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MLL&l, 'K~V ~. MLLP l~~r (~A~) 

U~&Lk'PTIUN: 

PAb~ 

* * * * 
THI& T&V PKUbNAM V~kIF'~~ PKUP~N UP~KAIION OF THE MULT1LIN~ 
LUMMUN1LATIUN PKU(~55U~ (MLLP) FUK THE &~Klt5 bU, LEV~L 



1111.1:. NL~:'I. 'kl:.V ~. MLlP 11:.~1 (:,Af-) 2 

UVVV1V 
uuOull 
VOOul .. 
UUUU 1:; 
OU0014 
UUUul!> 
OUUUlb 
000017 
OUUUlb 
OUOU1'1 
000U2U 
u00021 
00U02" 
OuOV2;;1 
000V24 
000025 
000u2b 
000027 
000u2c 
000u2~ 
00003u 
000031 
0UOu3, 
OUVV33 
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UUVV4u 
OU0041 
OOuU4, 
V{J{J{J43 
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----_.<-----

* 
* * * * * * * * * * * * * * * * * * * 

b/3X, b/4X, ANU b/!>X. 

IHI:. ~Ub~Y~TtM IltMS SUPPUNT!:.I) !:iY IHI~ PkUuNAM ANE; 

kl:.VISluN HISTUNY; 

K!:.V UAlE 
A JUhl:. 7b 
b 5t.f'1 (6 

Jkl~INAL NELEA~I:. 

l JAN 17 
I) APt{ n 
t. AUu 17 
I- JU~t. 76 

* ***************************~************************************************** * lHI~ ~UlUMI:."T ANU Trll:. 1~t-UNMAlIUN CUnTAINED * THI:.HI:.I~ 15 Cu~f-1UI:.~I1A~ AN~ PkUPK11:.TANY TO ANU IHE * I:.XlLU~IVI:. PNOPl:.klY Uf- HUNI:.YWt~L INf-UkMATION * ~Y~TE.~j~ INl. I I 1~ MA~I:. AVAILAI:lLI:. UNLY Ttl HUNl:.y_ * WI:.LL AUfhUNI,tU KI:.CIPlI:.NI~ FUN lHl:.lN-U~t ~ULELY IN * lH!:. MAINT!:.NA~l!:. ANU UPI:.NATIUN UF- HUnl:.YWI:.LL * PKUI)UC1~. IHI~ OUlUMI:.~I Ai'W IN~OkMAI ION ",U~T BE * MA1NIAIN!:.1) IN ~rNIlrl:.~l lUNf-IuI:.Nlt.; II MU~T NOT * !:i!:. kI:.PNU~Ul~U IN WH~LI:. Uk IN PANTi ANI) IT SHALL * ~UI!:it ~1~lLU5tl) TU A~Y UIHI:.N PANTY WITHOuT IHE * PNIOk Wkl Tl t.1~ lUN~tNT ;JI- HUNI:.YWLL.L. 
* * 

o 
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000040 
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UOUU4~ 
UOU05U 
UOUU~! 
UuUU5': 
UUOU5j 
UOOU54 
UUUuS~ 
U()Uu~o 
O()UIJS"I 
OOUU!)b 
OOUU,'.1 
OOUVOV 
OOUu61 
000V6" 
OUOU6j 
UOUU64 
UUUU6~ 
UUOUbo 
Ouuu67 
UUUUOb 
UUUUO<; 
UUUIHu 
UUUU7. 
OUuu7" 
uuou73 
OuUo74 
uuuU7, 
UUOu70 
OOUU17 
uuuu7b 
00uU7<; 
('OuuSu 
UUUUS! 
uuuus.: 
UUUUSj 
UUUUS4 
OOUUS' 
UUUUbt> 
OUUUb 1 
OUOUbb 
uuuus<; 
UOOu9U 
UUuu91 
LiUUU9" 
OUOu93 
UUUU9 .. 
UUOu9, 
U0009b 
UOUU97 
UUuU9b 
000u99 
OOU10U 
ouUlOl 
00010" 
OOU~Oj 
OUUlO .. 
U0010, 
UUU100 
000107 
OOO!Ob 
UOO 109 
UOU 11 0 
OUU Lll 
UllOlli 
ouu 11 j 
OOO1l4 
vu011 , 
OU0110 
UUU 11 7 
OOUllb 
00011~ 
OU012u 
000.21 
OU012;< 
OU0123 
U0012 .. 
U001;<, 
U00120 
UUU127 
UUU12b 
OU012'.1 
OUU13U 
Ouu131 
UUU!3, 
UOUl3.:l 
OU013 .. 
OOU!3!:> 
00013b 
000137 
00u13u 
00013'.1 
000140 
000141 
00014, 
UUUJ.4,3 
00014 .. 
OU014, 
OU014t> 
OU014·, 
OOU14b 
000149 
000lSu 
OuO'S1 
00015'< 
0011153 
OU015 .. 
00015, 
OOU1St> 
00U157 

I 
* * * * * * * * * * * * * * * * 

PHU~HAM Pktf'AHAIIUN: 

lHt kUUI !>UUKlt ut IHI!> PkU~HAM. ArTtk IH~ "U~IIION Or APPHOPHIATt 
11TLt ANU tNU !>TAltM~NI!>. wA!> PRUlt!>~LU bY lHE HOST Rt~IUtNT A~StMdLtH 
TU lHtAlt tllHtH ~HUHT Uk LUNu AUUkL~!> rukM (~Ar OH LAr) UtiJtll TtXt 
ANU LISIINb. fHt UbJtll TLXl WA!> rUklHtk PNuCt~!>ED bY tHt HO!>t Ht~IULNT 
LINKtK ujlNb THt APPkOf'kIAlt lON!>ULt LViLlb LlbkARY TO lKtATt A PUNlH 
!>tbMtNI lUNtAININ~ AN tXtlUIAuLt MOUULt. TH~ A!>~EMBLY ll!>tlNb WA!> 
AUbMlNILV WIIH l~U~~ ~tFtKtNl~ UAIA PLU!> THL LUAD MAP ~kUM THt LINKtR 
IU lKtAll A ll~1 ~lbMl~l. "" 

NMlt MllXl 
UUlUMENT bUIJjllb-aUb 

MLl!>1 
6UIZ9t1Z~-OU6 

L.Af 

I~LlLl 
001"H777-0Ub 

* ~NG~KAM uljlRlbUllUN: 
* * * * II 
II 

* * II 

* * * II 

* * 

lHl tLtMtNTAKY ITtM!> !>JbMllfEJ TO IHt IbV PKO~NAM DIS1KlbUIIUN CtNTtK 
WEKt;. THE tXtlU1Abll PUllHtU lAkU vtl~!> Ur MlC!>l AND MllLI. ANU MAbNt;.llC 
TAf'E IMAbt!> Ur lHt AUG~tNrtU ll!>TINb? 

ul5rKIbuliUN U~ tHE ll~llNb!>. WH!lH ~HUULU uE AVAILAbL.t Ir ANY CUMPLt;.X 
MAINltNANlE UK ~t~AI~ I!> lU bt PtK~URMtU. I~ NU~MALLY MAUt A!> A 
f'k1NIt;.v lU~Y. 

* ~UullNt vtMUN!>IKAIIUN: 
* * II 
;0 

* 

A MINIMuM !>All!>fAlTOkY It!>l FOK NUNMAL OPENATION MAY bt UbrAINtu 
bY tNTEkIN~ IHt lHANNt~ NUMutH TU bl It!>TEU ANU COMPLttlNb aNt PA!>!>. 

* MAIN MtMUkY Ntwul~lMlNJ: 
* ;0 

* 
THI!> P~U~NAM NtWuINl5 1bK wUku!> Or MAIN MtMuNY AND will U~t 
ALL Uf AVAILAblt MlMUkY THNUUbH b4K WOKU!>. -

* **********************************************1111******11***************** 
* * * * * lt5T PKUltt;.uUKt ANU Ut!>lNIPTlUll 
II 

* * * * * * * * * * * * * 

lHt ~KUbKAM AuTOMATIlAl~Y DtlLHMINt5 WHAI lHANNtlS ARt AlllVt 
uN THt MLtP Tu bt Tt51tD. IT PNOtttD!> TU tXltRCl5E ALL MU1HER 
bOAku FUNlIION!> IHAI UO NOT NEwUIRt liNt AUA~Tt~!>. THt tt!>t INllUUt!> 
MLl~ MtMuRY. IN~lkUlllu~ ~tT. ANv UA1A XftR IE!>T!>. PSUtUU kANUUM 
DATA I~ TkAN5ftKtU VIA _LL lHANN~L!>. tHt MLl~ I~ MADE TU lRAN!>rtH 
DATA IU ALL AVA1LAbt Mt~OkY AbOVt IHt PKUGMAM. MlCP INltRRU~T!> ANt 
MAUt UN ALL AlllVt lHAN~tL!> AT MULtlPlt l~Vt~S. 

AN ACTIVt CHANNtl I~ UN~ WHllH tITHtR HAS A LINt ADAPTtK ~KtStNT 
ON tlA!> IT5 L1,~t AUAPTtk-HtRt !>lbNAL TH,U TO ~I<OUND. THt Tt!>l 
PkU(,KAM lAN UI~LY I t~T ACll Vt lHANNtL!>. 

* UPEkAIINb !N!>lkUltIUN!> 
* * II 

* * II 
II 
;0 

* * II 
II 
II 
II 
II 
II 
II 
II 

* * * II 

* II 

* * * * * * * II 
II 

LOAU ANU !>IAN1- IUk NtSTANT) THt PRObNAM. lHE p~OGRAM 10tNllfilATIUN WILL 
bt UIS~LAYtu ON IHt lJN~OLE. THt INlt1AL ~TART WILL Al!>U D!!>PLAY; 

lHt LV~llb ktVI!>ION NUMbtR 
THt AUUNt~!> rUNM IS_f ON LAr) 
110 twUI~MtNT Dtlt(llU IN THt SY?TtM 
MtMUI<Y 51,t 

TH!5 UI!>PLAY MU!>T bt vtRlfIED bY fHt UPtNAION. 
ON Kt;!>IAKt!>. 

THI!> U!?PLAY I!> OMIITtv 

IHt lUN!>ULt !>tAKlH ~U~t!> ARE: rlNv THE lONSOlt WITH lHt LOWt!>T lHANNtL 
NUMbt;K lGNNt;.lIEU THkU AN MUC lUNIKOlLE~. if THER~ I!> NO lUNSOLt ON AN 
MOL. THtN !>tAklH rUk A IE~MINAL WIT~ tHt HiGHt!>T CHANNtl NUM~tR A!>!>lbNtu 
I~ AN AlLA AUAPltk ON AN MLL lONTRUlLtk. 1F NU ASyNl AUAPTtK I!> tUUNU. 
THEN bu TU lHt rULL lJNTkUL PANtl. -

THt~t AKE lHKtt lONSU~E lHANNtL OPTION5 UtTERMINED BY THt VALUE 
CATION ·,V$IIY". 

Ir LV$IIY twUAL!> (0000). ~tANlH fO~ A l~N!>uLt. 

Of LO-

I~ ,ViTTY twUAL!> (rrrF). ASSUMt lHtRt IS Nu lONSOLE. 
lr LVilTY twUAL!> NtiT~Ek (0000). NOK Itrff). THEN IT !~ tHE lUN~OLt lHAN
Ntl NUMBtk. NUlt: Jt~AULT I!> TO ~t;AHlH ~Ok A CONSult. 

ALL lONSOLt I/U IS EVEN PAK!TY. IF CUNSOLt 15 ON MLC. II MUST BE A5YNC 
AND THt BAUU KATt ~tT Al 1200 TO MAtCH THt PHObRAM SU~PLltU KATt. if iT 
I!> Ntlt!>5ARY TO lHANbt THt PkOukAM OAUU HAlE. THEN IHt NlW BAUU kArt 
lUUt SHUULO tit ~ur INTO LOCATION "LVibUU" iN HtX. THt TtNMINAl BAUU kATt 
MU!>T Bt. !>tl 10 MAll~ fHI!> NlW BAUU KATE. THt CORNtll HtX VALUt MAY dt 
UbTAINtU rNUM IHE ~Ul~OWING TAdLt. ". " 

11------------------------------------------* 
II * * bAUv NA t t fAbLE * 
* * *-----------------------------------------.* II ALL A I.V.l (d 111) Illl0) t121UII) 
* bA\)U-kAT~ * !:>U t U tt;. I 
II 7!i t. 1 tt Z 
II 110 t 2 tt ::I 
II 134 t ;, tt. 4 
II 150 E 4 t.t !> 
II ZOO £ ~ tt;. 
II ::IUO t b tt b 
It bUO t 7 tt. 7 
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000151;1 it 
000159 it 
000160 it 
000161 it 
00016.: it 
0(J016;' it 
00(J164 it 
00(J165 it 
00016() it 
000167 it 
OUOl68 it 
UOO169 it 
(JU0170 it 
0(J0171 it 
00U17, it 
OOOi73 it 
000174 it 
000175 it 
00017() it 
000117 it 
000178 it 
000179 it 
(J00l80 it 
(J00181 it 
000182 it 
000183 it 
OUOHl4 it 
00018, it 
UU018e it 
000187 it 
OUU181J it 
00U18,:/ it 
000190 it 
00Ul91 it 
00(.14 9.: it 
000193 it 
00U194 it 
0(J0195 it 
00019() it 
000197 it 
(J00!9b it 
OU0199 it 
000,,00 it 
000,,01 it 
000,,0,; it 
OOO.:Oj it 
,00U.::04 it 
000,,0, it 
000206 it 
u(JU,07 it 
OOO.:Ob it 
000,,09 it 
OOOdu it 
u(JOdl it 
000d2 it 
OOOLlil it 
00Ud4 it 
000.:1:' it 
O(JUdb it 
0(J(Jd7 it 
OOOdtl it 
OuUd9 it 
oooav it 
O(Joal it 
000.<2, it 
00022;) it 
oooa .. it 
000<:25 it 
oooab it 
000,,21 it 
OOoatl it 
000<:2" it 
OOOdu it 
(JOOdl it 
00(J.:3': it 
000,33 it 
UOO.:3 .. it 
0(J0.::3;' it 
000<:30 it 
0000"/ it 
OOO.du it 
OOOd\l it 
000240 it 
000':41 it 
OU024.:' it 
00024~ it 
000.:'4 .. it 
00024!) it 
000<:40 it 
000,47 it 
OUO<:40 it 
000.:'49 it 
000<:5U it 
00U2S1 it 
OOO"S<: it 
UUO':S;> it 
000,,54 it 
OUO,,55 it 
000,,5() it 
000,,51 it 
00u,50 
00U.:5\1 it 
OOO'::OlJ it 
000.:61 it 
00U.:'6<: it 
UUv,,6j it 
000,,64 it 
OUOi/)5 it 
00U,,66 it 
00U.:6T it 
00U.::6b it 
000,69 it 
ouo.no it 

PAC.E 4 

900 E --- tE 8 
1050 E 8 EI;. 
1200 c. 9 EL 9 
1800 E 10 (AI EE 10 (AI 
2000 I' 11 (bl EE 
2400 E l~ (1..1 t 11 (b I 
;'600 E --- t:.E 1Z (C;I 
4800 E 13 (Lil Et:. 13 (I)) 
-,zOO E --- tEo 14 (E) 
9600 I: 14 (1;.1 EE 15 If I 

19200 I: 15 (F) EE 

TU MAKt ANY UI' THE AbOVE C;HAN<'E~. LOALI ANv HALT THE I'~Ob~AM ~Efu~1;. EX
i;I..U Tl UN. lN~t:.ln tHAN{)E ThEN EXEtUTE:. MEMURY LOCATlUN~ VI- ",vsny" ANI> 
"lV)BUL/" MAY ~E I'UUNU IN MAP Ar ENLI 0" LI~IIN<'. " 
tUN~ULl LEVt:.L-6 TbV MANUAL "AW94" FU~ LlETAlL~ UN HOW IU LUALI IHE 1t:.~I~. 

THE FOLLOw1Nb l~ A TYPIC;AL HE~ULI 0 .. LUAU1NG AND 5TA~TING IU ~UN rH~ 
PkUC,KAM. 

ML'p It:.~T <PC,M NAMt> <pbM LlAl~> <PGM KEV> 
lV30Llb KEV. 7.0 
lV$AF: I <,> 
wUl 
CHAN DEVl 10 
0400 U~KI ZU10 
04dO D~KI 2010 
O~dO ~vR 200H 
12UO vlst 23jU 
12bO vl~l 23;)U 
ljOO LpT ~UOO 
1;'dO CONS 2U19 
I'UOU HULA 2140 
MEMURY LUW OU002b2L1 
MEMuRY HIC,H 00003r~r 16K 

fOH 6/3X ~Y~lt:.MS UNLY TH~ pHOGHAM WILL Nt:.XT A~K: 

PW~ I-IH:.(,j (HlI 1: 

ThE OpE~ATD~ MU~1 TYPE IN ThE FRE~UENt.Y Of THE tLOCK 
U~t:.LI Tu U~lVE IHE REAL lIME CLDt~ UN HI~ SY~IEM. THE 
PkOGRAM NEXT UI~pLAY~: 

tHANNEL?: 

THt UPt~Al0R MUS1 RE~pO~LI WIIH 1HE LowE5T AtllVE ADDRE~5 uN 
THE MLC~. tN1LK 4 HEX UI<.IT5 !-OLLOwED ~, A lllHHIAGE Rc.IURN. 
IHE ML'P ALlLI~t~~ WILL NJ~MALLY bE Ul~~LAYELI A~ AN ITEM IN IHE 
tONrlGUKATIUN PRINluUT. 

THt p~U"'RAM NEXI UI~pLAY~: 

Nt:.1I1?: 

VALID RE~PONLI;.5 ARE; 

A - kUN ALL lE~TS. 
1 - SEI fLAC, 10 I'~INT ALL It~r LAbLES 
~ - QUltK MULIE. KUN UNE PA~~ ANLI KtTUHN TU "NEXT". 

~ IE5( LlUE~ AN AbHEVIAIELI VtKSION 01- THE RAN<'E lE51 bUI 
~UN~ ALL OTHE~ TtSI~ NORMALLY. IT U~E~ UNLY 16 pAIT~~N~ 
~UH IHt:. KANbE lt~1 HAIHEK THAN 6553b. 

NUlt - "T" AND "Q" KElUHN TU NEXl. IHtY LID 
NOI lAKE Efl-EU UIH IL MOUE "A" l~ 
cNlt~t:.U. 

I - INITIALllE. tLEAk I. ~. + ~ I-LAb~ ANLI Kt:.START ~KU"'KAM. 
f - ki;ALI ANLI P~lNI I-IKMwAHE UPTIUN TYPE ANLI REV. 
k - KUN UNLY INlE~~Upl AND LlAIA ~tl StAN Tt~TS 

THE P~UbRAM wiLL lHEN KJN Abour 1 MINuTt AND TYPE: 

MLLP OpT/~W REV XX 

'Hl~ l~ II PKINTuur Ur T~E tUHHENT I-lkMWA~E U~TIUN TYPE. 
ANU Htvl~luN NUMbE~. C;U~HtNT FN OpTION~ Akt:.: 

1 - tOMM bUUT srRAP OpTIUN 5UPPOKl 
2 - bIT ~1KtAM MUOE. 

lHE AbUVt p~lN10ul l~ ~IVtN ON THt flK51 I'A~~ UNLY. 
VALUt:. ·xx" WILL bt ~TU~~U IN LOL "I-W-KEV" fUK EXAMINATIUN 
bY USERS WI1H Nu tUN~UL~. 

THE pHO<'RAM WILL KUN ApP~OXOMAIELY j - ) MINUTES IF THt:.Kt:. AKE NU 
HAKDwAKE I-AULIS. IT wlL~ THEN vl~pLAY: 

PAS~ 

AND lONllNUt tAttUfINC,. rU~ ~Y~ltM~ wlTH NU 1..0N50LE 
THt:. pHUGKAM WlLL HALl Al THE ENU Or EALH PA~~ WIIH THE I' 
C;OUNT£R ulSpLAY = HEX 100. 

TU LHAN"t ru A ~t:.lUNIJ Mi,.(1' ADLJKE~S USt MOUE "I" OR RE~IA~l THE 
PHUC,~AM AI HEx lU~. pHO~kAM OptHAIION wlLL lHEN PROCEELI A5 
Al'rt~ AN INITIAL ~lA~1 Al HEX 100. 

~lf~~=b,~b~~=~~"~UklNb IHE TL~l wiLL ~A~~E InE I'HOGRAM IU 

EHRlJH REpOKIS 

AN tHkU~ ML~~Abt WiLL bt LllSpLAYEU I~ A C;UN~uL£ 15 P~E~tNT. 
ALL tKRO~ Mt:.~~AC,t:.5 AHE AN INlJllATIUN IHAT TH~ tUMM-

0 

o 



C.'" .;'" 

OOOdL 
OOUd;.: 
000,073 
000<:14 
000<:75 
OOOdl:> 
OUUdl 
OUOdb 
000;179 
OOO"SU 
OOUdll 
000,,8;,: 
OliO<.lI::> 
00Ud;4 
UUU .. S!:> 
UUO;,:SI:> 
00 0 tll7 
OUU"Sb 
OUli'S'.I 
UOU,,9li 
OUUi91 
UUU.::9i 
UUu.:9:l 
OUU,,94 
OUUi9!:> 
OUU,,9tJ 
OOOin 
OUO.:9b 
OUO,,99 
OUU"Oli 
00(;301 
OUU~O.: 
OOU"Oj 
UOU,W4 
OUOjU, 
UOU.:lOb 
U003Ul 
OUU"Ob 
OOU::lO\l 
UU02l1u 
000311 
UOU:;l, 
OUU3l3 
OOUj14 
OUU::ll!.> 
OOU,HI:> 
00031'7 
00031b 
UOU319 
OUu32U 
UOli3,1 
OOU32t: 
OU0323 
UU03' .. 
UOU3Z!:> 
000321:> 
UOOjc.l 
OU032b 
00li3i9 
UU033li 
OU0331 
U0033" 
UOO:i3 3 
00033 .. 
UUU33; 
OOU ,:l3 I:> 
000j37 
OOUB& 
OliU339 
OOUj40 
00U341 
OOU.;4" 
OUU3 .. ;, 
00034 .. 

* * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * 

UNl~ATIUN~ ~HUlt~~Ok 1~ ~AULTY. 

tkkUM U~~PLAY~ AMt A~ ~JLLUW~: 

tHk MbXX AI YYYY 

tH 
R1 

b6 
Kb 

1:14 
K4 

b3 
1<3 

1:12 
k2 

bl 
Kl 

PAbE 

1 
M 

xX ; ItSl LAbLt. ~tt JUM~ TA~Lt AT LUlATIUN "BKK'" 
~UK A LIST J~ TtSTS ~tk~UKMtU. 

yyn = tl<kUK LOlAT1UN IN Ll~IING. HA~ luMMtNT 
GIVING ~AILING fUNlIION. 

IN ALL lAStS; 

R3 = lHANNEL ~UMbtk 

IN "tNEk"L 

kb = 
k!> = 
k1 = 

~HUULLJ Bt OAIA 
AlIUAL UArA 
wUkO NUMoEk IN bLOlK l~ANS~tk 

A ~kUGkAM HALl wllH ~ UIS~LAY1NG A VALUE Lt~S IHAN 
HEX 100 jND1lAIE~ THAI A lkA~ OllUkEO. ~ ulSPLAYS ONE 
btYlINU THt AllUAL TkAP velTOk WHIlH WAS rAKt~. THE 
lkA~ SAVt:. AktA IS ~kUM ~Ol. , - 9. kt~tK TO LEVtL 6 
T + V OPtkAT1NG lNSlkUll10N MANUAL. DUl 
Aw 94. StlllUN 1.1 • 

if DU~INb THE U~t~ATION OF THt ~MU~kAM IHt O'5~LAy PANtL 
~tCOMtS "HUNb" SUlH IHAI THt OIS~LAYtLJ KtGISIEk IS 
UNCHAN~1NG AN~ NU uTHt~ ktGl~Tek MAY ~E SELt~TEU. THEN 
THl MLC~ btlNu IESTtU 5~OULU bl KtPLA~tU. 

* *****************.********************** 
**************************************** 
* * kt~lIU~TlUNS: 
* * * * * * * 

~UR jY~ltMS WiTH flKMWAMt kEV NUM~tk 
Or IHt ~KUbkAM Mu~r ~E u5lU. 

THE FikMwAkt ktV. NUMbt~ AT THE IIMt 
ktV. ~ Or TH!5 ~kUGKAM is ",H. 

~ Uk LE~S. REV. A 

Uf Rt.:LtASING 

* * 
THL FlkMwAkE KtV NUMbtk AT THt IIMt U~ KELtA~ING REV C 
Ur THE ~HOGkAM IS "ij". 

* * * * * * * * * * * * 

ktV F O~ THt ~KUbkAM HA~ ~tlN TtSTtO ~N MLCP RlV 9 
AND RtV 11 flKMwAkt. 

* ***************************A*********** 
*************************************** 
* * *********************************************************************** 



Tlll..E: ML("~! , 'KE:V ~ , ML<"P TE:Sl (~AI-) I>Abl b 

000~4~ / 
000340 * 000:;'47 * 

0 000:l4b * STANVARV KE:bl~Tlk AS~lbNME:NrS 
00034'1 * 
000350 * $b5 vSoLlb E:NIRY 
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LDt< 
LNJ 
LNJ 
LNJ 

LDN 
~II< 
I.L 
LLo 
LNJ 
b 

LUV 
LUV 
AU\) 
!:iTI< 
LUI< 
LoN.) 
IOLU 

blUT 
LNJ 

AUV 

$k1.=A'A ' 
$b4,<I'Lb 
$bl,<IN1TI" 
$tl4,<IoLNI1L 

$Hlo:lI'300' 
$Kl,<jMIoA+($Af-l) 
;;$1<1 
:$1<,; 
$tl4,<I"LN 
>JMPl;.XI 

$t<1>,=1 
:1>1<4,=10 
$k4,<51::.(. 
$H4,<5EI. 
$1<4,<LONTI 
$tl4,<LIo~LH 
*jM"A,:$K4,=$~b 

>1011 
$~f,<I::.I<t<Uk 

$t<4,=b 

INIIIALj"-t IkAP + RUPT tKHOK Vt~TOI<~ 
GI;NI::.I{AL INI11~LILt TO MLI.L 

LOAu IMGA wlIH HEX 300 

LLlAH $IU 
1"/t<!)1 ~HANNEL 
!"INO UNt ON 
100 UO :'£:.~UNO riALI- OF TE~I 

lNII lALolLI::. t<AI~GE 

UPUA11::. T1MI::., 10 SEC/CHAN 

LOAU $1<4 WITh I/u CONTHUL WUkD 
PUI lHANNI::.L IN 1/0 CONTkUL WUHU 
OUTPUI A\)UNES~ ANO RANGE; 

1/0 Tt<AN5I-tk ulu NOT TAKt PLoAll::. 

OU1"PU1 l~6 LUnTMUL FIELU 



( 

TlILI:. "'ILI..!>), 'ktV ~, MLU' It:'1 (:'AF) 9 

UOU",lu 

OUU",l! 
UOOo1i 
OuU",lJ 
OOU'" 14 
UU(Hd~ 
UOU",lb 

UUUo1"i 
OUUOlb 
uOU('l<' 
UUUt.>20 
UuUo~l 
00062, 
OUOoij 
000",24 

OUU(J25 
00u62b 
uuuon 
OUUo2b 
OUUb2Y 
UOub3U 
OUOb3! 
U0063.: 
UUOb3~ 
uOOb3 .. 
UUUu3, 
UU0036 
ouu(Jn 
00Uu3t. 
OUU03':1 
UUU04U 
UOUe41 
GOU04, 

UUUU4.:> 
UUU(A .. 
000u4~ 
00U04b 
00004 ( 
00U04b 
00Uo49 
00U050 
OUO"~l 
UOOo~~ 
00Ub53 
GOUb~" 
UUU",5; 
UUU,,56 
OUUb57 
UOUo~b 
UOUb~'i 
uOUo"'U 
UOUb6! 

UUUt.>6' 
OUUbb,; 
OUU064 
UUOo6; 

UOU666 
OU066"i 
OUOo6t;l 
OU066':1 
OUUb7U 
000",'71 

UOU",7, 
UUUb7j 
UUUb74 
00067!> 
OUU6r6 
000677 
00067t;l 
(;uOb7':1 
OU06!!U 
OUO""H 
OUOt.>tl.: 
OOO"'tl;; 
000b84 
OOOb8~ 
000",8b 
UOOb87 

UUUb8b 
000b8':1 
OU0690 
0()Ob9! 
00u09i:! 

000693 
UU0694 
000695 
0()U096 
000697 
OU009b 
UU()o99 
OOlriOU 
OUO/Ol 
UOO(O~ 

ouu703 
0()0704 
UUOIO~ 
00u706 
00(;707 
OG070b 
000/0':1 

021:16 
U"llu 
U"Ij'1 
U.:8A 

O,,(;l 
U2tll:. 
0,9U 
U2"" 
029:; 
U~94 
U2Yo 
0"Y7 

Ui':ld 
02'1A 
(;2"-. 
U,,':IO 
(;''1L 
U29~ 
Udll 
U<:~" 

U"A,; 
U,A, 
U"i\o 
ViAl 

U"Ab 
U2A9 
U':J;A 

U<:AI..> 
v<:Au 
U2A~ 
U<:tll 
U.:b3 

U,t;,~ 
0207 

Ui::tu 
Ui::t:.l 
02t:,3 
Oi::£ .. 
02to 
u.:£7 
02t:." 
u2LA 
U2t:.(. 
02tl;; 
()2E~ 
U2Fu 
U2Fi 
02f4 
u2Fb 
0<:F7 
U2FiI 
lI2F'1 
02fd 
ui:!FC 
O<:FD 
u2Ft:. 

0300 
u30<: 
U3U4 
U3U5 
U3uo 
0307 
030'1 
u30A 
(HOb 
ldO<': 

b07U 0000 
0054 
07U3 
~380 llU3 

<':b(JO 13bf 
l3bU IUl;;l 
bU40 lObO 
(JU!>4 
u~1l5 
DbO !leu 
Uftl" 
u~l\l 

ltlUO ljbli 
Obu 10E.l 
bO~5 
U054 
OIU;' 
~3b(J 111..0 
t:.'155 
u993 

ll'1tlU JJ4U 
09U:; 
bUU! 
(Jf8, 

bl\LJo 
U6Ld 
bAld 

rbl-O 
U3bU 
b9tlU 
U'1bU 
Uf'bO 

t38U 
uFE.( 

1..31lU 
~I..OI 
reno 
b7!>3 
080 
Of AU 
ll.f( 
l.li(JO 
1..3bU 
bllO 
UO~4 
OU52 
U"03 
f3dO 
41:.06 
bOS7 
U054 
0703 
f3tlO 
IlAU2 
fA70 
l7t:.1.. 
bl(a 
(JOS4 
OU52 
071;3 
~380 
t;AU3 
Oh.lF 

2101 
1-870 
b753 
(3b(J 
b3b2 
1(~C 
I..bUO 
UtlU 
tl040 
U054 
0703 
1-380 
(800 
080 
d055 
0054 
0703 
1-380 
I:.b52 
V956 
0'103 
f-31l0 

ltlOO 
(31l0 
bOSS 
UO~4 
uW3 
F380 
tb57 
U956 
U9U3 
1'380 

OOul 
UOOO 
0000 
UI('9 
02"11 

U<':i:! 

UbI.. 
I utI.. 
WI/O 

!ll..i:! 

111..0 

0100 

107~ 

lll..b 

u202 

lU5U 

UbI-
10EC 
1054 

ll(i:! 
DbO 
10E.( 

IICtl 

13(1 
10E.l 

llCB 

ll<.:i:! 

A 
X 

IV =O,=$k4 

blUT >$+,+$A~ 
LNJ $b/,<tkk01< 

* LUk :Io1<4,«UNI4 
LN~ :Iob4,<(.b:'I..H 
Iu uUMMY,=:Io1<4 

b 
LNJ 
o 

JMf.'I;;Xl b 

* IUI3 LUk 
LN~ 
Iu 

bH)T 
LNJ 

1012 I..Mk 

* * 
tiNt 

I<(,N I I I..~u. 

