
ir..lflfi

,1frrtr-r

frr'u'i t
lir-rFt I

trilt.r

lItrl'r

t n rH'i

TITTI'A

r._il._,u+

i:iot)&
rJ,.-rE t3

i-rilriT
irr-rrl7
t,lttrH

flarr"ldl

*{,89
tttttta

{:ri)84
r'lflflEr

il00D
*ilciL=
tuItF

fi11Eltr

i-h'lfrE

rlilEF
tDtttl

irri(ll-l
r'.ri-}, I
f-rr-ldl?

t D lt a_

r-rfrt]T

,-lr-il B.

r-ii|l tr;

rlJ-lqEi

r_!Lrl 6
t_r{r?6

EE{i*
EET)1

EE(i1
IIE{,:
trtrfr::
EET}3
EE{i8
Er04
Ftrfrq

EEO&

EEO&

ErilT

1: *
t: * Tl45 9?14 Ar-*: i I i ary comrnands

4: L-StrlftST EAU *O{r f,lear eoftware re=et
5: HShJRST E8U $g,l Sgftware re=et
6: LnAf,H EflU ${}1 Release ACDS holCeff
7t HDACE ESU S81 Release ACDS hnlds{{ t,qDD. Fass)
S: RHDF EBU $0? F:elease ready for data holdsff.
9z LHDFA EnU *llf, Eeady {or data heldef{

1*: HHDFA EGU $8f, Cle*r ready fsr data halda{f
11: LHIrE EOU $t]4 Hslds{f sn end
1?: HHDFE E6tU *84 Hnldoff on end
1I: FIBFA EOU *O5 Set ner* b.lte available f alse
14: LFGET EOU ${t6 Fsrce grolrp execute pulse
l5: HFGET EilU S86 Fsrce grollp e:.{ecute lerrel
i&: LRTL EOU ${t7 Return ta lara1 iternparary}
I 7: HftTL EOU $87 r,I " i he1 d r-rnt i 1 I LETL sent )

18: FEOI EGU $(tg Fgrce end or identi{y
19: LLON EEU S$g Clear listen ar:ly
?{rr HLBN EAU *B? set tirten cnly
31: LT0N EGU $ilA f,lear talk cnly
33: HTON E8U $84 Set tatk anly
13: 6T5 E&U *08 Es ts standby
14; TCS EGU $OD Tal:e cantral synchrcnousl y
15: Tf,A EAU StlC Take ccmtrol asynchranously
?&: LRFP EUU $()E Clear request parallel poil
27: HRFP E0U SgE Set request parallei poil
?S: LSIC EOU $r)F Clear interface rlear
?9; HSIf, EOU $8F Set inter{ace clear
3{t: LSRE EGU $1{t Clear remate enable
.11: HSRE EOU $90 Send rernote en*bl e
3?: FOC EfiU $11 Request csntrol ot burs
f,3: ELC E0U S?? Release cantrol a{ bur
34: LDAI EGU S13 Release dis*ble of interupt=
35: HDAI EBU $?3 Disabie a3l interupts
36: PTS EUU $14 pass thraugh next secandary AD0
37: LSTDL EAU S15 SBt T1 delay 1* rinck rycles
.lB: HSTDL ESU $?5 Set Tl delay 6 clack cycles
.19: LSHDbI EfiU S16 ReIeasE shadow handehake
4{t: HSH0tr, EfiU $96 Set shadoH handeh*l:e
41: *
AA. !t

4.1: X TI'IS g?14 register addresses
AA. *

45; INTST0 Efru *EE{xJ path {r Inter,-rpt status {read}46: INTf{l,iE EOU $EE*{r path {r Interrupt mask (r"rritet
47; INTsrl EGU *EE{il path I Interrupt etatus iread}
4E: INTHI:I Eftu sEE{,l Fath t Interrupt rna=tr {r+rite}
4?: ADDST$ EgU $EE{r? Address status {read cn}y)
5t:i! BUS$Ts EAU $EE*f, Erjs statu= register {read}
51 r AUXCI'ID EEU $EEilf, Au:: i 1 I ery cammand {r+ri te}5Il ADltSh,T EEU $EE{,B Devire addreg= sr,ritche=
5.1: ADDRES EGU $EE{,4 Devire addresE stcrs
54: SEEFfiL EAU SEE{S Seri al pol I ir.rri te anl y)
55: IF{DPAS EOU $EE{JA Comrn-qnd pass through iread}
5&: FARPOL EOU $EE{& P*raliet pell {write only)
57: nAT*iN EeU $EE{:t7 D*ta recisved trEad}
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EE*7 58: DATBUT Enu sEE*7 Data tranemitted {*ritei
Ec]. :I

