORST 

$~~sC~8tfi ~f~ijE~~~7 
,~O - SET GO BIT IN AID. 
;GOTO 2S 

$~~*ElsBa~o~nENg~B~~~s CSR IS CLEAR. 
!;~~Ectg~~ ~hEMliHR~g~BER. 
;SET OVF~FLOW ENARLF. 
; START CLOCK 

;RETURN TO ~ONITOR. 

~IR~S:Br.GTN;lS----------;-QU~"E-UP-TO-CONTINUF.-AT-iS-ANO-RTI-----
)----------------------------------------------------------------
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IS: 

2S: 

35: 

WRPF,RR: J~H 

m 
808 
809 
810 

mm: mm: 
002352 ' mm: 104403 8mn 

000000" 003046' IS: 
115460 25: 

MSGN$,BFGIN,MSGI3 
I~C ARDCNT 

;ASCII MESSAGF CALL WITH COMMON HEADER 
,OPOATE TRE ERROR COUNT. 

in 
814 

m 
817 
81B m m 
m 
825 
B26 
B21 
R2B 
B29 
B30 
831 
832 

002166' 000161 

002312' 
002372' 
002314' 
002400 " 

881m: 

005000 mm 
012702 

mug: 8Hm 
mm= 86m;: 
002430' 004161 
002434' 005011 mm:mm 

171214 

001000 
100000 
040000 

000001 

000001 

115400 

175604 

1ST (6)+ 

J~P END? 

;eEr THF. AYF.HAGP. OF 512 SAMPLES 

AVER: 

IS: 

C!.R 
HOV 
MOY 
MOV 

BIT 
BNE 

B IS 
BR 
JSR 
CLR 
81S 
MOV 

RO 1512 H4 
RITiC;,RI 
RIT14,R2 

gITO,SQI 

~~ITO ,@ADSR 

PC, RAHDY 

'

ASR 
171110,9N4 
NA,@ABR 

;RESTORE STACK FROM THE JSR PC THAT 
;COT us TO "SAR". 
;GET NEXT DIRECTIVE. 

AND THETR COUNT SPREAD 

;INIT AO FOR RUNNING SUM 
;RURST OF 512 CONVERSIONS 
;INIT HIGH COUNT TO NEGATIVE. 
IINIT LOW COUNT TO POSITIVE # 

;IS CLOCK SELECTED7 
,YES GOTU HANOLF.R. 

;NO - SET GO RIT IN AID. 
;GOTO 2$ 

GET A RANDOM NUHnER. 
MA~E SlIRE THF CLOC~'S CSR IS CLEAR. 
;i~Ecfg~~ g~E~!¥HR~g~BP.R. 

SEQ 0015 

SEQ 0016 



88~m: 88~m: 
002752" 003064" 
OO~7~4: 8gul~: 
88~~6~" ooH35" mm: mm" 

003046" 003064" 
003050" 003123" 

88~m: S8H\F 
003056" 003012' 

g8~m: mm' 

gg8g~~ 88gm 
g8~m 888m 
000024 

888m 888m 
000006 

MACYll 30A(1052) 12-0CT-78 16!16 PAGE 18 
SEa 001'1 

2S: 
=~~ IrIJ~I~:DSR ;~JrR~V~f&~~W ENARLF. 

ERINT' 
nITS, BEGIN ;KXIT TO MONITOR. MODULE WAIT FOR I~TERRUPT. 

IS: 

2S: 

3S: 

RAHDY: 

RNA: 
RNB: 
RNC: 

ERCOM: 

ADD 
ADD 
ADC 

m 
ADC 
tgR 
lDC 

m~4~ 
1276h 
,CONVERT NOISE RESULT 

!neVIl 30A(1052J 12-0CT-78 16:16 PAGE 19 

TEST. 

SEQ 0018 

;************************************************************** 
RTS PC I EXIT TO CALLER. 

DECIH: • BUW 3 

"SGt: 

NSG<;: 

MSGll : 

HSGI2 : 

HSG13: 

; ASCII 

P2 
CRANH+4 
PI 
P4 
P6 
VALOE 
P7 
-I 

P2 
CHANNH 
PI 
~6 
VALUE 
P8 
-I 

~~ 
P13 
~~5 
CRANN+4 
-I 
PI 
~l5 
CMA.N+4 
P3 
OLDS+2 
P9 
NEWS+2 
-I 
PI 
P4 

m 
P2 
CM ANN+4 
-I 

(LIMIT 
CHANGE IF OPERATOR CHANGES 

(LIMIT 
CRANr.E IP OPF.RATOR CHANGES 



AOCij DEC/Xll SYSfEH EXERCISER MODOLE 
XADCSO.Pll 12-nC1-18 11,44 

MACYlI 30~(\052J 12-0C1-18 16:16 P ~GE 20 
SEQ 0019 

m mg~~: mm mm 000040 ~~l .ASCIZ 'U/D • 
941 044103 • ASC lZ • ON CH AN " 