* 

L>t 
!>UL 
b 

I<('NT" IN<': 
k(,N13 b<..F 

Hll 

* 

>1Uf3 
:Iobl,<tKkUK 
>IUI j 
>!>I..-.pl!> 

$K4,<lUNI" 
:Iob4,<lb:'(.H 
=3>I<,,=$K4 

> IU 12 
:Obl,<tKKlJl< 
:jiko,=$K, 
>Kbc. 

<\,I~Lb 
>I<bl~ I" 
:IoK6,l 
>l<bNl3 

;3>ko 
>NXKb 
=$K,; 

* It!>T rOk bklA~ 
* ('ALL LV3>oKK 

ll~L <LV:obKf 
bNt <kUlb(, 
b <NXlH 

* 
LNJ 
o 

:a.bl,<t;KKUk 
>kbIH! 

* Tt!>1 (.(.i:!':' uON'1 OVl:.k~KIJ~ I:.A('H 
* :'l..lbT!> LN~ 

LUV 
Luk 
lL 

r.L WI;; LNJ 
b 
LU" 

NXTllb LVK 
LNJ 
lULU 

* 

blUT 
LNJ 
AuV 
1U 

blV'1 
LNJ 
IN(. 
AUU 
blr.C 
lULU 

blUr 
LNJ 
INI.. 
b 

>$+2+$Ar 
$b7,<t:.KkOk 
:l>K4,=6 
=$K "=$K4 

>$+<!+:I>A~ 
$I:l/,<t:KkUK 
=$k~ 
:l>K1t::;X'10U' 
$K I, >N)(,I <':lb 
*IM"A,=$k4,=$~2 

>$+<!+$I\I' 
:lob -" <tKKOk 
;$K,; 
>NL If't:. 

* kE.AU KAN(,t:, Stl U~ 

* k<':<':b!> 

NL! 

KNXk 

LuV 
LUK 
lL 
LNJ 
JI~)J 
LlJl/ 
Luk 
LNJ 
10 

blUl 
LI'IJ 
LVt< 
LI'IJ 
1U 

blOT 
LN~ 
LUk 
lMk 
bE 
LI'IJ 

>$+,,+$Af 
$b(,<tKkUK 
~K4,<I..ONT2 
$tl4,<lb:'CH 
;$K,,=$K4 

IN~uT NXI SIAl TU AOVAN<.:t:. ~UINltK 

I I'lf'u I NXI ::'TAI 

IN~IKUlTl0N W~S NACKI:D 

LUAU ~k4 WITH 1/0 CONTROL ~UKD 
I/O <':ONTKOL wu~D IN $K4 
IN~ul KANbl:. 

I/O TKI\N:'~I:.I< ulU NOT TA~t:. )JLA(t 
lOM~AKt: UUT~ul RANGE wITH IN~UI KANbt 
NU I tlolUAL bkA,.<':H To RGt. 

I:l ::; NOI \,IUI<.:K MUDt 

:'£1 rUK NE.XT KAN(,t 
I~ lAKRY ~AL:'~ THtN bRANI..H IU NAKG 
ADU UNf 10 (HMNNtL 

bKAN<':H lU I'lXUl 

KANbl:. tKKUk 
CON1IN~1;; TI;;!>ljN(' 

01ht:K 

bl:.NtKAL INITI~Llll;; 
INl1lAL DATA 
DAIA FUR CONlkOL ~LAG 

NO ~iUkt L I NI;;:, 
I..OUN!:' 4 I..Ctl· ... 
IOLU I-UN<.:TIUN CUDt 
~URM 170 I..ONIKOL WORD 

IULV wA:' NAlKt.D 
~URM I..~b ('ONIKOL WORD 
UUI)JUI lUNTKO~ ~LAG 

tlUM~ ~Uk NtXl KANbt 
~OKM NtXI LOr.TRUL WOkO 
bKAN<':H Mt:AN:' lHl:' CHAN NUT liUNt 
(,1 VI;. A ~lH luLU 

IT :'HOULD bt ",AK·tD 
,TH IULD WI\::'N'T NAK'ED 
bUM~ lHANNEL c.INE. 

iNlllAL UATA 
UATA I-UK':'TAluS 

~INU LINt:. NUMuEk 
ALL 001'11:., tXir Tt5T 
lOUNll:.K ~UK 4 C(b'S 

rUKM IU lUNTKUL WORD 
IN~ul NtX1 ::'1~TU:' 

iN~Ul NX! STAIU!> WAS NAK'I;.U 

~U~N IU lONTkuL WURD 
IN~U1 ~AN"I:. 

bt:.l :'HUULD-bl:. DAIA TO R6 

* UO AN IN~Ul 
LUK 
LNJ 

>$+~+$AI
:o1:l7.<t:.KKOk 
$Kb.:;$K~ 

$k~"=$K6 
>$+<!+$AF 
$tl/,<t:.kkOk 
:;'TA I U:;'. If- II' 
:ok4,<I..UN!6 
$tl4, < <.:,,:'U1 
=$K~.=$K4 

KANbt KtAU IN I:' WRONG 
ADVAN<':E!> 1HE ~Nf'Ul )JulNlt.R A I-A1LUKt 

INf'UI ~rArU:' (.FUN<':TION 
~OkM 110 lONTKOL WORD 

WILL Kt:!>ULI. 

* 

Iu 

eh~T 
LUK 
l/>'IK 
bE. 
LNJ 

>$+,,+:I>AI
$B7,<I:K~Ok 
$K6,:;$KI 
:jik,,=:I>Kb 
>$+~+$AI
:l>l:l7,<E.kKOk 

IN~UT ~TATUS 

• 
INPUT ~TATUS wAS NAK'ED 
bET SHUULD tit DAIA TO Rb 

STAfU!> ktAD IN IN<':ORREllLY 



TlTLE ML(.:>I. 'f<L:V H MLCP 11:.!>1 (!>Af) 10 

0007H) 
00U711 
OOU71, 
UOU713 
UU0714 
000Il~ 
OUOl1o 
00U71"1 
000 flll 

UUO'(19 
OU(HZ0 
00072 1 
000 "{2", 
U00123 
000724 
00072~ 
UO(J"12b 
0007Z7 
OOO"{2b 
OUO"12'1 
000730 
OU0731 
OOU13, 
00073':; 
OUU734 
UU073::> 
UUU730 
.OUUI37 
OU07.3<1 
OU0139 
OUU74u 
00U741 
OUU(4i. 
UOUI43 
0(;0744 
000(4':> 
OUO-(41) 
(;OUI47 
UOO "140 
OU074'1 
UOU15U 
U00151 
OU075~ 
0(;0753 
UOu·15 .. 
OUU755 
OUU7':>0 
U00757 
00U75b 
OQu7!:>'1 
00u16u 
UUU/61 
UUU"lo, 
OOOlo;l 
UOU/64 
UUU70:. 
000760 
Ouu"l67 
OOG/ob 
UU(U6'1 
UU077u 
UUU171 
OU077, 
QUU IB 
UOUU4 
0007"1';> 
UUU176 
UUU771 
UUU77b 
uuun9 

UUO(8u 
UUU/81 
UOU78, 
OU0783 
OU0784 
Ou078':> 
OUUl80 
UOO-'87 
0007!l1:S 
UUU78'J 
UUU79U 
UOO? ... 
UUU79" 
OUO"19;l 
00079 .. 

UOU'19~ 
00U79b 
UUU79f 
UOU79b 
OU079'> 
UUUbUU 
OOOuOI 
OUUbO, 

UOUb03 
UOUoO .. 
UUOi>05 
00Ub06 
000b07 
UUUbOb 
UUOb09 
OOUt;! U 

030t. 
U30F 
U311 

Ojl" 
U314 
U310 
U311 
(dlb 

u31'J 

031u 
U31(. 

031t. 
032U 
032.: 
(;3d 

Uj.25 
(;327 
032b 
032~ 
03':u 
une: 
Ont:. 
032F 
(;331 
033" 
v334 
0330 
U331 
0339 
U33ti 
(;;l3v 

033F 
034u 
0341 
0;)43 
03"~ 
(;34b 
0347 
ld4b 
034A 
03 .. l 

03 .. t;. 
035U 
03,1. 

U35i 
0354 
(;350 
0':;58 
035'1 

035A 
035t 
U35t:. 
0360 
030': 
0::103 
030" 

0360 

031><l 
036A 
030t 
036V 
v36t 
0.:!T0 

037t 
U374 
037() 
0377 
037& 
0;;7'1 
li37A 
037u 
U37L 
li37L 
U37F 
03!l1 
03tl3 
v3tl5 
li3tl( 

