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* 
0121~ a 23 00777 EXU SUTI 
01217 a II o 17 3~ LDX C 1 I -':I 

0130C 2 76 01725 LDA RECL+9.2 
01301 a 75 OO(J2~ l.DB KEYI 
0130i! o ~3 ooc.qa IjRfI1 wes 
U1303 o 'il 01300 a~x *-3 
0130~ a 12 oo~.qc ,VI I ~ SCRC Cf( 

01305 o 71 01737 LDX C13 
0130E o 76 01332 LDA ~TEfV; 

01307 o 72 OOG2~ ::KA ~H'4 c: Ti(Y Ga~D 

0131C o 01 01313 8RU ·+3 Nij 
U 1311 0 12 01327 MIW GCHAfo( Yt.S 
01312 o 01 0131~ ~RU ·+2 
0131:: 0 12 013.30 MIW BCHAR 
0131' 0 12 01331 ~II.t4 SPCIo1AR 

013' :: a 66 00001 RSH 1 
0131 f o ~1 01307 8RX *-7 
01317 o 02 I.qCOO T9PW 
01::a2C o ~3 OOb74i dRM dRSUoR 
01321 o ~3 00706 dR~ CEes CLEA~ t~~9R C~UNTtRS 

01322 a ~3 002~6 t<lJ9A dR~ ')TeF' 
013~:: o 01 012:3~ dRU R 11 
• 
* 
O132~ ~2S12S21 f\'tlYl ~CI 3. r't.AD t.~~e~ 

* 
01327 27121212 uCi1Ak eCI I • G 
Ol33C 22121:?1~ dCfo1i1k ~CI 1 • B 
01331 1212121t: ::,~CHA~ SCI 1 • 

• 
0133~ o 00 OOOUO ~TEfi! ~lt: Rt.AU TkY t~~eR MARK~~ 

01333 a 00 oocue r<TC pze: I'<t:.AD Tfo<Y CSUNTEt< 

* 
0133' a ~3 Olb13 \.:t3Rll oR~ ~ I 1 
0133: o 01 01520 i,:itH<I~ tjRU Rl2 
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* 
Ol33f: o S3 OOe:lw ~iJ~ SKI\! 8ClJf 8CD ~ejJt 

01337 o 01 01:;61 6RU ROSf:\ Nti 
OI34QC o. 76 017 3 ~ LDA CIO YtS 
0136'11 o 75 Ol/~e LDb e77 F~~ ANY 1;2 IN THE Ri(C 
OI3~~ o 7C Oleo"; !o(OSA SKM RRC C~Nvt~T TH~ LS~kE~Pb~DING 
013.t13 o Cl 01350 dRU *+5 OG IN TNt: ID we~Jl Tb- I?. 
OI344~ o 35 OOCI..q STA T3 
01345 0 16 01776 MRG I~Ar.; 

01346 o 35 01776 tiTA IMAG 
01347 o 76 OOCI~ LDA T3 
Ol35C o 67 00006 LSI-! 6 
01351 o 72 0002"1 3K4 IjNE Dt1Nc. 
U135': o 01 £:11354 d~U *+2 Yr.S 
01353 a 01 O13~2 dRU ~OSA i\Jd 
O135~ o 76 O'6b~ LOA RRC 
013S~ o 75 00026 LOB 9Nt~ 
OI3~f: o 70 Oli76 SK~ IMAG CdRk't::CTtD 1ST ~tP<lJ:rod .. 
O13~7 o 01 01:;61 t:1RLJ Rose f\Jt1T r.QU .. L 
0136C a 01 01126 dRU ~12 E~UAL 
01361 a :")3 00;::13 ~a58 SKN 5Y~Cr 1 ::s·r TRY 
0136c: t1 0·1 01-'!~.q dRU ROSG YI:.S 
01363 o 53 00~tJ5 ~!(N C;W2 f\;tt. TEST S.-I 2 
Ot:?~" O~OI o 13 6.~ dRU *+4· Rr.5t.T 
01365 o 01 01~S2 dRU RI3 S~T 
O13h~ o S..q Ol77b SU8 IMAG I\j = Ri'{C - 1ST ;J1:1~O 

01367 o Sol! nOC24(1 SU8 ~NE. N = N - I 
Ot:;7C o 7S 01i76 tit' AGL LD8 IMAG SAVt I~T wSffD 
01371 o 36 01~27 SAVEL STB SAVE:: 
01272 o oI!3 0067~ 8RM ~RSUd~ 

01373 a 72 00026 SKA ~NES "J = 0 
0137"- o 01 01277 6~U *+3 N&T EOUAL 
0137: 1 77 00205 Rose SPF SW2 EuUAL 
0137tf:. o 01 010412 oRU R08-1 
01377 o 72 OOC2S SKA SIGN N : CJ 
OI~OC a 01 Cll oGi l2 aRlJ R05D Lt:..S!:i 
01":01 o ~3 00702 ""C5E dRM T~SLJdr< URtATE~. SPACE F9RwA~D 
0140~ o ('3 O16~2 t:.xu SF 
01~O3 o 30 00C12 YIM T 1 YbUr 
01~O"- a ~o 13710 TFTY E 1\ 1J a F ,. IL E Y8LJF 
OI~06 o 01 01~30 tH~U RI5 YES 
o,~oe: o 54(1 OOC2~ SUB ~NE NtJ 
01110] o 72 00C26 SKA SNtS DeNt:. 
01~IC () 01 OI~02 ~RU ROSE.+I NS 
o 1 ~ 11 o 01 01~22 !jRU ~ C; 5~' Yt:.S 
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* • 01"'12 a .t43 00702 kOSO .,RM T/;'SU6~ 

OI~I:: o 23 01~4::t EXU SR 

01"'1" a 30 OOCI2 y I ~ T 1 YdLJF' 

014115 o 23 01652 EXU ATT Lt1AD P&INT 
01~16 o 01 01~30 ~RU R15 Yt:.S 
01~11 a 55 (1002.q ADD SNE N& 
01~2( o 72 00026 SKA S I G t-,I DeNt: 
01~21 o 01 014413 t3RU R05D+l Ntt 
OI~2~ a ';3 0007.t.1 ~05F dRM 8RSUbl( Yt:.S 
01~23 a 01 0137& t:3RU Rase 
* 
Ot~2" 77 OO~t3 ~aSG ~PF' SYNCF S[SYNC. FLAG] 
01~26 o ~3 00t:7~ dRM RRSUc~ wAIT Fij~ TAP~ Tb STBP 
OI.Q26 a at 01227 dRU RIO B~C~SPA~t AND ~~AU AGAIN 

* 
Qt~27 o 00 00000 :;AVE PIE Ttf H~LU 1ST waRD 
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* 
01 41 3C o ~'j 006 7 ~ r<1& dRM 8RSUtHt 
01~31 o ~O 13710 TFTY ~ND tH' fILE YdUF 
014132 o 01 O14l3~ dRU *+2 Y~S 
OI~33 o 01 OI~4f2 ~RU ~tSA Ntt 
OI..o3~ o 23 Ol(!oa EXU eUT~ 

01 41 36 0 12 014.7~ MIW TMfW 
OI~36 0 12 01~76 MI~ TM~+I 

01~37 0 12 01 41 77 MIW Tf";~+2 

01~~C o 02 I~GOO Tepw 
0141141 a 43 00674! aR~ 8F\'SUdh( 
01·42 o 23 01652 klSA EXU 8TT L t:t A D pel I~ T 
014143 a 01 01~45 3RU *+2 YC:S 
01 412 "1" o 01 01~S2 dRU R13 NS 
OI4!4E o 23 01coa ~XU 9UT4II! 
01~4e 0 12 01500 Mlw LPt-I 
01'147 0 12 01501" ~IW LPff+1 
01~5C n 12 01502 MIw lP~+2 v 

01~SI o 02 14000 TeC'~ 

014S~ o 43 00674 1<13 i:3Rf'! 6RSUt:Pt 
0145;: o 43 01562 dr(M Rse SuTPUT READ STATUS 
01 412 S" o 23 01000 EXU ~UT~ 

01 4i S5 a 71 01726 LDX C3 -e; 
014i5t 2 12 01513 l"\Iw RPAM+8.2 R~AD PASS A6e~T MESSAGE 
01 457 a .1 or~ 5-6 tfR-X *-1 
0146C o 02 I.qQOO Tepw 
o 1 ~b 1 o 43 0067~ dRM BRSUBjo{ 
01~b2 o 76 01371 LDA SAVEL 
01 41 63 o 75 01753 LDS KEY 
OI.Q6~ o 23 00777 EXU SUTI 
01 41 65 o 43 OOQ.qQ 6f\>M was 
OI.Q6f o 76 01370 LDA IMAGL 
01467 o 75 01753 LOB KEY 
Ol"7C o 43 OOC~O ~R'" was 
01~7' 0 12 006~O ~IW seRC 
014117c: o 02 14000 TSFll.II 
01~73 o 413 0067~ BR,., BRSUBR 
01~]~ o 01 01537 dRU RI~ 

* 
01 4 75 S26321~7 lMM dCI 3. TAPE MARK 
olsoe 5243"1621 LPM t:3CI 3. LSAD PSINT 
01503 52512521 t(PAM BCI 8. READ PASS A89~T. BUT SF SYNC. 
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* READ II I~Tt:.~RUPT. 

* 
o 10'1 3 o 00 cocoa jilt I I ~2E 

01SI" a 02 13710 SRRY YdUF 
015 H: o 30 00QI2 YI~ TI YBUF 
0151f I 77 00206 :5F'F S~3 S[Sw 3] 
01517 a 01 411613 BRU* R I I 
* 
* READ 12 INTE~RUPT. 

* 
0lS2C o 02 20CO~ k12 aIR 
01521 o 30 00012 YI,.; TI YBUF 
01S2~ a 01 '11&23 t:H~U* *+1 CLEAR INTERRUPT 
o 52:3 a 00 01S2.tq PIE *+1 
a 52" o ~o 13710 TFTY EI'40 9F FILE YBUF 
a 525 o 01 01537 9RU RI41 Yt:.S 
o S2t: o ~o 20200 13PT 2 N9 
o 527 o 01 01537 dRU Rl.,q 
o S3C o ~3 01562 dR~ Rse eUTPUT READ STATUS 
o 531 o 23 01000 EXU 9UT~ 

o 532 o 71 017411 LDX CIS -b 
o 53:3 2 32 01562 ~I~ EFREM+6.2 
o 53" a ~1 01533 dRX *-1 
o S35 o 02 1'1000 T9PW 
o S3f o 4113 0067~ i3R~ 8RSUf:i~ 

o 537 o ~3 OO~S6 t(l~ 8RM RWAU REWIND ALL UNITS 
a S4IC a 61 01666 MIN ~PC caUNT READ PASS 
o 5'11 o 4110 20200 8PT 2 
o S4l~ o 01 OI5~4j eRU *+2 
01643 o 41 3 0071~ aRM spes SuTFUT PASS C9UNTERS 
0154" a 410 200410 8PT .q MALT 
01545 o 00 00000 HLT Yt:.S 
015416 a ~3 002'16 6R,.. STep NtJ 
016~7 o '10 20100 t3PT 3 REREAD 
OISSC a 01 01025 aRU ROC Yf.S 
01 S5 1 o 76 01660 LOA RRN NS 
01552 o 35 01656 STA IRN 
0155:: o 01 00'112 6~U WOO G9 T9 wRITE 
* 
* 
t'nss~ 5225.,.5241 EFREM BCI 6. ~ND SF FILE READ EkR9R 
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* 
* READ ~TATUS eUTPUT SUBRBUTINE. 
* 
01562 o 00 00000 ~se PZE 
01563 o 2'3 01COO EXtJ eUT~ 