~l~ 88H8~: mm mm mm Pl, • ASCIZ "; OLD VALUE 
9S0 D 12" 040526 
95~ 003120" 020075 O51m 95 mm: An 000040 P4, :A~W "RMS " 
95. 

m mm: M& 040505 020113 P5: "ASCIZ "PEU " 

~56 OOjlP" 116 044517 042521 P6: .ASCIZ "NOISE = " 
51 00 t 4" 036440 000040 

958 .BYTE 
959 ml~1: m 032456 020060 P1: .ASCIZ "0.50 LS8)" 
960 8g~P~: 051~1~ mm 000 m 020888 P8, • ASC IZ "2.00 LS8)" 0031~0" 0~15f4 024502 
963 
964 00~r5" 040 mm mm P9: .ASCIZ " NF.W VlLOE m 00 02" 0405,6 m l~: 0201 ~ 000 
961 mm 040520 P13, • ASC IZ "WRAPAROUND 
968 OO~~r" 0475~2 020104 m 883~: ogo 051122 051111 P15, .ASCU"ERROR" 
971 003234' b06 
97~ 

88WF O51m mm 020130 ~~4 046050 
VALOE: • ASC IZ "X. XX LSD (LIMIT = " 

975 mm= SmH 052111 036440 
916 m 003260" 000 "BYTE 

919 
003262" 88mr .EVRN 

980 RECSAM, • 9L~W 64 • ;IJS~O TO STORE AID RESULTS ON UP TO 64. CHANS. 
981 m 003462" 000003 OLDS, .BLI':W J 1 US F.D FOR STORE OF ASCII or OLD SAMPLF. VALU". 

003470" 000000 .WORD 0 
984 mm= 888m 

NEVS: ::m 3 ;USFD FOR STORE OF ASCII N~W SAMPLE VALUE. 
985 
986 g8tm= 888885 CHANN' .8LI':W 3 ;USED FOR STORAGE OF ASCII OP CHAN" NOM8ER. 
981 .IIORD 0 
988 000001 .RNO 

AOC" OEC/Xll SYSTEM EXERCTSF.R MOD!JLE ~~~!!IR~~~~k2~~)TA~lEO:!-~M~Rl~~~~OL~AGF. 22 
XADeBO.PI1 12-0CT-1B 11'44 SEQ 0020 

AHR smm ~48# 463" 768' 832' Acsa 1911 m: 483' 513" 536' 818' 
AOBR 000234R JW 449 504 508 533 556 569 696 717 841 843 845 

ADDR 000005R 85# m 
ADDR22~ 001000 332R 
lOPK! 001460R 626 63H 
ADRMS! 8mm ~m 6~9 Aosa ~ 4" 409 430' 438 m. 440" 448' m: 419 482 483 506' 

512 8;~' ~~~: m 536 566" 598" 642" 689' 762" '/69* 
796' 818 

APKLIM gggUg~ ~62f ~U. 650 
APKX 

3m ARMLI~ 00025 R 82 625 
ARMX 000254R 359' 624' 
ASB smm HU m. 465' 411 476 4'17- 166* 1'10' B30' ASR 8H' 
ASTAT 0OO104R 879' 
AVER gmm 3W A WAS 2B~t BEGIN OOOOOOR 382 m 417 418 433 434 443 445 469 410 486 493 

50 5g3 516 m 532 m 544 554 555 567 595 631 

333 33g m 390 111 733 139 745 715 801 805 
OB 64 893 

BIT 002130R 7531 7B6 
8ITO g&88g~ m. 419 460 565 666 7~9 762 823 826 
BITI 677 
DITtO = 002000 m: 81TH = gUS88 8IT12 = 332f 
BITt3 = 020000 1m um~ ~mgg m 
BIT2 000004 ~m 662 
81Tl 000010 

~m mm ~m 464 769 833 
8TT6 000100 

3321 555 
BTT7 000200 m 8IT8 88USS 8IT9 3J2# 
DREAKS= bg~mR ~m 417 418 413 434 469 410 502 503 5~4 555 
DRI 605 
DR2 00OO13R ~88# 
~T~OS = mmR 