U3ti'1 
O:;bti 
li31:S1) 
03a~ 
0391 
li393 
li39~ 

03'16 

!lAD2 
~Al0 0101 
17D1 

tbUU 13I:iF 
t380 lUL:l.. 
b055 
0054 
07113 

~31l0 llCti 

IlAl)3 
O~bl H't7 

9810 4220 
C:3bO 13E.4 
8753 
C.3bO 100U 

9bOO 1359 
1001 
105b 
9fUO 13!:>A 
b751 
blOO 135E. 
4tO!l 
tFOO 1352 
!:>t04 

~~~8 tB5~ 
b31l2 
01'00 ZIlUO 
UrOO 2801 
brOO 21102 
bfUU 2803 

lil:I53 
~h:'O 
UA70 UI:.IO 
bt-OO 1341 
3bu3 
bl:W3 
5Ub 
b~OU 0398 
1)1-00 U351 
tllOO 13;': 

t3bO 1102 
21lUO 
0000 

bllUU 134" 
t800 13!:>2 
C38U 1102 
13b4 
~!:>AA 

bbOO U3911 
t8UO 13(;': 
ObO 10l:.t 
!lU70 ObOO 
UO~4 
0703 
1-31l0 Utb 

UIlU l11U 

UIlO 10DA 
i;b70 10()0 
v9;,o 
0903 
F380 utt! 
tibUO 1347 

Hltli OOO~ 
U3tlO UOOO 
01-60 
135A 
2tlliO 
13~E 
1354 

,13bU 
b9CO ut-t:.3 
090F 
tllliO 0351 
U!lliU 1362 
t:.800 1361 
FaUo 1300 
F3bO Ilti:l 

fl:iF-O UOUI 
O~IlO (JOOO 
1l~1i0 1326 
(J91l1 0003 
C38li 1400 
dAbO 1::l20 
bAD3 

U~bli 0323 

x 

x 

* 

bUMI' KANbl:. 
~OI<M NI:.XI !>TA1U!> 
I<i;AU NI:.XI I<AN"E 

*1:.~lVI:. A !:>TH INPUI NI:.Xl !>IATu!> ANU tHl:.tK IT!> NAK'Eu 
* 

* 
* 

Ll)1< 
LNJ 
IU 

bluF 
LNJ 

3>1<4.<tUNT4 
3>b4.<(.~!>tH 
=3>1<5,;;$1<4 

?$+i.+3>Ar 

3>b' .<1:.1<1<01< 

INt =$1<':; 

INPUT NL:XT !>IATU!> NOT NAK'I:.U 

I:i NLl ~ 1 NU NI:.X ILl Nt. NUMBER *---------------------------------------------------------------------
* * * * * * ttbl<T 

NXtl:l 
* 

LVI< 
LNJ 
tL 
LNJ 

LUR 
!>OL 
!>tf< 
!>lR 

NXtl:i1 tL 

* 

tL 
LVV 
!)lK 
LliV 
!>TI< 
LNJ 
JMP 
!>Tt< 
!>TI< 
!>TI< 
!>Tt< 

LVk 
MLV 
AOO 
!>Tf< 
blVN 
Llt;t 
AUV 

tbkl3 !>TK 

* 
!>TI< 
Ll)1< 

LNJ 
vt 

tbKll l)t 
* * Ll)f< 

LUI< 
NXlb2 LNJ 

vt 
Vt 

* NXtl:i3 LOR 

* 

Ll)1< 
LI'<J 
Iu 

bl01 
LNJ 

tI..l:) I<t.AU TI:.:>T - TI:.:>T!> OUTPUT Uf Ctb Q bLUCK RlAU 

:l>l<l.<!>btK+$AI'-l 
$1<1.1 
$k1,11 
$I<l.<!>btttl 
=$1<1 
<MA!>K 
:l>1<4.=tl 
$1<4, <I<ANbE. 
$1<5.:::4 
$1<5,<I<ANbI:.W 
$b4.<rLN 
$t:!2 
$1<3.<I<Tti 
3>1<::I.<l<lb+1 
$1<3.<I<Tb+' 
:1>1<3.<1<11:)+3 

$1<~.;;:I>1<3 
$k5,;;X'20' 
$1<5.=X'1:.1U' 
$R3,<TPk 
$1<::lt>ttikT 3 
;;$I<j 
$I<~,:;"tl 
$1<3.<I<I:.Au 
~f<5. <\..tiI<Tl 
$1<4.<I<AI'i~E. 

3.ti4,<Mt\..ti 
<f<lu 
X'U' 

3>1<3.<IPI< 
$1< ... <I<AJIIIJI:. 
:l>o4.<~lttb 
<I<M1N!>1 
X'5~AA' 

:l>1<3.<I<I:.Ali 
3>1<4. <\..ONI-( 
$ti4.<\..~:>tH 
=X'1I0U'.=$1<4 

>$+':+$A..-
3>1:i.,.<I:.I<I<Uk 

bE.NI:.I<AL INITIALlli; 

bET AOUI<I:.!>:> tvN!>IANT L:>b 
*2 10 bl:.l bYTt. AllURES:> 
!>WAi' oYTI:.!> 

tLI:.AI< INUE.X fUf< OUTPUT AUUkl:.!>!) 
LOAl) LI:.I<U IN1v MA!>K 
LOAI) :1>1<4 WITH SYIE. RANbE. O~ ttl:i 

LUAl) I<AN~lW WITH WORD I<AN~i; OF \..tl:i 

t-INU L1NI:. ON 
NO LINt. UN JUMP OUT Of It!>1 
I<l-INII1ALllE. I<Tti 

1-0l<M l\..b fOR uLOlK REAU 

I<AM AUUI<t:.!>5 To I<I:.AD 

bE.1 thANNI:.L vNOl:.k TEST 
~OI<M ttt:! TO I<t;.AU bACK 

~ET I<I:.AI) CHANNEL NOMBER 
LOAI) $1<4 WITH I/o CONTI<UL WUI<I) 
PUI I/u LONTl<uL.WOI<D IN 3>1<4 
I< I:. All t:!LO('K jN fl<OM MLCC. 

: I<lAD bAtk !>TATU~ A~TI:.I< t:!L~tK I<E.AU TO MAKE !>Uf<E. IT'!> CORkI:.LT. 

* 

II 

bLUe, 

II 

* 

tML 
til:. 
LvI< 
LUk 
Li.lH 
LOI< 
LNJ 
tALL 

If'ii 
W'iE. 
LNJ 
INt 
INt 

t:l 

:l>b4,<ULAY 

$ti4.<INXr 
$1<6.=l\'1000' 
3>1<5.=$k6 
>:I>+,+$A~ 
:i>tl7.<I:.I<I<Ok 
$1<3,<TPK 

E.I<AI< 
>NOtl<l 
$1<4. < tl:ll< 1 1 
$1<~.<t.I<AI<+2 
$R6.<t:.I<Ak+l 
3>K7.<t.I<Ak 
3>b7,<l:.l<kOI< 
LV$tO 

<NXLb 

TIM!:; UI:.LAY 

INPUT Nt:.l\T 5IATU!> 
!>HOULU til:. 5TA1U~. CCB CUMPLl:.lt:. UN. 

!>TAIU!) WKONIJ AFTI:.K BLOtK I<I:.AU 
~U bALK tHArmEL UNDER 1t!>1 

It- I:.KI<UI< HALT 

!>lAI<IIN~ LOCAI!ON OF CCb IN I<AM 

tlLOtK I<tAU L:KKOk 
tONIINUE. LOOKINC, fOR BLOtK KI:.AU I:.RI<OI< 

LHltK IF fIR!>[ TIME THI<U 

PK1NT I-II<MWAI<~ KlVISION 
!>L:I t-IR!>I 11Mt. FLAG 
INtKI:.~I:.NI tHANNlL NUMBEf< 

( 



( 

Co"~) 

1 nu: Mll!>l. 'k~V r' Mlll> le!>1 (!>AF) 11 

OOObll 
OOubl.:: 
OUUal.:! 
UUUul .. 
OUUbl~ 
OUUUlb 
UUUul' 
UuUbl" 
UUUell" 
UUOb~U 
UUUuil 
UOUb"", 
UUUbZ.) 
OUUbi .. 
UUUbi:;, 
UUUb2b 
UUUIl2"f 
UOUb2u 
UOUb"" 
UUU,,3u 
UOO,,31 
UUU03" 
UOUb3.1 
UUOIl3 .. 
UUOel3!> 
UUU(l3b 
UUUb3' 
UUOb3b 
UUU03'J 
OUUb4U 
UUOo41 
OUUel .. , 
UUUb4.1 
UUOb4" 
UUUb4~ 
UOOb40 
UOOb47 
OUUb4" 
UUO,,4Y 
OUOll5U 
OUUiSSl 
UUUbS;': 
OUUb5;; 
OUOo~" 
UUUb~!> 
UUU"S" 
UOUIlS? 
uuO ... 50 
OUUo!>" 
OUOll(,U 
UUO,,(,l 
OUUb6<: 
UUUIl6~ 
UUUelb4 
UUUbb, 
UUUb6b 
00UIl67 
OUUll6b 
UUUtlbY 
00U,,7U 
UUUbH 
UUUbh 
Uuub7.j 
UOOb74 
UUOb7!> 
000iS7b 
UUU,,77 
OUUIl7b 
UOull79 
OOOtJ!W 
OOublll 
OUUtl8, 
UOUbll;; 
UOOllB4 
000u85 
UOUb8b 
UUUIl87 
UUUb8b 
OUUb89 
000b9U 
00Ub91 
OuOu9£ 
OU0093 
00U094 
000b9!> 
00Ub9b 
OUOtl97 
00Vel9b 
00Utl99 
UOU9UU 
U009Ul 
00090<: 
OUU90.1 
OUO':iU4 
00090~ 
00U90b 
00090'7 
OUU90b 
OUU909 
OOUYIu 
U0091. 
UOUY 1." 
UUO,,!:; 
UOU,,14 
000"1~ 
UUUYlb 
OOU'.IP 
000918 
000 .. 1'7 
00092U 
U00921 
ooo .. a 
OOU92j 

U;;9Y 
U3YLl 
Uj91.i 
OjY, 

O.jAl 
v.jA.:l 
03A, 
03Ab 
O.:lAil 

U3AY 
OjAo 
U3Ai.. 
O.jAO 
03A" 
U311r 
U;;ol 
Ujb" 
U304 
(dbo 
03tlel 
U 3 tIM 
U3llL 
U;;bO 

U3U~ 
Ujl>~ 
U3<.1 
UJU 

U3C> 

U3U 
03l\l 
U;,lu 
03(l 
U3CLI 
U ::llt:. 

U;,CF 
U3lH 
U;'LJ.:l 
U3U4 
U3Ub 
U3Dll 
U.:luA 
U3Ub 
(dOl 
U3ULI 

U3Dt:: 
U3U) 
UJ~2 
03U 
031:.4 
03E5 

U3tb 
U31:.<I 
UjE.A 

~;~~ 
U3fu 
O.:lFI 
U3F2 
U3f3 

U3F4 

U3Fb 
03fil 
03FA 
U3rb 
U3FC 
U3FU 

U3F~ 

040U 
U4Ul 
040£ 
U404 
040b 
U40tl 
040A 
040e 
U40t. 
U40F 
U4U 
04U 
U414 

UUVU 

Ytl7U 432U 
UiSu 13L4 
b"UU 1351:. 
L30U 106U 

U17U ,55~ 
lfUU l::!5r 
iS7S3 
L3bU 105LJ 
tl3bi 

3bUU 03AO 
oALi3 
UFfA 
b '751 
b7!>4 
d80 U3tl~ 
4lff 
t.3tlO U3t3~ 
L!l7U UllO 
DtlO U3b~ 
l!l7U flU 
t31lO U31:!e 
IlALJ3 
UH:':i 

2lUI 
uno U30U 
~~OU 1354 
blUu 1355 

Y3tlO 044~ 

bbbO 2400 
llHJO 1354 
b2~b 
Lf73 
4Ul1 
b7f'E 

bFOO 1349 
bt'UO 1347 
3bB5 
bAllU 1347 
l>~UO 1347 
9380 UFUA 
2400 
U6UO 
U2UO 
BUUO 

btOU 1347 
\1300 lU09 
,,800 
U6UU 
U"UO 
bOOO 

938v 045tl 
lIno 0300 
(.fUO 1354 

b~UO 1347 
9380 uFDA 
,4UO 
06UO 
UllOU 
1l00U 

9380 044r 

beOU 1347 
93tlO lU09 
,800 
06UU 
080U 
0000 

Y38U U458 

l853 
4r20 
lfUO U430 
LrOO 0447 
lA70 Ue40 
c.rUO U420 
lfOO 042A 
l270 1000 
8254 
lrOO 041"
lfUO U429 
4041 
lI'UO 1354 

k~AU UI. U k~~U lHANNel ~TUktD HERt *---------------------------------------------------------------------
* * * * * * * M::~ll 

MLMTA 

I.Uk 
I./'oJ 
II 
L/'oJ 

lUk 
!>Tk 
ll. 
IN.J 
JI'ifJ 

b~VN 
ii'll 
b 

MI:.MTtl II 

* * 

Ll 
lNJ 
llJV 
lNJ 
I.Uk 
lNJ 
lUK 
lNJ 
INl 
b 

r~!>~1 LuV 
LUk 
!>Tk 
II 

I.I~J 

LAb 
lUK 
Nt\.> 

filL !>lK 

* 

MT~16 

* * 

* * 

* 

* * 
* 

* * 

!>ll. 
blNl 

!>Tk 
!>Tk 
bUUD 
11K 
!>WK 
LI~J 
Ul 
ue 
OC 
OL 

!>wk 
LNJ 
Lil 
Ol 
Lil. 
DC 

LNJ 
I.Uk 
!>n.! 

!>wk 
U;J 
Ui.. 
Ul 
ue 
Ul 

lNJ 

:'Wk 
LNJ 
UC 
OC 
Ul 
ue 

lNJ 

MLce M~MUkY TL~1 

$kl.=A'l ' 
:Iob4.<I'L.tl 
<MA!>'" 
:Iob4.<"tNIIL 

$k4.=)(15~5~' 
;a.k4.<MA!>IU 
;$I<j 
~gi·<rlN 

$k3.<MI:.Mltl 
:$kj 
>M~I',1A 
=$kl 
=$1< .. 
$bb.<lt!>~1 
:l>k4.=-1 
$tlb.<l~!>~1 
:o1<4.=)\'11U' 
:Ob6.<lt!>M 
:lik4.=L'~I:.I:.I-' 
$tl6.<I~:'M 
=$k.? 
>M~I~ T A 

:okl.:l 
$1<6.=)\';100' 
$Kb.<KAN"tW 
<kM1AIJ 

:l>tll.<!>~T 

lib3.<!>Uti 
$k6.<kAN"I:.W 
=$1<6 
:ok4.+litl3 
:101<4.1 
:l>1<6.H III 

$k3.<ltMI>I 
$k3.<ll-'k 
:101<3, >~I T~lb 
<TI-'l'< 
$1<3.<TI>K 
itH.<!>UATA 
<!>Uu 
X'bUO' 
1i',UU' 
L'8UUO' 

$K::I.<1I-'K 
:Ioblt<kUATA 
<kiD 
X'6UU' 
X'ZUU' 
L'oOOO' 

:Hll,<lkWb 
$k4.=7611 
:ok4.<KAN"tw 

!i>R::I.<ll-'k 
:l>t;H.<!>UATA 
<!>Utl 
l!:i::lb 
2U41:i 
"'!lUUU' 

:l>tH. <!>e T 

:l>k3.<11-'1< 
:Iotll.<KUATA 
<I<TD 
1;36 
i!04il 
L'8UUO' 

:Iotll.<lkWb 

INI1IAI.IL~ MA~K "UR eOMI'AI<I:'UN 
ul:.Nll<AI. lNIIIAL.lLt ' 

INI1IAI.ILt MA~SI I-OR RE1UI<N tllUlK 

t-INLi LINt UN 

IL:'1 UN A llN~, NUT (HANNtL I:!A!>I!> 

t-1I'lu NtXI llNl.. 
lltAk INU~)\ ~UK UUTPUT AUOkt!>!> 

Il.!>t MtMUkY wlTH ALL. bl1:' NUl !>tl 

IL!>I Mt.MUkY WITH ALL. biT:' !>tl 
11:.!>1 Mt.MUKY bY rLOATIN~ A 
UNt IHKOU\'>H A FI~LD Of Lt:.kU:' 
1E!>1 Mt.MUkY bY I-LUATINb A 
Ll:.kO THRUU\.>H II t-ItL.D of UNI:.'!> 
TR~ ~~~TN~~~tlHANNEL 

INIIIAI.ILe !i>K, 
1.0AU NUMbtk Ur WUkDS INTU KANGtW 

INIIIA~IL~ KAM AOURESS 

rIll kt.AU Ak~A wllH SET fJA11tKN 

LOAO ;a.b3 WITH ADOkESS OF !>Ub 
INllIA~IL~ lUuP lUUNT~R 

!>TUK~ fJAlleKN INfU SOb 
kUTATt TU fOKM fULL. PATTtkN 

bl.OlK WHITI:. IJATA PATTERN TO I<AM 

HAM ADUKt!i~ 
tVEH bYTt. AUUKE!i5, 250 M!> UtlAY 

bel kellO 5UblH. 
KEAU UATA I'AI IEI<N FROM kAM 

kAM ALiIJKt.:.!> 
EVeN tlYlt. 25u M!> DELAY 

~UMI'AKt KeAO AND WRITE bI.O~~!> 
NUMbtk Of BYltS 1U eca AktA 

~eT WklTt !>Ub~Ht 
wKITE OArA PAITEkN 

I<AM AUUkt55 
eVtN tiYYle.2~u M!> DELAY 

~1L.l KtAU AkEk ~ITH SET fJA11tHN 

~e1 ktAO SUBlN. 
KEAU UATA PAlft.:kN FROM KAM 

KAM AUUl<t!i!i 
~V~N tlYTt.. 2~v M5 DELAY 

lOMPAkt ~eAU ANO WRITE bLOlK!> 
* * * * * * * 

~INV kAM L.ulAllUN AND NU~b~K Of I:!YTI:.!> fUK 
blOCK klAU ANU wHITE 

lUI< 
ML.V 
!>Tk 
!>TK 
AUO 
!>TK 
!>lK 
!iUt) 
Ntb 
!>TI< 
!>Tk 
!>Uk 
!>Tk 

:l>K4.=30kJ 
$k4,;I\'20' 
3ok4.<W; 
$k4.<1.16 
$k4.=I\'t40' 
$K4,<I.I£ 
$k4.<(.l4 
3oR4.;X'lOOO' 
;$k4 
$K4,<1.I1 
$1<4.<1.13 
$K4.1 
$1<4.<I<ANbeW 

lOl'Y !>UtlLH. 

UI!>IANI.E ~NOM EuO TO CHANNEL ell-' AktA 
rUk bLUlK NeAl,) ANU WRITt 

AOOkE!>:' AtlUVt ell:!!i IN U!>t 
I-Ok BL~l~ REAl,) ANO WRITt 

!>TOI<E NUMbER uF bYTES FOI< bL.U~K 
k~AU ANO WklT~ tltLOW eUkKtNI CHANNtl 
~INO ANU !>TUkt. NUMBER Of WUkU!i ' 
t-UK BLU~K ~OM"'Ake 
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000924 
0009l, 
OU0'120 
000927 
00092tl 
000929 
01)0930 
000931 
OU093" 
000'13~ 
000'134 
00093, 
000'130 
000937 
OOlJ93tl 
000939 
000940 
000941 
00lJ'14" 
000943 
000'14 .. 
00094t> 
000940 
000947 
00094ij 
000949 
000950 
00U95J. 
00095.:: 
000953 
000954 
000'1'~ 
0(1),,50 
OU0957 
0009!>b 
OUI)'159 
000'100 
OOU"oL 
UVO"o': 
000903 
00090 .. 
OOlJ90~ 
000960 
000':167 
00lJ90b 
U00909 
OU097lJ 
000<;71 
OV097.: 
00097~ 
OU0914 
OlJ0975 
OOO'11/:> 
000977 
00097b 
OOO'H'1 
UUU9blJ 
OOO"tlJ. 
UOo':/tl2 
OU09b", 

OU098 .. 
000985 
000980 
000987 
0009t1u 
00U9B9 

00099U 
OOU'191 
OO()"9<: 
000"'13 
OUO"9" 
OlJlJ99, 
000\190 
VOU'1'17 

lJUU99b 
000999 
U0100V 
OU100l 
OUlvO.: 
00100:; 
00100 .. 
01,,1005 
00100" 
001007 
OGWOb 
00100\1 
0lJlu10 
OlJllJ 11 
00101.: 
OOlVl:l 
OV10l .. 
OOlV15 
U01010 
001017 

OUlUlil 

V410 
0 .. 1t1 
u41A 

8~1~ 
0 .. 11' 
U .. 20 
0421 

0 .. 2.1 

04, .. 
0420 
04~b 
0429 
042A 
V",I$ 

04':~ 

V42£ 
04:10 
043<! 

043::l 
V435 
0430 

0 .. 311 
U43A 
04.K 
(431) 
o .. :;t 
V431-

0 .. 40 

V44<: 
0 .. 4 .. 
0 .... 0 
(;441 
044(l 
0 .. 4'1 

V4 .. A 

044<': 
0441;, 

U .. 4F 
lJ .. 51 
04!:>3 
045 .. 
0 ... ;5 
0 .. 50 
U451 

0 .. t>1l 
045A 
V4,<.: 
0450 
0451:. 
04;t-
0400 
0"01 
V40i 
0"04 
0405 
(;467 
04t>9 
U40u 
0401) 

0401-
V471 
0 .. '73 

V474 
U .. 70 
047b 
U .. 7'1 

041tj 
O ... '1V 
0471;, 
0 .. 7F 
O .. UO 

0 .. Il " U4il4 
0"110 

btOO 1347 
9800 04lf 
1A80 0433 

'1:180 OFI)A 
2400 
0000 
0000 
tlOOO 

93tlO 0 .. 4F 

btOO 1347 
93tlO 1009 
2800 
UOOO 
0000 
11000 

93110 04511 

0870 Ot40 
U900 0420 
U91A 

~800 (431) 
4041 
~FUO 13;4 

btOO 1347 
93bO OFuA 
,400 
UOOO 
01:00 
ilUOO 

93110 U44F 

I;tOO 
9380 
;<80V 
VOOO 
OLOO 
8000 

1347 
1009 

9380 0458 

b800 1349 
b38b 

HKO 00U3 
l.l31l0 0000 
Or80 
lllOO 
133A 
13!> .. 
b31)1 

I-tKO 000:; 
U3bO 0000 
01-80 
2400 
2800 
135t 
1354 
1300 
0910 OI:.FO 
O'1OF 
~800 1:;,5 
Ub(jO 1362 
1:.800 1361 
fllOO 1360 
1-3&0 l1ll; 

I-bl-"O 0001 
0380 0000 
11381 

9870 4420 
U80 131:4 
87,3 
080 106U 

080 1050 
838i 
8751 
5(20 
DfOO 1352 

fbFO 0001 
0380 0000 
l800 13Bl 

x 

x 

x 

* 

* 
1.11 
1..12 

* * * 
* 

* * 
* 

* 

~WI< 
LI)I< 
bLLl 

LNJ 
lK 

~t 
OC 

LNJ 

LUH 
I.MR 
bt 

$H3,< I 1'1< 
$H1,<Q1 
$HI,<MTMIO 

$B1,<~OATA 
<~I)b 
o o 
,'8000' 

$B1,<~H 

$H3,<lPH 
$Bl.<HI)ATA 
<RTI;) 
o o 
i.'SOOO' 

$bl.<lHWB 

$H~.=X'E40' 
$H5,<1..I2 
>1t.~M1 

bET WH1T~ ~UB~H. 
.. tT HANbt 
SKIP N~XI TEST FOH LAST LINE 

WI'<HE LlAIA TO RAM 

HANbt = lOP - C~B TOP 
HAM AI)LlH~S~. lCB TOp· 
I:.VI:N bYT~. 2;0 M~ DELAY 

f' ILL I'<tAU BACt. Al<~A WITH 5~ ~ PAl r El<N 

bt T RtAO Sutl< .. t1. 
HEAl) OATA PATIEHN FROM HAM 

HANGE = lOP - CI.B TOP 
HAM AI)UR~S~, ~Cb TOp 
tVtN bYTt, 2;V M~ DELAY 

<..OM .... AHt. HtAI) Ai'll> WRIT!: bLOCt.~ 

~tt IF YOU HAvE TO TEST 
BtLDW ~UKHtNT CCB 

* TI:ST MI;.MORY FHUM 1:.00 IU lCb IN uSt 
* MHIlO LOR 

* 
~UI'< 
~rl< 

~wK 
LNJ 
Ul 

(,I~ Ul 

* * 
* 

UC 
LJ~ 

LNJ 

~wk 
LNJ 
Ul 

(.10 UI. 

* * 
* 

V(. 
I)C 

LNJ 

11:~Ml LUR 

* * 
JI~"" 

!)I:.. T ~ALL 

flNI) I'<ANbt IN WOHUS FOR 
BLO~K ~OMPAHt 

$b1.<~l:r fiLL Rt.ALI bA<"~ AHtA WITH ~tl PAlltHN 

$H3.<TPH Gtl HtAI) ~ObCrl. 
$b1.<KUATA KtAU UATA PAlltHN FROM RAM 
<Klo 
o 
x'tVO' HAM AI)LJH~5S 
l'SVOU' tVtN bYTt., 2;v M5 DELAY 

$b1,<I.RWb <..OMPARt. KtAO ANU WRITE bLOC"'~ 

$R3,<TtMPl btT T~~Tt.U (HANNtL 
$bo RtlUKN fKOM ~UBHOUTINE 

..iMP :lib 1 
* * * * LRwb 

CUMPAkt ~tNU bLUCK WITH RtTURN ~LOCK 

I.ALL LV$~.~U~.Klb._A~K,NAN~tW,tRAR 

lML 
bt; 
LUH 
LOR 
LOR 
LUH 
LNJ 
I.ALL 

tHAt< 
>MI;)M 
$K4.<kAMAI.i 
$k~.<t.RAk+' 
$ko,<tkAR+1 
:bkl,<tRAR 
$b7.<t.kIWH 
lV$~U 

MbM JMP $I;)l 
*---------------------------------------------------------------------* * * * * * * MNKT 

* 

UNAVAILAbLI: kt50URCI: TtST 

LUI< 
LNJ 
I.L 
LNJ 

LNJ 
..iMP 
~L 
LOV 
~TR 
(ALL 

LUK $k4,«UNTl 

KtPDI<T Tt.~l 
1Nll1ALI£t; CHANNtL 
IN1TIAL1£1: 

fiNO LINt. ON 
NO LIN~ UN JUMP UUT OF It.~T 
I.LtAk lNLltx ~oR UUTPUT ALJl)kt.~S 
LOAU t<AN~E wliH NUMBER 01- bYlt~ 

PUT MtMUKY HlyH INTO $67 

fOKM l/U CuNTKOL WORD 

I 
(~ 
Ii 

o 
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001U19 
OvlOlO 

OUlU21 
OU102" 
001u23 
Oulu24 
OOlUZ~ 

001020 
001u27 
00lU2b 
001uZ9 
001u30 
001031 
001u32 
001033 
00103'+ 
00103:> 
001036 
001037 

001u3<1 
001039 
001040 
ggt~~1 
0010'>3 
0010'4 .. 
00104~ 
001U40 
001U47 
00104" 
0010'+9 
001050 
001051 
00105" 
001U53 
00105,+ 
00105!> 
001U5b 
001057 
00105b 
001059 
OOlObU 
00 !O61 
00 lU6, 
001063 
001U64 
00106~ 
001()6b 
001067 
00106" 
001u6'1 
001070 
OOlU'Il 
001u7" 
001013 
001u7 .. 
00107~ 
001011> 
001u71 
0ulu71l 
001u79 
OOluliU 
001uIH 
00lU8, 
001083 
Oul084 
001UIi!l 
0010llb 
001087 
OOloal> 
001089 
OU109U 
001091 
00109" 
00109:1 
00109,+ 
001u9~ 
001096 
001097 
001091> 
001099 
OO!lOu 
U01101 
00110, 
OU110:; 
00110 .. 
00110~ 
001100 
001107 
001100 
00110'7 
001110 
001111 
00111~ 
00111j 
001114 
00111; 
00111b 
001117 
001111> 
00111'01 
00112u 
001121 
00112" 
00U23 
00112 .. 
00112, 
001120 
001127 

O'+dd 
O'+IlA 
O'+lib 
0'+8e 
04dO 
V'+dt. 
0490 
0'+9, 
0,+9,+ 
0490 
0497 
0'+98 

049A 
049l 
049V 

()491:. 

U4AO 

04At: 
04A3 
u,+A4 
O'+A~ 
04A7 

O,+Atl 
O .. AA 
04Al 

O'+At. 
O,+AF 
O .. tH 
04b2 
04b4 
U4bo 

04Ul 
0'+69 

04bA 
04bU 
U4bl 
(;,+UI:. 
l"'bF 
U4ClI 
04" 
0,+0 
(; .. l~ 

0417 
04C9 
1I4lA 
U'+el 
04CU 
04lF 
0,+01 

(41)" 
(41),+ 
04Db 
041)b 
(41)" 
04DI.. 

04Lll.l 
0,+1)1:;. 
O,+Dt= 
041::0 
0411 
04l, 
04E.3 
04104 
0'+1:.5 
U4Eo 
0 .. 1::' 
(;41:.1> 
04t':l 
(j'+tll 
lI'+lob 
041::1.. 
041;.U 
04f;1o 

04Lf 
O,+Ft 
04f3 
04F~ 
04F 1 
04F9 
(;4Fu 

04Fl 

L::lliO 
d187 
0054 
00~5 
0703 
~31l0 
LeOO 
l380 
8070 
00!>4 
"'70~ 
F380 

U80 
OF82 
0400 

U80 

080 

1121)5 
0004 
0503 
f::lliO 
6382 

l1lt! 
13tH:' 
10tl 
0037 

llCb 

10rO 

117U 

lOI)A 

11lt! 

9870 '+520 
080 1314 
l380 10(1) 

11753 
l3liO 1051) 
83b2 
bFOO li~4b 
;,bOO 04b7 
b81)3 

ObO O"bA 
O~bb 

!>llO 
b7;1 
A870 0100 
Ul52 
l451 
(I'lO 2400 
bAUI 
AA70 0100 
57b0 041:$1;. 

uno 0100 
81!>1 
A810 041)1) 
bADI 
~800 041)2 
l~20 2400 
OFF9 

':Ib70 dOOS 
9FOO 2405 
9870 4025 
9FOO 242, 
bIOO 2440 
li38 .. 

0001l 
00119 
002b 
U029 
0001.. 
OOOli 
002l 
0020 
002(j 
0021 
0000 
0001 
0014 
0015 
0036 
0037 
FFFf 
0000 

tHOU 2440 
uno 0710 
c..FOD ,410 
l870 1011 
lFOO 2411 
b380 OF7D 
,400 

b080 2440 

* 

* 
* 
'" 

t>10T 
LNJ 
LOt< 
LNJ 
1U 

t>lOT 
LNJ 

LNJ 
b 
ve 

LNJ 

LNJ 

Lo 

btn 
LNJ 

I 56'+K J~W 

* 

>$+,+$AF 
:Iot!7,<I:.I<I<UI< 
$1<4,<lOND 
!l.b4,<LG!>lH 
=:>:>,=:1>1<4 

>$+,+$AI
$b7,<I:.KtWK 

$!34,<lHll 
>$+, 
,'0400' 

:IIt>4,<I)LAY 

:I>b'+,<lNXT 

=$1<:>,="'0004' 

>1564K 
$b', <t.t{fWR 
$1:$00 

1/0 WA~ NAK'I;.II 
rORM IIU lONIKOL WORD 

I)U lHANNt.L lU~TKUL 

I:$LOLK WKllt 

llMI;. lit-LAY 

IN~UT N~XT 51ATU5 

!>~l IF !>IATu!> 611 SET 

NON I:.X151ANT KE5UURCE Bll NUl !>I:.l" 
JUM~ UUT Of T~ST 

*---------------------------------------------------------------------* '" '" *: 

* * * 

lHll~ UUI~UI I:$YI~ INTO LlT ANI) 
lht.LK IN~UI bYIl CDMMANV 

LlTOb LUR $l<l,=A'f; , 
3>1:$'+.<~LI:l 
$b4,<()I:.NIIZ 

'" 
L<'16 

'" '" !>ll 
* 

LNJ 
LI'J 

I..L =$1<3 
LNJ $b,+,<rLN 
JMP $1:$00 
!>TI< $1<3.<TSTCHN 
bl:.VN )1<3.<NXLlTA 
1I1:.l =$K:I 

U~ TAuLI:. TO bl !>t.N1 

NXLL1A LNJ :II1:$'+.<LlTbl<b 
b >LlIL 

'" 

I< EYOI< 1 TI:.51 
bIV~ bI:.Nt.I<AL iNIT1ALIZE 

rlNI) LiNt. ON 
NO LINt. UN 
!>TOKE :'UbCH. 
!>1:.1 10 RI:.AU SuBCH. 

IN OUl~UI I:$YTI:. TO LeT 

~lLL LLT AR~A W1TH A pATllkN 

'" I)ATA I!> AS(lNl)lNb !>TART1~b WITH ONI:. 

'" LClbRti 

NXLlT 

'" NOW 

NXLlTl 

'" 

LUV 
lL 
LUR 
LDR 
UR 
!>ll< 
I I'll 
AUI) 
uHK 

I)UMMY 
LI)R 
lL 
LI)I'< 
Ii'll 
bLl 
STI< 
b 

~i ~~l~~;!>A6~l'<l~~LE 
R2 lRALK!> I)A1A 

~ORM I)ATA ANU AI)OI<I:.SS 

rURM Nt.XI lIA1A WORD 
00 NI:.XI VALUI;. 

bl;.T ~URI:$II)I)I:.N CHARACTER 

bRANCH l~ I:.NI) Or LIST 

'" !>ll UATA buFF1;.1< i>UINTI:.R!> TO NON Zt.RO 

'" bRb1 

* 

3>Rlo:;Z'li005' 
3>Kl,<!>I)I:)+:> 
$1'1,="40,5' 
:IIIU ,<!>l)b+X'Z5' 
<!>I)U+b,+ 
)1:$4 loll OUI 

* TAbLIo Uf lUNTKUL LUlAI1UNS 
* NONO 

'" * Lll" 

* 

1)1.. 
I)l 
Vl 
Vi.. 
l,;l 
Ul 
I)i.. 
Ui.. 
Ul 
lIC 
I)i.. 
I)l 
I)l 
Ui.. 
UL 
1)( 
UI.. 
kl;.!>V 

'" NUW KI;.AV IN 
'" LAb 

X'Ii' 
X'9' 
X'21>' 
X'2'7' 
X'l' 
)(0 I)' 
X'ZL' 
X'ZV' 
X'20' 
X'21' 
X'O' 
X'I' 
X'l'" 
X'I:>' 
X'::So' 
11'31' 
-X'l' 
1,0 

lHANNt;L LUMMAI~D I<I:.C 
lHA~NI;.L ~UNTl<vL KI:.C 
lHAN lUMMANU, TkAN 
lHAN lUNfRUL. TRAN 
1I<U~T ~EVI;.L, KEC 

lKUi>T ~tVI:.L, IkAN 

LI< lONIRUL 

I:.N8 OF Ll!>T 
1<0 M ~uM lX~A~S10N 

MAkK tNU OF L~Sl 

:'~l:.llA~ VAIA ~Ol< !>TATUS 

!>ENU LLT BYTt~ OUT ON~ Al A IIMI:. 

I)AIA U!>IN~ 1N~UT BYTI:. IN51KULTIUN ANI) COMPAI<I:. 

:IIB3,<!>l)b+b'+ 



lln.t:: ML("~l, 'kt::11 ~, ML(P Tt::~T (~Af) 

OOll2" 
OO1l29 
OoH3U 
001131 
00113, 
OU113;; 
001134 
UOl135 
001136 
001137 
001136 
00113" 
Old'40 
001141 
00114, 
001143 
001144 
001145 
00046 
00114·/ 
00114" 
00114" 
001l5u 
001151 
00115-' 
UU1l53 
UUL!5" 
001155 
001150 
00115 "( 
00115b 
00115'1 
00 li 00 
001161 
OOlioi 
00116;' 
00116" 
00116:' 
001166 
OOlLl> 7 
001161l 
001J.09 
00117u 
00117 1 
001172. 
00 .. 7:1 
001174 
001 J.7:. 
001170 
00111'7 
001nb 
OOl! 7" 
001i8v 
001181 
00118,( 
00118j 
Oul184 
001!!l:' 
OOlitlb 
001187 
001£6!; 
UOl18~ 
00119U 
001191 
00119, 
OOllB 
00119" 
00U9:' 
00119b 
001197 
00119b 
00 119~ 
00l20u 
001;::0. 
001.:0;:: 
001,,0:-3 
001,0" 
001<:0:' 
001200 
001207 
001,,06 
U0120~ 
OUldU 
UOldl 
001do:: 

U4h:. 

04FF 
0500 
0501 
U;o, 
U504 
U500 
U50tl 
U50;, 
U50( 
(501) 
05Ut. 
0510 

051<: 
US1;; 
US15 
05lo 
0:'11 
U:'ltl 

051':1 
U51A 
051( 
O:'W 

U51t:: 
U!l.:o 
U521 
U52£ 

US<:4 
0520 
0527 
0!i2tl 
052':1 

05';1-\ 
OS2tl 
U,,( 
0!i2t:: 
U530 
U53! 
u533 
0534 
0,35 
0,30 
0,37 
053'1 

O,.H 
0540 
0!>41 

0~42 

U,4" 
U!>4b 
U!>47 
U,,,tl 
0!>4A 
0!>4tl 

1i!>4C 
0541:. 

U,5U 
U,,2 
05~>3 
0555 

2U:.0 

9823 
9F56 
1008 
1900 0510 
947u U037 
080 UI)O 
U8U 1121 
t::570 fFUO 
t955 
0903 
f380 llUl 
,n80 u4fF 

2{'(0 
cBbu 2440 
L823 
4046 
{'F23 
27FO 

5{'ZO 
(360 1121-
24UO 
2500 

(,800 0!i4b 
4b&4 
41-20 
LI-UO 0528 

93bU 1009 
2800 
0040 
0000 
OOUU 

o 7~1 
4('lO 

91;l60 ,,500 

1)810 2tlOO 
1:.85U 
1:.970 0101 
0906 
f8~1 
li950 
0903 
1'380 !lCb 
41110 0521:. 

3BbO 0544 
ObU 0636 

tl7~0 
U956 
0903 

1-3tlO 1l(.1;l 

B800 054B 
8AD3 
3DI0 
0981 fFoo 
8382 
0000 

9870 5349 
080 13t::4 

080 10(1) 

tl753 
(3llO 105l> 
8382 

* kBYlt::~ Lvk 
~TH 
!:>OL 
tll:.l 
Uk 
LfIi.J 
LN.J 
ANI) 
LMk 
Bt:: 
LN.J 

KBYlU BIN(' 
* LI)II 

LAB 
L{.I{. LOk 

* 

* 

* 

!:>Ok 
~Tk 
BjNC 

LOY 
Lt..J 
1)( 
I)L 

LOk 
bUI)D 
MLII 
~Tk 

L(.Tt:: LI'IJ 
I)L 
LJI. 

L{'TA I)C 

* * * 

1)(. 

$kl,$b3.$k2 
$klo=SH6 
$kl,8 
$klo<HBYTl:.l 
$kl,=X'.H' 
$B4,<OUILLI 
$1$4, < I NBYTI:. 
$ko,=l'rl-OO' 
$kb,=:I>K5 
>kBYIU 
$t:I1 ,<I:.HkUK 
$k2,<kBY1t::~ 

$k2,=-64 
$B~,<!:>l)tl+64 
$K4,:I>t:l3.$H2 
$k4,8 
Sk4,$b3.Sk2 
$K2,>L{'T{' 

$k!>,=32 
$B4,<IJKKjN 
<Sl)tl 
<Sl)o+X' 100' 

SR4,<151('I1N 
$k4,>L(It:: 
$k4,::X'2lJO 
Sk4,<LLlA 

SIH ,<kI)AlA 
<kit.> 
1>4 
o o 

* LOMfJAkt:: liAIA 
* 

* 
* LlIX 

(L 
LI)II 

LAb 

Ll)k 
Lvk 
lMR 
BI;:. 
LDR 
lMk 
Ilt 
LN.J 

l.Llw BU.C 
* *H.Lhl:.(K 10 
* * 

* * 

* 
* 

bOl)O 
Li'l.J 

lL 
(Mk 
bt:: 

LN.J 

NOlk5 Ll)k 
INC 
('MII 
bNt:: 
..IMP 

1STLI1N 0' 
* 
* * 

=$kl 
$K4,=-3<i 

$Bl,<!:>l)b+X'10()' 

Sk5,<KTb.$kl 
$kb,$Bl.+$kl 
:Iokb,:XO0101 ' 
>Lllw 
$k7,=:I>Hl 
!Iok5,::01<0 
>$+,+$AF 
iB 1, <l:.l<kOk 
$k4,<LCIX 

~t::E l~ LlT STAT~S 
(I)UNI:. I-;ik 

$K3,<NOt::k5 
$b4,<ILLIST 

:$K6 
$R,,=$ko 
>$+2+:I>AI-

$1::17 ,<l:.kkOk 

$k3,<I!:>llI1N 
=$k3 
$k3,=16 
LUll 
$B2 
o 

* !:>Ot-l-INITIALlLt:: 11;.5T 
* !:>lfl:.!:>l Ll)k 

* !:>111 
* 

* 

LN.J 

LN.J 

('L 
LN.J 
JMP 

$Kl,:A'~l' 
$B4,<I'LB 

$B4,<ut::Nlll 

=$k.:l 
$b4,<I-l.N 
$B2 

PACol 14 

bll ~I1UULI) bl:. Syrl:. 

ALlbN Al)l)ktS!:> 
I)ON'1 I<I;.AI) l.U( 0 
Ok IN tlYIt:: I)IKlL10R 
UUTIJUI BYTl 
INfJUT tlYIt:: TO R5 
!:>TK11' 100ATA 

WkONCo VAIA INfJUT by INPUI bYIt:: 

~1111-T VAIA OIl~R !:>O IT 
LAN Bt::· IJA{.Kt::U U!:>jNG PKRIN 

!:>TKIP ANI) PA{'~ !:>t::ND BLOLK 1U LOUK 
LIKI:. LLT KI:.AI) bALK 

CALULA't LCT KAM ADDRESS 

kEAI) BACK Lll AKI:.A 

kAM AI)I)HI:.~S 
!:>TAKT ~t::AI) UN EIII:.N BYTE 

lOUt.Tt::K 

Cot1 AI)Vkl:.!:>S Ut- SHOULD bt:: Bv~l-t::k 

CoE 1 1:' I)A1 A 
bl:.l 5HUU~1) bt:: DAlA 
lHI:.LK ~OK NUL~ FLAG 
BYI'A5!:> CUMPAk150N IF CON'kUL CHAk 
I)ISI'LAY WOkO 

BkAiKH l/" CoOOI) 
I)AIA t::KKUk 
1)0 NtXI 

I!:> ('LI:.AHI:.O 
kllt::11I1:. CHANNI:.l.S ONLYI 

kt::AIJ LLT !:>lATUS 

LOAI) $Kb wIlh 'SHOULD St::' 

L(.T 5TATU~ NOT CLt::ARED 

bl:.T HjbHI:.5T SUb(.H. 

kl:.l'OKT 1l:.Sl 

I-INI) LiNI:. NUMcE~ 
NO Llt.1:.5 

OUld3 
OOld" 
001d; 
OOldo 
001d 7 
001dtl 
001<:19 
U01,20 
001,21 

* FILL wkj Tl bUfl'l:.k WITH l>ATA (8408) 

001 2, 
001 2;; 
001 2" 
001 2; 
001 20 
001 27 
001 26 
UOI 29 
001 30 
001 31 
001 3, 
001 33 
001 34 

U"I:. 
051>0 
0502 

U503 
US6!'> 
U!i60 
U567 
lJ508 

I-IKO 0003 
1)380 0000 
OF·aO 
2400 
13,1 
1340 

B~OO 1347 
3t.l80 05621 
IjAI)3 

'i380 01-I)A 
<:400 
0400 
0;j00 
8000 

* 

* 

LN.J 
1)( 
I)L 
1)(. 
li{. 

* WKITt UUT LHANNI:.L I'KOukAM 

~ll wkiTI:. (.HANNI:.L 

fHUM HI:.HI:. 
I<ANl.iE 
!:>lAkT AT Ht::X 300 
I:.III:.N dTTI:. bO~~DkY 

, 

() 

o 



c: 

( .•... 

HILt MLl!>l., 'klV r' MLLI' Il!>1 (!>Ar) I'III>L 

uuld? 
uul.dt> 
Ou1d-' 
UOld" 
UOl."3" 
Uul<:4v 
OUl" .. l 
UUl,,4<: 
UUl<:4j 
0(Jl"4 .. 
Uul,4!J 
UUli4t> 
Uul,,47 
(JUJ..':4b 
0(Jl.<.4\1 
UU1<:;U 
UU1<:51 
001,5" 
UU1,,5;) 
001<:5 .. 
(Ju1<:5~ 
001.251> 
\.IU 1.: 5' 
0(;1";,, 
UOl<:5\1 
OU1.::6u 
Oul.261 
OU1"0,, 
00l.263 
(Jul,64 
UOl,6:> 
OUJ.'::66 
Uul,67 
(J(Jl<:bo 
UUl..::6\1 
OU1,7U 
OUld1 
UU1"h 
001,::73 
Uul.c04 
UU1<:7:> 
uU1.::{0 
U01£17 
UU i cO b 
OUld" 
OU1,,8u 
uul<.81 
001,,8.2 
(JU1.2tU 
UU1,84 
0(Jl<:8!'> 
UOl.<.80 
OU1287 
OU1<:8ti 
OUldl\l 
OU1~9U 
001<:91 
001'<9" 
OUi.::93 
001.::94 
UU1.<9!> 
OUl.<91> 
001,,97 
001,,9<1 
001<:99 
00 130u 
OUi301 
00 DO, 
001:;0:1 
00004 
OOijO, 
OU130(:) 
OU1:107 
001308 
OU1:;09 
UOB1U 
001:;11 
U01312 
001313 
00D14 
001.11; 
001316 
001317 
OUl.HtI 
OuDl" 
00l.32u 
001321 
00U2" 
001323 
00132 .. 
00132~ 
001326 
001327 
OUiJ21l 
U01::)29 
00U3U 
U01Bl. 
001::13" 
001B3 
001.33 .. 
001::135 
U01::13b 
001337 
00133b 
001339 
OU134u 
U01341 
00l;i4<: 
U01343 
001344 
001::145 
OU1346 
001347 

U5tS5 
05bl 
U5119 
05bA 
U5tS\.. 

U5!ll 
U~9U 
U59, 

0593 
O,'i:> 
O:>'ib 
U59' 
U591l 

u,99 
0,90 
U59V 
0!>9f 
U5Al 
0;A3 
U!>A4 

U5A!> 
U~A6 
U!>AIl 
05A9 

U51111 
U!>Al 
U5AU 
O,AF 
U5bU 

U5l;l~ 
0,b3 
0;b4 
U5b!> 
U5b6 

05b7 
U!'>b8 

U5b9 
05bA 
051)1:1 
U5bl 

U5bD 
USbt 
0581' 

05(.0 
(;,ll 

O,l:< 
(;;(.3 
05';4 
0515 
U5e6 
0;(.7 
o,etl 
05C9 
O!>(;A 
U5CU 
05';l 

93bO UFDA 
u5b7 
00U4 
U"Ou 
OOOU 

b3b0 Uf7D 
05U<: 

b800 1347 
b3tlO Ub3t 
L3tlO 117U 
9UbO U5b9 
,,7;2 
91)0l) 
UbO OUl3 
13110 1121 
5903 
r3tlU lllb 
<:UU4 
09U 

UI:iU ODD(. 
~b70 0~U2 
u951> 
09UO 0!>8l. 
.. :;1:10 11lo 

UllUO 1347 
:;I:)Ou U593 
ts81.J3 

93110 lOU9 
:<800 
U4UO 
0300 
bOOO 

b 100 13!>~ 
987U nou 
91'00 1354 
9:;80 04!>b 
UIIO 10FU 
UF82 
U1UO 

bAU3 
UBO 101'0 
0f-b2 
010U 

b800 134( 
bAD3 
U80 105D 
tl38:< 
Uf-bO 05!>t 

4UU8 
4028 
0206 
oa6 
OOUO 

OU09 
OOUI 
U~b9 

0837 
0937 
,837 
2937 

0001 
UUOI 
~OFE 

5029 
93fb 

!>129 
0000 
UUOO 
UOOO 
,027 
E2U2 
U1VO 
5029 
931'b 
5129 
OUUO 

It 

LNJ 
Lll 
Dl 
LJe 
ul 

:a.blt<!>UATA 
<ill!>1 
(IIL!>11-111:.!>l)lt2 
;<,'<:UU' 
U 

it LUALJ LlUMMY IN~U IU Lli 8, X'28' 
It 

LNJ ~b3,<!>tILll 
ue <ILLll 

it 
it ktAU LLT tI,9,X'lb',X',9' 
it 

!>!l , 

!>ll6 

It 

LUk 
LI';J 
LNJ 
LIII:I 
lL 
LUk 
LNJ 
LNJ 
UlL 
LNJ 
('M~ 
br,1::. 

$k3,<ll'k 
$U3,<!>Tkl !U 
:bb4,<ULAY 
:a.b1,<I!>VLU 
= :bl-<O:: 
$IH,$b1.+$H2 
$b4,<UUILll 
:a.U4,<INbYlt 
$k5,>!>115 
ibl,<lkHUk 
$1<:.1,=4 
>!>Ilb 

It Il!>l !>U"T~IIHI:. !>U~f J.NlrIA~lZl 
it 
it 

it 
!i1T7 

it 

LNJ 
LLlk 
lMk 
Ul. 
LNJ 

LLlk 
b~Vl'; 
Ut.l 

!>I Til LNJ 
Ul 
Ul 
1.1(. 

It 
ue 

LL 
LUk 
!>TH 
LNJ 

!illlO LNJ 

it 

It 
It 

it 
It 

b 
LJe 

l1';l 
LNJ 
b 
lJl 

LVH 
INl 
LI';J 
JNI' 
b 

:iob4,<kI'VLU 
$H6 ,= .. 1' .10'< , 
.,I{',=$H{) 
<!>117 
!l>b-',<l::.l{kOk 

S1{3,<ll'k 
:a.k:;,<!iIlll 
=$1{;) 

$blo<kUATA 
<kTI:> 
X'4UU' 
)I'3UU' 
L'8UOO' 

<~iA::>K 
$klo=X'20U' 
$kl,<kANl>tw 
$blt<lHWb 
:Iob4,<lHl1 
>$+': 
X'lUU' 

=$H::I 
!l>b4,<lHlT 
>$+2 
X'lOO' 

it Le1 
IZLl1 

fUR THI!> 110:.1 
1)( £.'40U8' 
U(. L'402tl' 

ILL ue L'O.1Ub' 
U(. L'U.1i6' 
Ul U 

It 
* eHANNtL Pku~RAM 
It 
ITt51 ue 

lK 
ITl!iTl t.wU 
It 

L'OUU9' 
L'U001' 
:10 

it Tt.!i1 AVUkt!>!it!i 
* T!)VLU 

It 

Ue 
Ul 
DC 
LIe 

It lHANNtL Pk(;I>RAM:' ~OH NtXT TE.!iT 
* PRO~l LJl 

* 
ue 
DC 

Z'OUU1' 
.. 'OU01' 
~'f:.Oft' 

PHO,,2 LJ(. L'~U29' 

!>I:.NU Ull111 

HAN"l; 
I{AM AUVkl.!)!> 
I::.Vl;N bYTI. 

utI Tt:'ll.LJ ehkNNl;L 
!)TAHT LHANNLL PHUI>RAM 
O~LAY l5 MS 

uE.I bYlt AU[)k~5!) 
UUII'UI 11 
INI'UI tlYll 
bkANeh It- eLtkRI::.U 
Ll1 NUl (.LtAkt.D 
lHE.lK t-OK LA!i1 IN TABLt 

I{tAU P VIlLUl 
WHAI II ::>HUULv I:>l 

leI' !>Ot"l INi1 FA1LURE 

KtAU UlqA 
Tu HtHI. 
KAN"l; 
HAM AI.JVkl.!i5 
LVtN tlY1l., 2~u M!i DELAY 

HAN"l IN WUklJ!i 
lOMI'AHl UATA 
lHANNlL. (.uNTkUL 

lltl Ll!)T RE.St.1 

I>tl WHiTI. lHA~NEL 
lHANN~L. (.ONTHUL 

lll) LI:'T HE!iE:.1 

I>lT TI:.!>TI.U eHkNNtL 
tlUMI' FUk NEXT CHANNEL 
~lNu NI.XI LINt. NUMBtR 
NU MUHI. LINt!i, UUNE 

UAIII !>l.f !)lAN 

1', M!ib H('V 
I' M!)b, XM1T 

NOI',INL 
NUP,WAiT 

NOP,WAJ.1 
~U~~ w,,11 

LD 29 
lK L'93~b' 

It !! lHt FvLLuw1N~ !iIUkl l!i 
PHU~3 LJe L'!>1,9' 

1)(, L' OOUU' 

ANU =X'ftl' l!)lAHT 1/0 Bill 
MUuIFIEu Iv A NUl' IF Ll!)S THEN KlV 

~61'29' I'U15 bACK, STRIPPeD 

LJe X'O' 
ue X'O' 
LJl ,"'5U,(' 
LIt. L'l;~U2' 
ue L'OlUU' 
Ul ,'5029' 
IK L'93~tl' 
uc. L'5129' 
l.Ie U 

It 

NUP, NUt> 
Lu 21 
tlZT +2 
WAI T, I~OI' 
Lu 29 
ANO =t-tl (5TAHI 1/0 BITI 
!iT 29, t>~1!> bllCK 5TRIPPtD 

11 MLC.P ~W 

It ________________________________________________________ -----------__ 

* It 