0'56~ o 71 Ol7~1 LDX CIS -6 
0)::;65 2 12 01765 MIw RS9MI+6.2 
01566 o 4111 01:'65 6RX *-1 
01567 o ~3 01602 aRM 9MAUN 
Ol57C a 76 01710 LDA RPCL 
0lS71 a 75 0002~ LDB KEYI 
01S7~ a 413 000 .. 0 aRM was 
OIS7~ o 76 01706 LOA RRCL 
0157' a 7S 01753 LOB KEY 
01575 a ~3 OOG.qo t:H~M wes 
01576 a 12 006~O MIW SCRe 
01S77 o 02 ' .. 000 T9PW 
OIEoe o 613 0067~ dRM BRSU6t( 
01601 o 51 01562 BRR Rse 
* 
OI~O~ o 00 OOCOO &~AUN PZE eUTPUT MaDE AND UNIT Ne. SU6R 
OI~03 a 53 00210 SKN 8CDF BCD MaDE 
01604: o 01 01607 6RU *+3 /\Ie 
0-l6Q-S o 12 -{H 765 M-IW ~seM2 Yt:.S 
CloOE: a 01 01611 8RU *+3 
01607 a 12 01766 MI~ Rse~3 

0161C a 12 01767 MIw RsaM3+1 
01611 o 7-1 01730 LOX C6 -3 
0161~ 2 23 01650 EXU 08T+1.2 TEST FaR DENSITY 
01613 o 01 OI~15 !3RU *+2 
01614: o 611 01~12 8RX *-2 
01616 2 12 01775 MIW DNT+3.2 9wTPUT DENSITY Ne. 
D 161 e a 12 01770 MIW RSBM~ 

0161' 0 12 01771 ~IIH RS9M~+1 

0162C o 02 I~COO T9PW 
01621 a .Q3 OQ67~ aRfwI aRSU~R 

01622 o 76 01602 LDA Sr-'AUN IF ~NTRANCE rRSM 8PtRAT9R ~EaU~ST~D 
01623 o 02 020.ql TYPw 1 • 1 eUTPUT ~SUTINE. ALWAYS TYPE. 
O162~ o 72 017~7 dKA C200 
01025 o 23 00777 E:XU ~UTI 

0162t: o 7€ 00337 LDA U~ 

01627 o 66 00006 RSH 6 
01~3C o 36 (')0012 STa TI 
01631 0 12 013::3 1 Mlw c)PC~~R Sfoi'ACE 
O163~ 0 12 00012 MIIAI TI 
Olt33 0 12 OO~.qo I'AIw seRe cw 
U1E3 c a 51 01602 d,/( R fH4AU I~ 
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* 
* C9NTR9L TABLE FeR ALL ~AG~ETIC TAPE FUNCTIe~S. Y oUFFE~. 
* 
* 
* BI~ARY 9R ~CD SEL~CTABLE FUNCTI&NS. 
* 
0163: o 02 03750 ~T WT8Y o.~ w~ITE TAPE Y6UF 
0163~ a 02 03710 kT RTBY o.~ R~AO TAPE YBUF 
* 
* N9N S~LECTAdLE FU~CTI9N5 

* 
01637 o 02 02150 wt!SF WTOY n.1 W~ITE E:.ND BF FIL~ yeUF 
016~C o 02 03773 t:T ESJ-I 1')377.3 EI'tASE TAPE yeUF 
016~1 o 02 07770 ETR ~9fW1 07770 E~ASE TAPE ~EVEkSE YBUF 
O16~2 o 02 03730 ~F t:e~ 037313 SCAN F9RWARD YBUF 
016"13 o 02 07730 SR f:9~ 07730 5CA~ REVERSE YBUF 
01641" o 02 I ~ 110 we:w I'CEWY 0 REwIND yaUF 
016416 o ~O- 16310 LJ2T SKS 163113 200 BPI TEST YBUF 
016~~ o 410 16710 U5T SKS 16710 556 I:!Pl TEST V6UF 
016~7 o ~O 17310 DMT SKS 17310 800 6P I TE_ST VBUF 
016SC o .0 10510 T~T SKS 10510 TAPE. RE.ADY TEST vaUF 
01661 o "10 1"110 FPT SKS 1"110 FILE PR9TECT TEST yeUF 
01652 o -"10 12110 ~TT 5KS 12110 8EGINNIN~ SF TAPE TEST yeUF 
01653 o 410 11110 ETT SK5 1 1110 END SF TAPE TEST Y~UF 

* 
0165" o 00 77761 TCTE PZE* WT-* -LENGTH ~F CBNTRBL TABLE 
* 

I'(EWY SPO 21 ~ I 10 RtWIND TAPE YBUF 
RTSY ePD 21~100 RE.AO T9 SCAN YBUF 
TGTY 9PD 41012710 TAPt: (';AP TEST yeUF 
TFTY QPD .. 013Jl0 TAPE END 9F FILE TEST YBUF 
SRRY 8PD 213710 SKIP REMAINDER SF REC9RD Y6UF 
CIlY tiPD 250100 C&CK INTERLACE yaUF 

* 
* 

00023 ZERe seeL 23 00000000 
0002~ SNE dseL 2.q 00000001 
00025 SIGN aeeL 26 "10000000 
00026 9~ES seSl 26 77777777 
00027 AOR~SK SBeL 27 00037777 



* 
* 
* 

* 
* 
* 
01655 
01656 
01657 
0166C 
01661 

* 
* 
* 
01662 
0166~ 
0166~ 

* 
* 
* 
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FLAG AND SWITCH ASSIGN~ENTS. 

00200 
00201 
00202 
00203 
0020~ 

00205 
00206 
00207 
00210 
00211 
00212 
00213 

SBF 
ETF 
REF 
foePPF 
SW1 
SW2 
Sw3 
sw~ 

BCDF' 
CP£F 
wEF 
SYNCF 

Eau 
Eau 
EOU 
EOU 
ECU 
feu 
EQU 
E.QU 
EQU 
ECU 
t::au 
EOU 

Mcao 
Mcao+1 
MCOO+2 
MCOO+3 
MCOO+~ 

MCOO+5 
MCOO+6 
MCOO+7 
Mcao+a 
MCOO+9 
~caO+l0 

McaO·ll 

RAND8M NUM6ER·ST9RAGE. 

o 00 00000 
a 00 00000 
a 00' OOCOO 
o 00 00000 
231~655S 

I~N 

IRN 
RRNH 
titRN 
KK 

PZE 
PIE 
PIE 
PIE 
eCT 

RECiRlf C9UNTEKS~ 

o 00 00000 
a 00 OOCOO 
a 00 00000 

MRC 
WRC 
RRC 

PIE 
PIE 
PIE 

PASS C9UNTERS 

231~6SS5 

01665 0 00 OOCOO 
01666 a 00 00000 

wPC 
RPC 

PZE 
PZE 

* 
* 
01667 
01670 
01671 
01672 
01673 
0167~ 

0lb7S 
01676 
01677 
01700 
01701 
01702 
0170~ 

eRR9R C9UNT~RS. 
o 00 00000 wEC PIE 
a 00 00000 RwEC PI~ 

o 00 00000 PREC PZE 
o 00 00000 ePEC PIE 
o 00 00000 LPEC PZE 
a 00 00000 wCEC PIE 
a 00 00000 CHI PIE 
a 00 00000 C~2 PZE 
a 00 00000 CH3 PIE 
a 00 00000 CH~ PIE 
a 00 OOCOO CMS PZE 
o 00 OOCOO C~6 PZE 
a 00 77762 ~CTL PZE* wpc-* 

CATAL9~ Ne. 07~00~ 

S TA R TIN G B L SCI( , F LAG 
END SF TAPE FLAG. 
Rf.AO ERR9R FLAG 
R~AD PASS IN PR9GRESS FLAG 
S~ITCH 1 
SwITCH 2 
SwITCH 3 
SWITCH ..q 
BCD FLAG 
C~ARACTtR PARITY ER~eR FLAG 
w R I T e: E F< R 0 R F L A G. 
SYNC. FLAG 

INITIAL RAND9M ~UMBER 

FIRST RAND9~ NUMBER 
RUNNING RANoa~ NUMBER H9LD 
RUNNING RAN09M NUMBER 
KLUlIE CSNSTANTS 

MAXIMUM REcaRD C9UNT 
WRITE RtC9RD C9UNT 
READ R~C9RD caUNT 

WI(ITE PASS C9UNT 
READ PAS::) C9UNT 

W~ITE ERR9R ceUNT 
R~WRITt ERRSR CSUNT 
PERMANENT READ lR~ek ceUNT 
CHARACTt~ PARITY ERR9~ caUNT 
L9GITUDINAL PARITY ERR9R ceUNT 
WSRD caUNT tRRGR C9UNT 
READ ERR9RS IN CHANNEL 1 
READ ERkeRS IN CHANNEL 2 
READ ERR9RS IN CHANNEL 3 
READ ERR9RS IN C~ANNEL ~ 

READ ERR9RS IN CHANNEL 5 
READ ERR9RS IN CHANNEL 6 
END 9F C9UNTER TABLE AND LENGTH 

YoUF 
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* 
* CeUNT~~ L9CATI9NS. 
* 
0170 4 o 00 01e,62 t-LL PIE MRC 
01705 o 00 01663 PIE WRC 
01706. o 00 OI~6~ kRCL PIE ~RC 

* 
01707 o 00 01665 epCL PIE WPC 
0171e o 00 0lb66 RPCL PIE RPC 
01711 o 00 01667 PIE WEC 
0171~ o 00 01670 PZE RWEC 
01713 o 00 01671 ~ZE PREC 
* 
0171 41 o 00 01672 ~t::CL PZE ePEe 
01715 a 00 0167:3 PI~ LPf:C 
0171~ a 00 0167~ PZE wCEC 
01717 a 00 01675 PZE CHI 
0172C o 00 01676 P2E CH2 
01721 a 00 01~77 PZE. CH3 
01722 o 00 01700 PIE CH~ 

01723 a 00 01701 ~ZE. CH5 
0172 4 a 00 01702 PIE CH6 
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* 
* GENERAL C9NSTANTS. 

* 
01725 07700000 r.; I eCT 07700000 
01726 7777777C C3 DEC -8 

01726 l;~ E. au C3 eCT 77777770 
0!72' 77777773 C5 DEC -5 
01730 77777775 C6 DEC ... 3 
01731. 00000007 C7 eCT 7 
0173c: 00001000 C8 eCT 1000 
01733 00001777 C9 eCT 1777 
0173~ 00000012 cIa SCT I 2 
0173~ 77777767 C II DEC -9 
01736 00007777 CI2 eCT 7777 
01737 77777766 CI3 DEC -10 
OI7~C 7777777~ Cl~ DEC -~ 
017041 77777772 CIS DEC -6 
Ojioif;: 77777757 C16 DEC -17 
O17.q3 77777763 el7 DEC -13 
OI7~~ 7777.7761 CIS DEC -15 
OI7.q~ 00000052 C52 SCT 52 
017.q6 00000077 e77 eCT 77 
017147 37777600 C200 eCT 37777600 

* 
0115C 2 17 01776 EeRN e:SR IMAG.~ 

* 
01751 00000002 Twa DEC 2 
01752 00000003 THREE DEC 3 
017S3 00000004l! F9UR DEC .q 
017S" OOOOOOIC EIGHT DEC 8 
017S!: 00000020 2A SCT 20 
01756 OOOOoo.qo 28 eCT ~o 

* 
00012 TI de9l 12 
00013 T2 Be9l I 3 
0001.q T~ ~99l I .q 
00015 T~ aeel I 5 

* 
017S3 KEY fCU F9UR 
000241! KEYI EOU SNE 

* 
017S7 52512521 RSBMI eCI 6. READ PASS Rt::CGRD Ne. 
01765 1222232~ RS9M2 t:5CI 1. BCD 
01766 122231.q~ "'S8M3 aCI 2. 8INAi'tY 
Ol77e '26~.q531 ~sa~.q SCI 2. UNIT NS 
0'77~ 1202000C DNT eCI .q. 200 556 aoo *** 
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* 
* C9NTR9L CHARACTE~ DEFI~ITleNS. 