3Ui 
392 394 894 
558' 563 579 593' 584 586 619' 681 686 704 717 741' 

diATAS= 104412 m CRUN 003502R 893 903 912 925 931 943 986# 
CLSTCH 00022~R un 586 681 
gg~~IG 8mM 781 
CSRA 000100R 31H ~3B' 482' 512' 515" 877' 
OAC 000234R 1W 18 643 

mm~mm 33~: 
DECTH 002140R 39 387 38B 3A9 394 398 399 400 884 8B7 888 889 89B# 



~~8~8g~~{~lt SI~!g~T~~~Rrl~f~ MODULE 
~ 

~AgJ1IR~~~~~ge~)TA~lEO£!-6HERl~~A~OL~AGE 23 
SEQ 0021 

~~W S8ntga gUt 850 
EDGE 0002 OR m: m. m¥b °gUW hi: ENDP A 16 6R n# m ~~gM = ~g~mR 

ill 
m 87H mnp mm Hf nr 514' 5~7' 6~r 6jt 799" 

Jm$ = t&U~~R m M ~5 • 953- 754 784' 787 789 
GETO'f 0 r 

Ih GWBUF = 044 i HROCN R ~~r HR8~R = A8~SO 486 516 539 631 656 801 
HR A 005 R 
ICONT OOOora 299 

18~gaT 888l 3U 3~i hIT 00 OR 

m~LG 88&rg~ Iii m: 436 450' 

LOGI 00 ~ R 
~OG} 0004W 1~6 DC 8884. R 

39 m: LOG 5 2R 
LOG 000724R 461 480 SOU 

tgg7 gglVl~ m, ~m 
M~P22$= S8 a 
:og~~M ogh~a 330f 

~sgq~ :; n~8~ lUi 
633 658 739 805 808 

M~cf = 8 40~ 
MSC 0j74 R mj MSGll 08 0~6R ,05 
MSGB 0 0 4R 39 m MSG 0030~~R 808 

~m gm64a 
658 911 

6"11" ~w 377 610 613 b38 612 674- 893 
NEWS 003472R m m# 
:~flC" = 888mR 

13l' 486 516 539 631 656 801 
OP'FALL 000230 R ~~5# ~l~ g~~~ = 88g~W 9AH 

~84 29 ~91 m m m m m. 313 314 315 316 317 
19 321 23 

OTOAfi = b03~20 3~~i 717 725 133 893 
PAse T 0 i4R 

h~ 599' m* m mw= 888oo~R 522 693 Tl5 839 
POPSP = 005726 un ~gW2; mm 

AOC8 OEC/Xll SYSTEM EXERCISER MOOULF. ~Afi~~lR~~~~l~~~)TA~lF.0:!-ti~ERl~~AgOL~~GF. 24 XAOCBO.Pll 12-0CT-18 11:44 SEQ 0022 

~RTY~ = 000000 ~3~: pm ~ 8gg~ig 312# 
~RTV3 = 000; 0 ~w RU4 = 000 00 33H 

m~5 :; ~go~38 ~n: 332# wv9 ; ~~ ~g 132. 
~~~R ; mm mt PflSR2 = 024646 332 

~b mm~ 904 913 m. 928 938 946' 
922 940 

U5 88i~17~ 923 92r m m' 00 10~R m u # 
942 941t 

P4 003123R 905 939 952. 
~5 gmm 914 921 

9541 p9 00315jR m· IU. m 908 959' 

~~ 8mM 
398' 99· 400· 917 96H 

1J 4 96H 

m~Y = Am5~R 33~1 829 86U 

RANN3M 000~4R m mm8mm 615 707 721 717· 980. 
325 5~8 598# 

RESI 000056R 308, 
RES2 mm~ m! 768 8n: Ui: 86r 162

-
863· 864 861 87U RNA 

RHB 8mm R~~ gar 967- ag • m RNC 
RST~T 0001l2R 325f1 
SAR 8mm Hit 622 644 647 150. 
SRADR 
SOFCNT 000042R 
SOFF.RS= 104406 332# 

~gr;m 888g4~~ 3&~jI 
SOS IZ = oooolo 2 1; 330 
SRI ggsgm 290n 419 460 662 666 677 759 823 
SRi ~m sa 888m~ sa 
START 000214R 96 310. 

m3 °88W~ Hal B79 

SVRI 8000 iR 311 
SVR2 888m~ 3m SVR3 

114! SVR4 000072R 
SVR5 msm SVR6 nI. SYSCNT 000052R 
TEMPt 000272R 366. 721' 725 729" 133 880- 884 



".Ill! 

• ABS. 000000 000 
003512 001 

~m 
616" 
190 

919* 

564* 565* 

641* a03 
796' 

9Ron 99U 

566 610 • 611" 612' 

685* 

9R4f 

611 638' 639" 640 * 
SgQ 0023 

642 