It ChANNtL I'HOI>HAM TI::.5T (NUP t>RUl>kAMI 
It 



--._-----._-------

TITLE MLl~l, '~EV F' MLCP TE~T (5A~) PAbE 16 

00134b 
00b4"; 
001350 
001::151 
00135, 
001353 
001354 
001,,!)!> 
00U5b 
0013!>7 
OOB!>b 
00 l::! ')9 
001300 
001301 
UU13o" 
OU1303 
001364 
001~6!> 
OUD66 
001367 
U01308 
001369 
UUl:;7U 
001371 
UOb7" 
0013"7.; 
VOlil"f4 
U01"-':; 
VOl37b 
00137"7 
00137b 
0012179 
OUDbU 
00138J. 
OObel" 
U01383 
OU1384 
00138~ 
001380 
00U87 
00138b 
U0138':1 
001390 
001391 
OU 139.2 
00139" 
OOD94 
Uu139!> 
U01:l9b 
UU!:i97 
OU1,,9b 
U01,,99 
UU140U 
U01401 
00140" 
001403 
0014U4 
U0140~ 
001,,00 
0014U7 
U0140& 
001409 
OU141U 
U01411 
UU141, 
U01413 
UU1414 
OU141!> 
001410 
U01417 
001,,18 
001419 
001,,2u 
001421 
00142;; 
U01423 
001424 
U0142!> 
OU142b 
U01421 
UU142tl 
001429 
OU143U 
001431 
00143': 
OU1433 
001,,34 
00143:; 
OU1430 
001437 
OU143b 
U0143'1 
UU144U 
OU1,,41 
OU144, 
001443 
U01444 
00144:; 
001440 
U01441 
OU144b 
001449 
001450 
OU1451 
OU145i 
U01453 
OU1,,')4 
UOl<t5~ 
UU1"')b 
UU145' 
U01,,5b 
00145 .. 
00146U 

(51)" 
0')00 
(51)7 
U5U8 
O,)OA 
U51K 
O:;Dll 
05DF 
U5EU 
U!>U 

o 5E::1 
0:;(5 
U:;Eo 
05E7 
05tb 

OSE .. 
O!>I;.~ 
U!)El 
IJ:;EU 
U!)I;.E 

05lF 
U5f 1 

05h: 
(;~F4 

05Fo 

U!)I-b 

O:;fA 
05Fl 
(;~F1::. 
05f~ 
U600 

(;b02 
UoO" 

000~ 
UoU7 
OoUti 
00U9 
UoOU 
UoOU 
UoUt 

ObUF 
Obll 

Ob13 
Obl4 
Obl~ 

0017 
0.,19 
UolA 
OoW 

0b21:> 
Uoil 
Ob<:t 

Uo~f 
(;631 

ObH 

U03~ 
Ob37 
0039 

9b70 4620 
l38U 13E4 
8753 
("3bO 100ll 

9800 133E 
100b 
02b3 
8700 0!>l2 
U80 1050 
b382 
3b80 05EO 
bAIH 
tl751 
b~UO 1347 

9380 OFOA 
0510 
OOlA 
0218 
OUOO 

9380 Uf-DA 
U5bi) 
UUOo 
OOfE 
OUOO 

U38U OF7U 
0040 

UbO 1170 
b38U 063E 

U80 llll) 

U80 ODPl 

1::.870 U229 
l~OO 1351 
U950 
U9U3 
F3tiO llCU 

b3bO UF70 
0049 

1:l3bU 0631;. 
lWO 
U~03 
1180 0608 
UbO 10~0 
01'82 
20UU 

U8U 1170 
(,,380 UODC 

1)95b 
03U3 
t380 llCU 

i:.ti70 OEUU 
09')0 
U203 
F380 11C8 

b38U UF7Ll 
004l 
0380 003"
lli:lO 
OF03 
178U Ob23 

!lbl)::l 
U8u lOFU 
UF8" 
2UUO 

!lAD3 
b3&0 UF7u 
004<; 

l3tlO Ol17 
Utili 117lJ 

U8U OUDC 

tb70 OEUU 
lfOO 1351 
U95b 

* lHpbT LUH S~l,=A'~' 
LNJ Sb4,<pLtl 
lL =:'~:l 
LNJ Sb4,<bENITl 

* * MOlll~Y CHANNEL ~KObHAM 
* LUk 

lMv 
bbE 
lL 

lHl'bT3 LNJ 
JMp 
bOUO 
Ii'll 

K~POHT Tt;ST 
INITIALILE CHANN~L NUMb~K 
uENEKA~ iNITIALILt 

IF KEV 11 OK HlbHtK FIKMWAKE 

('El I'W K~V 

~ ~ NEV 11 Ok HLbHER 

!-INO LiNt ON 
NO LINt ON JUMP OUT Of Tt~l 
C,ET WHITt 5Ub~H. 

lHI'C,U lL 
~l~ 

lLEAH INUtX FUR OUTPUT AUllkt~S 
5TOKI:. ::;UblH. 

* * * 

* 

* * 
* 

* 
* 
* 

* 

~AM 5HUULll ~E lLEAKEll 

LNJ Sbl,<5llATA 
1)(, <1'~Ub2 

~t ~~218' 
llC U 

LNJ 
III 
Ol 
I)l 
llC, 

LNJ 
Ul 

LNJ 
LNJ 

LNJ 

LNJ 

$bl,<~OATA 
<I'KUGl 
X'6' 
X'OI-E' 
(; 

:liB3,<~~rL<'T 
<l~14 

$b4,<OLAY 
$1:I3,<51kT 10 

:l>1:I4,<llLAV 

$b4,<IH'VLU 

i NOW UI~AbLt:. PAU~E 
* 
* 

LNJ 
Dl 

$1:13 ,<~I:l LlI 
<U'12 

10 0 (1'101'5) b! LAST INITIALlzE 

5ENll OATA 

KANC,t IN ~YTE;) 
KAI'I AOUKt5S 
EVI:.N ~YTt IN ~PU 

WHIlE ("HANNI;.L PkObRAM 

KANC,E 

tVEN bITt BOUNDHY 

5lNll L~T OUT FOK THIS CHANNtL 

5TAKI lO 

11 MI;. llt:LAY 

~AU51;. rUNlTIU~ NOT WORKINb 

OUTI'UT I:IlltS 
~KUM HtHt 

: I1;.S1 IHAT ~TU~ lU lOMMANU WILL INTI;.~NUpl ~HANNLL I'KOGRAM. 

LNJ :l>b3,<51NTlO blV':' 51AKI 10 
LOV $k I, =-HU 

NP4 NU~ >S+L+:l>AI-
blNl $Kl,<NP4 SHOKJ UI;.LAY ~uH lHAN pkUb IU SIAKT. 
LNJ $1:I4,<("HLI 
~ >$+<: 
OC L'~uOO' ~TOp IU 

* 

* 

* NP5 

LI'<J 
LNJ 

ll~k 
blJ 
LNJ 

$b4,<llLAY 
$1;)4,<K~VLU 

Sk!l,=SKo 
>N~~ 
:ptH, <ENkOK 

LOk Sk6,=X'tUU' 
~Mk !l>K:;,=)~6 
UL >N1'6 
LNJ $1:l7,<E~NO~ * ~TAkl lHANNtL ~KUb~AM AC,AIN 

* 

UELAV L5M5 
KI;.AI) ~ IU TEMf' 

ko ~rl~L HAS A'229' 

I'kUbKAM U1UN'I SIART AGAIN 

* Kt:.SU P 10 5TAKI Al LOl W1IlH K1;.5t15 ~TAkl 1/0 BI I 

* NPo 

Nl'7 

<JIVt:. 51AKT !U 

llf' 

LNJ 
ul 
LNJ 
LUV 
NUl" 
bINC 

:l>b:l,<~tlLll 
<("I'I~ 
:liB3,<5TKT 10 
Skl,=-HU 
»+,+SM 
SKLt<N~7 Ui:,L.A Y 10 LlT ",HANl'EL pRUuKAM S 1 AKT 

* : blVt:. ~TUp 1/0 ~OK UTHtK l1ANNEL. ~HUULUN'T ~luP ~~OGRAM. 

* * 

Ut:l 
LNJ 
b 
U(,. 

=$K:! 
$1:l4,<Lti(,. I 
>9>+L 
L'2UUO' 

UU lHANNtL CO,;TKOL 

~1 UP 1U 

* blVL UuTpur bYlt (,.OMMANU~ TO MAKL 5UKt JHLY I)U~'T ~TOP CHAN~LL ~KOG. 

* 1Nl =5K:l bl;. T I;)A~K lHAN,'1EL 
LNJ !Db3,<~UL(,.I UUTI'U/ L(,.I AbAIN 
I)l <(,.1"12 ~AMt A:' I:lI;.~OklO 

* * NOW blvt 1Nf'UT VAIA ~El ~IA/U5 II) CHECK 11 WONI TtKMINATI;. lHAN * I'KOukAJ~ 

* 

* 
* * 

Ll'iJ 
LI'IJ 

LNJ 

LUk 
~rK 
("M~ 

9>b".<U~~TA 
Sb4,<ULAY 

Sb4,<KpVLU 

UELAY ,5 M5 

k£.AU P lU lEN~ 

FO~M '~HUULU Bt' P COUNltK 
5TUKt; rUK EKk",H 
LOM~Akt: ~ lUU~TI;.K 

o 

C~ , , 



(-

U1LI;. MLI..!>1, 'KI;.ll ~, MLI..P TI;.!>l (~Af) 

UU1461 
OU146" 
OUlot6j 
OU1 .. 64 
OU 1-+6 ~ 
UU1461:> 
00~467 
OU146t> 
00146'1 

OU14-'U 
OU1471 
UU14'" 
OU14B 
001474 
OU147~ 
0014-'lJ 
OOl't 77 
OU147b 
0014-'" 
UU14bO 
OU14lii 
0U14(1, 
00L4(13 
OU1"S4 
00148~ 
001 .. 8" 
0014117 
UUL48b 
OU148\/ 
UOJ.490 
UU1"91 
OUL,,9.: 
001493 
UOL49,+ 
001,+9, 
U01"90 
UOL49' 
OUl49b 
UU149'1 
OU1,Ou 
U01~0J. 
OOl~U~ 
OOl~Oj 
OU1~0,+ 
OU1~0~ 
001~0" 
U01~Ol 
00150\j 
OU1!:>09 
OU1~lu 
U01:'11 
OU1~1, 
001~l:; 
OUb1,+ 
OUl~b 
001~1() 
OU1~1' 
U01~ld 
001~1<7 
U01~2U 
001521 
001,2<: 
001~23 
00152 .. 
00b2~ 
001520 
001:'2 , 
001~2b 
OU1~2'1 
OUb3u 
001531 
001!;)3, 
001~3::1 
OOb34 
00l~3~ 
Oul~3b 
001537 
U0153b 
OU1,3':1 
UU1~4() 
OU1541 
U01~4, 
00l~4::1 
00154,+ 
OU1545 
0015"6 
0015'+7 
OU1541l 
001~4':1 
00155U 
001551 
U015!'>, 
OU1553 
001~54 
001555 
001~5b 
OU1557 
001:'5b 
001559 
00156U 
001561 
00156" 
OU156::1 
001564 
001,65 
001~66 
001567 
001,01l 
00150<7 
OV1,70 
001571 
0015n 

o edt. 
064U 
Ob42 
Ub44 
Ub45 
Ub4b 
Ob41l 

()b"9 
Ub4" 
0b4b 

0,,41.. 
Ob-tv 
UI:>4L 

V1:>4f" 
UI>~l 
vb5,; 

0", .. 
01:>51:> 
Vb,7 
01>5':1 
u<:>5tl 
01:>51.> 
0<:>51-
Ob51' 
01>6U 
060<: 

01>64 
Ob60 
V66l 
Oooll 
Obb\l 

VbbA 
Ob6( 
Ub61J 
0661:. 
UooF 

Uolu 
Ub7" 
06B 
067 .. 
Ob75 

0016 
UI>71l 
U079 
067A 
U07b 

vbl( 
U671;. 
067f 
06110 
01>8! 

Obll<: 
Ubb4 
06b~ 
v6bb 
U687 

06bb 
U08A 
OblW 
061l1.. 
Ub8D 

01> II t:. 
Ob90 
Ub91 

U6\1j 

U695 
069b 
0697 
Ob91J 
"09A 

Ob9b 
Ob9D 
069£ 
Ob9F 

O\lU3 
~3!J(i Ul..b 
1l3b~ 

(1l00 13(2 
1..3bl. 10£( 
!lU70 40UU 
OU54 
U-'U3 
I' 3110 11lt; 
!L:lb3 

U10~ 
U1i::, 
OOUO 

i::'127 
Uab 
UOUO 

':18'0 4nu 
Ubv 13E4 
b7~3 

Ubv 105U 
1l3b2 
bFOO 1347 
bFUO 1349 
L3110 106Li 
~Ub, 
IIAU3 
b151 
1..870 0~b1 
1..1'00 1351' 

9380 OH.lA 
12U2 
007A 
02UO 
UOOO 

\/380 OFUA 
1dr 
0038 unA 
0000 

'il380 Uf"UA 
1251:l 
U02£ 
U306 
OUOO 

93bO OFDA 
1212 
UOOI> 
o~FD 
UOOO 

'1380 UFUA 
1 on!> 
UOOb 
OAF£ 
0000 

'13bU OFDA 
12711 
0008 
ODHl 
0000 

93110 Of"UA 
Obl:lf:i 
U004 
0402 
UOOO 

b3110 0F1!) 
ObbO 
b380 Ob3t. 

OliO 117U 

(853 
4F20 
4E:Ob 
lFOO 069F 
88D3 

931J0 1009 
1354 
0002 
0000 

b£ 
LN.J 
JMP 

it 
it 
it 

START Iv 

!>Tl<110 WI< 

it 
(PI~ 

it 

LNJ 
IU 

blUT 
LNJ 
..IMP 

OL 
UI.. 
O( 

U( 
Ol 
1.Jl 

>~+.:+:IoAI' 
:l>b', <t.I<RUk 
$b2 

:l>k4,<I..ONI" 
$b4,<I..('S(H 
=l'4UUU',=$1<4 

>:10+,+~AF 
:l>bl,<lI<I<UR 
$b3 

.:'010~' 
L'Ot~~' 
U 

1\'2"'27' 
X'0;::<:6' 
U 

P LuUNI WkONb. bAU PRO('RAM t:.XILUflUN 
UON£ wiTH Tt.!>1 

bl;.l I'UI~C COU£ 

I..UMMANIJ WA!> NAK'I;.IJ 

kl..V I'AUSt:. OISAbL£ 
XMll PAUSI;. LiI~AbLt:. 

RI;.SIARI AT 22'" 
... ,MSb.XM1T 
I;.NU OF U!>T 

it __________________________________________ - _____________ --------------

it 
it 
it 

* IN~IT LOk 

it 
IN!>LUP 

INS<: 

* it 
it 

LN.J 
I..L 

LIi.J 
JMI' 
!>It< 
!>lk 
LNJ 
bOUD 
li'l( 
I..L 
LLlR 
srR 

! N!> 1 kUll IllN I I;.!> T 

:l>K1,=A'b ' 
:l>b4,<I'Lb 
=S,kj 

$b4,<FLN 
$b~ 
$k3,<ll'k 
:l>k:;,< 1 I;.Mf'l 
$b4,<b£NiTL 
:l>k3.>!N::;<: 
=:I>k,; 
=$k! 
:l>k4,=X'2b1' 
$R4,<MASK1 

!N!IIALI££ I..k"NIi£L NUMb£K 

1'11'10 UNt. UN 
NO LINt:. UN JUMP OUT OF Tt:.ST 
STOkl;. ?UbI..H. NUMb£R 

MLLI.. bt:.Nt:.RAL INITIALizE: 
b£l WRITt:. !>UbLH. 

I..L£Ak INIJI;.X fuR OUTPUT AULlkt:.S5 
LOALi MASK1 wliH I;.XPECT£Li 
P I..UUI~ 1 Ek 

* it 
I'k£I'Akl;. Ai'llJ LUAU RAM lNSTRU(TION? 

it 

* it 

it 
it 

* 

it 

* 

it 

* 

LNJ 
U( 
UC 
1)( 
01.. 

LNJ 
UI.. 
OL 
UL 
UI.. 

LNJ 
OL 
Lil.. 
lJl.. 
UI.. 

(.N.J 
vI.. 
v( 
vL 
U( 

:l>b1,<SOAIA 
<11'1:>11<1 
(IN:>lk2-INSlkl/*<: 
X'~vo' 
Ii 

:"b1,<SOATA 
<INSIR, 
(lNsrR:;-INSTk~)*~ 
X' 2 (A' 
Ii 

!l>blt<SUAIA 
<IN:>lK.:l 
(INSlk4-IN:>IR~/*2 
X'3u6' 
o 
!l>bl.<SLlATA 
<INS11<4. 
(IN:>lR~-INSII<4)*2 
X'5I'Li' 
u 

!j,b1.<SUATA 
<IN:;'II<~ 
(IN:>Tk6-!NSlk~/*' 
l\'Art.' 
o 
:l>bit<SOATA 
<IN:>Tk6 
(IRANM1-1NSIRb/*~ 
X'Ol-b' 
o 

KAM A!)lJkt:.S!> 
I..I'U HA:> klG"l bY11;. STARI 

kAM AUIJI<t:.S!:i 
I;.VI;.N tHlt:. STAt<T 

RAM AulJRt:.S5 
I;.VI;.,. bYTt. !>TAKT 

SI;.N!) vAIA 

kANbl;. 
kAM AUlJkt:.!>!:i 
t:.VI;.N bYlt. IN LPU 

St.N!) UATA 

kAN(;Jt 
kAM AUURt:.S!> 
I;.VI;.N bYTt:. IN cPU 

St-NIJ UATA 

RANb£ 
RAM AUIJRt!:i!> 
I;.VI;.i'l bTlt lN cPU 

it !:i£NU uur LUuKUP TAbLI;. rOR INSTkUI..IIOi'l ItSI 
it 

it 
it 
it 

it 
it 

it 

* 

11'151 

LNJ 
UC 
D( 
DC 
U( 

LI'l.J 
Lll.. 
LNJ 

LI'l.J 
LVi{ 
MLV 
AUV 
~TK 
uf.<. 
LNJ 
Dt: 
Llt: 
V{. 

:l>bit <SUAIA 
<IALU 
4 
1(l4u2 ' 
o 

!j,d3,<SULI..1 
<L(TTAb 
$b3.<!:iTkl10 

$fj4,<ULAY 

$H4,::$K3 
$H4,::X'20' 
$R4,=6 
$R4,<INSl 
=$R~ 

:i>blt<HVATA 
<kAI~(JI;.W , 
o 

St:.NLi f'kObkAM 

RAN(;J£ U~ 4 bY1E!> 
RAM ADORt:.!:I5 
!:II AkT!>ON 1;.1It:.~ bOUNDRY 

SI;.NLi L~I OUT 

!:ITAKT 10 

r IMI;. UtLAY 

~INLl HAM AULik~S!:i 10 REAU f' ~OUNIER 

('E:T H£AD 5UbLN. 

Rt:.AU I' CUUNTt:.~ dAlK 



TITLE MLl~I, 'NEV F' MLlP TE~T (~AFI 

001513 
001!>74 
00157!> 
liOl:'7b 
Oli1!>H 
001!>7d 
001!>79 
001!>BU 
Oli1;Bl 
001;8, 
001!>8j 
001:'8 .. 
001;8; 
001;86 
liOI;87 
Oli158t1 
001:'8'1 
001:'9U 
001:'91 
00159" 
001;9j 
001:'94 
001;9:' 
OU1:'9b 
001;97 
001;91; 

'UOI;99 
UUI600 
001001 
00100, 
U01<.>0;l 
001<.>0 .. 
UOI<.>O:' 
UOloOo 
00100-/ 
00160" 
UOlo09 
UOlolu 
001,,11 
00101': 
00101j 
UUl01 .. 
00101:> 
OUlolo 
001017 
00101t1 
001019 

001b20 
001021 
00102, 
001023 
001024 
Oulo,5 
OUl02b 
OOlb27 
00102t1 
UOloZ9 
00lb3u 
001b31 
OUl03': 
OOloH 
001b3 .. 
001b35 
001b3(, 
OU1b3'( 
OUlb3" 
0011.>3'7 
00lb40 
OUlb41 
0011.>4" 
00lb4j 
001b44 
OUI<.>4; 
Oul('4b 
001047 
001b4b 
001b49 
001b5u 
OOlb~1 
OUlb5;: 
OUlo;j 
001bS .. 
00lb5, 
001b50 
liUlb57 
001b5<.l 
U010~" 
UUl06u 
0016bl 
0010b': 
001ob3 

OUlbb .. 
00106; 
0Ulb6<.> 
Olilob7 

00lb6u 
OU106'1 
00107u 
OU1671 

00107" 
liOI<.> 13 
OUI<.>7 .. 
001b75 
OUlb70 
OUlbri 
uOl07b 
00101" 

libllO 

UoAI 
ObA3 
ObA, 
OoA7 
ObA8 
ObA9 
ObAtl 
Obllv 
ObAt:. 

ObbU 
Obtll 
Ubtlt: 
UOt;'; 
Obb4 
liou:' 
Oboo 
Obb'( 
Ubbtl 
Obb9 
UbtiA 

libUU 
060e 

Obtiu 
li6iH; 
voLl 
libL~ 
Uol4 
06l; 
libCo 
libCd 
00L9 
uo(tl 
lib~v 
OblF 
libUU 
ObDI 
liblJZ 

libU4 
libl.i5 
0bU6 
lib07 
OblJ9 
libLib 
UbUI.i 

Ubve 
vbt:.O 
ObU 
UbE" 
libU 

Obt4 
vbt.o 
libEt! 
()61.9 
OblA 
UotL 
ObEU 

ObLI' 
ObFI 
libf3 
UbF .. 
()bFo 

Obr f 
Oef;" 
OoFI.i 
libf-U 
ObFt: 
O'fUU 
0'(0;; 
0704 
O'IU:> 
U'706 

U70b 
li70A 
Ofuu 
li70v 
070c. 

U flO 
U II.! 
0713 
(.1714 

o lib 

Ofld 
(.IllA 

OOUO 

vBOO 1354 
lJ570 OFfI' 
E800 135t-
1,)95b 
0903 
F3t!O liLt) 
tltlOO 1341 
8AD3 
Ot-Bl rFA:' 

oab 
7 An 
ffU3 
AA1; 
5S<:C 
AA3f 
0437 
0238 
UIO; 
U125 
OUliO 

031A 
tHOU 

9870 4820 
UbO 1314 
87!>3 
L3bU lU!1v 
b382 
8156 
E570 Of-lU 
bt3F 
L380 lObi) 
UIOO 13(~ 
L38lJ 10Ee 
ilO'b 
00!>4 
0703 
r3BO lIlb 

l853 
4r2U 
4l0C 
LrliO UbEZ 
bFOO 1341 
3tlliO 06Pt 
iHilJ3 

9380 1Oli9 
134tl 
0002 
0000 
0000 

tl8liO 1341 
vUOO l34tl 
v95b 
li9v3 
f3t>0 llLb 
bAI,.;3 
Ofbl FFIJ4 

c;b7() 4Ai.0 
L3tlO 131:.4 
u1;3 
UbO 105U 
B3b2 

L31llJ 041:lA 
L800 131K 
UUO 10t.l 
U!;>2 
L800 130 
L31l0 10El 
8070 dOOO 
0054 
0703 
F3bO l!(b 

tljLO OUr 
00!>2 
0070 UO(.l1 
U7ti3 
f380 IICb 

b070 uOOO 
OU54 
07li3 
f-3tlO IlLb 

ObO 1184 

9b"lU UlliO 
9f-liO 1352 

li71C t-blO OU03 

Lll 0 
* * LlJK 

ANU 
LuN 
lMI< 
bt:. 
LN.J 

NOINt- LvN 

* 
U'll 
b 

* LLT TAbLE 
* LellAb LlC 

* 

Lll 
UL 
Lll 
DL 
Ul 
UC 
Ll~ 
LlC 
LlC 
UC 

$N!;>,<NANuEw 
$N;,=)I'Frr' 
$Nb, <MA~j(.1 
$N;,:$Nb 
>NOINr 
$tlf,<t.NtWN 
$N3,<I"I'N 
:$N,; 
IN~LUI' 

fUN IHI~ lE~1 

L'u,ab' 
L'fA2" 
L'F-f03' 
,'AA15' 
i';;.!L' 
L'AA3f' 
L'0431' 
,'0':3B' 
L'OIO~' 
L'UI2:" 
U 

* TAbLE fUM T~bLt. LOOKUP IE5T 
* lALU Lll X'O,llA' 

Ul L'tHliO' 

btT 5HUULLl bE DATA 
~I:.I:. IF P lUUNr~N NluHT? 
Ir NOT t:.YUAL HALT 
IN~lRU~IION It:.SI ERROR $K~ 
uET bA~K TE51cO LHANNEL 
bUMI' lHANNEL I~UMbER 
UO rUR Nt:.XT lHANNEL 

LLI leI' POINTLR (MSBI 
LLP pOINIt.N (LSUI 
ALlUI<E5~ IE51IN6 VALUE 
LllT TO -
LllllO 
UIITO 
lL.U pUINIER, MSb 
ILU PUINll:.k, ~Sb 

MARK~ t.NU Uf IAbLt. 

~UNIIIIN~ I'LUUNIt.N 

*---------------------------------------------------------------------
* * OUTI'Ul INIt:.I<RUPI LONTNOL 11:.51 
* INLONT L.UI< 

LNJ 
LL. 

llUN3 LNJ 

* 

* 

JMp 
~T~ 
ANU 
ALiIl 
L.NJ 
LvI< 
LNJ 
1U 

blur 
L.NJ 

L.UN 
MLV 
AU" 
51N 
~TN 
bt,VN 
Lll:.( 

I(UNI LNJ 
Ul 
Ul 

I toN;: UL 

* 

* 

UC 

L.DN 
LOt< 
LMN 
bt 
LNJ 
INl 
b 

>$+,(+$AF 
$tl1,<tI<NON 

$1<4,=:>N3 
$N4,=lI'20' 
$N4,:)I'l' 
:oR4,<I(ON2 
$N3,<TI'N 
$1<3,<ICONI 
:$N" 

$bl,<I<LlATA 
<TEM'" 
2 
U 
li 

$1<3,<TpN 
lj,N~,<TI:.MI' 
$1<~,=$Nb 
>$+O::+$AF 
lj,tll,<lNI<Uk 
=$N3 
ICOlll3 

REPUNI Tt.~T 
N3 1 NA~K~ lHA,.NEL 
~AN~oC~lty~E~INE NUMBER 
UU 5 Nl:;.u 
5TI<IP 10 NEru~N CHANNEL 
~ET fUN LEVI:.~ b3 
bENI:.RAL INITIALILI:. 
OUTI'UI- INTl:.kNvPT CONTROL 
MODIfY FUN lHANNI:.L 
UUTPUT INTEI<NvPT CONTROL 

lOMMANU WAS NIIK'l:.u 

OFt-5ET rUR lH~NNEL 

NUMtst.N 

t-UNCTION 

UfrSEI FUR NEIUNN CHANNEL 

btl NlII ~HANNcL FOR BLO(K kt:.ALl 

NEAU TU HERE 
<I I:lYlE~ Ut- LlAIA 
RAM AtiUKES~ 
I:.VlN tlYTI:;. AUU~E5~ 

NE5TONt. K3 

LHI:.LK ,15 VS ~tl 

ERRON, OUTPUT INII:.RRUPT ~ONINOL 
B~IN~~~ ~~~~ ~HANNEL 

*-----------------------------------------------------------.---------
* * INITIALitt. ANU ~HANNEL Nt.5t.T ItST 
* * * 

rlN~l ullll:. ~EN INI11ALIZE + (HElK IT ~Lt:.ARS LCT AREA 

It 1 5T 

11l~16 

* 

* 

* 

* 

LUi< 
LN.J 
LL. 
LNJ 
JMP 

LNJ 
LUN 
LN.J 
~TN 
LuN 
LNJ 
III 

blUT 
LN.J 

lUL.l) 

tllOF 
LNJ 

Iu 
tliOr 
LNJ 

L.NJ * ~E T IJt:.f' AUL T 
LVI< 
~II< 
L~LL. 

$N1,=A'J ' 
$tl4,<I'Ld 
=$Nj 
$tj4,<rLN 
:ptj,( 

$1:l4,<LLTljRd 
$R4,<LONTl 
$t:!4,<lu~CH 
$N4,=$N<I 
$N4,<lON19 
$tj4,<lu5LH 
=Z'bOUO',=$R4 

>$+.!+$Af 
$tj 7, <I:.NNON 

It.Mp,=$N':.=X'l' 

>$+'::+$Af
$tj7,<t..NRON 

=L'uOUO',=$N4 

>$+<:+$Af-
$tl" ,<I:I<RUN 

NI:.PON r TI:.5T 
Ni TNALK~ LHANNEL 
fiNU A~T1VE LiNI:.~ 
NO MONt:. AlTIV~ LINES 

~D~~ ~O~E~rDNlgub~T AREII 
MODIt-Y-FUN CHANNI:.L. 

INITIALILE ~UNCTION coDE 

INlllAl:-I"E 

11'11 I IALI"I:. WA~ NAK'EP 

uIVI:. ANUIHER INSINUCTION 

~HUULU I:lt: NAK'ED UNTIL INITIALI"t. DUNt. 

bIVI: ANOIHER INITIALiZE 

INIIIALILE ~HvUL.Ll NOT bt:. NAK'I:U 

$b4,<DLAYLu OEL.AY '::2:' M5 
"AL.Ut. IN I<EAD bUft-ER 
$Nl,=X'IOO' 
$NI,<I<AN6E 
LV$r,kTtl,DrLT,NANuE 

0 ,' 
/. I 



c 

Ii ILE ~ILL!>l, 'ktV ~, MLLP It!>1 (!>Af-) 19 

OVlollu 
(;01081 
(;vlull.:: 
UUloiLl 
0(;108 .. 
00108:' 
001080 
UOloll7 
U010llb 
00108 .. 
uul09u 
0010'11 
OUl09.:: 
OU109;; 
U01094 
OU109, 
UOl090 
OVl097 
OUlt.>9b 
OUlt.>9 .. 
00170U 
uunOl 
00170'
VVllOj 
OUlf04 
VUllO:' 
001100 
UU110"1 

Uul/0ti 
00110e" 
uO 111 U 
Uu 1 711 
0(;111" 
(;U 1 713 
OUl114 
OU 171 ~ 
ou 111 0 
0017l"! 

OU 111 b 
001/1'1 
00112v 
001 121 
(;U172<
U(;1723 
U(;1124 
UOl125 
OUI no 
Oulln 
00112t) 
OU1129 
Ou113u 
UO 1131 
01.1l73t. 
001iB 
001134 
001H;, 
vul "130 
001"13 ( 
(;01730 
UU1H9 

OUU4U 
001141 
00114<-
001743 
00174 .. 
OU174~ 
001140 
001747 
001740 
001(49 
U0115u 
0017~1 
00115t. 
(;01(53 
U0175 .. 
Oull!), 

uOl (!lo 
00175/ 
UOI(5b 
U01(5" 
00170u 
(;017bl 
001(b.:. 
OOl"(bj 
U01(b .. 
OU17b:; 
(Junbt.> 
U01lb7 
Ou17bo 
00170'1 
OOlf7u 
001711 
00n7t. 
00177:1 
001774 
U0177, 
001770 
001777 
UOi 77tJ 
00177'i 
001711u 
001 HIl 
OOUS, 
OU 1"1 11::1 

u71l 
U7':U 
u/d 
UN,,:, 
07d 

U"1<.4 
(JUo 

0720 
01.:.A 
U72C 
uut 
VI3u 
07::1, 
v/34 
0130 
OUIl 
v73A 

07:1u 

v1:1u 

(;nf 
0141 
0143 
0/ .. :. 
U740 
OHI 
014'i 

UI41.1 
Ol4u 
v74!;. 
V7~U 
U(':>i. 
V/54 
V7':>5 

v75l 
U7~Ll 
U7!:>t 
U"oO 
V701 
(;H>3 
(; Ib .. 
U7b~ 

07b7 
U ltd 
U70b 
U1bL 
(;7bv 
U"ot 
U77U 

u7H 
U 71" 
U77A 
077e 
U77t 
Ulau 
v1bi 
v71li 

0'/b4 
O/tlb 

O/bb 
07tJA 
U111tl 

U-/bL 
07t1U 
07br 
0791 

079'; 

079~ 
(;7,.-, 
079b 

lHbU 0000 
OfbO 
"bOO 
U3A 
D!:>i: 

UbO 07bl:. 
b8UO 134/ 

Ollv 04bA 
LII70 0100 
<.rOO 2410 
<-r0(; 2411 
LfOU '40~ 
CfO(; 2430 
LfOO ,,431 
U'Ov .1425 
u:lbO Of71J 
2400 

~3bO onA 

93tiu onlf 

CtiuO 13C~ 
L3t1V lOlL 
b070 8UUO 
00!:>4 
01U3 
f::ltlO 11Cb 
U8U 1170 

ufuU 1347 
3F20 
bA70 OlOO 
bfOO 07~A 
btlUO 134/ 
bl:l~3 
UOOl 

~3bv 1009 
,,!lUU 
002U 
OUUO 
UOOO 

lUC 
2L05 
LJUAO 28UO 
':>9U3 
f380 llCb 
i:EUb 
1HA 
b800 1347 

L800 l3bF 
UbU 10EL 
1;05':> 
00~4 
0.,113 
F3bO 11Cb 
UfO / 

"3bO U7fA 
93bO 07E4 
93bO U7Llf 

b3110 OHU 
O/bl> 
Cb(;O 13C2 
UbU 10tC 
8070 Ul00 
0054 
U703 
1-3110 llCb 

93bO unA 
.. 3bU 07104 

L380 10fO 
0~b2 
0100 

4L45 
CfOO 1354 
"380 U44f 
U80 07bE 

ObO 10bU 

.. 380 Uf-UA 
1301' 
uua 

* ktAU lN LLT AktA ~Ok THi!> (HANNEL A~U LHELK 
LNJ )b4,<uKLLLk LhELK LLI I!> cLEAk 
LUK )k::l,<IPk kE!>IOkt LHAN nUMbtR *----------------------------------------------------------------------

* * LHANNEL INlliALiLt. IE!>I 
* * !>t.NU ouT ~AkoA~t TO LCI AKtA 
* 

!>ENIJ U~T LLT uYft!> 

* * NUW ~tl uP 4 CLU'!> TO IN~~kE INITIALILt CLtAk!> 10LD PoINllk 
LnJ )U1.<!>E14 * AUVANLL INPUT NEXI ~'A' PJI~ltk A CUU~Lt U~ TIME!> 
LNJ ib1.<AUV2 * NUW ~IVE LHANNEL INlllALllE 
LUN ~k4,<LUN'1 LHANNEL LONTkuL 
LNJ )b4.<L~!>LH MUl>lfY fUk CHANNEL 
lu =L'bUUU',=Sk4 

>S+~+!ilA~ blOT 
LNJ 
LNJ 

~b/,<tKkuK OUIPUI (HA~ CuNT NAK'ED 
Sb4,<ULAY DELAY ,~ M~ * U!>E OlHf:.H 

!>Tk 
~,LV 
AUU 
!>lk 
LUk 
LbL 

!>IUt uf LINt TU bLUCK ktAl> CC~ AHf:.A + CHtCK 
$k3.<I~K 

* 

LAULl 

* 

LNJ 
UL 
UL 
UL 
Ul 

Sk3,=X',U' 
SH3,=L'UEUU' 
)k3.<LAl>LJ 
SK3.<II>K 
="I{;I.=L'OOOl' 

3>blo<fWAl A 
<klc 
X'lU' 
o o 

* CHlLK LONIKUL bVrt!> wtKE CLtAk~U 
LIJV Skl,=-4 
LUv Sk2,=~ 

LUP LUH $k~,<klb.Sk2 
bEL Sk~,>LUPl 
LNJ Sbl,<EkkOk 

LUPl AuV $k,.=b 
blNC Skl,>LUf' 
LUK 3>k3.<ll>k 

* 

AUUKE!>!> Uf !>l~R' UF CCb AKEA 

~ET OTH~K !>IUL Of LINE 

bLOCK KEAU 
kETUKf;"oUffEk 
20 I:lVlt kAN~t 
AIJUkE!)~ 
EVEN bYTl bO~,DkY 

~ET LUNTKOL byTE 
bkANCH I~ ~OOu 
LHAN INII. DlvN'1 RESET DATA 
!>El fON NExT ~ONlkOL bYTt 
1)0 FUk-NEXT 
~El bACK 'E~ltD !>UBCHANNtL 

POINTEk!> IN Lk ~ 

* CHELK INPur NExr !>IATU!> WILL bt NAK'EU AFIEk CHANNEL INITIALILE 
* 

* 

LUk 
LNJ 
Iv 
blOf 
LNJ 
NUP 

$k4,<CONT4 
)b4,<C~!>LH 
=SK;',=SK4 

>S+,+3>AI-
3>br,<EkkOk 
>ELu2 

~lVE IN~ur Nf:.XT !>fATUS CUMMAND 

!>HUULLl tit NAK'EU 
LUMMANU wASN'r NAK'ED 

* !>tT UP 4 
ECU3 LNJ 

Llb'~ A~AiN IU CHECK LOAD PUI NTtk wA~ HE!>ET 
:&>bl,<!>E14 

LNJ 
LNJ 

$bl.<LHKkN~ CHECK ~TATU~ POlNTER 15 COkkEeT 
)b1,<ADV2 ADVANCE:. f'OINT~R 2 

* * lEST kt!>ET LCb LI!>I LOMMANU 
* tlO2 LNJ 

UL 
LUK 
LNJ 
10 

3>b3,<!>ETLCI 
<Ulf'T 
:&>k4. <COI~ 17 
)b4,<L~5LH 
=L'OIUU',=Sk4 

blOT >$+,+$Af 

!>Er UAIA bUl-f ~UiNTER'5 NON LtkO 

LHANNtL CONTkuL 
MOLlifY FUk LHANNEL 
kE!>U LCo LI!>I 

LNJ )br.<tkKOk LOMMANU WAS NAK'ED 
* !>ET U~ 4 CLb'!> AuAIN 10 CrlECK IF LCb Nt!>EI wOkK5 
* LNJ Sb1,<5ET4 !>El UP 4 LCb'~ 

LNJ $bl,<LHKHN~ CHECK INf'UT Sf AT POINTEk 
* * NOw (HECK lHANNtL LCT AkEA WA!> CLEARED ~Y INITIALILE 
* 

* * 

LI'IJ 
o 
UC 

Sb4,<CH(T 
>s+, 
X'lUO' 

* !>ET UP UErAULI 
* LOV Sk4.=X'45' 

!>IK !ilk4,<kAN~EW 
LI'lJ )bl.<!>El 
LNJ $b4,<~KLCLk 

* * lE!>l bV~T + bVbf LOMMAND~ 
* 
* 

LNJ 

LI~J 
DC; 
UL 

$b4.<~ENIIL 

Sbl,<!>DATA 
<VALT~I 
(ECf'-VALT~Tl*2 

KE!>tJ LCo Ll ~ I 

CHtLK LLI AHEA FUK CHAN 1!> LL~AK 

~ENtkAL lNITIALlLE 

!>tNI) CHANNEL PRO~KAM 
ADf)kE5~ 
kAN~E 
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OU1'184 
UU1785 
001180 
001787 
001l8b 
00178 .. 
001190 
0017"1 
00179l. 
001793 
001794 
00179':> 
001790 
001797 
OU1'I91l 
001199 
UOl000 
0011lOi 
OVlbOl. 
001b03 
OUlbO .. 
0011105 
0011>00 
001d07 
UOlllOti 
00lb09 
001ulu 
00 I b 11 
UUlbl~ 
OUilll:; 
00ldl4 
00lCH5 
OUlt116 
0010l'7 
OOldlb 
UOHll .. 
OU11l2U 
001021 
OU1"2,, 
00!u2;l 
Oul1>24 
001u25 
OUlb2b 
0011>2'1 
U011$2t1 
UOlb29 
UUlb30 
UUl031 
001b3..: 
00lb33 
OUlb3 .. 
Oultl3':> 
001b3b 
00ltl3'7 
001b3b 
001039 
001b40 
001b41 
0011l4, 
001043 
001044 
001045 
UO j. Oito 
OUl047 
OU11l4b 
001049 
00105U 
0011$51. 
OUl05, 
OUlb!;;S 
OU1,,54 
0011>55 
UU11l5b 
001057 
UOlb5b 
00105':1 
001boO 
001bol 
00ib6" 
OOlbo:; 
00lb64 
001b05 
OUlb6b 
001b07 
OUJ.b60 
001&69 
(011)70 
ou 1 b 71 
001bl~ 

001b7:; 
001b74 
001b7~ 
001b7b 
U01.,71 

OOlb'lu 
001b7 .. 
UUlbllO 
001bbJ. 
UOlbb" 
OUlblB 
uUlbll .. 
UUlbb5 
OUlbSb 
001b87 
OUltlbb 
00 1 I:Sb'i 
Uldb9U 
001b':l! 
OUlb"" 
00It>93 
UU11l94 

0799 
u79A 

0790 
u791) 

079E 

07AU 
U7A" 
UlA4 
U7A6 
01A'7 

07Ab 
07AA 

07Ai. 
()7A~ 
0'1AF 
OlbO 
(i7b£ 
0184 
U'7b5 
070b 
Olbb 
Ulb .. 

07bb 
OlbC 
()7bil 

07t:H:. 
v7l>r 
OllO 
07(;" o 1t4 
01lo 

07(.7 
viC .. v 7(. A 
U'/Cb 
oni. 

O'/tu 

07(.f 
O'II)U 
Oll)! v /1)3 
07LJ4 
07LJ~ 
UIU7 
07LJb 

VW'lI 
0,/1)/1 
O'IUO 
07lil 
OIULJ 
07IJL 

OIOF 
07tl 
07t.3 

Olt.4 
on:o 
O'/l:,b 
07E.A 
O'ILI> 
071..l 

(,.,LL 
ohF 
07f-u 
o 'If 1 
0'1F" 
0lF4 
U7F':> 
O'lFb 
07H 

U7t':l 

07FA 
UIF-d 
onu 
01Ft 
O'iFF 
OtlOO 

0200 
0000 

u380 0F-70 
05b4 

.. 38U 07FA 

u31l0 0631:: 
<..380 11 70 
(380 lOFO 
Ur82 
01UO 

0380 063~ 
UIlO 117D 

C31l0 10fO 
OHI2 
0100 
(;3tlO UUDt 
E870 Ol.U 
1)956 
V903 
t3bO UU:l 
tlALJ3 
Urb 1 r F3A 

i.005 
l02:> 
VOOO 

i.tl53 
4r20 
lrOO U7(/;) 
brOO 1347 
3bUO 07t7 
bllU3 

93bO 100 .. 
2800 
U020 
VOUO 
0000 

b800 134'1 

1l15b 
2C02 
1)11,,0 "bVO 
U956 
090:; 
r380 lH.u 
6Au2 
Af57 

3l>63 
£1J04 
U97C 
,W10 
U'J~i. 
tl384 

OtlO 10DA 
UBO 10l)A 
tl381 

UlOO Db!
U80 lOLl 
tl040 Ob5f 
OU54 
V103 
1'380 11Co 

4Eh~ 
11055 
UU54 
u703 
1-380 11tb 
blOl 
U95b 
0903 
f31l0 UC.b 

il31l1 

4l0l 
<.3bO 1102 
21100 
U040 
bAD4 
4lJO!) 

* 
X'2VO' o 

* 5ET UP kCV. XMII ~OH P STAkl AT 200 
* 

* * ~ENl) 

* 

* 

LI~J 
l)c. 

OuT 
LNJ 

I..I'iJ, 
I..NJ 
LN", 
b 
l)c. 

3ob3.<St;lLCT 
<1£'-

4 CCu'~ WITH VALID 
3obl.<~ET4 

!j,B3.<50flHIO 
$b4,<l)LAY 
Su4,<tHCT 
>$+2 
X'lOO' 

BlT5 

~TAkT lHANNEL PROGRAM 

CHANNI:I,- lO/l<TkUI.. 

RES(;1 lCI:! I.. 15 T 

* SIAHT 5ECONI) HALf Ot CHAN~EI.. PROGRAM 
* 
* REAl) 

LNJ 
I..NJ 
P TU 
I..NJ 
b 
l)l 
I..NJ 
1..1)1( 
tMR 
ut. 
LNJ 
INt 
B 

$U3.<5TI'<110 
~u4.<OI..AY 

INSURt (;ORRttl 
$Blt,<tHtT 
>$+" 
X'lUU' 
$U4,<kPVLU 
Skb.;;X'222' 
!Iok5.;;$k6 
>$+,,+$Ar 
$UI.<EkROk 
=SR3 
liT:>'! 6 

CHAN PkOGRAM O~tKATION 
lHANNE.L lONTHul.. 

Rt:.5El l(;1:! L!~r 
kt:.Al) P 

BVBI. BVUF. Ok Ctu I..l~T Kt~tl EkkOK 
UUMp TU NE.XT lHANNEL 

* OTPT I)l 4'lV05' RCV DAIA PTk 
I)t ,'to,,5' Xl'll I DATA POll~TER 
IK 0 END Ot U5l 

*---------------------------------------------------------------------* *~ubRUUIINE~ rOk lNITIALILE T~~T 
* * * * BRLtU< 

bLUlK Rt.AD A tHANNEL'~ Ltf AREA TU lHE.tK 11'5 tl..EAR 

* 

Ll)R 
MLV 
~lk 
~TR 
I>tVN 
lJtl 

1£1~12 I..NJ 
LJC 
DC 

Ill~14 Ul 
U(; 

* 

$R4,=$k3 
$k4,)(l20' 
3ok4,<1£T~14 
$k3.<TpR 
:ioR3,<1£T~T2 
=$K3 

LUk )k3.<TPK 
* * tHE.t~ LE.kO'!) wE.kE KEAD iN 
* lL 

LD~ 
I£T5Tl LlJH 

ll~K 
bE. 
LNJ 

IL I~T 7 lj~l 
5TR 

* bUI)D 
lMV 
bE. 

lLl~T3 lM\! 
bNE 
JMp' 

* * 

=$kb 
,jik2.=2 
!j,k~,<kTI:!.Sk2 
3ok':>.=$K6 
>30+2+$A~ 
!j,b 1.<t:.KKOH 
=$R" 
$R2.=$R7 

!10k 30 > ll. rSTJ 
!IoR2.=X'4' 
>llf!>'T/ 
$Kl..=X'10' 
>lll::'11 
!IoB4 

* lJO IwV INPuT NEAT ~rATUS TO * NElIl ::'TAT ~OINTt.k AWAY fRJM 
* Al)v2 

* 

LNJ 
LNJ 
"'~IP 

$/:l4,<INXl 
!j,Blt.<INXI 
$bl 

tOHM HAM ALJl)kt.5~ OF LCT AREA 

R~AD KAM 
RElt! vE. tlUHEk 

kAM AUIJRt.55 
!)TAKT UN E\!EN 

~TAKI WIIH WOkD 2 

LCI NOI lLE.Akt.D 10 l.LRO 

lHEtK tOK KEAu CUMMAND 
UK lONlkUI.. WOKD 

ALl. lJONE 

GET THE lI'Wul 
IT'~ INITIA~ ~rATt. 

INPur NE.xT 51ATU~ 
IN~UT NE.XI !>IIITU~ 

: kt:.ALJ kANGL TO In!>UKE INPUT NEXT 51Alu~ ~U1NTEk 15 KESEl 

lHKRNb LUk $k4.<lUNI4 INPUT NE.XT ~IATU~ 

* NUW 

* 
* * ~I:.T 
* ~U4 
~UA 

LI'iJ 3oU4.<tG~LH MUIJIty ~Uk tHIINNEL 
10 TEMf'.;;$H.. INPUI NLXI 10 GEl TO FIK~1 ltB 

blUI 
LNJ 

>$+<:+$Af 
!lob I, <E.RfWk 

ll'i~UI 
/lUV 
lU 

RANGE. ~HUULU b~ = If POINlt.H WA~ HE~ET 
s,k4.=-X'E' 
;$R~.=$k4 INPUT ~ANbE. 

>$+,,+)At' blUl 
LNJ 
I..uv 
lMK 
bt 
LI~J 

$BI.<t:.HRUK tOMMANLJ wA5 NIIKEU 
!j,Kb.;l 
!j,k~.=S,Hb 
>$+<!+!j,M 
!j,U1.<tKRUk ll'iPUT :>TAI P01NTtk Nor •• 

EPOINTIN~ AI !-lR!>l ltb 
JMP )bl 

UP 4 lCo'~ 

Li)V :Ok4.l 
LNJ $U4.<MCCb 
1)(; .. klo 
lJt lI'ltU' 
INC =30k4 
tMV $k4.~ 

MAKt:. llb 

VALllJ "-ttl bll 

o 

o 



c:' 

C~ 
" 
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llTLt. ML.l::>l, 'kt:.V ~, ML.llJ It:.!>1 (!>Af) 21 

vV.b9:' 
tH.do9b 
vO.b9·! 
00.b9b 
UU1,,<;9 
(,Ul"OU 
(JU 1'70. 
uul"O" 
U01\10J 
(,U..,04 
UlJl'1u:, 
VU19Vb 
vul './0'/ 
OU190" 
vOI,,09 
OO.,)llJ 
vu1"ll 
(lUI,>l" 
OUI':IU 
OU1914 
VOl,>l:' 
vU191b 
001,,1-' 
001':11(;1 
UU1'>19 
UU1,,2u 
001':121 
uUl"2,:: 
VV1':1Z:I 
OU1':l2 .. 
U01'i2:' 
U01';26 
UOln-, 
UUl\I2d 
ou.,,2'7 
UU • .,3U 
Ot)!931 

OU.';:I,:: 
Uo • .,.;:; 
00.'134 
001'13:; 
UU1"30 
001'J3'I 
vO.93o 
001'.39 
UU1';4U 
U01"4. 
UU1'14.:' 
UU1,,43 
001'>4 .. 
OU1,>4:' 
001'140 
00.94"7 
001'14b 
OU1949 
UU195U 
UU1'.5. 
UU1'1~.:; 
U01':15:1 
001'1:'4 
Ovl':15~ 
OOb;6 
OU1951 
uUl95b 
vOl'>59 

OU1':16U 
U01"61 
UU1"1>" 
v01'>1>:I 
Ovl\ll>4 
VO.':i6~ 
OV1'1l>b 
OUl\Il> I 
oUl':tl>o 
001'11>'1 
001':11u 
OUlc..n 
OU1"7" 
OU 1 ':17:; 
Uul\174 

(JOl"7:' 
vOh7o 
001 "7 I 
OU1""b 
001'1"(9 
00198U 
v019bl 
U019!!" 
001'>8:;1 
(J019!!4 
U019U:> 
OU1'1Ub 
001'>8 ., 
Ou1'J811 
Ou1':1tl':i 
OU1990 
OVl'191 
00199£ 
001':i9:; 
001994 
00199~ 
00199b 
OU1997 
001990 
001999 
OOZUOu 
OU2U01 
002UO" 
00200:; 
00.::00 .. 

UbO;o 
UbO:' 
UtJU-' 
Uo09 
()bUA 
U8ul 

UuUU 
U<.SOF 
Utili 
UIH2 
Ub13 
Util:' 
Ubll> 

Ufl17 
Ulll" 
U~IA 

Oblo 

UtliU 

UdH 
Utsd 
o !l2.i: 
Otsd 
UtI.:!4 

002b 
vtiC::o 
Uts29 
OblA 
(;blu 

Otili.) 
0b2~ 
Ob~U 
Uti.>! 

OIl.B 
01l3 .. 

Ob!)2 
Oob4 
Ubl>l> 
Ulll>tl 
Obb'l 
081>A 

U91-A 
b3i11 

9t:l7U 4U20 
l3bO 13t:.4 
U80 lUl>l) 
b '~3 
UbU 10~1) 
113b2 

l3bO 04bA 
u:;tsO uF7li 
.:;4UU 
4lVl 
l31J0 !to;'! 
2bUU 
U400 

l3bO 10FO 
Orb2 
c:!OUO 

(380 111U 

l3flO lUUA 

t:.87U lUUO 
82li~ 
IU(JO 
O~03 
1-3bO UU,j 

l3IJO Ofl36 
b1~1> 
U951> 
U903 
~3bO lllb 

l3bO lO~O 
O~b, 
0000 
l3bO 117l) 

tlAli::! 
UI-bl FFU~ 

IlF40 Ou3U 
AAB8 
t:.b10 1131 
A870 10;37 
:;",00 Ob43 
AA70 .1000 
EA7U ;1000 
91J~2 
l380 OUl3 
l3IJO 1121 
OHiO 1341 
9b51.> 
l3tiO ODl3 
l3bO 1121 
~U41.l 
U400 1347 
b~lO Utl21 
AAts8 
83tl4 

'7b70 4C31 
l380 13t:.4 
OtsO U8~1> 
U~81> 
0000 
UOOI> 
0040 
OA8t:. 
UOOI> 

9810 402 
080 13E4 
l380 08t:.1> 
0f'81> 
0001 
0001.> 

* * 

UNt:. >!>I:.I A 
JMJ.l .. tll 

*---------------------------------------------------------------------
* * !>TOI' lU 
* !>l1UkC 

* * ~l\1t. 
* 

* 
* 

L.Uk $kl,=A'K' 
LNJ $tl4,<I'Ltl 
LNJ $tl4,<~t:.N1TL 
lL. =$k~ 
L.NJ lotl4,<~LfII 
JMI' $tll 

UI' lONulll0f\l!> ~Ok !>TOP IU 
L.NJ $tl4,<L.ll~ktl 
LNJ lotl:l,<!>t:.ILll 
1.Jl <!>I)" 
LlN $1{4,=1 
LNJ $ti4,<MClb 
I)l <1{1i> 
lil X'4vU' 

!> I UI' I III 

L"J 
b 
Lll 

LIOJ 

!i>tl4,<lHCI 
>$+2 
i'lllUO' 

$tl4,<UL.AY 

kt:.I'Ul{l fl:.!>T 

1{3 lkALK!> lHANNt:.L 
~INI) AllIVt:. L.INt. 
NO MUkl:. L.I~E!> TO lEST 

1t:.!>T 
~~~b Ut~ILt71:.~y~~;H DATA 