* 
t; liPD 2200000 
l. &PD 2300000 
j) tiPD 2'100000 

'" 
SPD ~~ooooo 

~ tiPD 41S00000 
I:t ~PD 4160000U 
fi tlPD "700000 
t< SPO 5100000 
S gPO 6200000 
T SPD 6300000 
u 8PD 6'100UQO 
C~ 9PD 5200000 
SP aPD 1200000 

* 
* 
01776 07777 Xf"AG ass 41095 
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* 
* eCTAL waRD ijUT?UT SUBk9UTINE. 
* 

OOO~O tJRG 32 
OOO~C o 00 00000 was F-lZE 
OOO~I o 3S 00Q16 STA Tot:! 
OOO~2 o ~6 OOOI~ AAB 
OOC.(f3 o b~ 000241 ~Ui3 SNE 
OOO~~ o 72 00025 SKA SIGN 
OOO.(fS o 01 ooeStO oRU *+3 
OOC.(f6 0 12 01331 MIw speHAR 
OOO~7 a 01 OOO~3 oRU *-~ 
ooese o 76 4l0GIS LDA* T4I 
OOOSI o 75 01726 LOB C.t:I 77777770 
000S2 a 66 20003 kCY 3 
OOOS~ a 3S OOCIS STA T4I 
ooos~ 0 12 OOCIS MIw T.t:I 
0005b a 67 00e06 LSH 6 
00056 o 72 OOC241 :;KA 9NE 
COOSi o 01 00052 dRU *-5 
0OO6C o 51 OOC.t:IO oRR was 
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* 
* 9PERATaR RECUESTEC eUTPUT RaUTINE. 
"'" 
00061 o 02 026'1' &00 TYPw I.~ 

00062 0 12 OfJb~O Mlw SCRe 
00063 a 53 00203 SKN RPPF PASS 
0006~ o 01 00067 dRU *+3 WRITE 
00065 0 12 00752 MIW PDM+6 RE.AO 
00066 D 01 00C71 dRU *+3 
00067 0 12 007~7 MIW PDM+3 
DOOle a 12 00750 MIw PDM+~ 

00071 a 413 01602 dRM 9MAUN 
00072 o 71 017~2 LOX CI6 -17 
0007:= 0 12 006~O aOl ~Iw SCRe 
0OO7~ o 02 I~OOO Tepw 
00075 o ~3 0067.q 6RIW! BR5UbR 
00076 a 02 026~1 TYPw I • ~ 
00077 2 12 00133 MIw 9T+17.2 
C010e o 02 I~COO T9PIN 
00101 tJ "13 OOb7.q ~RM 8RSUBR 
00102 2 76 01725 LDA CLL+17.2 
0010:: a 75 01751 LOS .. Twa 
(JOIO~ o 02 02Q~1 TYPw I • 1 
0010: a .q3 OOC~O dR~ WBS 
00106 o 611 OOCJ73 ~RX eOl 
00107 o 02 141000 T8Pw 
001 Ie a ~3 0067"1 BRM BRSUoR 
00 III a 01 OO~O.q dRU MeOI 
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* 
* tlUTPUT TABLE. IDE~TIFIERS. 

* 
00 II ~ ~~512312 aT SCI 1 • f'1 RC 
00 1 1 :: 66512312 BCl 1. WRC 
00 1 I 4& 51512312 eCI I.RRe 
00115 60.72312 eCI 1.WPC 
0011 e SI~7231j2 t;CI 1.RPC 
00 117 66252312 BCI '.WEC 
0012C 51662523 BCI I.RWEC 
00121 ~7S12S23 aCI I.PREC 
00122 23~72S23 BCI 1.CP~C 
00123 413~72S23 SCI I.LPEC 
0012" 66232523 eCI I.WCEC 
00125 23300112 dCI I.CHI 
00126 23300212 e'c I I.CH2 
00127 2330031~ 8CI 1. CH3 
0013C 233004112 SCI I.CH4I 
00131 23300512 del I.CH:' 
00132 23300612 t3CI I.CH6 
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• 
• PR9GRAMMED 9PERAT8RS. 
* 

SPF pePD 17700000 St=.T PReGRAM FLAt; 
00133 o 35 OOI~7 ST' FTI 
0013~ o 76 ~OOOO LOA. 0 
00135 o 16 00025 MRG SIGN 
OOI3~ a 35 ~OOOO ::iTA. 0 
00137 o 76 0014t7 LDA FTI 
0OI~C o 51 OOCOO BRR 0 
• 
• 

RPF P9PD 17600000 RESET PWSGRAM FLAG 
001~1 o 35 001417 STA FTI 
OOI~2 o 76 ~oooo ~DA* 0 
OOI~:3 o I~ 00150 e:TR FCI 
0OI.q~ a 3S 410000 STA* 0 
00,"5 o 76 001417 LDA FTI 
Q01~~ o 51 00000 BRR 0 
• 
OOI~i o 00 00000 FTI PZE 
oelse 37777777 fOCI eCT 37777777 
* 
* 

00200 END Mceo 
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__ -'6TSP UtJlT tJO.1 
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REWIND ALL U~lTS 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRAR Y 

PROGRAM DESCRIRTION 

Catalog No. 299008 

920 Closed Loop Analog Statistical Test Program. 

L. Bergquist, SDS 

11 Nlay 1964 

Applicable to any'SDS 920 com.puter system. with EJ20 
Standard Junction Box. 

To cOITlpute the mean and standard deviation froITl closed 
loop analog ITleasu.reITlents for the purpos e of determining 
systeITl accuracy and stability. 

DPSS, BID, DSQ 

PrograITl allocation 001, 1008 to 1756 . Temporary 
storage 408 to 64

8
. Data storage 308 ~ocations per 

D/ A channel. 

1. 3 n1.S / scan / channel. 

1. ° LOADING 

The prograITl is in absolute format on a self-loading binary 
tape. All necessary PrograITlITled Operators and their 
linkages are contained on the progran1. tape. Use FILL 
procedure to load the progran1.. 

2. ° RESTART 

If it is required at any tin1.e to restart the prograITl, set 
the RUN-IDLE-STEP switch to IDLE, press START, 
and ill.ove the sWItch to STEP and then to RUN. 

3. ° SYSTEM PARA1vlEl'ERS 

Following Loadingqr Restart the prograITl will request 
the operator to define several system parameters. 
These include the number of D/A channels, the size 
of the ADC convert~r, and the starting n1.ultiplexer 
channel for the firsit D/A converter. All numerical 
inputs ar e in de cirnjal. 
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USE: (Cont) 

Catalog No. 299008 

3. 1 "D/A CHANNELS" 

Input the number of D / A channels to be tested. 

3.2 "ADC SIZE" 

Input the si~e of the analog to digital converter 
including th~ sign. 

3.3 "MX CHANNEL" 

Input the multiplexer channel number associated 
with the first digital to analog converter. Each 
addition"arcffgital to analog converter will be input 
through succeeding ITlultiplexer channels. 

4.0 SCAN PARAMET:ciRS 

Included in the sccin paraITleters that require operator 
input are the chan~el nUITlber, nUITlber of scans to be 
perforITled, and the output liITlits for the digital to analog 
converter. 

4. 1 "SCAN COUNT" 
I· 

Input the nUlflbe r of s cans to be perforITled for 
each channet 

4.2 "CHANNEL". 
i 
I 

Input the D/ -A- channel to be scanned (0 to N). If 
all D/A chaninels are to be scanned siITlultaneously, 
input the lett:er "A" instead of the decimal input, 

4.3 "LIMITS" 

5.0 SCAN 

Input the liITl~ts, as deciITlal fractions, indicating the 
low and high~ values to be output to the D / A con­
verters as a :step function. If a randoITl function 
is desired, ihput the letter "R" instead of the first 
deciITlal input. The prograITl will proceed to scan 
following these inputs. 

The s can consists of an accumulation of data obtained froITl 
s ys teITl ITl eas ureITlents. SysteITl ITleas ureITlents involve 
output to a D/A co~.verter, selecting jhe return ITlulti­
plexer channel, and. input froITl the ApDJ converter. Each 
successive output f:or a particular DJA converter uses a 
different value computed froITl either a randoITl nUITlber 
generator or a step generator. 
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The accumulation of data consists of updating sums for 
mean and standard deviation computation and updating 
a distribution table. The distribution table repres ents 
a record of meas'urements deviating from their expected 
in converter counts. The table ranges up to plus or 
minus 8 converter counts. Those g;reater than 8 aI;'e 
listed as 8. 

Scan will terminate when one of two conditions is 
attained. Eithe rope rator inte rvention by breakpoint 
control, or the Scan Count has been reached. Break­
point control consists of depressing and raising a 
breakpoint switch. 

5. 1 Breakpoint # 1 

If Breakpoint # 1 is depres s ed during Scan or 
listing, control is transferred to Scan Paramete'rs 
(4.0). 

5. 2 Breakpoint # 2 

If Breakpoint #2 is depressed during Scan or 
listing, control is transferreJ to Output Param­
eters (6.0). 

5. 3 S can Limit 

When the number of s cans have been performed, 
defined in Scan Parameters, Scan will terminate 
and control transferftrto Output Parameters (6.0). 

f\ "'I\U ~ 
6.0 OUTPUT PARAMETERS 

Following Scan, the program will request the operator 
to define two output parameters before listing the data. 
These are the format and the channel nuniber to be output. 

6. 1 "CHANNEL" 

Input the D / A channel to be output (0 to N). If 
the re is no input, the last channel or channels 
previously scanned will be listed. 

6.2 "FORMAT" 

Input the character "M" or "D't specifying the type 
of listing de$ired (see Table II for examples). If 
no input is made, the previous format is as sumed. 
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6.2.1 

6.2.2 

General Forrnat, Input "D" 

The general format listing consists of 
the channel nurnber, the number of scans 
performed, the rnaxirnurn and rninirnurn 
measureITlents ITlade froITl the expected 
ITleasureITlent, the mean bias (mean 
measureITlent from the expected), the 
standard deviation about the mean bias, 
and a distribution table representing 
deviation of measureITlents in ADC con­
verter c'ounts about the expected ITleasure­
ment (D/ A output value). 

Abbreviated Format, Input "M" 

Only the, channel nUITlber, mean bias, and 
standard deviation are listed. 

The mean bias and standard deviation are computed in 
the following manner. 

For all X. = (ADC value). - (D/A value). 
1 1 1 

Mean bias = 1 L 
i=l 

n 

Standard deviation = [~ 

X. = b 
1 

1/2 



COMPUTER OUTPUT 

I. A. "D/A CHANNELS" 

I. B. II ADC SIZEII 

I. C. "MX CHANNEL" 

II. A. "SCAN COUNT" 

II. B. "CHANNEL" 

II. C. "LIMITS" 

TABLE I 

CLOSED LOOP ANALOG STATISTICAL TEST PROGRAM 

INPUT RANGE 

1. 1 to N 

1. 7 to 14 

1. 0 to N 

1. 1 to N 

2. rio entry 

1. o to N 
2. A 
3. no entry 

1. a. -. 99999 
to .99999 

l.b.-.99999 
to . 99999 

2. R 
3. no entry 

REMARKS 

Follows Loading or Restart. Specify the total 
nUlTIber of D/A converters under test. 