EAI}? 6(I; Af,iAs EGU $EAT.}?
HA(rI 61; Af I*S EQ|J SE*{i3

A?' *
63: :*

64: * Interface contrnl csmrnands
&3; *

**14 &&: DEL EftU $14 Sevice ctear
*tll$ &7: 6PE EOU *18 Senial prIl enxhle
iX!19 6Sl SPS EGU *1? Serial pa31 disable
il*3F 6?; LfftlL EfiU *3F Unlisten all devices
tX!5F 7(t: Ul{T EfiU $SF Untal k

71= *
F894 73: PIATA1 EUU $F8?4 !"l$lrllT0ft FftINT STftIHG
D?83 73; bJSTAftT EftU *SlgS DISI: tdARH START
F864 74: E*$$fr EfrU $F8&4 GET EtiTH LISTHT{ AND TALIi

75: *
7Lz *
77 t ffPT NfiE! hlES
78: *

l{i(t{t 7?z 0ftG *lO**
BSI *

l{}$* 3* 4? Elr STAHT BRA SOFTRT G0 RfiLlfll$ ALL SCRATIH
83r *

iil*3 83r DELTI Rttg 1

1()OI B4r SELT? RHB 1

1**4 85: CIELT} Hfig I
1**5 8&: LISTAD Rl'|ff 1 Lieten &ddr€ss {nr r-rnit
1(!S& 871 TAL}:AD ftl'|ts ! Talk addrses {ar Lrnit
l0tr7 88: TEI{fe R},!B 3

8?: *
1*$9 *A gtlr ihlTR0 FCB $A! $0
ISOB ?{I 91I FCC / ENTER LISTEFI THEru TALI,i ADDftESS I
1*:B {tS ??: FCB *. O,4

?3: *
lCI?E {tA ?4: ERRER Ff,B *4" *p
ttt30 4S 95r r'[r /HPiB FfiRT SELECT ERRSft | /
1*48 tttl ?6: Ff,B il. {,.4



+Iun aq+ o+ 1r-lr3 llld
EEaJppE ual5ri pEo-l

6a; 1dn;alur 1llcr JFaIS

t)aJ
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SNTUIS UISU NI
dOTS I TIfi 8

vrSu 0lhrl

puEruu,of ti Hli66 otr +l-ro +l1d
l8sal aJBf,ll+Og aAaU,AU

6a-r pueuuos ti6& o+ lno +l1d
JPeIf, AfE+JAlur +45

ba; ssa;pp* ?166 u! 1r1d
PlEp r{3}rf"rs lICI dn :,1:rg

fta-r pueuuos fI&& er1 trno lnd
EJEMprBtl laEtsU dn1:tg

)t-1v1 fff{H N31SI-] HtOg SAHS
$S3HOCV 3Hr g-llnr3 trS

II INIHd O9
35S5531"t IHUjS IU ihll0d

lnolsfl E uls
flutsll fl UCI-r

CIl$lhti u ufi-I

Uff1
Vfl-1

aI+1as 01
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b?EJ iIfi If;*I
r,&gj 0E 3bCI1
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. tli t
r r-,b I,

!&f I
* r8'I
B :I.TI
f r?t/l
f, rqtl
* :tlI
s:[tI
lE .LU t
X :IfI
*:(ltI

'O:r t

'ctl I

:9f I
*:stI
*:ffI
f :frI
Ji 'LL T

: Tf I
IC}T I
.f]t. t

.l-L t
""/L L

)f,:glI
* xbf,I
)fi lttrl
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r d,(_, l.

:II]I
r Lrt_, t

.c18

:8&

H

lJ$} fl
g0$3 v

rT5t

TOUS
Ltl

IN,J
fiv0-1
lnd

r
uaJ
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.r. I t
:III
:OI I
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ffi?S Bf llnl 183; JSR Ai{UAIT blait {or data accepted
15$; *
tS4: * Set Tl'lS ?914 to talk crly
trS5t *