I{AN~t:. 
I)UMMY Llb 

I{AM AI)LlRt55 

I)U lHANNt.L lU .. TkOL. 

!>l UI-' IU 

I)U.AY 

* lHt:.l~ lHAT !>TUI' 1/0 UI-'t.kAIt.U lOkl{t:.lTL.Y 
* LNJ !i>tl4,<INXf INPUT Nt:.XI !lTATU!> 
* L.Uk !i>kl>,=X'10UO' !>lAT lUMI-'Lllt:. BIT 

Lu =$k~,=X'IOOU' 

boT >$+,,+$Af 
L.NJ $b',<l:.kI{Uk !>TUI- lU UIDN'I CAUSE STAIU!> lOMI'LETt:. 

* * INI-'UT L.ll !>TATU!> 
* L.NJ $b4,<IL.CT!>1 

lL. =$kb 
CI~K $k:',=$l{b 
bl: >$+",+$AI-
L.NJ $bl,<l:.kkUk !>TUI' lU UlliN'1 CLt:.AR LCI !>IATU!> 

* * liO A lHANNLL. INITIALILt:. I~ pl{t:.PAI{ATION ~UK THt:. Nt:.XI TEST 
* 

* 

LNJ 
b 
IA 
LNJ 

$b4,<lHll 
>$+" 
o 
$tl4,<UL.AY 

INL =$k3 
b "I-'!>IU 

lHANNJ;.L lNlT1AL1LI:. 
TIMI:. I)I:.LAY TO ALLUW INlllAL.I£1:. 10 lUMJ.lL.t:.Tt:. 

!>t:.T !-UK NI:.XT LHANNEL NUMbl:.k 

*---------------------------------------------------------------------
* * !>UbI{UUTINt:.!> I-Uk STOP IU 
* * * lNIJUT L.lT !>lAru~ 10 k~ 
* lLl!!> T 

lLll 

!>AVI:. 

LI)I{ 
LUI-< 
btVN 
ADU 
AUI) 
LUk 
LNJ 
LNJ 
!>Tk 
L.UI-< 
L.NJ 
Lt,J 
!>Uk 
Uk 
k!>fk 

1{4,b4 

tlRANlH I~ klV CHAN 

~ET bYIE AUUKI:S!> UF MStl U~ !>IAI 
OUTJ.lUl I:IYIt-. 
lNf'Ul bYIt:. To R5 

OUI f'UT I:Int 
lNf'UT L.!>b UF ~TAI 
MOVt UVEK 
I-UI{M wHOL.E !>TAT WURD 

JMt> :o;tl4 t.x 11 !>UtlkUUT I ,~E *---------------------------------------------------------------------
* * * * kl:.lt:.IVI: Tt:.!>l!> 
* * * * * KCO 

1. t:.VI:.N bYTt:. !>fAI{T, t:.VtN I{AN~t:., t:.Ok TI:.kMINAT10N 

L.Ok ~k1.=A'L.l' 
L./~J $tl4,<I-'Lo 
LfIIJ $b4.<klVf!>1 I{tlt:.lvl:. fE~T 
tl >I{ll ENO Kt:.1 UKN 
Ul 0 EVt:.N bYft. bUUI~DkY 
ul I> lll:l I{ANGt. 
lil ~'40' lCtl lONTKOL WORI) 
lil <Ll12 L.CI I AbLt: 
0(" I> NUMu~1{ 01" tlY II:S TO XFt::K *---------------------------------------------------------------------

* * * kll 

2. UUI) S'AkT.<t:.VE~ kAN~t, I:Uk Tt.kMINAlluN 

L.l)k 
LNJ 
L.NJ 
b 
Ul 
Ul 

$Klo=A'L2' 
$tl4,<PLi:) 
$b4,<klVl:.r 
>l{l2 
1 
I> 

01)1) tlYIt:. tlOUNul{Y 
lll:l KANGI:. 
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00':U05 
OU21,)00 
01,)",007 
002UOb 
002uO':/ 
00",u10 
002011 
00tu1t 
002U13 
UO,ul .. 
00':U1~ 
OU2ult. 
OU2017 
00':U1b 
002u1'1 
002u20 
002u21 
00",02<'. 
UQ2u2j 
U02u2" 
U0202~ 
UU,:020 
00':U27 
002lJ2b 
00"u29 
00;:u3lJ 
OO",u3! 
00':03" 
002033 
002(.1-3 .. 
002u3~ 
(J02036 
002U37 
00203b 
00",039 
u(J2U40 
0(J21.i4! 
0(J2U42 
(JU2U43 
0(J"'U4 .. 
0(J"U4~ 
0(J<:u4t> 
(J02U41 
UO<:U4t) 
(J(J",04':i 
OOZO~O 
(J(J.:0~1 
OOiU!'>" 
UUZ053 
00",05 .. 
00<:0~t> 
00':050 
OU':057 
00.205u 
00",05\i 
OO;:Obu 
00200J. 
OO",Ub" 
O(J"Ubj 
00,Ub4 
(JU<:Ub~ 
OOZUbb 
(J(JZOb7 
(Ju2Ub/J 
(JU<:Ob'1 
00;:07u 
(JO<:U"7l 
00ZU7" 
OU,v7::! 
002U74 
UOiu7t> 
OU,,07b 
0020rt 
00Z07b 
UO,07'1 
UO<:08u 
00ZuB1 
00,::u8<: 
00'::083 
U02084 
U0208~ 
UU<:U8b 
00;':Utl7 
Ou2u8/J 
uU'::U89 
OU,U9U 
OU2091 
00.::u9.:: 
002U93 
lhJ2U9" 
OU'::09, 
Ou209b 
Ou2u97 
UU":U9t> 
002U99 
UU2100 
00.::101 
00.::10~ 
UU<:10j 
002104 
002J.0~ 
UU'::lOb 
(JOLi07 
UU",lOb 
OU210\i 
UU211u 
OO",!!l 
0021 1" 
0021U 
OU'::l1 .. 
OUd1 ~ 
UO"llb 
ou.2117 

O!jC)t. 
U87u 
u tl7.i: 
Utl74 
Ob75 
(J81b 
Ub17 
Ub7d 
Ob7'1 

Oll8b 
081:1b 
OllSA 
Oll8C 
(Jl:lbO 
UtHlt;. 
08dF 
01>9U 
Ob'11 

Oil", 
Otl'14 
Ob9b 
Otl'id 
Ub"'''' 
089A 
Ob9U 
Ud"'C 
Ub9U 

Ob'1t. 
ObAu 
ObA2 
Otill .. 
UbA5 
UbAb 
ObA7 
ObA8 
u<jA9 

UtjAA 
ubAI,. 
UbAt 
OiJbO 
Otl.,l 
Utlb2 
Uab3 
U8t:l4 
00[;5 

Vbbb 
Otibb' 
ObbA 
OtHK 
ObUU 
Utlbc. 
UbbF 
Oti<'u 
Ut;(.l 

0040 
OAbt: 
OOOb 

9870 .. 03 
~780 I3V5 
<..3S0 Obt:6 
0l-8b 
uOOO 
OOOb 
0040 
(JAtW 
OOOb 

9870 404 
OSO 131;4 
U80 08E6 
01-86 
UOOO 
OOO~ 
0040 
UASIJ 
U003 

9870 4C35 
080 131::4 
<'380 Otlt.b 
OFS6 
UOOO 
0005 
0040 
OASI; 
0005 

9870 40b 
UbO 131;4 
(.380 08t6 
S3b2 
UliOO 
OU03 
1040 
OAbl 
UUO!> 

9b70 4!J31 
ObO 13t4 
O<.U OOLlA 
Ut'8b 
0000 
0006 
OU60 
OA8-7 
U006 

"'b7U 4LJ3" 
L380 Ul4 
L3<'0 ou<.t 
Of-btl 
OOU! 
UU06 
0060 
OAb., 
uu06 

\ib 70 4U3::l 
<.3BO 131::4 
<.3<'0 UO<'2 
UfBb 
UUO(J 
OOOb 
UObO 
UAbl> 
UU(Jb 

9870 .. U34 

* 

u<. 
u<. 
U<. 

X'4U' 
<LU 2 
b 

*----------~-------.--------------------------------------------------* * * k<'2 

3. I::vtN !>lAkl. tVI::N kAN~I::, ~Nb ftkMl~Arl0N 

LUk ~k1.=A'L3' 
!>TH ~kl,<tkM~+l 
LNJ ~b4.<k<.vT!>1 kl::ltlVt It!>l 
b >k<';1 VONt 
LH.. 0 tVtN bTlt 
V<' 8 <'<'8 RAN"t 
U<. X'40' <'<'8 <'ONTkOL ~uRO 
UC <Llr",A L<'l 
U<. 6 NUMtll;k 01" bYl LS I U XFEk *----------------------------------------------------.----------------

* * 4. LVI::N !>TAki. UVV kAN~I;, "Nb TI::KMINAIIUN 
* K<.3 LUk ~kl,=A'L ... 