Specify the size of the Analog to Digital 
converter including the sign. 

Specify the lTIultiplexe r channel as s ociate d 
\-vi th th e fi r s t D / A c hanne 1. 

Follows data listing or Breakpoint # 1. Specify 
the nUlTIber of scans to beperforlTIed for each 
channel. 
As SUlTIe last spe cified s can count. 

PerforlTI test on specified D / A channel only. 
PerforlTI test on all D/A channels (1. A.). 
AssulTIe last specified channel or channels (II. A. ). 

Input lower lilTIit of 'ralTIp' function. 

Input upper lilTIit of 'ralTIp' function. 

PerforlTI 'randolTI' function over entire D/A range 
As SUlTIe last output function and lilTIits. 

1:) 
PJ 

O'Q 
(1) 

UI 

o 
t-+:. 

--l 

() 
PJ 
rt 
PJ 
I-' 

o 
O'Q 

Z 
o 

N 
'-.() 

--.0 
o 
o 
00 



COlv1PUTER OUTPUT INPUT RANGE 

III. A. "CHANNEL'! 1. 0 to N 
2. A 
3. no entry 

III. B. "FORMAT" 1. M 

2. D 

3. no entry 

T ABLE I (Cant) 

REMARKS 

Output the data for the specified D / A channel 
Output data for all D / A channels (I. A. ) 
Output data for channel or channels specified 
under II. B. 

Output the channel number, mean, and standard 
de vi a ti on (s e eTa bl e II). 
Output the channel number, total number of 
scans, maximum and minimum meas urements, 
mean measurement, standard deviation about 
the mean, and a distribution table (see Table III. ) 
As surne previous specified format. 

1) 
PJ 

(JQ 
(D 

o 
H-, 

-J 
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TABLE III 

1. 'M! (Typical for simultaneous 3 channel scan. ) 

CHANNEL 

o 
1 

2 

· MEAN 

1.56 

.64 

.20 

2. 'D' (Typical for single channel scan) 

CHANNEL 
SCAN 
MAX 
MIN 
MEAN BIAS 
STD DEV 

-3 
-2 
-1 
o 
1 
2 
3 
4 

2 
25013 

4. 00 
-3.00 

.64 
1.02 

3 
71 

1405 
11904 
10010 

1129 
485 

·4 

Catalog No. 29900H 

STD DEVIATION 

.49 

1. 02 

. 15 
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1 Lt'tAO 
2 .. 
3 .. SYSTEM PARAMETERS 
III .. 

no~oo Q 76 :11231 S ST! LOA RESTRT 
Ot'J::'.Ol 0 35 ~OOOI (, ST~ 1 
[\02t'J2 1 DC! '1151 7 STIA TYPE HDGl 
OQ'03 1 01 00000 e DECI 
OC20~ 0 .ql ('0202 9 e~x ST14 
00205 0 73 00023 10 SKe; ZERt} X >- 0 

00206 0 01 00202 1 1 BRU STIA N~ 

00207 a 35 01317 12 STA OACHNS SET 01 A C~ANNEL$ 

13 .. 
00210 1 00 01156 1~ 5T2 TYPE HDG2 
00211 1 01 noouc 15 DECI 
00212 (1 ~! 00210 16 BRX 9T2 
0021:3 0 7~ 0130~ 17 SKG P1~ 

0021.ra 0 73 C'1277 1S 5KG P6 
00215 0 01 :10210 19 BRU 9T2 

00216 0 35 0131~ 20 STA AOC~IZ 

00217 0 76 01302 21 LO~ Pl~ 

OO=?20 0 S~ n131~ 22 SU~ ADC~IZ 

nO~21 0 36 noo'lo 23 STA SIlE 
00222 0 ~6 30003 2.i1 CL~ 

00223 0 76 013.q3 2S LDA ~1.q 

002241 0 67 ~OO"'O '6 LS~~ .. SIZE 
-'225 0 36 t1131S 27 STA INCN" 
~226 Q 416 30003 2& CLR 

OO:?27 0 S4I 0131S ~9 SU~ INCN~ 

00230 0 35 01316 30 STI\ FIELD 
31 .. 

00231 1 00 ~1162 32 5T3 TYPE ~DG3 

0'0232 1 01 nooao :3 DECI 
0023:3 0 "'1 002::31 34 BRX 8T3 
0023~ 0 &3 ::lOa.ql ~s SKN OFLAG 
O()23S 0 01 OO~:31 36 BI'{U nT3 
orj2:36 0 15 01320 37 STA MXL~C 

~e .. SCAN Pt.,f~A!'t1eTERS 

O()237 1 00 01166 39 5T4I TYPE HDG4 

oo'-~o 1 01 nnooo "'0 DECI 
002~1 0 '11 00237 "1 BRX 5T4I 
002..q2 0 S3 :100411 "'2 SI(N DFLAG 
Q024~ 0 16 n13~1 A13 Ln~ seNO' 
00241.ra 0 35 ~1321 ~"1 STA SCN~ 

0021C1S 0 ~6 30003 ~s CL~ 

00246 0 s-q ~1321 ..q6 SUI; seN" 
002~7 0 36 ~1322 1A,7 STA SCN~l 

~i ", 

0'='250 a 76 00026 4119 srs LDA NEG\1NE 

002&1 0 76 n132S ~l1 LDR Pr}INT 

OO~S2 0 53 01~.ql 51 SKN F~ 

00253 0 &16 ~on03 S2 eLR 
, "~41 0 36 01~2S 53 srI=. P~INT 

~s; 0 36 01~26 S"f srp CHN~ 
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--,.-._---

00256 0 35 n134fl ~S STA FE 
~02S7 0 3S n13~2 Sb STA FA 

0260 1 00 01175 'fo.7 TifF> E, HOG7 CHAN~~L 

C:O~!51 J O! :"'0000 ~ij nEe I 
"O:?6? 0 53 ~Or')",,7 59 SI<N AFL."G 
OO~6~ 0 01 ;)0'-16 flO 8RU STSA 
on26~ 0 53 onO"!1 ~1 SK ~, rtF'LAG 
aO?6S 0 01 00311 62 BRU ST6 
n0266 I) 73 0OO2f; 63 SI{G NEGetNE 
OO?67 C O! ~o?~o 6"1 BRU STS 
00270 0 ~6 :')00141 6S XAF.4 
00271 t:' 76 ~1317 66 LOA OACHNS 
[I0~7< a 73 nOOo4f4 67 SKG SUM 
00273 0 0: onp.SQ 6e. BRU ST; 
''')''27~ 0 76 nOO26 ~q LOA NEGf:tNE 
1if')275 C! 01 C03GS 70 BRU STS~ 
(lO27~ 0 53 ~oa~l 71 STSA SKN tlFLAG 
n0277 (" 01 :')0301 72 e i( L,' *+2 ~K 

on300 a 01 002S0 73 6~U ST5 ERR~F? 

n0301 C 76 conoC!:2 .,~ L n f~ CH~RS 

nO~Q2 0 70 ij126S 75 SI(M A TEST FeR ALL 
on30~ 0 01 OO?SO 76 bRU STS 
on30~ 0 .q6 ~OOO3 77 CL~ 

003U; C 36 01:3;25 71i STS~ ST8 POINT SCAN 
n03fi6 C! 36 ~1326 79 ST~ CHNet ~UTF»UT 

(10307 a 35 r!13~2 @o STA F ,~ SET A\.L FLAG 
"',)~10 a 35 0134fl 81 STA FE 
~. A2 * 

00311 1 00 01172 e3 S'T6 TYPE HDG6 
011312 1 02 noooo s.q DEeF F''''ACTI~N~L INPUT. L 
00313 a 411 00326 ~$ BRX ST6A TEST FtlR R 
nf)31~ 0 53 OOO.ql ~6 SKN DF'L4G DECIMAL ENTRY 
(')0315 a 01 00317 87 BRU ST6cj N~ 

OI'J316 a 35 ~132.q 86 STA LijWERL 
00317 1 02 00000 ~q ST6A DECF FP.ACTI~N INF»UT. U~p 

00320 0 .ql 00325 90 BRX ST6A 
00321 a S3 Oon..ql 91 51{ ~i DFLAG 
011322 Q 01 ~033S 92 BRU STZ+l 
003f!3 0 35 nl:323 93 STA UPPERL 
0032..q a 01 n033~ 941 BRU srz RESET RANoeM 
0032E; 0 S3 OOO.t11 95 ST6A SK ~I Y'lF'LAG TEST F"R nE:CI~AL 

l10326 a 01 00330 98 8RU *+2 INPUT 
00327 a 01 00311 97. 6RU STiS 
003~O 0 76 nOO4f2 9A LDA CHARS 
00331 0 70 01257 99 S K t~ R CHARACTER:R 
0037;2 Q 01 00311 100 BRU 5T6 N~. ReTURN 
00333 0 ~6 ~OOO3 101 CLR YES. ~ 

003341 0 36 013"10 102 STZ ~TF.\ RF'LAG SET RAND~~ F'LAr; 
OO~35 0 4113 00652 103 AftM aPTEST T ~~s T ~.P. 
00336 a 53 013A11 10"1 OATel SI(N F'E 
OO~37 Q O! 003"13 lOS BRU CLALl CLr:'A~ 

003.c:fO a 76 01325 106 ~INGLE LDA P~INT 

~4fl 0 "'3 003S~ 107. 8k~ CL.EAR 
42 0 01 013415 lOS BRU SC4N 
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f")O~4~ C ..q6 30003 109 ClALL Cll( ALL 
~03.q4\ 0 s.q :"11317 11 Q SUA nACI-INS 

OQ3.q5 Q 35 000S6 111 8TA T1 
~1)3..q6 a 46 30003 11 2 elF' 
OO!l.-'!7 0 71 nOO~6 113 LDX Tl CetUNT 
003;n a 43 a035oC1 11 ~ BR~ CLEtlR CLEAR CH. OAT~ 

Ou3~1 0 55 ooo~~ 115 Ant1 "Nt! INC ~ E l~ E N 'T' CH ANN!:L 
0035~ a .ql n03S0 116 BR) *-2 L~~F' 

on353 0 01 ~1:~.q& 11 , SRll SCAN 
11 g • DATA CLEAR 

OO~~41 0 00 00000 11 9 CLEA~ PZF. 
Ot135S Q 35 :10062 120 STA TAl 
00356 Q 37 :')1.1061 121 STX TXl 
003&7 ('J "13 00702 122 6R~ L"CATE 
00360 0 55 Dl-;.q.q 123 AD" 181 INDEX 
00361 a 541 01271 12.q SUA N24Cl 
00362 0 35 01337 1~!5 STA ENOAT 
00363 0 71 01271 1~6 LOX N2"'1 
00364Q 0 36 ~1337 127 STP. ENDAT 
OQ~(sS 0 41 103641 12i BRX *-1 
(')(,)366 0 76 00025 129 LOA SIGN SET r.1AX A"D MIN 
00367 0 77 ~7761 130 EAX M4X-2"1 T~ lIMITS 
00370 0 35 .q13~~7 131 ST b,* ENDAT 
00371 0 S6 00026 132 ADn NEG~NE 
00372 0 77 37752 133 EAX MIN-241 
00:373 0 3S ~1337 134f STA* ENDAT 

13174f 0 76 ClQ062 135 LOA TAl 
~375 0 71 00061 136 LDX TXl 
0037~ 0 $1 003:5~ 1~7 BRP CL~AR 

00377 0 76 00026 1~$ 5T7 Lr}A NEG~NE 
cn.qoo 0 '5 01325 139 LDB P"INT 
0041101 0 53 ~134lfl I~O SKN F'E ALL 
00011:102 0 ~6 ~OOO3 1 ~ 1 CL~ YES 
OO~O3 a 35 013412 141!2 STf1 F'A 
00404Q 0 36 01326 1~3 ST~ CHN~ 