1(!9& F6 EEOB 156r LDA E ffDDSI{T 6et 9914 address
1$?9 fg 4$ 157r EUft B f$4CI Add in t*lk bit
1*?B P7 EE*? lS8: STA E S*TB.JT Put nut t* the t-t*it
lC,?E EI 11S1 1S9r JBfi AHhIAIT tdait Snr data accepted
10*l f,6 SA 1*Sr LDA B fH?Bhl Laad self to talk
t**3 F7 EEOS 161r ST& S &UX.trF4D Put nut 9914 ssrmsnd reg
ime C6 SB 16?: LDff B SSTS ftelaase ffTltl line
1*48 F? EEfl$ 163: 5TA B AUXf,tlffi Fr-rt *ut ?91{ coamand reg
1*AS .E$ 1101 I&4; J$R Al{tlAIT i{ait fnr date accepted
r(tAE SS t65t ETS RETU*${



tT'SF HA tsFtII

tttH., HA tt.,

1r'iF{tr '?7 trQ

I'I"J.LET FIT'ITH*T.JTC $ISSf;HSLTR PAGH 4

1Ail" * hiaTT Fr,E qFEijTr'tr tr,FfllttrqT THtrht Eltrrrn llhlTT

171: SERVRU LS& * INTSTI LS*B Il'ITfRUfT HEC I
17I: AITJD Itr fS'}? I.IA5I.; fiUT ALL EUT SRfi EiT
17f,: BEft SERVRG EO At{n bjf}iT FflR SEfrVIf,E
17{t. *

175: $ $fRVItf ftffiUfSTfP Sfr SI'lIt ftEAn, f'jfi FOLL
l?A. :l llq Lltr fihll V Ul3titr flhltr nH TUtr HI lq

!'?fi. $ qtrT llhlTT Tfi T,&l !' qtri tr I TuaTtrhl

1S*: L[* A fTf,A LfiA[ T*HE f,fiFITRfiL EF EIJ$

1S1r 5TA A *UHil;.lS FllT IFITfi THE r0$14*hl$ ftfiG:
1fi3; J5R AliiilftIT tAlAIT F0ft ttftTft Af,f,EFTED
l83r LSA A gUtJL L*AS LiltLISTfr"i f,Sr4f'lAFlD

184: $Tfi f; TftTOUT rUT fiUT Tfi ftLL rEVIf;rS
IBSI J$R Al':t'J*IT rij*IT Ffift f&TA Rf&fY
1*S: LPA & f;LTfiFJ EEr4SilE SfLf T&Ll'i OFiLY

i.87: STr+ & ,qUXfHD PUT IfilTfi THE ??144
18fi: Lfr* A TAI-hlrlft fffiT UI"JIT T*L],| AI]]ftES5
lfi?: STA A D,tTtrUT FUT *UT T0 THE UFIIT
1?{t: J*R Al.:h}AIT tl&IT F*R *Cl,.::hl&dlEf$f
191r Lnfr & *r}ShlT LCI&f SELF ArnF:fS5 Sh,iT*HS
1?3c HOH * fl$?{i !"l*}.:f I$T0 A REAS &}}ftE$5
1?-1: 5TA A SSTBUT FUT SUT AilnftfiS$ StlEft ili.J5

1S4.: J5ft *l'll"J*IT *J&IT f;ilft A[t:i{trtJLE}GE
i?3: LS* $+ fHl-*l'l Lf&r SILF TS LISTEhI
1?6: STTI A AUHf,T,t$ FUT iNTil THE f?14*

lA$' * [:trFJfi qtrtr,TAl pi'll I trhlAtr]l tr

:{:}I]: L['* A f;5FE LE{ITi 5ERIftL FI]LL E|\JT}ELE

?itl; 5TA * S*T0L,T PUT SUT Tfi UhIITS
2{:}Ix JSF: Allti&IT TJAIT Frft TF{f fiF;

?U.]; L[* A IGTS LOAD EO Til STAruNEY
1?at-8." q'f^ ll &llYr-lrtn tr,ilT Thl tlfiLlA

:*5: LDA B ileTAlf'l ftf*S fATft LINES t$EftVIf,S ftESU: )

:I:16: LDft fi flTCS LOAD TfiI.';E CSF.'THfiL EF BUS
?{:I7! 5TA & *UHTHT' PUT If.I Tfi THI 9S144
;**r J$ft f}}.;ilIftIT }J*IT FilE trh:

?{,?! LTA & fiSFD LIAS SEftI&L FfiLL NI&BL[:
Ilt]: STA $1 SFlTilUT PUT frIJT Tfi THT UruIT5
iIIr JSn Af;:bittlT hlAiT Ffift Sl,l

31i': LSA e lfiTS LG&f RELE&SE ilill"iTR[L ilF SUS

?13: 5TA fi AUH{:I"1T' FUT iNTfi THT 9+i4S}

tttilH u J Ll-,t1-
'ifrtrEi tr}i-l lint
I I lHh HA '\F

ttil lt kt tsFtt,!

irrf*l Pfi l lnl
II II h HA T t?J

lllt H u. / tsFtta

1r'rr"B F{A tf'lriA
tttr h H, FFtlJ

li-rni En ilnl
llttt[ H! FFttx

ltitli Hil '-Jit

ttttr'{ Ht bbtt}

tfifil- IlIr i Ifi{

II-IUI UU U 
'

lllFl HJ FFtl'!