L.NJ .,tl",<f'Lb 
L.NJ $b4.<k<.vT!>1 ktLlIV~ It!>l 
b >k<'4 VONt 
U<. 0 tVtN tlYTt. 
V( 5 l<'8 kAN(,:,t;,. 
V<' X'40' <'<'8 eONTkOL ~ukV 
1.;<' <LL 1 2A L<.T 
LlL 3 NUMtll::k 01" bncS 10 XF£k *----------------------------------------------------.----------------

* * ktCtlvt TI::!>T!> 
* *~. tVtN STAkT. OUV RAN"L, 1;0k IEkM1NATIUN 
* K<.4 LUR $Kl,=A'L~' 

LNJ $b4.<I-'Lti 
LNJ $b4.<kLVT!>1 kl;ltlV~ II::!>T 
b >k<., KI; I UkN 
Ll<' U tVI::N 8YTt. 51AkT 
U( !i <'<'8 kAN"t. 
UC X'40' LL8 <'ONTkOL 
1.1<. <L<'I" -
I.;L 5 NUMbl::k 01" bYlcS 10 XFEk *-------------------------------------------------------.-------------

* It LLb UVi;;k RuN 1t.~1 

* k<'5 

It 
It 

** * 

LLlk 
LNJ 
LNJ 
... 1'11-' 
VC 
Ll( 
lJ( 
V( 
LlL 

;jkl,=A'L.b· 
';;84,<f'Ltl 
:iib4,<R<'Vl!>1 
$U, 
o 
3 
X'!u .. O' 
<LCI" , 

t.Xll ItSI 

Le8 kAN~t 
811 :; !>tl fOk FLA~ FOR LLtl ~t.RVILt:: I::KkUk 

NUMbl:K 01" bYlc5 fO XfEk 

*---------------------------------------------------------------------* It fkAN!>Mll Tt.!>lS 
It 

*---------------------------------------------------------------------it 

* 1. tVtN ~IAkl, tVt.N kAN~t. tUk TtKM 
* IkANl 

* 

LVk 
LNJ 
LNJ 
b 
lIC 
1,.;';:' 

IJ( 
UI.. 
U( 

$kl,;A'M1' 
$U4,<I-'Ltl 
$b4,XIST 
>TKAN" 
U 
6 
=X'bO' 
<Llll 
6 

TI<AN!>MH 11::5T 
kl::TUkN 
I:VtN tlYTt!> 
(<'8 I<AN~t 
tt~ LONfkOL, LA51 bLO<.K 

NUMbl;M 01" 8YltS ru XFER 

*-----------------~---------------------------------------------------* * i. UI.;U !>IAkl,<tVI::N kANbt 
* 1kAN, 

* 

LUk 
LNJ 
L"J 
tl 
U<.. 
UC 
LJ<' 
1.)(, 
lJ( 

IkAN!>M.lT It!)T 

UlJV t:lYII: 
CLtl kAN~1:; 
tt~ CUNTkUL ~vRV. LAST bLOCK, 

NUMbtk 01" bYI~S IU XFER 

VALIV 

*---------------------------------------------------------------------* * 3. tvlN ~rAki. tVlN I<AN~t., ~Nb ItKMINAT10N 
* TkAN3 

* 

LLik 
LNJ 
LNJ 
U 
U<.. 
LI<. 
u<.. 
IJL 
UL 

:t.kl.;A'M3' 
~b4.<I-'Lb 
:ilU4.X151 
>IKAN4 
o 
tl 
X·O\.loO' 
<LL 11A 
6 

lkAI';!>MU 1"-51 
KI:IUI<N' 
tVtN I)y Tt. cce kAN"t 
LA!>I bLOLK, VALIV 
LC;I 
NUMtltM Or bY1t~ 10 XFE.k 

*---------------------------------------------------------------------* * 4. tvtN ~lAkr, UVU I<AN~I;, ~Ntl ItkMINAIION 
* IHAN.. LUk 
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002Lld 
oonl" 
oonzu 
OOd2! 
OUd2.2 
002 !2.1 
UOd24 
UO,,!2~ 
UUd21J 
UO£l27 
lIO~12o 
UOd2" 
00d30 
00213 1 
OUd3, 
00~13j 
00<:134 
OU~13:> 
UOd30 
UOd37 
OUd3b 
ou213" 
UO"L4U 
OU,141 
UUd4i 
00214.1 
00£144 
UOd4' 
ooon 41> 
00£141 
Ou,,14b 
00"14~ 
OUZ15u 
OU£l!>l 
OU"15,, 
0021!>3 
00d54 
OOd!l5 
tilld50 
00d57 
OUd~tl 
OUi15':1 
OOdbu 
O()21bl 
OOdb" 
OU21b3 
OU2164 
00d6!l 
00d61> 

00<:lb7 
OU21bl:! 
tiOd6':1 
00i17u 
UU" 171 
OU£17" 
OUdfj 
OUd7" 
OOd 75 
OU217" 
00.::117 
00217b 
0021 7':1 
00<:18u 
002 Ull 
OUdtli 
00d8.1 
Ou211l4 
OUd8!l 
00d8b 
OOd81 
OOdilb 
002189 
OOd"U 
002191 
uon'" 
002193 
0()2194 
002195 
002190 
002197 
00d9tl 
00£19':1 
002200 
OU""OI 
002,0.:: 
002,,0.1 
002;<04 
00",05 
ooaOb 
002.::07 
00220b 
00,,20':1 
002do 
002211 
00U1" 
OOUl.; 
00221" 
00241;' 
00<0210 
002211 
OO"Llb 
00,219 

002;(2u 
OOi,,£1 uo,a.:: 
00UZ3 

Ujji)A 
utHK 
OlllJL 
uolO 
Ubt.1 
UbL" 
UtlU 
Otlt:.4 
UbL5 

08t:.1> 
Obt.b 
Ubt.~ 
Obt.b 
Obt.U 
U8E.L 
Otlt.F 
UtlF1 
ubF3 
U tlF ~ 

UtlF7 
Udt-d 

UbFA 
ubFi;; 

UbFV 
0tlrt. 

u900 
u9U1 
0,,03 
u':l05 
0':10"' 
090'1 
U':IOb 
u90( 
0'10V 
u90r 
U911 
()'113 
U914 
0\11, 
U\l1I 
U\lltl 
O,>IA 

0"1l 
()911.1 
U\lIF 
U':I20 
09d 
U923 
()9:i.4 
U\/~5 
092b 
092"1 
092t1 
09i" 
O':l2U 

u"ZU 
0"2r 
0931 
UY32 
0933 
0934 
0935 

U937 
()'139 

UbU 1314 
l3(u 00b6 
Ot-bu 
OOOU 
uOUb 
UObU 
UAbo 
UOU5 

'lItHU 4()3~ 
UbO 13[4 
(3lu UUAA 
Ofbb 
0000 
0005 
OUbu 
OAb7 
UOU5 

987U 41,)3b 
U80 131;.4 
UlO 009l 
b38<: 
OOUO 
000, 
1040 
(JAlll 
OOOb 

tlt-40 UAALi 
547( 
'Ib70 U200 
"t-O() UA3b 
9674 
':1874 
'1t-OO 0'13b 
Y~OO 0'14<: 
9t-00 U'14b 
':It-IJO 096"' 

91174 
91'00 094"1 

"874 
9ruO 094l 

'KF4 
"~80 u94A 

':Ill 74 
9t-00 096b 
9t-00 093A 
,>t-OO 0940 
b 700 134b 
9900 0947 
090l 
020b 
LJ800 0941 
LJrOO u'13A 
vrOO 096tl 
Or84 
4lZ() 
LfOO B4b 
100b 
9070 UU3f 
,>HIU UAbt. 

b753 
C38() 1050 
()fbZ 
Of83 
OF81 0057 
3B03 
bAI.>3 
OHb 
L853 
4rZO 
"l39 
lfOO 0941 
b~O() 093" 

~tlCO 0003 
03110 0000 
uf8() 
2800 
133A 
1340 
U8() 10bU 

U8() OA94 
()OOO 

* 

LI~J 
LNJ 
b 
UL 
U( 
UL 
Ul 
Ul 

$b4,<]Jlb 
$U4.XI!>1 
>1 R/o\j~5 
o 
b 
X'bO' 
<lUI A 
5 

IRAi~!>MIT Il!>1 
RlIURN 

lU~ kAN(jt. tty lUNTROl, ~ASI BlOCK 

NUMblk Or bYl~S IU XFER 

*---------------------------------------------------------------------
* * 5. lyt.N START. OUU RANbl. lUR TlRM1NAIIUN 
* TkAN5 lUR )kl,=A'M5' 

lNJ $b4,<jJlb 
lNJ $b4,XI!>1 
b >IRlIl';b 

I kAI'<!>Mlll t:.!>l 

1;(, U t.vt". SIART 
Ul :; RAN(jt:. I (.Lbl 
Ol X'bO' llB lONTKUl ,lA!>1 BLOlK 
()L <lUI lU 
Ul 5 NUMbt:.R Or bY I t:S IU XFER *---------------------------------------------------------------------

* * llb UNOt.k-kUN 1t.!>1 
* IkANb 

* 

LVI< 
lNJ 
LNJ 
JMI-' 
VL 
UL 
Ol 
Vl 
LiL 

$1< 1, =A' 1~6' 
:ob4,<f-Lt:; 
:otl4,)\I::'T 
~tl2 
o 
~ 
X'104U' 
<ll11 
I:> 

I i<AI'<!>Ml1 
t:.Xll I t.!> I 
lVlN ::'TART 
lUI RAN(jt. 
NOI lA::'1 llU 
l~1 
XM11 5 

*---------------------------------------------------------------------
* * KLlIo 1 Vl Tl!>T 

LNJ :ot:;4,<I<CVI::.1 
1:1 >Nt:.XT 
Ul A 
Ul t; 
Ol l 

1= uULI tiYIt:. 
kAI~\:It. IN bYll!> 
llb lUNT~()L WOl<U 

* * * * * * * * * 
Ul V 
lA t. 

f-Ulhl!> Ta III TAtlLl 
NUMbll< OF bYllS III Xt-t:.K 

KlVISI !>AVL 

* 

* 
* 

* 

LOR 
!>Ik 
Ll.Jk 
LUI< 
!>Ik 
!>Tk 
!>It< 
!>Tt< 

lLik 
!>Tk 

lLik 
!>Ti< 

LUb 
!>Ib 

lUR 
!>Tt< 
STk 
!>Ik 
(l 
lMR 
tlt. 
bL 
LUk 
!>II< 
!>Ik 
1$ 

kCV14 LvV 
!> 11< 

klV13 SUl 
XUI< 
STk 

* II 
NXklV lNJ 

b 
1$ 
b 
blVN 
11K 
1$ 

klVI2 lOK 

* 

MLV 
AUV 
!lTR 
SIR 

$1<1o=X'200' 
$Rl,<RlWRI 
3>I<I,+$b4 
$Rl,+$d4 
$I<I,<l<llll 
!oHl,<KlIIZ 
:OI<I,<RlV3 
!j,1<!t<RlIl4 

$I<I'''$b4 
:okl,<klV7 

:oR 10 +$1:14 
$l<l,<RlIl9 

$t!I,+$t!4 
:l>bl,<kCII1Li 

!j,i<I,+$t!4 
!j,l<l,<l<lVb 
:l>I<I,<l<lV5 
!j,I<I,<l<lllb 
<t-lAb 
$Rl,<l<lV7 
>R(v1J 
>Rlvl4 
!oR~,<RlVI 
$R5,<RCV!> 
$1<5,<KlVtl 
>kll/ 13 
$k4,=X'ZO' 
3>R4,<fLAG 
$kl,8 
3>Rl,=X'3f' 
:l>1<1,<LlT2 

=$1<3 
3>b4,<t-LN 
>$+i 
>$+,,+$Af 
kllNU 
$R3,>R(.VI2 
=$R3 
>NXt<lV 
3>R4,=$1<3 
$1<4,=X'20' 
:01<4,=51 
$1<4,<l<lI1 
$R3,<I<\'I.>ATA 

* rILL kt.lt:.lvt. bUt-t-lR WITH )It-AULT 
* lALL ZV$r,kTtl,U~Ll,tlUrRNb 

jJ lOUNIt:.1< !>TAKT 

I.>UMMY 10 INlKt.Mt.NT B4 
ULiO/t:.llt.N t-LA(j 

jJIl~ U~ lCI:I luNTI<OL waRU 

lLT I-'U1NIt.1< 

jJll~ u~ NUMbt:.K ot- BYTES 

lOMI-'Akt. HAN(jl WIIHBYTES 10 RlV 

t-lAb SlT fOI< NON lERO RANGt:. Rt.::.tUUt. 

fORM RANl.lt:. 

flNU ALTIVl L1Nt:. 

NO MORt. lINI;.::' 
bRANCH Mt:.ANS "CV CHAN 

lRY Nt.lIT 

fORMS Lli STAKT 

RAM AUVRt.!>S WnERt:. DATA (jUl!> 



TIlLE MLl!>l. 'REV f' MLlP TE!>l n,AFI 24 

00,,<:24 
002,,2~ 
002ao 
002a7 
002221:1 
002229 
00,,<'30 
002d1 
002:<:3.: 
0001<:;3:; 
00,,;::'4 
00,,<:;3~ 
002<:30 
00U3-( 
002230 
ond9 
002,,40 
00,,':41 
08<::<:4£ 
o 224:; 
00",,44 
002£4; 
00'::<:40 
002<:47 
00",,4b 
002249 
00",,50 
002<:51 
ooa!'><: 
002'<:53 
OUZ,,!'>4 
UU" .. 55 
00,~5b 
UOZ .. !'>7 
002':;0 
00<:,59 
002,ou 
00<:<:01 

ou""o~ 

OU~~6;l 
OUZ,,64 
00£'::6:; 
OUl",6t> 
00£207 
00",.:60 
oua6" 
ooa/u 
00227 1 
002.:72 
OOii£n 
OUii£74 
00,27~ 
002,16 
OU<:<.77 
002~78 
00" '7'1 
UOii£1l0 
002,,81 
OO~"'8.: 
00",£113 
uO"dl .. 
oua85 
Uu2.:8b 
002£87 
OU~,,!lb 
Ou2'<:8'1 
Ou,,,90 
OU",91 
00~~9, 

0()",,9~ 
002~94 
OUl,95 
00l.:96 
002197 
OUl£9b 
OU,299 
un300 
00;OU1 
UO,:;O~ 
U02-,03 
UU2.:lU4 
OU".:IU~ 
U(;l300 
U0,,3U7 

UU<:30b 
uu2~09 
UUdlU 
U02311 
OU231" 
UU2313 
UU~.:I14 
U(jdl~ 
uUdlo 
00d17 
OuZ31tj 
uun19 

UU2.:12u 
UU2321 
OU232", 
UU23n 
UU2.:12 .. 
UU".:I2~ 
002326 
00",,27 
0u2.:12b 
00,.:129 
00:<:330 
0U2.:131 

093( 

093u 
U93f 
09 .. U 
0941 
094': 

094.:1 

U944 
U'I4b 
0947 
0948 
U949 
U94A 
U940 
09 .. l 

095u 
O'l~f 
09bl 
U'lo.: 
U9t>3 

U965 
U'i07 
0'168 

0909 
U96ti 
u'l(1) 
U'lor 
0':171 
U'I7£ 
U9/j 
0'11 .. 
0970 

U97f 

09-(9 
097{j 
097l 

097u 
097~ 
0980 
0'>1l1 
09tl~ 
U'Itl4 
U'>tl<> 
U\lllo 
U'IbA 
U9bl;) 

lJ\ltsu 
u'IIlL 
u':lllf 
U990 
U\I'Jl 
U99<: 
U9':1'+ 
0996 

U99b 
US/99 

lJ ':1':1 I;) 
lJ99( 
U\l9i;. 
lJ\lAU 

0000 
UOVO 

bAv3 

93SU OHM 
24UU 
0000 
0000 
0000 

b81)3 

<.380 OA12 
.:SUO 
OOUO 
12Al 
005E 
1341 
OOOU 
UOU0 

UIlO 10l)A 
1:.870 1000 
l::.oOU 1340 
j)956 
0903 
F380 l1U; 
b(!>b 
I:IZlO FH3 
lUOO 
bA56 
UIlOO 

U80 UIl36 
1);70 01100 
1.)9~6 
0903 
t-380 ll(ti 

IHbO OA!'>Ll 
UOOO 
0000 

9870 0!l3'7 
UbO ODD 
<.38U 1121 
1)~70 lOOO 
bl~b 
1)956 
0903 
f380 11(0 
bAlJ3 

0t-81 t-FA!l 

bflO OA1A 
,41, 
tl384 

bt'40 OAlb 
!l41( 
9814 
9ts74 
9t-00 09(0 
9FOO 09'8 
<;t-oo 09f8 
9fOO U\lt-( 
\1874 
9t-OO 09(4 

ts(!'>2 
9874 
oZl;l 
U040 
0!:>lJ3 
Ab70 0800 
9fOO 0919 
MOO 1346 

9lF4 
9f80 09<.7 

9tl74 
'If 00 09rL) 
9900 U9L4 
03b3 

I<tV!:> 
I«VI .. .. 

I)l 
1)( 

o 
o 

KAN<ilt: 11'1 tlYTE::' 
1 = STARI ON RIGHT BYTE 

.. tiLO(K ~l<llL I)ATA TO RAM. JUI<IN~ RtCEIVE IHIS vATA WILL bt 

.. TRAN5ft.kEO TO-(i-'lJ bY 'IHt CHANNEL "'kO~I<AM. .. 

.. INl :::$I<~ ~t:.T XM! T HALf OF LINE 

LNJ $bl.<!>OAIA !>ENU uATA 
Vc <!>Ub fKUM Ht.K!:: 

I<('Vb 
I<L11 
I<('V2 .. 

U( 0 I<AN<ilt 11'1 bYTt~ 
Ut 0 KAM AuvRt.!>S 
VL 0 I ::: :>TAI<I ON K!uHI BYTt 

01:.( :$Rj 

* * I<I:.(!::IVI::. A bLULK U~ UATA .. 
LNJ 
U( 

I«V'I IK 
1;( 
u(,. 

1«1110 OC 
k(V3 U(,. 
1<(.119 I)l .. 
.. I<tAV ANU .. 

.. 

LNJ 
L.vl< 
xul< 
(MI< 
til::. 
L.NJ 
lL 
Lb 

Lb!> 

:D!:l4.<RLV 
<Rib 
o 
<1«U1l1 
(l<lkTl-l<lUlLlI"2 
<UUNMY 
o 
o 

("HtlK !>TAIU!> 

$b4.<INXT 
$R6.=X'1000' 
$R6.<rLA~ 
~k!>.=$Ro 
>$+~+$Af 
$!:l7.<I:.RKOk 
:::$Rb 
klV,>,=X'1000' 

:::$K6,=X'bOO' 

.. Rl::.AU L(I SIATU!> .. 

.. 

.. LHl::.(I<. UATA 
* Li~J 
klV4 UI. 
K(Vts u( 
* 

$!:J!>.<lHKbw 
o 
o 

~ET !:lALK TO I<I:.CEIVE 

I<EAu TU Hl::.I<t: 
I<AN~t: 
LHANNEL I'I<OuI<AM AUDRE55 
LHANNt:L I'I<OuI<AM KANGE 
LCT "'AKAMl:.lt:k TAbLE 
1= !>TAKT UN 1<1GHT BYTE 
Lt!:l tONTKUL w0RD 

iNPUT Nt:XT STATU!> 
L(tl (OM"'Ll::.IE ulT 
NON It:KO K NC,l::. 
KE5IUUf. I;)IT 

!> 1 A 1U!> EKKOI< 

<ilI:.T fLAC, fOR lC!:l I:.RROR 

!>l::.l ltl;) !>l::.I<V1LE t:KROR BII 

I<EAI) L.l.l !>TATuS 
!>TI<II' 10 !>ERV1(t: eRROR 

CCI:i :>I:.KV1LE I:.KROI< bIT IN wKONu STATt: 

(HEll<. KOUlINI:. 
1 !>IAI<I ON KI<ilHI BYTE 
I<AN"t: 11'1 tiYTt:> 

.. lHl::.(!\. UATA b0ft-l:.k "'OINIER (LI:.Akl::.U TU 0 
* LUk 

Li~J 
LflJ 
ANU 
lL. 
LMK 
{jl:. 
LNJ 

K(Vl1 INC 
* b .. 
KU:.NlJ k~lk 

.. 

$KL,:::X'O!)3 I' 
$!:l4.<OUTLLI 
$!:l4.<lNbYII:. 
$1<!>.:::L'lOUO' 
:::$1<6 
$K!l.=$R6 
>kLllll 
;lI!:H ,<t.I<KOK 
:::$K..i 

NXKI.Ii 

!>AV4.=X'!:>47l' 

ourl'UT bYlE 
lNl'uT tlYII:. 
!>TI<I'" 10 UAlA PTR 

UO r.l:.x 1 L.I I'll:. 

*---------------------------------------------------------------------.. lJA1A lKAN!>MIT 1t.!>1 
* .. .. .. .. 

LNJ :O{j4.xTSI 
b >1'I:.XI 
IK 0 
Dl X 
lJ( Y 

t:.x i T {jRA''lCH 
1 = uuu oY1l::. 
RAN"I:. iN bYII:.!> 
lll;) lONT~UL ~ORj) * .. .. DC L 

DC Vi 
"'UIN1I:.k 1U LLT I'AKAMEII:.I< 
NUMbl:.K UF bYlt!> 10 k~I:.K 

I AtlLt. 

* .. 
X 1!>1 

.. 

!>AVE 

LVI< 
LUi'( 
!>li'( 
!>Tk 
!>Tk 
!>Tr< 
Luk 
!>lk 

i..L. 
LUk 
Lb 

bol 
LuI< 

XT!>12 !>Tr< 

* 
.. 

!>lR 

LUb 
!>Ib 

LUR 
!>IK 
l~11< 
bL.1:. 

:OR 10 +$b4 
$kl.+${j4 
$1<!.<lH!>ll 
$Rl.«H!>l' 
$IU .<lH!>T ~ 
$Kl.<lH!>T4 
:ORlo+$tl4 
$1< 10 < (.HI<C," 

=$R, 
:j,Kl.+$!:l4 
=$R1.X'40' 

>XI~I~ 
$R2.=X'800' 
$kl.<Llb!>Av 
$R2,<I-LAC, 

$bl,+$tl4 
$tll • <tH/LCT 

;lIR1,+$ti4 
$Kl.<LHr<C,4 
$kl.<lHI<"l 
>X 1 ~ 13 

Rl.3.4. {jl.:<: • .:1.4.!> 

UVMMY 10 INlRt.MI:.Nf 64 
I'lll<. Ul' t.VI:.N. 0(1) FLAG 
!>fORE ~LAC, rUK uuD OR t:VI:.N bYT!:: 

tJlll<. 010' KAN"I::. 

I'jll<. utJ I.lb LuNTROL WORu 
C,El LA:>T bLul~ tilT 

!:lkANlH j~ Nu uNUI:.R-RUN 
UNUI:.K-~UN I:.XtJt.CTl:.u 

o MI:.AN~ NO «0 UNUER_RUN 

tJlll<. Ul' L.L1 tJulNll:.R 

tJI(K ul' NUMbl:.K 01- BYTES 
NU~tlI:.K O~ bYIt.S IU CHEel<. 

o 

'J 



C'· 
.-' 

( 

11lL.1;. MLl:'1, 'kt:.V 1-' MLlP 11;.:'1 (:'Afl 

UO~.Bi 
UOd33 
0(",<334 
00<:335 
OUiBb 
UOi! 331 
U0233d 
OUd3'1 
00d40 
00,,341 
U0234~ 
00~343 
00':344 
00234:' 
002340 
00234T 
OO",Hb 
OUL:;4'1 
Uo,U50 
00235. 
UOi35" 
00,,353 
00~.:I~4 
U0235~ 
UO,,:35b 
OuO ~ T 
OU235d 
OU.d5':i 
U023bO 
UuZ3-b 1 
OO'.:Ib" 
00<:;'63 
U0236 .. 
OO':Jb!) 
OOt.:lbb 
OOi!3b7 
OOiJbb 
U0236\i 

OO,,37u 

00<:371 

00,37, 
0023B 
00d74 
00d7~ 
OO,j70 
002377 
UO':::!7,; 

00d1"-l 
OOdBIJ 

OUdbl 
00d8" 
00dH3 
Oudd4 
Oud8~ 
00,36b 
00238 -, 
00238b 
00':;;8'1 
00d9u 
002;J9. 
002392 
00<::39'; 
002394 
00i!39~ 
00239b 
OOd97 
OU<:j9b 
OJ~39'1 
OU' .. OU 
00,,401 
UU2 .. 02 
00i403 
UO£404 
002 .. 05 
00':40b 
IJ02407 
Ou240b 
OOi .. O':i 
OU2410 
U02411 
Uu2 .. 12 
Ou241j 
uU£414 
002 .. 15 
OU<:'tlb 
002417 
00241" 
Ui.Jb.19 
UOZ .. 2IJ 
00£421 
0(;<:42" 
IJU,42;; 
OU2424 
00,425 
00242b 
UU, .. 27 

LJO<:4"b 
lJ(j242'1 
ulJi43u 
00,,431 
OUi .. 3.: 
002433 
UU<:434 
00<:43~ 
uU'::430 
OU<:437 
UU<: .. 3b 

09AL 
09A3 
0'1A5 
0':iA1 
09A9 
U9AA 
09ke 

09At:. 
09AF 
09bl 
09bi 
U9ti3 
09tl~ 
O'.lbb 
09u-' 
O'1bb 
09bll 

O'1dL 
09L1t. 
U9bF 
0910 

U'1U 
09C3 
0914 
09l~ 
O'1(b 
0'111 
u9Ld 
09('1 

U9t.L 
O':iiOl) 
O'1l[ 
0'1t:.F 
09FO 
09F, 
0'11-3 
09F5 
09Fb 
09F7 
U91-b 

\I':iF'1 

U'1I-t:. 
Of,UO 
OAO, 
0,,04 
0/0,00 
01101 
UAUd 
\lAo'l 
OIlOd 
UAOL 

OAUL 
UklU 
uAll 

'1bOO 
91-00 
'11-00 
9800 
100B 
':ib10 
'.11-00 

!l7~3 
l3!l0 
OHl2 
OFb3 
01-81 
3bll3 
bAu3 
OFf-a 
tlfOO 
L3bO 

0914 
U'.It-b 
U9tll
U9~0 

OU3f
UAS-T 

10~LJ 

UO~A 

09UI;. 
lUbl) 

L3b0 OA94 
0000 
OU05 
OUOU 

<.31l0 OA50 
2400 
OU05 
inc 
OObO 
13 .. 1 
0000 
OOUO 

UT5b 
<.::l1l0 lUDA 
!l2LO FFI-b 
00,,0 
bA5b 
0020 
b21l0 U~C9 
1000 
u583 
V~ 7U lOOU 
l410 lUOO 
1)9~0 
0903 
1-31l0 11<_b 
1l2eO I-FlA 
1000 
bl50 
bA!:>6 
OSOO 

UBO 0836 
lI570 UllOO 
lI9;o 
0903 
1-3S0 11lo 

L853 
blW4 
41-20 
41:.39 
LfOO U9F7 
BIl03 
93BU lUU9 
2tlOO 
00U5 
UOOO 
OUOO 

tlAu3 

u31l0 OA5b 
0000 
000; 

'1070 2537 
L31l0 (1)<.3 
<.380 1121 
1I;10 lOUO 
b7;b 
LJ95b 
0903 
1-3tlO 11e.tl 
bAld 
\ll-bl !-FA" 

Ill-Lu U985 
;47e. 
b3b4 

LVK 
XT:'13 :'Tf{ 

.. 

:'TI< 
LLJH 
~UL 
)101< 
~TH 

LL 
NXwHl LI'IJ 

b 
tl 
l> 
bvOD 
INL 
b 

XTSTl :'TI< 
LNJ .. 
L"J 

tUlIAT A I.H .. 
lHkl:.l LK 
lH:'ll I)L .. 

LNJ 
uL 

LHK(;,Z LiL 
I)l 
lil 

owLLT lil 
lH:'T2 Vl 
LLb:'AV Vl 
It 

SH1o<LHH\J2 
SI< I, <LHI<\J3 
$Hl,<LHI<<>l 
:ik1,<LHI<U4 
$Hl,b 
$k1o:X'31-' 
:Oklo<Llil 
:;$kj 
:l>tl4,<I-LN 
>S+2 
>S+i+:I>AI
tlW I:. "LJ 
.. k3,>XI~Tl 
:$K.:I 
>NX"KT 
:OK3,<I:.OLJATA 
:l>tl4,<(;'1;.1'I1TL 

$tl4,<~VIA 
o 
5 
o 
$b4,<WI<I 
<~LJfj 

~ 
<H(IINMl 
(kLUILI-TI<AN~ll"i 
<LJUI'IMY 
U 
U 

.. KI:.AlI IIi'lV LHI;.(K ~IIIIU~ .. 
LL :;$Hu 
LNJ .. tl4,<II'I,,1 
L.b CLtl~AII,=)I'UO,~' 

Lb:' =Sku,=L'UOlO' 

Lb <llo~AV,:X'10JU' 

1'1 X 11 

...... .. 

bor 
ANl) 
Ok 
L~lk 
bl:. 
L.I'IJ 
Ltl 

>NX 11 
:pk~'=L'1000' 
$l<b,=L'lOOO' 
:.k',=:OKb 
>S+~+$AI
$b(,<l;.kKOk 
LCtl:'AV,=X'IUO;)' 

.. KI:.AO LlT :.rATU~ .. ...... 
LI'IJ .b4,<ILlT~r 
ANV :o1<5,=L'ObOU' 
lMk $k,,;::$kb 
tll;. >S+~+SIII-
LNJ Sbl,<l;.kkOk .. 

.. kLAO I)ArA bACK .. 
LuI< 
ut:.L 
1ViL.1i 
ALJV 
:'Ik 
ul:.L 
LI'IJ 
Vl 

LHkll3 ue. 
I;.OALJu I.)C 
LH~13 VL .. 

1M. .. 
.. lHl;.ll(. LiATA .. 

L"J 
LH:'I4 ()(. 
lHk('4 lIL 
It 
.. LHl;.lj<.. LiAIA .. 

LuK 
LNJ 
UiJ 
AIW 
ll. 
L~,k 
bt:. 
LI'IJ 

I'IXT2 Ii'lL 
b .. 

bW I;. I'll.) k:'IK 

.. 

:ok4,;::$k3 
=:OK4 
:.k4,=X'20' 
:ok4,=,-7 
J,1<4,<t:.UIILlu 
=Sk., 
Stl!o<kOATIl 
<KID 
5 
o 
o 
=$1<., 

Stl;,<LHl<.bW 
o 
5 

~OINIt:.k~ Akl k~St1 

.1<l,=X'2~31' 

.. tl4,<OUTLLr 
$tl4,<INfjYliO 
$k~'=L'LOOO' 
=Sl<o 
$k',~SHo 
>NXI, 
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lN~ul NI;.XT ~l~TU~ 
('1;.1 LA~T BLULI(. biT 
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tlkAI'IlH I~ NOl UNI)~kUN TI;.~T 

:'1;.1 :'IAT lUM~. BIT 
I~ II:' :;,tl 

:'TA1US I;.kk AI-TEk XMIT 
(;'1;.1 Clfj UNDl;.kHUN I-LAG 

lltl :.tKVllt I;.KRUK BIT 

llB ~I:.KVlll;. I;.kRUk BIT IN WKUN~ :'IATI;. 

(;,tl KL~ LhANNt:.L 

I-OKM :'IAKI Of OArA IN RAM 

~bTbtO~KN~~~u~Of{ kCV HAL~ ur LIN~ 
IN~UT tlurl-tH 
kAfII(;'1;. 
kAM AI)Ukt:.~S 
=1 II- bU~~I;.H :.TAl<rs ON I<.(;,HI BYII;. 

(;'1;.1 XM.' e.HAI'I BALK 

lHl;.lK kUUTINt 
o :'TAHI LEI-I bYIE 
, tHli::.~ 

?~~U~'~~~ETU L.DC X'31' 
:'TkIP 10 OA1A PTk 

(;'Ntl UIUN'T kl;.~ET LR25, tll1:' U,l, XM1T 
:'1;.1 FUK NI;.XT L.HANNEL 

.. ---------------------------------------------------------------------.. LNJ $b4,<klV 

.. Ol A bUl-rl;.k AVDkl;.~:' 

.. ul b kAI'I('1;. VALUI;. 

.. Dl C LHANNI;.L PKOuKIlM ADUkt.:,:. 

.. Ul U KAI'I(;,t UI- CHAI'INI;.L PkU(,kAM 
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0Al.:; 
OA14 
OA1~ 
OAl7 
OAlo; 
OA1A 
OAlb 
OAW 
OAlt. 
Oidf 
0A20 
0/0\21 

OAU 
OAn 
uAt.~ 
OAn 
(;A':1l 
01l2A 
UA':u 
lJAd) 
0/12i::. 
0/\:;0 
OA31 
OA3': 
(;A::I .. 
(;A::I~ 
lJA3b 
oAn 

OA3b 
OA3A 
uA,H, 

OA,;&) 
OA3t 
UA;lf 
U,,41 
(;A4::1 
UA .. 4 

(;A4~ 
(;/0\40 
UA .. 1 

UA"o; 

(;A .. O 
(;A4l 
UA4t 
(;A4t-

uA!>tl 
(;A!>( 
(;A~I) 
UA5t 
(;A60 

OAb~ 
UA63 
(Mo" 
OA05 
OAbo 
OAbll 

OAOA 
OAbc 
uAbi.. 
OAbU 
OADE 

OA70 

(; A 71. 
OA74 
OA70 
OA78 
OA'A 
UA7b 
OA7<' 
OA71:. 
OA"F 

b~40 0971 
t.<'b4 
9870 0200 
9rOu OA3b 
AU4 
<.i:i74 
LJb70 ~!)!)~ 
Ut-02 
It-~2 
lJAU2 
i041 
ur-n 

tI<.F4 
bt-80 OA34 
At-8(; 01143 
91174 
':If 0(; OA3~ 
bU4 
br'tlO OA3<' 
<'H)!) 
l>t-OO 1347 
jlill2 
bA03 
93tlO ut-OA 
1341 
UOUO 
(;2(;0 
000(; 

0800 134-' 
U3tlO uF'W 
1341 

9tl75 
A1l7~ 
At-(;O uA44 
U80 1102 
1341 
UOlO 

tl9LJi 
UIlu3 
b31l0 U031:: 

080 1171) 

lUj~ 
bt-<.U (;93( 
l::eb4 
tl384 

br-40 00;33 
I:.lb4 
AU': 4 
l874 
91370 0400 
91-00 OA36 
Of til t-flll 

9b'75 
AIl75 
11252 
ob80 , .. 00 
I::U8U 2600 

~09b 
I:.UDF 
VlDb 
(;90::1 
t-3bU Uli) 
nbC! OA62 

&)09b 
oL5!.> 
1:.95!) 
0903 
1'360 U<'b 

01$0 OUDe 

bll(;O 134-' 
jbOO OA7F 
1::870 04U3 
b280 09(9 
lOGO 
05tl6 
1::1170 045A 
OFIl3 
t.1l70 0203 

* * k<.V 

* wkTl 

kl V 1 ~i 
K<'V2M 
kLwk 
kLwkl 

* 

!>AVI:: 

LUk 
:>Ik 
Lvti 
LvK 
LLJ~ 
!>rk 
!>Ik 
INC 
!>Uk 
!>TK 

Ll)b 
!>Ib 
:>Ib 
Ll)k 
;,Ik 
Ll)b 
;,Ib 
!>TB 
!>lk 
bOl)O 
INl 
LNJ 
LJL 
lK 
Dl 
LJ<. 