00405 1 00 n 1175 1"'-'l TYPE HDG7 • C HAN i~ E L 
011406 1 01 COI)OO 14QS DErI 
OOoClO7 0 53 ::JOO.q7 1-=6 S K ~" AFLAG 
OI1~10 0 01 nn~21 1411 8RU ST7A 
004:111 0 ~:3 100"'11 l.:ii S K 1\1 DF'LAG 
00.:112 0 01 ~O4l32 149 BRU STA 
nn~l~ a ~6 OOOl.q 150 XA~ 

01)4141 0 76 ~1317 1 S 1 LDA DACHNS D~ SIlE 
00"115 0 73 0004141 152 SKG SUM 
O[)~ 16 a 01 00377 153 9RU 9T7 
O(')~17 0 76 00026 1541 LOA NEG~NE 
O()~20 0 01 nO~30 I~S BRU SET7 
OO~2l 0 '16 ~OO..q2 1S6 ST'7A LOA CHARS 
00422 0 53 OOO~1 1~' S I( t\1 DFLAG 
011011:123 0 01 nt:l4l2S 1 5 ,q BRU *+2 
004241 0 01 a0377 159 ~R'J ST? 
ii r).c; 25 C 7O 01265 l~O SK~ A 
~~26 C 01 ~a~77 161 ~RII ST7 

.J.«:I27 a 46 ~oon:3 1~:?' CL FI 
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"'C'J.q~~O 0 :'3~ nl~~6 163 SF:T7 STP. CHI\Hj 

\..,C~31 0 3!; :11':1~? 1~4 8Tft ~A 

r;O"13~ 1 00 ~120l lfiS ST8 TYPE HOGS 
OO'-l3~ 1 01 'Jonoo 16~ DF.rr 
00 "'! 3.tl 0 ..,3 nOO.q7 1 ~ 7. S I( f\i ArLI\G 
C!OQ3~ Q 01 ~O.a~l It:i3 8~11 RT-9A 

00"'3'" IJ 153 OOO.ql If9 SK1\i DFLAG 
O'-"~27 0 01 ~O~51 170 I3~U GAMi't1A 
fjfJ4.4!1 0 01 nlJ~32 171 BRU 8T8 
OO"'lA1 0 76 jCO.q2 172 ST8A L\J~ CHARS 
OO~"42 0 70 ~12SS 173 S I( ~~ ,., TEST F"~ if! 
()O~4!3 0 01 00 4 -<16 1741 BRU *+~ 

()O~4~ 0 .cj6 nOr:ll"'! 175 XAFI 
0041"15 0 01 ~O"'SO 176 BRU *+:'3 
IJ04"'l6 0 70 rl1256 177 SKM n Tr.~T F"R 9n 9 

OOoq"17 0 01 r'10432 17S 9RU STB 
00"'50 0 35 rlOO~~ 179 8Tft F'G SE"T FORMAT FLAO 
00111151 0 ~6 ~aOO3 lAO GAM~A CL~ 

ClO~S2 C 53 ~1:3412 1 e 1 Sf(~ FA 
rJrJ4:iS' n 3S ~1~26 l~~ ~TA CHNO' 
0045~ (I 53 :'"100"15 1 P ':I SK~I F'G 
('~ n.tiS 5 C! 01 ~O507 1~.q f\ R t) SIGMA 
(10456 1 (10 :"l1?O4 1@5 TYPE HnG~ 

0(1"157 n .q~ n07l41 196 GAI'tII'1AJ. 8 t( ~" S C ttL E ~CALf CHAN. DATA 
on~6n 0 76 r':I1326 1~7 LOA CHNi1 C"~IVE~T CH. N~. 

Ol1.ct61 C U2 ?OOOI 1813 R~V T,., OFCIM6L 
l '., ~ 62 1 72 ~nn27 IP9 8ro ~3 

~A63 1 O~ 01201 190 INTG T .Ct a 
OO~6~ 0 35 nl~~3 191 ST ,. HOG!! 
I) 0 ~ ~ 5 0 76 ~O(j63 192 Ln~, MEAi'J 
Oi.J~66 1 03 ~124j.q 193 LIMB HOG1!+1 
00"167 0 55 :l1~O3 1941 Aon ~16 

OO~7a 0 35 n12~S 1915 ST~ HDG1!+' 
CI)-17J a 76 0OO6.q 195 LDf,I STIJEV 
OO"i7~ 1 03 Cl~.q6 197 LI"'B HDG11+~ 

('IO~73 1 00 ~12..q3 198 TYPE HDljll 
nr)~7~ Ij .q3 00652 199 F'ABET e t( to: BPTEST 
O[)47~ c S~ rt13~2 200 S I< t..! F'4 ALL Ft..AG 
r.O~76 c: 01 :10500 2C'1 BRU *+? 
(')0477 0 O! JO?37 202 BRU STt4! 
oo!=;OC 0 5 ~ '. .. :11126 203 MIN CHN~ INC~EMENT C~4N. N~. 

fJiJ~Dl 0 76 ("11317 ~r.4j L D /I n ,\C HN 5 

or:l~n~ n 73 81326 20~ SKc:' CHf\J1j 
O('l~·LJ~ Ij 01 00237 206 BRU ST,q 
Of1I:.Q4CI a 53 ~OO4llS 207 SK~1 F'G 
Oi3S0S tj 01 00507 20; BRU SIGMA 
00S06 0 Ol nO~S7 209 F.;RU GAMMAl 
O()507 0 76 01326 210 SIGMA LOA CHN~ CI1~NNe:L NUMBEft 
OOS10 CI 02 ~OOOI 211 Rl"V 
OC)S11 1 72 OOOi!7 212 BIn 23 
OOSl? 1 O~ rl1262 213 INTr, CARRET 
OCl!;l~ 0 36 01216 21~ STA HDGIO+2 
.S 1 ~ 0 76 ~1~26 21S LOA CHNI:) 
~515 0 ~3 ~O702 216 B~M L"CQTE 
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(10516 2 76 00000 ?17 LOA N.2 C"UNT 
~O517 CI 02 ~OOOI 218 RI'V 

_O~:.?O 1 7~ nOO~7 21}f BIn 23 
00621 1 o~ 01262 2:?O INTG C~RRET 

OO~22 a 36 :"'12(21:' 2?1 ST~ HOG1OA+l 
nO~23 0 35 01221 2~2 STA HfJGIOA+2 
0052~ 0 ~3 0071.t.l 2?3 8RM SCALE 
001;25 2 76 ~OOul 2241 LlIA MAX.? 
00526 1 D3 01223 2:?S LI~e HDG1I')S+1 
00527 2 76 00002 2~6 LOt. MIN.2 
£'10530 1 03 ')1226 2':!7 L I ~.q; HDGI0C""1 
00531 Q 76 00063 228 LOA MEAN 
00532 1 03 012:33 229 LI~9 HDG10n""3 
00533 a 76 :)OO6~ 290 LOA STPEV 
ClOS3~ 1 03 n12~O 2~1 LI~8 HOGIQE+3 
OO~l3; 1 00 n121~ 23? TYPE HOGlO 
(10536 2 77 :10007 233 EAX 7.2 
001;37 0 76 01272 2~~ LDA N8 
00;0<(1 C 3S 000S7 2~S STR STA T2 
00641 0 75 00026 2~6 LOFI NEG"NE: 
()O~42 2 76 00000 231 LO~ 0.2 
C'Ot;~3 0 70 00023 2~a SK~ Zt!R~ 

oos~~ C 01 ~OSA16 2~9 B~U *+2 
OQS.q~ C 01 r:'IOS61 2~O SRI' CTEST 
OQ5.q6 0 Q2 200Ul 2~1 RrtV 
('105417 1 72 00027 2~2 BI!'! 23 ceNVERT CttLINT 

"""550 1 O~ 01262 2~3 INTG CAR~ET 

'--'~Sl 0 36 :"I12~6 241~ ST~ HDG11+3 
00552 0 35 012.q7 ;2415 5TA HnGl1+~ 

005S3 0 76 n0057 2~6 LDA T2 C~NVEr<T CHNl! 
005541 0 02 20001 c417 Rev 
cnS5S 1 72 00027 2~e BIn 23 
005;6 1 04 012bl 2~9 J. ~I T G TAB 
OOt;S7 0 3S t112.qS 2EO STA HOG11+? 
('10!;60 1 00 ~1241S 251 TYPE HDG11+2 ~UTPUT LJI\JE 
00561 0 76 ~)I') 057 2~2 CTEST LOA T2 
00562 0 55 na02,q 2;3 AOT) ONE 
on;6:!' 0 ~1 OOSb~ 2~~ 6RX ·+1 
0051541 0 ;3 n1300 2SS SKG pa 
00565 0 01 OfjS~O 256 B~U STR 
Or)56~ (3 01 OU4l7.q 251 B~U F'ASET 

258 • 
259 • DATA ACCUMULATI'N 
260 * 

00567 0 00 00000 261 ACCUM PIE 
00570 0 76 Ct1326 262 LOA CHN" 
00671 0 -q3 00702 263 BRM Lr}CATE 
00$72 2 6: 00000 2641 MIN N.2 INCREMENT C"UNT 
OOE-73 a ~6 ~OOO3 ?6S eLp. 
OO!s7~ 0 76 01327 266 LDA DATA ADC 
0057; 0 5~ ~133Q 267 SUS EXPECT ADC-O/A 
00576 0 1..q 01316 26i!4 ET~ F'IEL.P 

~77 2 73 (10001 269 SKG MAX.2 
. 0(1 0 01 00602 270 f!\i'(U .+(! 
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n0601 2 3S ~OOOI 271 STA t-1AX.2 

~O602 ::! 73 0000t.' 272 ~!(G MIN.2 
-··0603 2 ~S r'lOOO2 2 7:~ ST~ MIN.2 
(,)O~LJ...:I C ~6 .(iDO.c1!Q 27.c1! RSH* SIZE ~: 13 
OQ605 0 35 00057 275 ST~ T2 
00606 0 56 80012 276 R~~ 1 fJ AT 2~ 

00607 0 35 :)0056 277 STA T1 
nO~10 0 73 :11300 278 SKG P8 INC"'E:MENT 
(101511 0 O! ~O613 279 8~U *+2 nI~TRI8UTI~N 

00612 0 76 :113QO 290 LDA p~ TABLE 
00613 0 73 ~1272 281 SKt"; NB 
0061.q 0 76 01272 2~2 LDA N3 
0061S 0 SS ~1336 2P3 AnTl MINDIF 
00616 a 35 OO~17 2~.sf STA *+1 
00617 2 61 OnOl7 2BS MIN OIF.2 
00620 a .q6 :?OOO3 2S6 ClR 
C10~21 Q 76 nOO56 ~~7 LOA Tl 
("10622 0 73 O130.q 2~A SKr.l P63 SET nEVI~TI"N 
0062:-:t 0 0: 00625 289 E\ITU *+2 BANnWIDT~=6411 
OQI'524! 0 76 nl~l,).q 290 LOA P63 
00625 0 73 01267 291 SKG N6.tq 
OQ626 0 76 rl1270 292 LDA NS:;l 
006~7 0 66 00007 293 RSJ..: 7 
00630 C! 36 nOO6C 2 0 04 ST~ T3 
O!1~31 C' ..rJ.6 0OOl~ 295 XA8 C~M~UTE X SQUARE 
0063" a 75 ~OO23 296 Ln~ ZE!O?t' SE:T a=Q 
1"\11633 0 6.q ~OO60 ~97 MIJL T3 