I"tsT HA 
'H

tJtt-{J LJt} 1 tlll

Ittht HA ltH

t i1trtr trl? trtrfr:i
ifrtrt trA Ftrfl7
l rrF.IL r?.& rrn
i l-ttrA tr]? FFfiT
IL,TY $U I IUI
t aitrf. llr. I tl
ItlFh H_, kFlli

I tt!t HrI I ttl!

I trt4 HA tlH

I trrA Hl tsFl!4.
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?15: *
316: 'l TELL UNIT TO SEND AHO SELF T[ LISTEN
?I7: *

11*9 86 tlC ?18r LBA A CTCA LOAD TAI1E EEilTRBL OF THE BUs
11*E B7 EEOS ?19: STA A AUXCHD PUT iT IN THE 9?14A
ll(tE ED llDl ??(tr JSR Al:h,AIT hIAIT FOR Ol:
111 1 gA OA ??1; LOA A fLTON LOAD REI'IBVE SELF TALti
1113 B7 EEff3 l?2r STA A AUXCI"ID PUT iN THE 99144
1116 E5 1(,06 ?t3: LDA A TALI-:AD LOAS TALI: ADtrRESS(UNIT)
111? 87 EEOT ?,24t STA A DATOUT PUT BUT TO THE UNITS
lllc ED llDl ??5: JSR AIc"WAIT h,AIT FOR THE OH

111F B6 EE(I8 ?761 LDA A ADDSWT PIC}: UP SELF ADORESS
11?I BB ?(! 227t EOR A C$?0 TURN IhITI A REAO ADDRESS
11?4 E7 EEOT ??8: STA A DATCIUT PUT EUT T0 THE UNIT
1137 BD llDl ??9r JSR A}c;WAIT WAIT FER THE Ot:
1r2A Bg BB ?3(t: LDA A fHLON LOAD SELF TO LISTEN
It?C B7 EECII 33lr $TA A AUXEI{D PUT INT0 THE ?9144
11?F E6 C'B 23?I LDA A {ETS LOAD RELEASE THE BUS

1131 E7 EEOB ?33r 5TA A AUXCI"'IP PUT iNTB THE ??144
1134 59 ?34: RTS RETURN

?$5r *



I,I.J.LEE T4NEFiBhIIC ASSEI"IBLEft FACE &

..\1. I

?:tct. {rlJU. 4

3.3?r * AFTER THE SEftIE$ OF EYTE$ H*VE BEEhI RECEIVES
?4ti: * TEE}{IhIATED FY LIHAT EVER ftUN INTI THIS FftBE
I41: *r TO REVER$E THE BIJS IE SELF BACl.i TO TAL}:
?4?: * AhlD UFIIT EAf,l: T0 LI$TEhl.
?4f,: *

1155 86 Of, ?44r CHESf,I: LFA A fTf,* LOAD TAI,:E CONTHOL
i137 g7 EE{,3 ?45r STA A AUXCFID PUT INTS THE 99144
1134 Btr llDi 34&r J$ft Al':lr,SIT l,{AiT FOR ffH
i13S B& EE*S ?47I LSA A ASSSh,T LOAN SELF ACINRE$S Sh,ITCH
114(! SB 4t] ?48: EfiE S f*4{t TURI! SELF TO TALI':
114? E7 EE07 ?49: 5TA * 0ATfiUT pUT OUT TE UhIIT
1143 BS llDl 35O; JSE Al,ihlAIT h,AiT Ft]fr IT
1i48 8& 1${t5 ?51: LDS A LiSTAD LSAD UNIT LISTEFi ABDRESS
1148 B7 EE*7 353: $TA A DATOUT PUT SUT TS ALL UhIIT$
1148 BS lt}l ?33: JSH Al":l,lAIT YES THAT ftEAIhl
1151 B& 8FI ?54: LDA A fHTNH LfiAD SELF TO T*LI":
X153 87 EE*S ?55r 5TA A *Uxf,trl$ PUT IT Il.{ THE ??t4A
1156 86 tlB ?56r LDA A {ETS LBAD 6O Tfi STA$DBY
1i5B B7 EE{'3 ?57I 5TA A AUXCHN FUT IT IIiI THE 99144
1158 BD llSI ?58; JSR Ai:l,,AIT IF YBU DOhIT llN8ld BY FISIJ

IISE 5? 3S?; ftTS ftETURhl
?6{i: * G0 REAO THE UNIT ASAihl
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