LVk 
LI'IJ 

k<'LlI lIC 
* LvK 

LUk 
!>Ik 
LNJ 

klV::IM llf ... 
klV4~1 I)l 
* 

* LJOLA 
* 

';)AV::I,;L.'E<'b4' 

3>Kl,;)\'20U' 
3>kl,<KlwKI 
:Lb2,+3>b4 
:ok4,+3>b4 
3>k~,;L.'~!)~~' 
$K~,$b2 
3>k4,;:I>kl 
;$k;< 
$k<!,l 
3>k~,;jibl.!I>kl 

$b3,+3>b4 
$b3,<klV2M 
$b2,<klV3M 
$klt+$b .. 
$kl,<klwk 
$1:l3,+$b4 
$bj,<klLll 
$b4,=$o~ 
$k3,<IPk 
$K3,>KlV1M 
=$K3 
$bl.<;'l)l\lA 
<I)UMMY 
(; 

)\'20U' 
o 
$K::I,<IPk 
$b::l,<!>I:.ILlT 
<I)UMNY 

$Kl,+$b~ 
$k2,+$b~ 
$K2,<klV4M 
3>b4,<Mllb 
<I)UM~lY 
.UOU1U' 
;$k, 
>I)ULA 
$bj,<;,lkTIO 

$b4,<I)LAY 

LUb $b4,;$b; 
K!>Tk !>AV~,=L'I:.<'b4' 

* * 
,mp $b4 

* tLt.JI:.$b4,< ... kl 
*l:.l)l~lPU ADl)kt;,!> ut* I:.UltkANbl:: VALUI:. 
*I:.Dll:.lpU AUK!:.;'!> Or 

bOtr-1:.1< 

lHANNI::L PI\UbkAM 

LOAD $b2 WITH AI)DKESS 
LOAV $K4 W TH NUMb~R OF bYTt!> 
LOAI) $H5 wI1H INITIAL ~AlftHN 
5lUHE AT lOP ANI) bOTTOM U~ bU~ttK 

~INV INUtX TO LA:>T WORD 
k2 HAS WUKl)5 + 1 

LOAU $b3 WITH AVVKESS Ot <,HANNtL PRUb. 

HANbt Uf CHANNEL ~ROGRAM 

~Il~ U~ AVDkl:.~S Ot LCT TAbLt 

;,I::NU QUI Ll1 uYI1:.S 
L<.T IAbLt. AUl)kE5;, 

LUAD $KI WITh INOl:.x 
ul::l llb ~UNTRuL wURD 

t-Qk~1 l~b fOR "OHMAL OPtRAT IUN 
l~U VAIA ADUk~S5 
lCb lUNTRUL wuRI) 

bRANlH Mt.AN5 tLAb SET TO bY PAS;' ;,TAkl lU 

IIMI:. Ut.LAY 

* Dl * Dl 
kANbl:: UF eHANNtL PkUbKAM 
Llf ~A~AMl:.ltK TAbLI:. 

:l::vll:.O Uk 6<.UUD Uk tVI:.N bYIE bUr-Fl::k AUUkL~S 5TAki 
llb lON1~UL wUKI) 

* * wRT 

* 

;,AVI:: 

LDb 
LVH 
LUk 
!>11< 
b 

5AVt ktG;'. kl,2,4'5, B2,j,!> I,<M 

LOAV $b2 WITH CPU 'DDRI:.S!> Ot Butt-I:.I< 
LOAD $K4 wITH NUMb~R of bY1t:> 

;'TOkl:. ~ ~UUN1~1< ;,TART 

* lHl::lK !>I:.ND V5. KlV bUr-~I:.I<!> UN A bYTE bY bYTI:: bASI;'. 
* * * 

LNJ $i)!),<lHKb ... 
Dl 0 1= 51AH1 ON klbHI byrl:. 

* vl X 
* lHKbv. 

* ~HKl 
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LlJR 
LUI< 
Nt.b 
LAb 
LAb 

LDH 
LUH 
lMH 
bt. 
L(~.J 
tHI~(, 

KANbl:. PI bYT E!> 

;,U bY I I:: INDI::X 

HANGI:: 
AUVkt5!> Ut 51::"D bUFFER 
AVOHI:.5~ UF Rl:.lEIVt BUFfl::k 

bU ;,tN1 DATA 

VAlA I:.HkUK 

* I)ATA I!> GOUD, lHl:.lK 1 bYT~ MOkl:. TU 51::1:. IF INPUI EXCEEDED HANbt ... 
LDH $R~,$bo.$kl 
LOV $Ko,=)\'~" WHAI 5HouLU b~ IN NEXT byrt' 
ll'lK $1<6,=$K; 

* 
bt. >$+':+$AI-
LNJ $bf,<I:.RKOK IN~ul tX~I:.I::DEu RANGE 

* kEAD bALK P (UUNII::H VALUI:: 
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>lHK 
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>lHK 
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KI::AI) P VALUI:. 
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o 
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INC.u~~tLI uf'lKATION OF (HAN f'kObkAM 
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f' VALUt:. :'lAkT = 2 
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* * LNJ $~4.<rUIlTA 
* IJL 011111 ~lAkrIN\l UATA 
* OL KNC, KANIl~ IN bVTt:.!> 
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LLJK 
~Tk 
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H>rAL~ ~IH 
II'll 
biNl 
~TH 
LUV 
LAb 
LUK 

~1)lAI !>TK 
blNl 
K~IK 

!Pbl,c;!>Ub 
~K4,=l\'~5~~' 
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=$k3 
$kl,+$b4 
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$K3,c;rUTALf' 
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:'TUkl IlVll 
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* ---------------------------------------------------------------------
* * * * * Lk(1 
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LNJ 
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LUV 
!>lk 
LAD 
!>TI:I 
LUK 
:.Tk 
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LNJ 
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bt:.VN 
I"'L 
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LUk 
Vt:.L 
:'Tk 
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1:1" JMf' 
LL 
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II'll 
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.. b4.<f'Lti 
!Iob4.<C,lNlfL 

!!tkb.=!>"' 
!Pkb.«OUNT 
$b!>.<!>Db 
$b!>.<AUU!> 
$k2.=)l'lOU' 
:OK2. <KANC,ll 
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!pt:l4.<rLN 
>NXLH(4 
$10. >NX(H(l 
=!IoK3 
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=$K1 
$kltc:lOUNl 
=$K1 
>NXLHLl 
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<~1A:'K 
=$k1 
;:$Kj 

KI:YUkT Tt:.~T 
ML(L C,t:.Nt:.kAL iNIIIALIZ~ 

~~ T LUW <'oUN I 

AULl~~~:' Uf !>TART UF BuFft~ 

HNU LiNt ON 
NO MOKt. C,O bl-lCK 10 FIR!>I 

C,I:T LOUf' (OU"'I 

I::.i'lLl Or THI!> ItST 

* Pkl::.f'AKt:. ANU LUAU kAM IN~lkU(TIUN~ 

* 
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*" 
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LNJ 
U( 
0<. 
O( 
1)( 

lJl:.( 
LAb 
LAb 
LUV 
Luk 
Slf< 
LDV 
LUk 
LI1J 

LUV 
LUK 
!>TR 
LUV 
LNJ 

LUV 
LUk 
!>Tk 

$bl.c;!>UATA 
<k(k r 1 

"(kU01-K(k 11) *2 
X'200' 
o 

;:$R3 
$tib.<lKLlb 
$b3.<!>Oti 
$K~.=!> 
!Iokb.=L'(002' 
$kb.<Lf'T3A 
!l>Kb.=8 
!Pk,.==X'100' 
$bl.<II::.!>( 

!10K!>.;:!> 
3oKb.=L'L20l' 
$Kb,«f'f3A 
$kb.:;1j 
$bl.<I~!>( 

!DR!>.=l 
$Rb.=X'l-r' 
$Kb.<MA~K 

KAM AlJURt:.!>S 
lVE.N bYTl STAkT 

C,lT R~LE.lVl (HANNlL 

ADUkI::.S~ Uf lki.'S GENERATtO 
LHAkAi.ltK 
!>1;;1 (ONF. iN i,.PT rOR CR<.lb 

NUMtiE.~ or biT:' IN CHARAll~k 
NUMb~k UF lk~'S IN TAbLt 

C,O UU I~?T rOK CkLIb 

(HAKA(I~K 
StT (ONr~ IN i,.PT rOR C(IIT 

NUMbtk or blT~ IN CHARAlltk 
C,O 1)0 Il:" FOk lllTT 

(HANC,l MASK 
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002659 
()0.:!b6V 
002661 
00"b6" 
00':b63 
002b64 
OO.:!bb; 
00.:!b6b 
OOlbb7 
00.:!b6b 
00,b69 
00iib70 
OO<:b7! 
002b7.: 
002b7::1 
OO':b74 
002b7; 
0021>7b 
00<!b77 
002b7tl 
002b79 
002b80 
00Zb81 
00<:b82 
0021>83 
00':b04 
00"b8~ 
00,,6Bb 
00"b8'1 
0020Bb 
00.,b89 
00<:69v 
00"b91 
0021>9, 
0021>93 
00<:1>94 
00"1>9; 
0021>91> 
00<:b91 
v02b9b 
002b99 
Ou2100 
002701 
OO.:!/O, 
002/0j 
002"10 .. 
00.,70;' 
OO.:!'O", 
00<:/07 
OOnOb 

ouno,> 
00<: llli 
00" 7 11 
Oli211" 
00.:71.'1 
li02./14 
00<:11;' 
00d1b 
002117 
OO<:71b 
OOill'i 
00.::72u 
00 .... 1£1 
002"12, 
00.:"12:' 
00,,124 
002/25 
00,,72b 
00<:727 
00212ti 
002129 
002Bv 
Oud 31 
00n3, 
002133 
00;,;134 
00n35 
00213b 
002731 
00.o3b 
00,U3'7 
00 .... /40 
002141 
00d42 
00,,14;) 
002 "744 
00'::145 
002/4b 
00.::-147 
00,::741> 
00d49 
002/50 

002151 
00.:!"75.: 
Oon~.:l 

uu27," 
OU'::15; 
OU,U5b 
00215-( 
00,,'51l 
OV':!'S9 
OU276u 
Ounbl 
UO.:!lb2 
00'-'1b3 

OAF8 
OAFA 
OAf<' 
OAFIJ 

OAFF 
ObOO 
01:)0(: 
Ob04 
Ob06 
(;b07 

ub09 
ObOA 

ObOC 
OtlOIJ 
OuOI:. 
OtlOf
Obl0 
OblJ. 
Ob12 

Obl;l 

Obl~ 
Obl"' 
Ob19 
Oblt) 
ub1!.J 
ObH 
ub21 
Ob2<
Ob23 
Ob2; 
Ob,,1 
Ob2b 
0i:J2A 
Ob<:C 
Ob2t 
Ob30 
0i;)3" 
0634 
Uo3b 

Ob37 
Ob39 
Ob3d 
Ob3<' 
Ub::iu 
UU3k 

ut.>3F 
Ob40 
Ob4<:: 
01:l4j 
Ob4!:> 
(;b4b 

Ub47 
Ob'+<: 
Ob49 
Ob4b 
Ou4V 

Ob41' 
Ob~O 

lib;! 

Ob51J 
01;;1:0 
Ob:'f" 
OUbO 
Olll>.( 

OlHd 
ubb:' 
Ubbl> 
Ot;(>7 
Obb\! 
ObbA 

E870 Lb02 
EfOO 0[;)01-
6<"08 
9380 OB13 

!:><"OS 
b700 1351:. 
[870 4402 
1:;[-00 ObO~ 
blOb 
9380 Ob13 

31:;0" 
OF80 OAC4 

0,,06 
0226 
01()5 
<"002 
<..02<: 
0125 
()OOO 

U80 108l 

A870 0100 
ut:lA8 !33F 
Df 80' 133f 
9tl70 FfOO 
btl'i8 0000 
Of-OO OU13 
!.JDD3 
0381> 
bbtlO 2400 
brao 133F 
O~fO 
lJ~bO 01:l45 
IJf80 01176 
lJ~tiO 01:l3t 
A870 OOFO 
ul:lAIi 133f 
D~80 Ob6C 
1l3bU 0f-7lJ 
UI:lO<.. 

~bC.O UU03 
u380 0000 
OFIIU 
01137 
133A 
1353 

7<"F<' 
<"870 0100 
b7~1 
l3bO 11U, 
1341 
0040 

40"1 
':Ib~4 
bU9b Ob45 
bJ-80 Ob4~ 
HbO Ob42 

7lFb 
ti75b 

b380 0631:; 

Ub" 10DA 
0~b6 
<..tWO 13(1 
l3tlO 10kL 
117;; 
b05~ 
()0~4 

ij2U~ 
1000 
U~06 
OFUO ObS1 
bn4 

F380 11e8 
'1DFb 
0911& 
L670 0020 
1$751 
l3bO 110': 