....,63 At 0 75 00023 298 Ln~ ze:R~ 

0") ~ 3 5 0 11C16 0OOl~ 299 XAr:'4 
Or)636 :;1 30 00003 300 DPA. sur~Xsa.2 
006~37 2 35 :JOOQ.:f 301 STA SLlMxsa·l.2 
nOI,~t1 2 36 00003 3n.2 STR SUMXAQ.2 
0064111 0 .q6 30003 303 CLR 
Ot16"12 0 76 nOOti7 30.q LDA T2 Ace u ~"J L A T g X 
nn64:;1 0 73 00026 305 SKr. NEG~NE 

n06~"I a 75 10026 3("HS LDJ.'l. NEG~Ne 

""06~S 0 .c1!6 OOOl.q 307 XA~ 

O1')6~6 3 30 nOO05 ~~O 8 DPA SUMX.2 
006417 2 35 00006 309 STA SU~X"'1.2 
nOf)SO 2 36 00005 310 ST~ SU~X.2 

00651 C1 51 n0567 311 EiR~ ACCUt.1 ~ETURN 

312 * 
~13 *' B~EAKP~INT TF.ST 
31~ * 

OO~S2 0 00 CODON 315 t:;PTFST PZF 
OOf,S~ a .qo 20,.00 316 BPT 1 
oo~s..q 0 01 OOfS6Cl 311 BRU BPTA 
00655 0 410 20200 318 BPT 2 
00610:.6 0 01 006641 31~ 8RU BPTB 
00657 0 51 00652 3t'O BRt:f BPTEST 
00660 0 "'0 ,0~OO 32l BPTA aPT 1 
nOl'!61 (') 01 00660 322 BRlI *-1 
~62 C' 02 00000 323 OI~W D I SC'h'4NECT IN 

63 0 0: 00237 32<l1li BRU ST~ 
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(lfj ~ 6 ~ 0 .:fO 20t>i,)O 3~5 eFTS APT 2 

~';6S 0 01 OQ,6bCl 3~6 8RU *-1 
.0666 a 02 noooa 3()7 DISW 

(10667 Q 01 003/7 32b) SRU ST7 
329 * 
3~O * RANn~M NUMaER GEr\l~RATrtro? 

3~1 * 
OO~7Q 0 00 oonoo 3~2 RAND~~ PZ~ 
nQ~71 f"! ~6 30003 333 elR 
f")fj~72 0 76 00701 3~.q LOA SEED 
('lO~73 0 67 '0013 33;; Ley 1 1 
C()67~ a S5 n0701 336 ADD SEED 
0(')675 n 55 00700 3~1 Af)tI C~NST 
00676 a 36 :')0701 ~~i STA SEED 
OO~77 0 51 :10670 3~9 8RR RANDI'M 
00700 23.q16;S5 3410 C~N5T ttCi 23..q16S5S 
("11:)701 a 00 00000 3~1 SEED PlE" 
0'1701> C 00 00000 3.q2 L~CATE PZ!: 
01'703 0 35 nODS!; 3~3 STA TEMF» 
0070.:f a 75 00(\23 3,q~ Ln~ IER, 
0070; 0 67 nOOOl 3.qS LSH 1 
OQ706 0 55 00056 3~6 ADn TEMP 
00707 0 ~7 00003 3.q7 LSH 3 
00710 0 55 01335 3~Q Anti INDEX 
n071! 0 35 000&5 ~oCl9 STA TEMP 
00712 0 71 (')0056 3E-0 LO'l TEMP 
, -, 7 1 ~ 0 51 00702 351 BRR L~CATE '-' ". 

352 * 
OC)'l~ (:I 00 00000 353 SCALE PZE 
00715 a 7'5 ~1326 3S"l LDA CHNt' 
00716 0 .ct3 ~07a2 ~5S aRM LetCATE 
ael717 2 76 00006 ~!=\6 LOA SU~X+1.2 C~MPUTE fl'!EAN 
OCl720 2 75 nooos 357 lOR S U ~i X .2 
00721 0 67 ClCCOl 358 LS\.I 1 
00722 2- 65 00000 3~9 DIV N.2 
0072:; () 35 00063 3~O ST~ MEAN 
007241 0 75 00023 3~1 L n ~1 ZERr} 
00725 0 6tq 00063 362 "tUL tt1EAN MEA~J 5QUA~~ 

00726 0 35 ooo!:)~ 3~3 STA ~e:ANsa+l 

00727 0 36 OOOE.:; 3~.q STF. f-4EANSQ 
00':30 2 7Fo OOOO~ 3~S L n~· SU"iXSQ+l.2 
00731 2 75 nOO03 366 LD~ SUMXS~.2 

OQ732 2 66 :10000 '!Jf.,7 DI" N.2 
00733 0 66 DOr:llS 3~q RSI-I t 3 
0073 .. 1 31 i.lOOS3 3E9 DP~ MEANSQ 
00735 1 35 noooo 370 Dsn 
00736 a 73 00026 ~71 SKt"; NEG~~JE 

00737 0 .tft; 30003 372 CLR 
007.qO 0 36 0OO6~ 373 STb STTIEV STANDARD OEVIATIr}~ 

007~1 0 416 ~OOO3 37.:f eLF'? 
007~2 0 76 00063 37S LOt. ~C:AN 

007..q3 0 67 oICIOO"O 376 LSH* SIze-: 
, .&141 0 35 00063 377 STA M~AN 

~~S 0 51 0071~ 378 BR~ SCALE 
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379 * 
390 * TYPEW~II TER ~UTPUT. AL~H6 I\IU'1F.:~IC 

3~1 * 
3~~ TYPE p~~!') 100IJoono 

O~7.q6 0 37 ~nObl 3~3 STX T 'X: 1 
01")747 C ~o 21000 3e41 ARTW 5UF'F'F=:c« ~EAOY 

007;:';0 !'.'I O! n07"17 3AS 8RU *-1 
n07S! 0 02 ~26~1 3~;; TY~w 1.-4 ENABLe ttUT~UT 

00752 (1 75 ~on26 3~7 LOI3 Nt:G"N,,! 
00753 0 71 :"10000 3e~ LOX 0 
n07S4 ~ 7! ~OQOO 3~9 Lr:)( n.2 
00705 2 12 ")0000 3QO j\1IW 0.2 ~UTPUT 

007f,6 0 ~l r'107S7 3ql 8RX *+1 INC~E;'IiENT Ll'C 
00757 2 76 noono 392 L!:!A O.? NEXT ~~RD TEST 
r)a7~O a 70 01250 393 ~K~ 60ITS Tlt'NE 
nn7~1 0 01 OD755 3!=.l4ll1 B~U 1I'-oC:! ~UTPUT AGAIN 
n07~;2 C.! 71 ~C'061 39; Lnx T'(1 
~O76~ r O~ l~OIjO 396 T~PW Tr::Rt.1INATE' "UTPUT 
(1076"1 0 51 nonoo 397 BRR (1 

!CQi * 
399 ... DECIMAL INPUT 
4100 * 
0401 nEe I p~f,)D 101000('0 

nlj?6~ c '6 nOO26 ~n? LDA NEG~NE: S'!T ~FLAG 

r'lO'6~ " 1)1 :'10770 ~O3 B~U SIFG 
~C41 DECF pt\FlO 10?OOOC'lO 

;';67 0 '16 ~OOO3 ~r.s CLR 
. 70 C 36 ~OClS2 ~c~ SIF'G ST~ ~F"LA~ I"ESET etFLAG 

t) 0.7 7 1 0 76 00000 "107 Ln~ n 
on?7:? (I 35 :'10f160 'iOA STA T3 
00773 0 -qn ~lroo ..qC9 BPTW 8UFF~~ READY 
0077~ a 01 ;,)0773 <410 8RU *-1 
OfJ775 a 71 01266 ~ 11 Lnx Nl0000 w,~ IT ~o ~s 

00776 0 .til C'0776 ~1;? B~X * 
00777 a 02 02001 .q13 RK~W 1 • 1 
01000 a 71 :jl'73 ~1'" TEMT~1 LDX' N"1 
nlOOl 0 "16 ~OOO3 ~lS elf; 
111002 0 76 ::'10026 .ql6 L"'h NEG&NE 
rll"03 2 36 ~(1n~S -q17 8TFt 1='(;.2 

01004l! 2 3S nO(lS2 43 1-9 STA rtFL4G.? 
01005 0 .q1 01003 ~19 8RX .-2 
(llOO~ 0 76 ::l1~7S ~~rJ LOA N6 
01(1Q7 0 35 OOOS,; ~21 ~TA T1 
01010 0 ~2 n0057 4i22 WIMCH wIM T2 INPUT C~AR 

01011 0 76 n12S0 412'3 LD~ 661T9 
nlO12 0 76 000S7 .q2-q LOA T2 
0101~ 0 1"1 ')1260 .q2S ETR ·6dITS 
OICI"! 0 71 012741 0426 LDX NS 
01('115 2 -.q L126S "127 SKM CHTA6L+5.2 
01016 (') "11 01015 412e BRX *-1 
01017 2 01 nl02S 4~9 BRU *+5.2 
01020 0 01 01000 ..t.1~o RPI.! TEivlTf:\t I 

~~~ 0 01 ~1022 '1:1 8RU *+1 * 
C 01 :11060 .q~2 BRU T ER M I l~ 1 
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rj tJI ~ 3 0 01 8104~ 433 eRU .J~"INT • 
Wr"2.4 a 01 :}lO56 4~.4 8 riil l} JMtNUS 

'.J 02; I) 73 ~l~Ol 435 Sl(~ P9 DECIMAL 
01026 0 O! 01032 4~6 ARtl *+"l 
nlO27 0 35 CnO"i2 4~7 ~TA CHAf~S 

01030 0 35 nOO47 4?~ STA ~;FL AG 
01031 a 01 ~lQIO A3'; 8Rt! WIMCH 
Oln32 0 &3 !:lOO,56 4~O SKN Tl 
01('133 0 01 ~101C .q~1 8~U W I r~ C H 
01034 0 61 oeaS6 .q.4C MIN T 1 TEST C~ U ~' T 
01035 Q SS !jOO.t13 "1~~ Anr. JC'l~UM 

~l('l~6 0 35 ~on.q"i "1414 STA SUM 
Ol~37 0 '57 00002 4~-:, LS~ ~ 

01("140 a 5S ;.IOQ"1.q '1"16 ADD 9U M 

0104J 0 67 ~onOl ~.-!!, LS~ 1 
OlO4~ 0 35 000"13 4~F; STA lOSdM 
010~3 0 76 nOO26 ~~9 l. n" NEr,~NE 

0104!.q 0 35 000411 4S0 STA I:lFLAG 
01045 0 01 nlOl0 ~51 BRU WIMCH 
01C'''1~ 0 53 00052 ~S2 JF'~INT SI(N ~FLAG OECIMAL P~INT 

010 ... 7 0 01 010S1 "153 Sr(U *+2 
0105('1 a 01 01007 "15~ BRU I"IMCH-l 
01051 0 35 oonso 4;S STA PFLAG 
01(lS2 0 46 ~OOO3 41;6 CL,~ 

010153 0 35 000'13 t4$7 ST~ lOSUM 
OlOS"'1 C'J 35 ooo~~ .cq~8 RT~ SUM 
0: "'55 0 01 0100~ .qS9 BRU WIM.CH-2 
o\w6(i 0 35 nOCS1 "'160 JMINU~ STA MINF'G 
010S7 0 01 01010 ~61 BRU WIMCH 
01r60 0 53 00062 "'162 TER"1IN SKM ~FLAG 

01(11'.11 0 01 01076 .q~3 ~Rt' T)IVIDE 
01062 0 .q~ ~OOO3 "16"'1 eLi" 
010,,3 0 54 :100.q"'1 "1~S su~ SUM 
'110~.q 0 S:-l 000S1 1I1f,6 SI(N MINF'G 
01n~s a 01 nlO67 "'167 SRU *+2 
0106~ 0 16 aoo.q.q t4E;a LOA SUM 
('11 C) 6 7 C 35 rlOO~~ "it; 9 STASUM STA sur., 
0107Q 0 7!; 00026 .q70 LDF' NEG"NE MASK 

01t:'l71 0 71 00023 "'171 LOX IER~ ~LP,""A FL~G 

OlC7::? 0 63 OOO.cq7 .q72 ~H( ~! AF'L4G 
01073 0 7l 01276 .tf73 LOX N2 
011')74 0 O~ 00000 47"1 DI~W 

011175 (! SI ~OO60 47S BRQ T3 
01076 0 46 ~OOO3 "'176 DIVIne: CL;;? F'R6CTI~~ 

01077 a 63 00050 41/77 SK'" PF'LAG 
DIlDO Q 01 01102 "'17S B~U *+2 
01101 a 01 01067 479 8RU STASUM 
01102 0 76 o CIr) "14 "'1eo LOA SUM 
I"JI10::t 0 71 00056 ~~1 L!:I'< 'T'l 
011()~ 2 6S 01313 ~e? DIV F'I'tWER+tc.2 
0110S n 36 OQO.q4 .ciS 3 ~T .1\ ~UM 

nl106 n 01 01062 ~e..., ~RIJ TERMIN+? 
"lPS * 
~86 * C~NVERT ANn STORE 
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"'I A 7 * 
~t07 

-'l@8 LIMA ~I'tPD 10300000 C~~Vt~T T~ nr;:CT~~L 

0 37 ~Q061 4Q~9 STX TXl 
rll111 C' 71 I"lOOGC 41:;0 LDX 0 
(11 1 11 a 37 ~OlJe2 "~l STY TAl 
D1112 1 ?~ :jeOIS "92 91ft 1 :3 
0111 :3 0 1'1 n1252 ~93 E'T~ lSRITS 
0111"1 0 5S 01262 ~t:I.q Ann CARRET CARRAGE RETUlfN 
0111 ;; 0 7! 0OO6? "'9~ LOY T 41 
01116 2 7! oonoo ~~6 LDX o.~ 

Ol117 2 36 Q (')0 (J 1 1IIt97 ST~ 1 • ~ 
011~O 2 36 nnooo 41199 STP- 0.2 
0112 J. 0 71 ~OCl61 '199 LOX TXl 
01122 0 ;1 00062 ;1j0 8RR' TAl 

SOl ".. 

S(,!2 '* DECI~Al T~ nE:CIMAL. INTEGER 
~dj3 ".. 

50"1 INTG p~pn 10"100000 
r;11?~ 0 r.;3 ~O("lOQ 50S SKN () 

Oll:~4 C 01 ~1127 sr;" SRU *+3 
01125 C" 76 Ol3~~2 c:.(i7 LnA etVPI.+l 
OIl? 6 C' 75 ;ll~=~l SC"A Ln~ ~vF'L 

01 1.? 7 C 36 ::"101')156 r;C9 ST~ T 1 
(11130 0 75 01250 51(1 L ~ tl, 6;~ITS 

011 31 a 70 01263 511 Sl(~ Pf:RlftD 
01112 n 01 011..q.q 51=2 6RU INTGI 
n • . *-'13 0 73 01333 S13 5Kr. ZTEST 
n~j~ 0 73 ~1::;3~ 51~ SKG lTF.'ST+l 
011::15 (1 O! 011AIIO 51S 8RU *+3 
nIl 36 0 s.q 01263 '516 SU~ ~ERI~O 
n 11 ~i7 0 67 2!"10Q6 517 Ley ~ 

P 1 1 ""n a 1 ..q ;)12S2 ~l~ ET':( 1 ~ R I T:3, 
011"l1 r' 05 "iOOOO !=IIQ Ano* n 
nll..q2 0 75 ,,,nS6 520 t.n~ Tl 
011.c;13 0 c:. • 

'WI" ~oaoo 5'1 ~Ro 0 
011~~ 0 1 "l 012'52 ;:?? INTnl E'TR IF.iI01ITd 
~II..q~ 0 55 ~12~4 5?3 Ann SPAC~: 

I"'Il1"i~ n 7; nonS6 ;~4 LD'?' T 1 
':'111.q7 C~ 6~ (10("106 5?5 ~cy 6 
i'l1 J S r ("'I 01 81127 ;25 8RU INTG+~ 
Q 11 \.) J (;;j2?.<!~ 1 ~ 1 ~'?7 HDr;l ~CT "1.1D/~ CH h"'IIJ~L S 
01!~2 1~2~~'?1 
011r,3 45.c=;?~,..q:? 

(11.154 62121212 
011~S onnOO':177 5?B ttCT 77 
01156 5221~.q23 529 HDG2 BCT i3.!ADC ~IZF' 

01157 12623171 
01160 25121?12 
01 161 00000077 530 ~CT 77 
01162 S2"/~6112 5~1 HnG~ ~CT ~.lI'l\X r H AN~'EL 
01163 233021~S 

011.6 4112 ~S25~~I~ 

o 1 ~ 00000077 S~~ OCT ,77 
O{W6 52622:;?1 ~:3 HDG~ BCT. '3.lSCAN CI'rUNT 
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Ol'fj7 4512?~~6 

O~O 6.q"lt;6~1? 

nil 00 Ol".!I')r" 77 5~4 ~CT 77 
OIl?? 52433144 5~r; HDG6 ~r.r 2.l l ... IfIIITrs 
Ol173 31636212 
0117.q 0000/')077 S~6 ~lT 77 
01175 ~223~~21 S?7 Po!DG7 ~CT ~. J CHA~:'\;F.L. 
01176 ~S4S2r;41~ 

(')1177 12121~1~ 
('11200 OCOOO~77 S3>3 "r.T 77 
O12rJl 52264661 1:539 HDGPt BCY ?!I='~~tf:AT 

01202 .q~21,,::a12 

O12CJ3 OOOnan77 S.t'!Q r;CT 77 
012(141 52233021 S~l HDG9 ~CI 7.l CHA~'NF.:L*~EAN 8 I A ·3* S T 0 LlE'V 1 
('"J.12!)5 4IS"';::>5~~ 

01'O~ 72~~2~?1 

012(;7 ~5122'31 
'.Jl~lt:'1 216?7'.s2 
01?l! 63241??c1 
('Il'l~ 2S651t'S2 
01'-13 OO()Ot'lrl77 S~? ~CT 77 
01?1~ 52233021 S43 HOGIn eCT 3 • 1 C H A ~l N E L 
01?l!; 4~4IS2541~ 

nJ~16 12121?12 
Ol?!7 622321415 ;.tJ4j J.4DGlrJA BCI ~.SCAN 

01220 12121212 
r. L"" -'. 1 121'1'12 
OlW ~412!fi712 S~5 HDG1"~ ee! '3. M A X 
Ol'?3 121?1212 
()12241 12121()12 
tll'?S ~.q31.qr;12 S4S HDG1()C Sr,r. !3 • MIN 
'j112 2 6 12121?12 
)1?~7 12121?1? 
:11?:3Cl .q42S?1~5 5 .... 7 ~nGIL1D Ber S.MEAN 6IAr: 
:J12:il 12223121 
:'11232 62121't2 
J1233 12121'12 
;l?J~ 1212121~ 
J1235 62632"'12 s,.qa HOGIOF. Be! 15.8TD DEV 
:!2:i6 2.q25651? 
J1237 12121:?12 
"'112'10 12121::>12 
Jl?oIQl 12121?1.2 
")121:12 0000':"077 5~9 ~CT '77 
11?..a3 12121?12 550 ~DGl1 SCI 5. 
JI2 .... 12121~12 
J12.qS 12121~12 
J12.q6 1~12121~ 
il12.q7 12121~12 
11?Sn 00000077 SF-I 6BITS OCT 17 
~12bl 0 0.1 00200 r;S2 REST~T BRU $Tl 

COOOO 553 N Be~L (~ 

ooOOt S54! ~AX Brt~L 1 
00002 S~5 MIN ~"~L ~ 
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~OOO3 556 SUMXSQ 8~~L 3 
00005 Fd57 SUMX B~~L 5 
~OO17 SS8 nIF BO~L J. 7 
!'IOn23 559 ZE"i" 8e~L 23 
:1002..q S60 ~NE 8~~L ?..q 
10(125 5"1 ~rGN 8e~L (!IS 

:jQ026 5~~ ~EG!"r~F B~--'L 26 
~OO..qO S~3 ~IZe: 8~~L 40 
r"IOO~l ~6..q DF'LAf! 8~~L ~1 

~n""12 5!f5 CHAR~ e~"L "l2 
ODn~3 !=;~~ lQt:;UM EHt 1\ L ~:3 

noo.q.q ~~, SUM EH"L ~4 

nOQ'.qs 56 I~ FG BflHtL ~5 

nOO4l7 S~9 4FLAG e~~L &\7 
nonso 570 PF"LAG ~tt/"!L SO 
(lOOS1 571 MINF"G BeeL 61 
00052 572 elFLAG Bet'L 52 
00053 573 MEANSa Bet~L 63 
00055 57'1 TEMP B~~L ss 
~OO56 S7S T1 B"l'L S6 
OOOS7 576 T2 Be:~L 57 
00060 677 T3 Bl'''L 60 
00061 S7e TXl BL'~L 51 
00062 579 TAl e~"L 62 
00063 SSO MEAN B"~L 63 
~HJ06~ S~l STOEV B~~L 6"1 

01"-'2 77777700 SS2 1881T5 /'JeT ?77777ClO 
nl~ 00002000 5A3 l~SIT ~CT :2000 
n12S~ aOOOO~l2 ;A~ Sf'ACE "CT i12 
01255 OOI)Ot'1~.q"1 r;~s M "r:T li.q .t.1 

""(1 1 ~56 aOOOO~2~ S~6 0 O'eT :2"1 
1(11257 000000;1 s~, R ftCT '51 
!Jt:'.60 00000;161 SE·a C~TA~L etCT \61 / 
::)1261 00000072 6~9 TAa "CT :,72 * 11~62 OOQOCnS2 590 CAR RET ftCT S2 
1126~ 00000033 591 PERIt'tD rtCT S ~i 
J126~ oooooo~o 592 t'tCT '10 
11265 00000021 593 A ltCT ~1 
)1~6~ 7775~360 59411 '" 1 onco DEC ~10000 

'1267 77771'00 595 N6.q DFC .. 6"1 
!l~"l' 77777'01 5~6 N63 DFC ,.63 

11':'71 77777750 597 N2~ DEC ~2.t1 
Jl~7~ 77771770 5Q.9 N8 I'Ifr: ';'8 

\ 1273 7777777;4 599 N~ DEC .~ 

" 1 ::? 7 &I 77777773 600 NS Df'.C ~S 

II 1215 77777772 601 N6 DF.:C' ~6 
, 1276 7771777" 602 N2 DEC .. 2 
1<71 QOOOClOO~ 603 P6 DEC 6 
l~on nOOOOjlO 60~ PB nfr' ~ 
J~nl 0(1000011 60S P9 OFC 9 
1~n2 aaoonal6 606 Pl~ DEC til ;q 

1 ~l'~ 00000020 r,01 Pl6 DF"r. 1:~ 

1 ~ OnonI'J077 608 P63 DEr. 6,3 

1~ ,,nr,nn:101 ~O9 PI'wF'folI DE-:C 1.10.1~O.laoo.tnn~O.10~~00.1ronQOO 
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i!J:?O~ nnOon1l:2 

~O7 (JOOnI116'l"i 
f ._ 1 r nelOOl 760 
01~11 nnO?~.d21'J 

01~12 O('l3()3t"~n 

nl~13 C36J;Jl11jQ 
01~1~ ~ no !JOQoa flO ATJr,=;T7 PlF 
Ql~lS CI on ~ooac 611 ! f\!cr~tt PIF' 
Iil:316 0 00 ~oooo ~12 F'IELO F''lF' 
rJl:317 n 00 00000 ~13 tJACI-INS PIr:: 
01~2(,\ r'! on oneco 61~ ~)(L"'C P'IF'. 
01321 0 00 ~QOOO 615 seNe- FZf 
01?-22 a 00 ~OOQO 616 ~CN~1 PIF 
Ol~23 0 00 noooa 617 tJPPEIo?L FIr. 
Q13?~ 0 (10 COOOO 61~ L~WERL PZF.: 
1)132\; a on :'10('00 61~ F"INT PIF: 
01'321=. 0 00 :lonca 620 CI-INe F'1.F: 
("..11327 C 00 naoon 6?1 DATA PZF 
n1330 0 00 00000 6?2 EXPECT F11=: 
01331 63.q641l612 6~3 ~VF'L aCI 2.T,e L~G. 
01332 ~3S!2733 

01333 12122:?33 62~ IT EST f'CT 121222?1 
Ol~3.q 12121~32 625 ~CT 12121~~2 

D1335 0 00 02377 f,26 INDEX PZ~ -32*t'AI+2n41~-1 

01336 2 61 nOOl7 627 ~INDIF M I ~I OIF.2 
01337 0 00 00000 6?8 ENDAT PIF 
01~4CIn 0 00 00000 ~29 RFLAG PIt 
nl~ 0 00 oonoo 6~O FE PlF' 
013..q2 0 00 aOQUO 6~1 FA F'ZF 
()13tC1~ 00002000 6~2 ~1..q ftCT :2000 
n13.q~ 20000noo 6~3 181 ~CT i~OOOOO('lO 
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6~..q p,,~~ 

6~S ... 
6~6 * 920 SC·A~;. CLf!rSED L~"'i= ANAL"G STbTTSTIC~L TEST PR~t:. 

~~7 * 
(')13.qS 0 02 ~QnOO 638 SCAN E"~ 30000 
f)1:J~6 ('I 7~ 0132~ t;~9 Lr"A L~WERL LCtWE~ LI~IT 

013~7 a 35 01:330 IS~O STb EXPECT 
01350 0 .tq3 ::l1427 6~1 9RM E~MCMP Cf;MFlJTE ~/A EO~ 

01:;51 0 '40 ~O~oo 64C12 SCANt 8FT 1 ~.p. 1 T~ST 
01352 (1 01 t"I0660 641':; e~u BPT4 
01353 Q '40 '-0200 6.Q.q 6PT 2 ~.P. ;2 Tt:ST 
0135 0lIl C 01 0066'4 6.qS BRU SPTa 
013S~ 0 02 33012 5.46 EaMA EftM 33!:'l12 OA ~UTPUT ~ELECT 

01366 0 13 Cl1130 6.Q7 ?Ift'" EXPECT ~UTPUT 
01357 Q 20 011000 6~9 N~~ !IF.:LAY 
01360 0 02 33002 6~9 E~M ~3C(,)2 MX INPUT SELF.:CT 
01361 " 13 ~1~~1 6S0 P~T CHNt'A 
01362 a 67 '0020 6S1 Ley 16 ADC CONVERT DELAY 
01363 C 02 33001 652 F.:"M . 3300 1 INPUT 
O13~.a a 33 01327 663 PIN DATA 
O13~5 a ~3 rtOS67 ~s..q BRM ACClJM ACCUMULATE DAT~ 

01366 0 53 rl13"il 655 SKN FE 
(11367 0 01 014105 is; I,; B~U SCAN2 
0137('1 Q 61 01322 657 SCANS "1IN SCN~l 

-01371 0 S3 01322 ~I:;i SKN SCN~l 
(11372 a 01 00377 659 8RlJ ,ST7 n/'tNE:'. G~ rrt eUTPUT 
:)131~ 0 63 013~O 660 SK ~! ~F'LAr, 

Jl~~ a 01 Ol.q17 661 BRU SCAN3 TO RANDttM 
J 1 ~ ~ a 76 ~131S "62 L.OA INCNI" RA~P EXPECTEn 
J1376 0 55 C1330 663 ADD ~XPECT 
)1377 C 73 01323 6~411 SK~ WPF'E:fliL TEST uPPER L1MIT 
'tAtOO Q 01 01'403 ~~s BRU *·3 N~T T~ERE 
~lo1QOl a 76 ~132~ 6~6 LO~ ~~WF.:RL RESET 
-1 ~O2 n 141 ::l1~.t6 6F-" ET~ fl"IELD 
~14t03 0 35 01330 66' ST~ EXPECT REST~!'(E 

1404 a 01 01351 669 6RU SCAN1 
1.t.105 0 61 01326 670 SCAN2 M I fl.! CHNl' T~ NEXT C~ANNEL 

l~O~ C 76 01317 671 LD~ DACHNS 
l~O' 0 13 01326 61< SKG C'H N!J 
1&110 a O! nl~23 '57~ 8RU SiCAN4 
1 .t! 1 1 0 61 "1355 ~7.q M I ~I 17:',(; M A 

1~1? Q ~o Ol~.ql ~7S SKR C,~Nl'PA ,.,EtlUCE BY ~Nf 

1, .til 3 0 01 nl~l~ 67r, BRU *'1+ 1 
141~ 0 S3 n13~O ~77 SKN RF"LAG I ~ IT RAND~M 
l~l!i 0 01 01~17 678 BRU *+2 YES 
1~16 0 01 01351 61~ BRU SCAN! 
1~17 0 4t3 00670 !lAn SCAN3 6RM RAND~M RAND~M NUM~E" GEN. 
.41?n 0 1" 01316 ~81 r.TR F~ELn 

4121 0 35 01330 6P2 ST~ E~PECT ~UTPUT VALUE 
4122 a 01 01361 6S:3 BRU SCAN! q.P. TE"STS 
~23 a "'" 30003 6,Q4t SCAN.q elF? RESET CH. Nfl. AND EeM 
~24 Q 35 01326 6~S ST*-, C"N~ 
"l?- 0 ~3 014127 6A6 8R~ EO'MCM? 
~~ a 01 01370 6P7 e~tl SqANS TEST ceUNT eF SC~N ... ,' 
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01 41 27 C 00 ~ocoa S€\8 E"MCMP I=,F" 

0~O C 76 :11~26 6@9 LDA Cl1N" 
01, 1 a 55 ~l~~Cl 690 AnD Ee~l 

01 4 32 0 36 ~l:!1:,S ~91 STA EO'tII4 D/A FC1M 

111"'33 0 76 OOO?6 6rJ? L!)A NEGI'.TNE 
Ql~:304 0 !5~ 01326 693 SUF!' C~N~ 

ill-q:35 0 ::.~ ~1320 ~9~ SUP MXLl1C 
o 1 ~:3'" 0 35 r'll..q"ll 695 ST~ CHN"A MX CI-44NNE'L 

01 4 37 0 51 O14l1(!7 696 BRF' El.1MCMP ~E:TUR!1oJ 

Ol..,4QO C 02 33012 bS,1 '!~Ml EI'r~ 3'3'11~ 

81~~1 0 00 OOCOO 698 CHNI':} A PIF 
oooon 6Q9 f;:NO 
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lBf"!TS 012S2 ADCSIZ 01314 BPTEST or652 CAR!;)I=.T u12~2 

~TAF3L 01260 OACj..INS 01317 ,DIVIDF.: 0107~. f-:~,>1CMP Ijl.q?7 
. J'PECT' 01330 GAMMA! 00"157 · HDGlO~ 01217 HDGI0F.' J12?~ 

HDGIOC £"I122S HDGlnr 01230 ;.IDGlOc.' nt2~t; JMINUS ;]10t:.6 
JP"Y/'<JT nlO~6 LrtCAT~ 0070~ Lt5WE~l. Ol~~.4 ~~4N:-;Q OO,,~~ 

IIIIINPIF' (11336 NI0COO 0126f' NEG~Ne: ono"~ PE'~t'J:l ~J12~3 

~; Il, t\! rl rt ~ 00,,70 R~5TRT 01251 : SI~'r::.LE on3~r: STA~U~ I) 1 Q f. 7 
SUI'1X'30 f)OOO? Tf.-:MT8Z 01000 Tf~MIN 01060 UC=~ERL 013~3 

lOSU"" onC4/~ 1"18IT a12L;~ i651TS 01250 ACCUr-1 00S67 
A~LAG C!('lO~7 CHARS (JOO~~ C~N~A 01.q41 CLALL 003413 
r;lEA~ ~03S.q C~N~T r)070n CTEST orS~l CATeL (J('I3~6 

n~Lh;; C'OO~l END~T 013~7 FASET OC'!"17 41 FIELtl u1316 
GflMMA nO~Sl HOGlO 012141 ·HDr.l1 012~1 I ~IC"'~ Jl'31S 
I I'J D r:: X Cd 335 INTGI 011.q.q . M I f\JFG OCl('lSl MXI..~C iJl~~'O 
"F'LAr; 11(1052 PF'Le.G aooso P"INT Jt:i?~ a~.~r~ 01305 
orFLt\G 01340 SCALE C071~ SCANl 013;1 SrAN2 'J14i1S 
SCAN3 Ol.q17 SCA~'.q Ol.q?:?- SCAN5 01370 S r t~" 1 l113'2 
SI!;MA 00507· SPACE O125~ STnEv 0(1064 WIr-1Ci.! u1ntQ 
ITE;T 01333 !=.PTb 00660 i3PTFi t)(,!66.q C ~.~" (J 1 3' 6 
TJATA 01327 '1ECF 00767 iOEel on7';; E" ,." 1 01~~O 

~I'olMA 01355 H!')Gl 01151 :HnG~ o 11 ~ 6 HDG3 OlJFt2 
~DC;~ ~116tri ~OG6 01172 

I 
HOG7 o 117~ HorH~ L112nl 

I-for;~ 0120.&1 INTG 0112~ iL I p.1 B 01107 MEAN 00063 
~VFL 01331 SCA~I o 1 :i~5 SC~~~ 01321 SF.:E:n J0701 
SI:,T7 I:\n.q:;o SII='G 00770 SIGN 0('1025 SIlF: 000410 
'3T1A 0("1202 STSA 0027~ STSflt on3ClS ST6~ 'J03~S 
--'6A on3!? 9T74 OO.q21 ST8A onCl~1 SUMX 00005 

ViNlP ('10055 TYPE a07-q6 ZF:Rrl ono?'; 1 ~ 1 013~41 

OIF 00017 MAX OOOt'l 1M I N O('\OO~ N2'" 01271 
1\I~3 01270 N6.q 01267 :~ 1 ~ 013~3 ~N;': ono:?~ 

p .J, ~ 01302 Pt5 01303 IP~3 O13("l4l:! STI 002("10 
5T2 00210 9T3 00231 [S T 41 OO~37 STS 00250 
ST6 on3!1 ST7 00377 STS on~~:? ST~ lJaS~a 

STZ 0033~ SUf~ 1)0O.q~ TAl on062 TAd 012~,1 

TXl 00061 FA 013.q~ FE O13.ql FG OOO~:; 

N2 rq 276 N~ 01273 NS 012?.cj N~ 01~'S 
N~ n1272 P(, 01277 Ps 01~OO P9 u13("11 
Tl 00056 T? 00051 r3 0("1060 " 012~S 

n 012S6 M 012C;c; N 0('1000 R 012='7 