x 

x 

* 

* 

* 

LuI< 
~Tk 
I.DV 
LNJ 

5k6. £'Cb02' 
Sk6, <"PT3A 

~~~: Vt~C 
LDV s~!.>.=!.> 
(.L <MA~K 
LD~ 5H6.=L'4402' 
~TH $kb,<lPT3A 
LVV $H6.=6 
i.NJ Stl1,<1~~t 

AlJV $H3.=" 
1:1 <NXlHl 

* L<"T FU~ ABOV~ lt~l 

* CPH 

<"PBA 

* * * Il~<" 
* 

lk~t<.. 

* <..PZ 

* 

D<" 
VC 
DC 
D<" 
Dt 
1)(, 
Ut 

Lt;J 

LVk 
LAb 
~lb 
LlJk 
LAtl 
NOP 
<"Mb 
bLt 
LAb 
~lb 
b 
~rb 
~rb 
~Hl 
~lJk 
LAb 
~Tb 
LNJ 
lI<" 

LrlLL 

$b4.<lH(. 

1.k,.=x'lOO' 
Sb~.*<AlJD~.$k~ 
sb,.<AI)LJ~ 
1.Hlo=-X'lOU' 
$tH, *<L" 1.Hk. $" 1 
<lk~L 
$b~.=$b::i 
>TI;.~CL 
$b3,<~lJb 
'"tl3.<AlJiJ~ 
>lk:;'lA 
$1:l~.<lPl 
Sb~.<LUMP+4+2~1.A~ 
1.b;.<LP.:!+4+$AF 
Sk2.=X'fO' 
$b~.*<AUiJ~.$k2 
3I1:l!.>,<u'::! 
Sb3.<~ULlI 
<CPI3 

LV5f-.$.DI-Ll,kANbll 

~El CO~F. IN (,PT FOR LR(U 

GO DO 'E~T FOk LRe8 

~I:.~I;.T MA~K 
~E' CONF. IN cPT fOR CRe12 

NUMbER O~ Illl:;, IN CHARACll;.R 
1)0 11:.51 ~OH <"I<C12 

INCHEMtNT TO ~EXT INPUT LHANNEL 

lJO SIMULATI:.V L~C 

~UHM AULJKI:;5~ rOK ~ECEIVI:. iJA1A 

kESIoT AlJL)~t.~S 

kkSLT MI:;M. POINTI:;H, WE'kt UVt.H b4K. 

AVlJkl~~ fOR LrlST <"CB 

~I:.NlJ LLT OUT FOR THIS LINI:; 

* IN TH1~ 11:;~1 4 Lll:l'~ Akl;. INITIALLY ~I:;T up AND uNl ADDITIONAL l~ 
* ~tT uP AFTI:.H UAIA II<At;~fl:;~~ Akt ~lAHTI;.l). IHI:. bASl OF THE L<"b'~ 
* 1~ MulltLJ UP .ljH I:;AlH NI:;W I:lLOCK XfkH ~O THAT A~L AVAILABLt. 
: MtMOkY wlL~ HAVt. lJATA IkA~~~lklD 10 II. ,HI;. <"<"b'~ ARE AS fOLLOW~: 

* <"<"1:1 lPU ALJiJ kAN~l (WOkD~) 

* * 1 b 80 
* 2 b+8U 40 * ::; U+<'o 20 
* 4 d+I:;O 10 
* 5 b+f-O 10 
* * IN lHt AIlOwt b = ~AUD~~. d ~TAkl~ Al 19001HI:;X) ANiJ 
* IN<"kI:.ASt~ 01 100(HI:;X) A~l~k I:;ACH ~I:;T O~ , ceb':;,. 
* 
Tl~b 

<"Pl 

* 

* 
* Tl:,~ 
* * TE~C, 
It~H 

* * Il!)1:; 

* 

LuV 
Ll)k 
<"1-
LNJ 
LJ<" 
Lie 
:,uk 
LVk 
LAb 
~Tb 
U1NC 

LNJ 

LNJ 
U 
LVK 
LNJ 
LL 
IU 

Lb 

bbT 
NOP 
blNC 

~k" =-4 fj,k4.=)(t 100' 
=!oKI. 
Sb4."'N<"<"tl 
<I)UNNY 
X'0040' 

S,K4.1 
$k1.=$k4 
:a.1:l3.*",<"Pl.$kl 
$tl3.<lPl 
$k' .<·1 I;.;:,b 

$b3.<~rkT 10 

Sb4.<!NXl 
>"1 I;~t 
$k4,<lON1b 
$1:I4,<lG~<"H 
= !ok::> 
=5H;.=$k4 

:;$I'<:..=L'lOOO' 

>11:;:'1) 
<II:;~" 
$kb.>TI:;:'H 

fOf(N <"I.b F-Ok I.HANNEL RUN 
<"PO LJAIA ADDk~S~ 
~I:;I FO,:( NU kUI'T 

:,Hlf-I UVt.k kANG!; 

:;'ll1kl l/U 

lNPUT NtXT :,IATU:, 

INI'UT :;'TATU!) 

~lE I~ ~IAIU:;' CUMPLETE 

IkY AuA1N 

c 

LNJ 
t,,'IV 
bNt. 
LUk 
lL 
LNJ 

fj,b7.<l:;kkOk 
1.k (.=-!.> 
>lt~J 
SH4. =J\' 20' 
:$k! 
$tl4.<MLlb 

L<..I:I NUl CUMPL~TI; AFTER (NANNt.L PkOG. ~XI:;CUI10 C'"~ 

kANC,t::. -
,lLI:;AH INUI:;X 

MAKt. lLb 



( 

IdLI:. MLL!:>lt 'kl:.V ~, ~iLLf' H:.!:>f (!:>M) 29 

U(J~'b'1 
OU" I7U 
UUi 17 1 
00" 17 <. 
UUn7~ 
UlIil7" 
()()n75 
()Oi nb 
OOd77 

UbbL 
ObbV 
Obbt. 

uu7u 
Ou7" 
Ob74 
Ob1, 
ublb 
ub77 
Uti70 
Ub7'1 
Ob7" 
Oo7L 
Ub7li 
utHt' 
lIUdl 
Ued'; 
Utlll~ 

Ubd 1 
Ubll':l 
Obllb 
Oo!jV 
UUbL 

Obb~ 
Oti91 
ub93 

Ub'i'+ 
ULYb 
UU'id 
UUY',I 
Ub9A 

U 1:1'1 L 
"b9L 
Ub':l~ 
"bAO 
libAl 
UbA': 

UbA .. 
UUAb 
UoA-' 
OUAIl 
UbA'1 

Ob"" UbA( 
UbAI:. 
libAF 
ObtllJ 
Ubb<. 

Oub,+ 
ObUI> 

ubbl 
OBb9 
UbUb 
liub( 

liuui.! 
ubor 
ubC! 
Uti(, 

Ub(3 
OtlL5 
Ou(f 
ObLd 

Ub(.'1 
ObLu 
OB('U 
Ob(1:. 

UbUl 
UbDj 
Obli4 

Obli5 
lJuLlo 
ObD7 
OulN 

ObDc 
UbOO 
uuLlF 
Obl:.O 

ObU 

13"1 
UOI>O 
'-'80 Ub~::l 

1-1:;(,0 OU03 
LJ::lbU O()OO 
OFtlO 
" .. 00 Ou7u 
13,1:. 
13,3 
1300 
8YLU O"/l:.!) 
09uF 
IJL80 Ublb 
v!jOO 13bl 
I:.tlllU 13bl 
hWO 1300 
f::lbO ll('b 

~tlrO UU01 
U3!jO UOOO 
L380 10~0 
uFtl2 
OuOO 

~b7U 0100 
,HotlO ,,400 
b381 

':IU7u ~O"U 
L3t1u 131:.4 
11753 
11"1 
UtlO 10bU 

L3!jO 105Li 
d3h2 
3b83 
IlAU3 
Of-rb 
/J700 1351:. 

93bO OrUA 
12f-LJ 
vU,," 
U2UU 
UlJuu 

bbllO 2400 
I:.bllO 1320 
5LOA 
b('Ob 
HJ7lJ ()H4 
L3bO lOBL 

u::lbO U~7D 
ObOL 

LI:I7u Olf'4 
UhO 1102 
240lJ 
U040 

Lb7u 00(,1:1 
L3bO 1102 
,,4FA 
OU"O 

L87U 00b4 
U80 1102 
,,~,(; 

lJ040 

LIHO 0004 
L3lW 1102 
2590 
0040 

b31:10 00::11:. 

C380 1141 
OF&.:: 
003C 

B2D!> 
1000 
U,OO ObDb 
f3110 llCd 

L870 0004 
L3BO 1102 
2;L" 
OObU 

CHIO 1170 

x 

UL 
llL 
bilK 

<LJUMMY 
X'OUbO' 
~f<7,<lt!:>u 

LALL LV$L,!:>Db,$.MA~K,f<ANuEl,l:.kAM 

LML 
ui;; 
I-Db 
LOk 
LUf< 
I-LJK 
LNJ 

It U~ LkL+l. 
LAI-L 

NUI:.H(. LNJ 
b 
OL 

I:.HAK 
>NUt.KL 
~b~.<LUMP+4+2~5AF 
!l>1<;,<I:.KAk+2 
5Kb.<I:.f<Ak+l 
;pk ',<tKAk 
:IIbl,<I:.Kf<Of< 

~u, PUINI~ tu !:>lAKt U~ 
LV$LU 

;pb4,<LHCT 
>$+<. 
o 

LUK :IIkl,;X'100' 
LAb :IIb3,<!:>Ub 

IF I:.KkUk HAl-I WItH; 

'I~' IN :11K!> 
'~HUULIJ bl:.' IN $Ho 
With IHt; LOCAIIUN OF EHRUI{ IN bLUCK 
tf<KUI< IN CkL ~I:.NEKATION, 5bo·P01NT!:> 
KtLU \I~ bUHI:.K 
LONIINUE COMP~kl~ON 

UIANNI:.L LUNT kuL 

LHANNI:.L lNI f. 

.oM" :lib 1 JUMI' TU LiO NI:.I\T LHe TyPt It __________________________________________ - _____________ -------_---__ 

It 
It 
It 
It 
It 
It 
01"T 

It 
UTPT2 

tlTI-'T4 
It 

Luk 
LNJ 
LL 
LL 
LI~J 

UATA UulpUI IE~T 

Lr..J !Iob4,<fLN 
JMP !lobi 
bUUD ;pk::l.>UIpr .. 
1NL ;$f<j 
b >UII'I" 
CL <NA:;'II. 

KI:.PUKT It!:>T 
1N1tlALILI:. (.h"NNtL 

ul:.Nl:.kA~ lNltl"LILI:. 

flNIJ liNt UN 
NU ~UbLH ON Ny TE:;'T 
ul:.l WHITt ~uu~H. ONLY 

It LUAU ANU PAL~ KAM IN:;'f~UtrIUNS 
It 

LI'lJ 
OL 
UL 
IJL 
liC 

!l>blt<~UATA 
<KOu1 
(VAL T!:> 1-I<UUll tt2 
X'lUO' 
o 

NUMdl:.K U~ kAM IN!:>IRUCTIUN!:> 
kAM ~TAkriNu ADLJI<1:.55 
EVEN SIAKT AUvKt;!:>~ 

It 
It 
It 
It 
It 

FUKM KANUUM DAIA lAdLE TO bl:. UUlpUT 

It 

LAb 
LAb 
I-UV 
LUV 
LOI-< 
LN.J 

$b3.<~Ub 
~bb.<Lt(Llb 
:.t(;,l0 
!Iof<o,;ll 
$f<7,;;OO 
fl,b4,<LHL 

UTpT!> LNJ :Ob::l,<:;,tfLLI 
<(,1'13 

It 

It 

It 

It 

It 
It 

It 

UL 

LUK 
LNJ 
1,,( 
liL 

LUK 
~NJ 
U( 
UL 

LlJk 
LNJ 
LiL 
OL 

LOt( 
LNJ 
1)( 
liC 

!Iok4,;!;>00 
:Ob4,<MLLb 
<~UI) 
l\'OU4U' 

:;'f<4,;200 
$b4,<MLLb 
<~Ub+l5U 
X'4U' 

$K4,;100 
:IIb4,<MLLb 
<!:>Ub+j!;>O 
X'40' 

!Iof<4,;lUO 
fl,b4,<r'KLb 
<!:>Uo+400 
X'4u' 

LI'lJ ib3,<~TK110 

It wALT ~Uk ~Ik!:>T Ltb TO uET kl:.AOY 
It 

It 

It 

LNJ !l>b4,<tt!:>T 
b >$+': 
UL bO 

Lo ;5K,.;L'1000' 

bbT 
LNJ 

<01 ... 17 
!IoIH, < 1:.1{t(0f< 

OTPT7 LOt( :01<4,;100 
!l>b4,<I<ILLb 
<SUb+4,0 
X'bO' 

It 

LNJ 
U(. 
O( 

LNJ 5b4,<OLAY 

LOAU :;'b3 WITH ALJUt(t;5S Of ~Ob 
LOAO :IItlb WITH AODKESS OF LkLlo 
INlflAL LHAkALTtH 
NUMtltK-O~ bll~ 1N CHAK. 
THI:. NUMotk U~ WUKUS MADI:. 1N TAbLI:. 

!:>I:.NU LLI bYlt~ OUT 

KANul:. u~ bYT~~ .TU bE LOAUl:.li fOk LRL 
~OKM Leb fOR ~HANN£L RUN 
XMII bU~~I:.R AvDKI:.~5 
NU KUI'I 

MMI:. (.Ltl 

MAKI:. LLtl 
LPU AUVkt.~!:> 
VAl.1U tlll ONL Y 

MAKI:. LLtl 
LI'U AUUKt!:>S 
VALID 

~TAI<T l/U 

ANO IHI:.N ulVI:. ~TH CC6 

WAIT fUK !:>TATvS COMPLET~ 
K£IUKN 
1/2 !>I:.L I1MtOuT 

~tT STAT LOMpLErt BIT 

lF TKU~ uO Stl U~ eee 
NO LCb LUMPLtlE ON TRAN~Mll 

KAN~t 
MAKI:. CLtl 
CPU AlJIJRt~S 
\lAL1u,~A~1 tlLuCK 

Ill'll:. DtLAY 

10 IYI'I:. 



TITLE MLC~I. 'kEV ~I MLCP 1E~[ (~Afl 30 

UbU t053 
00l.4 bF2U 
Obt:.:, bt03 
Obt.b E~40 0010 

OUEd ~CH' 
ObE9 bb80 2400 
Ubl", EbSO l3Z0 
vbEl; bC08 
vbtt 1-870 ulF4 
vb~O l3BO 108C 

ObF.: tsbv~ 
ObF3 9380 1009 
ObF5 1341 
UbFt> UOU" 
vbf7 UOOO 
vbFd OOUO 

UtoF9 D800 1341 
Obfo !:>Olb 
UoFL D900 1350 
ObFl: 0905 
OtiH' E800 135U 

ULOI F3bO llCb 

ULUj ,;1:,03 
0(04 (380 10~D 
UCOb b3B2 
U(O 7 3b80 Obb4 
OLO':l bAD3 
UCuA U~FA 

LUk 
MLV 
AUV 
~TK 

LALLULATt LCT CkC RESjUUt AUUKE~~ 

ACCUhuLAlt LKC UF kANUOM TAI:lLt FOkMtD EAkLi tk 

LDV $K!:>.=-l 
LAb $b3.<~D!j 
LAb $t;>b,<LKClb 
LUV $KI>.1l Il tHT LHAkACTr;.R 
LDk ;Okl,=!:>OO NUMbEK IN TAbl-E 
LNJ $b4,<LKC 

Dt;.C =$Kj CJLT KEAD CHAN .. EL 
LNJ $I:ll ,<KDATA DO bLOLK kEAD 
DL <UU~II"1Y 10 HEKI: 

OWT3 
UC (. KAN\Jt;. =2 
UC 0 KAM AUUKI:~~ c'uS HERE 
UL 0 EVtN bYTE bOU"LlKY 

LLJK $k!:> ,<UU~I~IY 
~CL $K!:>.1l 
L~IK !l>K!:>.<LKCAL AkE Ckl~' E(.IUAL 
bE >Pk!-Kl YE~ DO NlXT ~nANNlL 
LLJk $kb.<U{lAL , 1 ~, IN ;j,K 5 ';,6' IN $Rb 
LNJ !Hlf,<tKkOk OUTPUT EKKOR 

it 
PKFKl ALJV $k3,=3 
OlPfl LNJ $b4.<FLN 

INCKEMI:NI 1u NEXT CHANNtL 
.;MP $I:l£ 
bUut; $R3,<LlfPT!:> 
11K =$k,; 
b >Ulf'Tl it ____________________________________________________________________ _ 

it 
it 
it INIEkkUPT l;1:~CkIPIIUN 
it 
it it it * 
it bEFOkt kUNNINCJ uNUEK INTE~KUP1 MUDE lHL FULLO~INCJ * TAbLl.~ MU~I bE ;,EI UP. ALL TAbLE LONIAIN II> ENTlfllS 
: ~gR~~~~~~DtN~A}X ~~I:A68k~~~N~~~~TA~T~E(.IUlNlt. kN tNTITY 

" * * * * * * * * it 

* * it 
it 

* * * * * * * * * it 

* it 

* it 

* it 
it 

* it 
it 

* it 

* * it 
it 

* it 
it 

* " * it 

IN~ib - ~EI UP TU lUNTAIN THt NtCJ. HUMbtK O~ 
INIr;.K~UPT~ EXPECTED Ptk lHANNlL. 
II- II I~ ~U TO A PO~. NUMbl:R II W!LL 
bE A~~UMtD TH4T NO INlt~KUPI~ Akl ~XPtCTED 
UN IHAf CHANNEL. 

ILV - ~EI UP TU LUNIAIN THt LtVEL A~~IGN~D 
TU ",AUi lHANNti.L. 

'~T - ~ET uf' TO LUNTAIN THI: STATU~ tXPlCIEO 
ON tAlH LHANNEL AFftH IN1tkkOP1~. 

A~TER AN INrlkkuPl fE~l HA~ btEN TEKMINATI:D (NuRMALLY OR UTHI:KWI~t) 
THEML I~ ONE OlntK TAbLE CUNIAININCJ USt~UL lNl-uRMAllON 

PHI~r - ~UNTAIN~ U~uER IN WhlLH I-IK~T lb 
lNTtkKUPT~ UlCOkI:U. 

JHt PRU\JkAM kUN;' Af ~ LUbllALLY LJI~TINLI ~tVI:L~: 

LEVEL U - u~EU FOk ~lTUP~ Ai'll; DAIA lHEL~ING. 
II I~ Exl TED dY ~lHEUULlNC, LEVEL b;l 
bY MtAN~ UF A "LEV" IN~TRUCIIUN 

LtvtL 3 - kEAL TIMt CLUCK TIMEUUl. MAJOk Tt~TS 
WIIH INTERkUPT~ TtkMINAlt OY A RTl 
IIMtUUI. THIS LEVLL EXIT~ bY ~LHEDuLING 
LEVtL O. 

LtVtL 4 - LCb DI~PATLHtK ANLJ INTI:KKUPT MONITOR. 
[HI;, KUUTINE )UE~ ~fATU~ CHI:LKINb ~ND 
UI~PAICHL~ A ~EW CCU !-OK A LHANNEL 
II- NLtDED. LEvtL 4 ExIT~ 1U LI:V b3 bY 
A "~EV" jN~IK.;lIION. 

LEVELS ~-b~ 16 O~ THt~t ltVt~~ (VAkIAbLt) ARE u~EU 
FOk IHI: lb LHANNEL~. tAlH LtVI:L 
PUINIS lU THI: SAME kE-ENIKANT 
(HANNtL INIER~UPI HANDLtH. 

I-tVEl b3 - A "DO NJTHINb-wAIT" RUUTINE 
kt~iDtS AI THI~ LEVtl-. 

* fU U~t THE f'HUCJHAM INftkK.;Pl ~lkUlTUKE Ihl: FOL~OWING 
it ~rtP~ MUSI ~t IA~tN 
It 

* * * * it 
it 

* * * * it 

* * it 

* * 

1. U~E kUUllNE INlIIL. THI;, INITIALILl~ kLL 
TkbLI;.~. 

~. fiLL fHblES WliH INFURMATION. 

3. SLTUP lNltK~UPT vtLl0k~. (INITIT' PU1~ 
vElluR~ FUk EkHUR H4NULEk IN LtVEL~ ~-6~. IT 
~LT~ UP VLllUkS !-UK Ltv 0.3.4. AND' 10 lHll:K 
lUHHr;.ll VALUE.) 
4. U~t KOUIINE "Hll" TO ~tT uP kTL 10 

uE~lkED TIMEUJT VALUE AND TU ;,TARI RTC. 

~. IUHN ON Ut~IKED CHANNEL~. 

o. ~lHLUUI-E ANO DISPATCH LLVEL b3. 
c····· I 

Y 
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Uui::<;;7"J 
(JU.:,>SU 
UU.:!'JU! 
(J0<:98£ 
UU':'J8j 
UU~,>84 
u(J':9t1~ 
uu.:~al:> 
UO~'1tlf 
UU,,'J8tl 
(JU,,~tl'i 
U(J2'19U 
OU.:!'19! 
OU"<;9': 
UU.:!\193 
UU.:!'J'14 
UU2'19~ 
UU.:!'I9b 
UU.:997 
(J0;::99b 
UU.:!,,9\/ 
Uu3uOU 
U03UO! 
UUjUOi 
UU3U03 
UUjU04 
uU3uO~ 
(J(J3UOb 
OU3007 
UU3UOb 
UUjUU'I 
UldUlu 

UU3011 
uU3Ul, 
UU3U 1::1 
uU3U14 
uU3ul~ 
uU3ul1:> 
UU3ulf 
UU3Ulb 
OU;'Ul'1 
UU3U2u 
OU:W2! 
UU3U2~ 
UU3u23 
(JUjU,,, 
0U3U2~ 
UU3U2b 
UU3U27 
UU3U2b 
UU3u2\/ 
UU3U3u 
UU3U3! 
UU3U3t. 
UU"U33 
UU3U34 
Uu3u3, 
(JU3U3" 
UU:'u37 
UU3U3ci 
UU3U3'1 
UU3U4U 
U03U4! 
UU3U4" 
(JU3U4:; 
UU3u44 

(JU3U4~ 
0U3u4b 
0U3U41 
UU;'U4U 
(JU:;U4'1 
0U3u5U 
UU3U~1 
OU3u~.:: 
UU:;U53 

003U54 
U03U5~ 
U03U~b 
U03U57 
(JO:;U5b 
(JU3U59 
(J(J3UbU 
UU3UI:>l 
UU3Ubi 

(J(J3U63 
(J(J3U64 
OU3U6~ 
U03U6b 
0U3U67 
003U6b 
(JU3(Jb'1 
Uu3U7U 
OU3U71 
OU3U7" 
(J(Jju 13 
U03074 
OU3U7, 
(J(J3U7b 
U(Hu77 
(JU3U7b 
U03U7'1 
UU30BU 
OU3UBI 
OU3(J8<:: 
00308:; 
00;'084 
(J03085 
(JU308b 
(JU3U87 

UlUtl 
UlUu 
UlUF 
UUU 
UU" 
UU4 
Ullb 
UU7 
0U9 
UUo 

Ollu 
UlH 

('l.:U 
OlU 

01..24 
(,l2:, 

Ult. f 
Ul~9 
0l2A 
UUo 
Ul.:!Li 
UI...:!e 
Ul.:!!' 
UUu 
(J1..31 

U1..3,; 
UO~ 

Ol3b 
Ul3ti 
OU9 

OUA 

UI..3C 

UI..3e 
Ol40 
0l4.: 

Ul44 
Ol4b 
Ul411 
OC4A 
01..40 
0l41) 
01..4e 
Ol50 
Ol52 

01..53 
Ol55 
UI..5b 
0151 
0(59 
0l5A 
OV;,l 

lIC5t. 

Olbb 
Olbtl 
O(bA 
Olbl 
01..be 

Olb~ 
OUI 
Ol72 
01..74 

OUt> 
0(77 

UC7'>1 
Ul7A 
0Ul 

9870 522(J 
U80 13e4 
ti753 
Bt70 OU80 
l3t1(J IUbU 
l3bO l05U 
IBb2 
\/380 Ull9 
l380 UDU 
1..3b0 117u 

u380 0~7V 
UlDl 

9870 :,U20 
9~30 .:!beb 

Il0b 
\/~30 .:!bfb 

bfUU 1347 
0953 
OUUl 
9380 OFUA 
UI..A7 
UU14 
0200 
OUOO 
b8UO 1347 

(b70 0004 
0751 

1..380 1l0~ 
2800 
UUbO 

ObO OVAl) 

L3BU 1041.. 

1..1100 13tlU 
U8U 10tl 
lFOO Ol52 

'Ib80 0<':53 
9HlO Oe9U 
1..380 Iltlb 
OUOb 
bfOO UE9f 
7b84 
tiUO tl03~ 
OfbO Ul5t 
OU00 

b3bO 1021 
4UOO 
UOoe. 
tiUO UOtlF 
ti055 
0000 01..5" 
OHlCI 0(57 

UU05 

UtlO HILlA 
82U5 
1000 
0503 
~3bO llllJ 

tHOO L;l4b 
938(J UL(9 
9870 9020 
8980 1346 
U'183 

9b-fO ~020 
;'b03 
'1670 UO;::U 
9~30 ;C6~6 

1(06 
9F30 26F6 

llFF 
9f30 "bUb 
UbO 104l 

31 

~ WHe~ THt kTl IIMeOUI !~ lJMPLlTe fHt PkU~KAM 
~ WILL kL~uML Al IHl INSlkUCTION ~OLLD~IN~ IHe "~~V· 
~ WHIlH UISPAllHtu LtVlL 63. 
~ 
~ 

* ******~***~**~**A 
* * ~lk~T INTtkkuPI TeSI 
~ 

IN~ll 

INLOOP 

* 

* 

LVk 
LrlJ 
lL 
LeV 
LNJ 
Li .. J 
JMP 
LNJ 
Lj~J 
LNJ 

LNJ 
UI.. 

:1>1<1, =A' k , 
$tl4,<I'Ltl 
=$k3 
=.I.'UObO' 
$t.l4,<(,eNIIL 
$tl4,<~LN 
$tl2 
l>tll,<INTlr.l. 
$b4,<lH!NTL 
:l>tl4,<VLAY 

* SeT UI' eX~ll..TeU ~TAru~ IAdL~ 
LVk $kl,=.I.'5U20' 
~TK ~kl,<I~T.$k3 

* LUV 
~Tk 

* ~e"'V UuT 
~Tk 
Ldl 

~kl,=b 
$kl,<lLV.~k3 

LHANNeL I'kO('kAM 
)l>k3,<IPk 
=$k,;,=X'I' 

kePOk T I t;~T 

~~lflH TU L~V~L U 
~eNekAL 1NITIALl.l.e TO MLl..l 
flNu AI..11VE LINe 
NO MOkt LefT 
1~lfl~tf~~ t~~~~~~PTS 
I)I:.LAY '5M~ 

OUll'UI LI..I 
fRUM HtRt: 

I'UT IN LtVeL uF 6 FOR CHANNeL 

LNJ 
V<': 

~tll,<~UATA ~~NU PKO~kAM 
<~NbPklJ 

LA 
U( 
VI.. 
LVk 

2U 20 bYTt 
=X' .:00' kAM AVURt~S 
o ~TAK1S ON eVI:.I~ tlYTE IN llo'U 
$k3,<flo'k * ~e"'U our * SeT TO A 

LVk 
lL 

ll..lJ. 11~ I HI!> ~ Ik!>T TeST THt "1" bll (oIT 0) IS 
"0". NU lNTekkUl'1 SHOULU OLLUk FUR THIS fiRST Te~T 

$k4,=4 ANY kANl:Je 

* 

* 

LNJ 
Ul 
VI.. 

=$kl 

$tl4,<Mllb 
<klb 
=X'UU60' 

SeNU ll..tl 
ANY AUURt!>S 
LA~T bL-OI..K tlll ONLy 

* SHojI) OuT 
* 

INTl:.kkuIo'r LeVeL b + k~TUkN lHANNtL NUMBEk TO LlT 

LNJ :l>tl4,<LeVkI..H 
* * SI:.T vI' INTLkkUPf Vll..IOk I~ lP 
* 
* 

* 

LNJ 

LVk 
LNJ 
~Ik 

$tl4,<~eTVt:.l 

$k4,<I..ONTl. 
$b4,<l('~lH 
$k4,<kN~1.. 

* lUkN ON ChANNeL 
* LAtl $b1,<LV63TA 

~Tb $bl,<Lb3SV~ 
LNJ $tl4,<kll 
IK 6 
~AVI:. <Lb3~V3,=X'7Bb4' 

LeV 
b 

=l'b03~' 
<tlKHk 

kNFl Ul o 
* LV63TA LNJ 

V( 
vl 

iULP LeV 
10 

$tl3,<'1kNON 
=X'4UUO' 
o 
=Z'UUtlf' 
=$k5,<kN~l 

b <IOL.P 
* 

OUTI'UT LtVeL + kelURN CHA.NNI:.L 

SU~Io'ENU I..URNeNT AND GO TU 6.:1 

kAN~~ I..ONIROL WOk I) 

TURN ON I..HANNt.L 
CHANNeL 1..0NlkOL WORD _ ~IARI 10 
WORKS fOk XMlf + kECEIVI:. 
I)UMM LtV TO <:'~NekATE RINI 
INIo'ul ,:<AN<:'e 

~ PkO~kAM keTOkNS TO LeVeL 0 Hek~ I~ NO I;.KROk5 
tlKHk kll..f fURN UfF RI:.AL TIMe CLOCK 
* * I..HelK STATuS !~ I..UMIo'LeTe 
~ 

Li.J 
Lti 

btl T >$+':+$At' 

INPUT N~XT STATUS TO R5 

LNJ $tlf,<ekkOk ~TATUS NUT lOMPLeTE AFTek * "<:'NB" IS5UI;.I) 
* : r~Jewtu~y~)NEXT le~r. ~eT UP CCtl WIIH I bIT = & (PeRMITTIN~ 

* lL 
IN~T2 LNJ 

* 

Ll)k 
I.Ml 
tlr~e 

LI)H 
IN~T4 1:lt:'IN 

XliH 
N~XT4 ~Tk 

* 
* 

* 

LVV 
SIH 

LVV 
~Tk 
LNJ 

<~LA~ 
:i>tll,<INTIT.I. 
$kl,=.I.'90'U' 
<~LA~ 
>lN~14 

$kl,=L'5U2U' 
$K3,>NeXT4 
:i>Rl,=L'UO.:!U' 
$kl,<l~T.$I<3 

$klo=6 
$Rl,<ILV.$k3 

$K 10=-1 
$kl,<INMb.$k3 
~tl4,<~elVll 

~LA(, (LEAkEV ~OH fIRST l!Mt: fHkUUGH 
INllIALILt:. PkuGRAM FOR INIt:.KI<U"T~ 

tlRANlH l~ S~luNI) TIME THKU 

!>TATUS CUMPLelE 
tlkANCH l~ klVCHANNEL 

SET t:.XIo'el..leU sTATUS 

lHANNlL 10 HAvE LeVEL 6 

SlT TU eXPelT ONt:. INTERkUPI 
~~1 UI' kUPT v~crok IN CP 



T llLE MLI:.5lt 'kl:.V 1" MLI:.P 1t!>T (!>Af) 

0030llij 
003V89 
003090 
003091 
OV3U9" 
003093 
003094 
003095 
003v91.> 
003097 
003098 
003099 
00310li 

003101 
00310" 
003103 
003104 
003405 
003101.> 
003107 
003101> 
00310<; 
OOHIV 
003111 
003U2 
003113 
003114 
003115 
003116 
00,1ll"7 
00311u 
003U'7 
003120 
003J,21 
00312" 
00312;; 
U0312" 
003125 
OU312" 
00.3127 
00.H2!l 
00312'1 
00313U 
OV3131 
00343i 
OO,il33 
00:H3" 
003135 
00313" 
003B7 
00343!l 
003139 
003141.1 
003141 
00314" 
003143 
003144 
0(3),45 
00314e. 
003147 
003J.4b 
003149 
003150 
003151 
00315<: 
003153 
003154 

vO.:!!!>5 
003151> 
003157 
00315!l 
00345'1 
003161.1 
003161 
00316, 
003163 
003164 
003165 
00H6e. 
0031e.7 
OU316u 
liu316':1 
00317u 
003171 
UO::Il 7.:: 
OU3U3 
OU3!74 
OV3175 
003176 
003177 
O(d 1 7b 
003179 
0031llU 
U03J,BJ. 
003J,!l" 
0031d3 
0031114 
0031b~ 
OU3186 
0031117 
U031llb 
003189 
U0319u 
00,)191 
U0319" 
00319::1 
00::H94 

003195 
00:')J,91> 
OV3197 

0l:.7E 
UUF 
o I:.!l 0 
o 1:.11 i 
UI:.b3 
01:.84 
01:.81> 
Oebb 
U{,bA 
0l:.8b 
U 1:.11 0 
Oebt 

01:.90 

OC':ll 
0{'93 
Ol9~ 
01:.96 
01:.911 
0{'9'1 
0{'9b 
Ol:.ye 

Ol90 
0l:.9F 
OlAO 

ULA" 
UI:.A3 

UeA4 
Ol:.A~ 

OLAf 
U{,AIl 
ULAY 
Ol:.AA 
UI:.Ao 
UlAC 
O{,AU 
Ol:.At:. 
UCM 
UI:.tJO 

0l:.b1 
O{'b.:! 
OLI:J5 
UI:.oo 
OLS!l 
OLI:)\I 
UI:.btl 

OU,Li 
UI:.bf
u{,{,O 
(Kll 
liLU 
Oll .. 
OC<.;, 
0(.(.0 

U{,C7 

O{'C':I 
U{'Cu 
UU:'I:. 

UCI:.U 
U(O:. 
O{,U 
UUJu 
OWl 
O{,Di 
UI:.D3 
OeD4 
OLO~ 
ULLie. 
U(D? 
U{,Ob 
U{'O':l 
UWA 
UI:.Ub 

VLDC 
UeDI:. 
O{,O~ 
O{'LO 
Oel.: 
OU.4 
UI:.to 
uel:.l 
UI:.Etl 
01:.109 

4eFF 
8751 
UbO 110, 
<:800 
OOEO 
9880 OC53 
91'bO OE9U 
1:.380 lUSt:! 
OU06 
IIFUO 01:.9f 
78114 
bUO a03F 

U005 

'.I31l0 Of6A 
9800 1341.> 
1911F 
!lAllO 1346 
4101 
080 HOl 
21100 
0060 

tl3bO OF7D 
Ol:.A' 
OrllO OC61l 

0317 
0000 

!lAv3 
OFbO Oel<! 

u201 
9005 
0000 
0500 
F2f{' 
OZUl 
UijUU 
U201 
0001 
OOUO 

91170 !13,0 
080 13E4 
117~3 
{,311U 10;0 
83b2 
(380 1060 
OIlU 1170 

bf-OO 1347 
!l953 
0001 
Y3bO uFOA 
OOAb 
000" 
0200 
UOOO 

bbOU 1347 

l>31l0 OF1U 
O{'CD 
OrYO 

0001' 
002F 
ffOI:. 
F~<:L 
OlOb 
0007 
0226 
0027 
U010 
U011 
0030 
0031 
0008 
00211 
UOOO 

91170 (001l 
3bOZ 
110,0 
L3110 ODU 
U80 11114 
0110 UIl36 
!l,W5 
UOlU 
V51l3 r 3110 11 Ul 

* 5ENU UUT CI:.b WITH I SIT !>ET * THI!> I:.Cb NOT U!>~U !>tCUNU TIMI:. THRU LOOP 
* 
• 

* 

$R4,:;-1 
=$1<1 
ib4,<MClt) 
<IHp 
=Z'OOI:.O' 
$t:I!t<LV63TA 
ibl,<L1.>35V2 
$84,<1<1<. 
I.> 
<LI.>35V3,=X'71l84' 

:;Z'!l03F' 5U5PENU ,-UkRI:.NT AND GO TU 1.>3 

* I<I:.TUkN HERI:. AFT~R INTI:.RRUPT5 HAVI:. oeCURtO 
* kTlF 
* * {'HI:.CK THAI INII:.NNUPT UIU ae{,UR 
* 

* 

LNJ 
LOk 
BNI:.L 
Ii'll 
LOll 
LNJ 
oe 
O{, 

LNJ 
Ul 
tl 

!>FLb IK 
oe 

* iN!>13 Ii'lL 
B 

* 

$lil,<{,HLV 
Sl<l,<rLA<O 
$Rl,>IN5T3 
<FLA(, 
3.R4,:;1 
$b4,<M({'b 
<I-<IP 
X'I.>U' 

$b3,<!>tILI:.T 
<S~L(' 
<IN!>T2 

1.'0.:117' 
o 
=$1-<.:1 
<INLOUP 

* CHANNtL PI-<OukAM rUR AbOVE TE5T 
* ('Nt:HJRb 01:. 

* 

01,; 
oe 
Ul 
Ol 
Ol 
Ol 
DC 
DC 
01:. 

=L'v,Wl' 
=,'':IOO~' 
=,'0' 
=,'U;UO' 
=,'r2r{,' 
=Z'O,Wl' 
=Z' U.IlOO' 
="'O~OI' 
="'OUOl' 
o 

{'HI:.{'K 1 INTERKUPT OCCURtU 

t:lRANCH lr SECONU TIME THKU· 
~M H~~~ TlM~ THRU Ft A(, 
MAKE Clb 
ANY ADURt!>5 
LA!>T BLOLK, V~LID 

!>END OUT Le1 ClYTt!> 
fRUM HtRt 

t~hT6fLt15~'l(' NON ZEKO 
UN 1H15 CHANNtL. 

bNtl, WAll 
LD :;; 
NOP NUl-' 
OE.L NOI" 
Bolf -3 
bNB, WAll 
INTK,NUP 
bNtl, WAf I 
NOP, WA I 
!>PAkl:. . 

*---------------------------------------------------------------------* * * * * * * * * UATA !>tT 5LAN I~!>I 

* O!>!>T LOk iNl,=A'!>' 
LNJ :l>S4, <PLo 
I:.L :;$1-<.:1 

v!>5TLP LNJ $B4,<rLN 
JMP :l>tl2 
LNJ :l>tl4,<btNiT, 
LNJ SS4,<OLAY 

RtPOKT Tt5T 

~iNU ALllVt 
tNU UF TI:.5T 
1NiTrALI£t 
UI:.LAY 25 M!> 

LINt 

* LOAU {'HANNlL PI-<~bl-<AM ~UI-< ~ATA 51:.1 !>I:.AN 
5TR Sld,<IPK 
LUI =$1-<.:1,=1.'1' MAKt !>uRt WE HAllt A XMIT {'HANNtL 

LNJ :l>t:!l,<!>UATA !>I:.NU PKOuRAM 
01:. <!>lNPK(' 
01:. 4 ~2~~ltK 10 5LAN PROGRAM 
01:. =X'lUO' I<AM AIJUK~!>5 
01:. 0 !>TAKT UN tVI:.N BYII:. 

LOK Sk3,<11-'1-< 
* 

bl:.l tiA~K It!>T CHANNEL 

* UUTPUT LCT DAIA 
* * DATA !>lAN MA5K = ALL /.tl-<O'!> (0) * MA~t LLA !>IAIU!> = ALL ONt5 (t) 

* 

* 

LNJ 
Dl 
I:l 

!>lll:.!>T OC 
UL 
DI:. 
v( 

INTLlI O( 
01:. 
oe 
01:. 
v{, 
vI:. 
V{, 
OL 
O{, vC 
U{, * !> TAl" SI:.AN 

!>I:.T!>11 LUI-< 
blVN 
AO,", 
LNJ 
LNJ 
LNJ 
LCI 

bel' 
LNJ 

:l>t:!3,<!>I:.ILU 
<5{'11:.!>1 
>!>U!>ll 

="'VOUf' 
=,'002f' 
=,'t-fUt' 
=L'rf<:L' 
;"'U,06' =, 'UOVI' 
=,'O,i6' 
=,'UO,/' 
=L'OOI0' 
=L'OOll' 
:;,'v030' 
=L'UOJ1' 
=L'OOO!l' 
=L'uO,!l' 
o 

ANO LHtCK THAT 
SR1,=£'{'OUII' 
$R3,>3.+' 
:l>l<l,=li'20' 
:l>b4,<OUlLU 
iB4,<OLAYL(, 
iB4,<lLC151 
:;$R~,:;X'lO' 

>$+.<+$Af 
$b7,<lRKUI-< 

!>I:. 1 L<.I 

Rtl:.tIV~ MA!>K 
XMII MA!>K 
I<I:.{,tlVt LLA !>IATU!> SET TU rr 
XMII I:.LA !>TATvS 5[T TO rr 
RI:.V P LUVNTEI<,<M!>b 
ReV P {'OUN1EI<,<L!>B 
liMII P {'UUNTI:.K,<M!>B 
XM11 P eUU~TtK,<L!>B 
Rev ::'TAT (LLT) 

XMIT 5IAIU!> (LeT) 

RLV 5{,AN lONIKOL 
XMll 5LAN CONIKOL 

MA!>K UF 0 INHIB1T!> 115 OPERATIUN 
OATA !>~AN = I, SloT LCT !>IAT = 

MOUlrY rUR TI<AN~MIT 
!>ENU OUT I:.hAN"EL COMMANO BYlt 
OI:.LAY '<;VM!> 
iNPuT Lei !>TAIU!> 10 R5 
bloT OAIA !>I:.T ~HANuE BIT 

OATA !>tl !>LAN 811 SET WIIH 
MA!>K Of 0 

o 

o 



c 

( 

C: 

1ilLE MLL~I, 'HEV ~, MLLP 1L~T I~Af) 

0031911 
003199 
uO::l.lOv 
003;':01 
003,02 
UU3;,:03 
UU:;,,04 
U03';:0, 
OU:;,,06 
003207 
OO::l,Oij 
00::1';:0'1 
003210 
OU3dl 
00::1;<1';: 
OU32D 
003d4 
003d~ 
OOnlb 
003211 
OU3dtl 
003<:19 
OU3,2U 

OO::lal 
UO::l22, 
003223 
00j224 
,003225 
003,26 
OU3227 
UOj228 
OU3<:29 
OU3<:3U 
00301 
0030, 
00303 
003':34 
003,35 
003.:3b 
003.:37 
003<:3b 
003239 
00324U 
U03,,41 
003':4': 
U03':43 
U03,44 
003':45 
003i:4(> 
OOji:41 
003,4b 
003;:49 
uu,;.:50 
OU::I,51 
003i:5..: 
OU:;,;:; 
OU3':54 
003;:;; 
OU::Ii:56 
003;:5<' 
U03i:5b 
00::1.:59 
00,;':6U 
003;:61 
Ou3':6" 
003':63 

003,64 
003,65 
003':6b 
U03,,67 
00:;i:6b 
00:;':69 
003,7u 
UU:;,71 
UO",,7.: 
OU3i:7j 
OU:;.:'74 
Oli3i75 
OU3.;:n 
UU3,n 
U03,7b 
OU3<.79 
u(,:;l.:80 

UU3dl! 
UU3"8,, 
Ou3.:il3 
uUj,84 
UUj,il5 
003,/31.> 
UO,;"tn 
UU3,bti 
uU.:l.:ti':l 
UU,;;:9u 
UU3;:91 
003;:9, 
()U3,93 
()03i94 
()u::S,9!:l 
UUj;:9b 
uu3,97 
UU3..:\lt> 
UU:;,99 
OU,;3UU 
UUBOI 
OOBO,; 
OU3303 
UO';30 .. 
UUB05 
UU3300 
00330-, 

ULEb 
ULE.D 
OCU:: 
OLt:.f 
OLF() u(f, 
OLF't 
ULF5 
IKF7 
OLFII 
O(f;\ 

UlFtl 
OLFI) 
OlFF 

vUOI 
0003 
vVO't 
OVO~ 
OVUo 

UlJOtl 
vllOA 

OVU( 
UoO~ 
UliUF 
OUIl 
OUl, 
ulil4 
OlJlb 
UOlCl 
OlJl<J 
vUIA 

vOl\:. 
vOl~ 

UlJ"V 
uoa 
OV,4 
vOl6 
UDOitl 
OD29 

u03u 
UU3E 
oo .. U 
vO"1 
lJu .. , 
Ul!43 

uD .. ~ 
UU"b 
UU4tl 
Ou .. A 
U04(. 
Uv4l! 
OlJ"~ 

Oli~U 

ULJ~;: 
\Jli5 .. 

ULJ~b 
\JV~b 

9b70 000t:. 
:;l:lO2 
IElu 
9F57 
0110 Ut:.77 
057U I"FUU 
0657 
O~Ou 134':1 
tl65S 
1)570 FFOO 
0657 

I)~OO 134A 
l3ilO ODL3 
ULO 0470 

UIIO 0836 
Ill05 
UOIO 
U5b3 
F3bO ULb 

91170 U400 
<JrOO 135t:. 

ti3LO u270 
OLLO 
9bOO 135E 
IUOI 
06UU UU52 
9fOO !35~ 
9670 ouuF 
~~O<: 
lUO 
USO UI)O 

U80 117D 
9/3QO U4<J 

9600 13,t:. 
L311v UI)O 

OBU ODAD 
93!l0 UEC9 
lL06 
91-30 ,6~6 

':1080 U03!l 
91-80 UE9D 
U80 Ill:)b 
OU06 
ilrOO Ui:;9~ 
7tl/34 
81:.70 tl03F 
Orb6 

b3BO UF70 
UlJLO 
or02 
UF~F 

UOU5 
C3tiu Oti36 
1121)5 
OU10 
U5U3 
1-380 IILo 

lCOD 
UIlO UDU 

U80 ODvL 
t:.tl70 0010, 
1.1950 
U9U3 
~3!lO IlLU 

U~\I0 OOUL 

L3b(J ODLI
UIlO 117l.i 

b3LO 0226 
U(LI; 

~HANLH II" HELtIVt:. CHAN 
rO~M L~A AOOH~S~ 

HEAO OATA St:.1 STAfU5 
~T~IP UFt- UNU~EO ~YTE 
rOHM SIAIUS WITH ADDRESS 

rUHM LUM~Lt:.Mt:.~T Or 5TATUS 
~HIP 1I1)01<t:.5S 
OR IN AUUI<E!)S 

CLA ~TAIUS. OATA ~CAN 15 5TILL 

~II<ST STUI<~ A~AY UATA 
OUT~UT ~YTt:. Tu LLr 
WAll ~UI< ~IHM~Akt:. TO FIN'~H 

* * 

LNJ 
Ltl 

~tl~ 
LNJ 

3ob't.<lLLT~T 
;:$H!),::X' 10' 

>$+":+$AI
$~7,<t:.HI<OH 

OATA !)ET LHANb~ I~ KE~ET 

INPuT LCI STAIU!) 10 R5 
b~l I)AIA S£1 ,HANbE BIT 

: STAkT U~ LuOP WHILH wiLL IlSI THE OA1A ~~I MA~~ 

* * * OSL.OOP LNJ $b3,~t:.rL(1 ~~NU OUT Lc:T 
OL <~UE~T 
LUI< $I<I,<MAS~ 
~OL $1<1,1 
bc:T <~l' 11 A 
STR $Hl,<MA~K 
XUK $Hlt::X'r' 
bE.VN SI<3,>S+2 

5~~~~1~A~~ MOkE ~IT!) TO IESI 
01< IN Al)uHt:.5S FUH RCV MAS~ 

AUV $l<l,=X'lO' MUD'~Y It- XMII 
L.NJ 3o~'t,<OUTLll UUI~U' MA~~ (Kl) TO LLT * UU1PUI bYT~ TO LLA PO~lS11UN IN LLT. TH1~ bYTt:. wILL TE5T * ON~ bIf PO~1!)11uN LOHH~~PJNU1Nu TO THt:. MA~K WH4CH HA5 ONt:. * lALH bIT PU~IST1UN IN lhE SIATUS MAS~ I? LHELK~I) ONCE 

* LNJ S~'t,<ULAY OI:.LAY 25 M!)El 

~ll !)E I. 

LOH $I<I,<T~MPI 

* 
bEl LLA NUHMAL STAT + AVOHt:.~S 

~'TH LLI AUl)kE~5 
LOMPLt:.MENT biT 10 TE5T 
OUTPUT' TU LLA !)TATU5 

* 

AUH 
LNJ 

UP FUH 
LNJ 
LNJ 
LI)V 
~rR 

$Hl,<MASK 
$b4,<OUILLI 

t:.RHOk INH:.HHUPI 
3o~4,<LEVHlH 
3OtH,<INII U: 
$1<1,=6 
SH1,<ILV.$H3 

* SWlTLH 1U LtVt:.L 63 * UATA ~LI ~(IIN WILL. IUHN O~ WITh 
LAb $bl,<LV63T~ 
~Tb $bl,<L63SVl 
LNJ :I>~4,<HIL 
0(" 6 
~AVt <Lb,;SV3,=X'78b4' 

Lt:.V ::l.'bU3r' 
b >OOL, 

* 

SET LLI bYTE!) FOI< LEVEL = b + H~TUI<N LHAN 
INllIA~l£E INrERI<UPT5 

St:.l ~Ok ~t:.Vt:.L b IN LEVEL IAbLt:. 

LONIHOL :: "00" 

~~} ~¥tL:gHl~7Eb~~EL 63 SAV~ 
AfTt:.H ~O MSt:.L PT 
PASS ALON~ HE~lSl~R5 

~U5~t:.NO ("UHHErtT AND GO TU 6'; 
kETUHN H~RE AfT~~ R7C RU~T 

* Lt:.V~L 63 lJut. vUTPUT A DATA ~ET ~CAN LUNIHUL wOI<U * wllH biT 0 :: 1 (SLAN), biT I =1 1~t:.T 5TATU~), ~lT l = 0 * IIN1t:.~HU~I),<~ll 3 = 1 151AHI LHANNlL P~ObRAM) 
* LV63Tb LNJ 

0(, 
NUtk20 NO~ 

b 

* 

:»b3,<~E1LU 
<~ll~VA 
>OUL, 
>NOt.~lU 

OU1PU1 OAT A S,AN ~YTE 

WAil ~uR I<TL 1NTt:.HRUPT 

VIA H1L * I<lTUI<N HERL 
* 

IN1ER~UPT. ThtN IN~UT LLT ~TAIU5 

OUL, 

* 

kTU 
I..NJ 
Lb 

ba;1 
Li~J 

>S+,,+$Ar 
$~7.<LHkOH 

1UHN Urf HlAL TIMl CLOCK 
INPUT LCI 5TAIU5 TO R5 
bt:.l DAIA ~t:.T ~HANbE BIT 

OAIA ~~T ~LAN Bll NOT St:.1 

* HE~ET LlVlL TO ,EHO 50 bLOCK HlAo WON'T LAU5E lNTt:.I<RUPT. 
* 

* 

* 
* * * 

LUV 3oHlt=X'O' ADD~t:.S~ Uf LlVEL 
LNJ ib4,<DUTL('T OUTPUT-O-TO L~V~L 

t~~ ~~~:~~~~b~. I<E.AU P VALUE fO Tt:.MP 
LMH $H5,::$K6 
~L >$+,+$Ar 
LNJ $1:)'7,<tI<KOI< 

b <U~LOOP 

IlSI IHAT oATA ~E.' ~LAN WILL CAU!)E lNTEkI<U~T 

~LII1A LNJ $~'t.<LHIN'l. 
$~'t,<OLAY 

INl11ALltE CHANNEL 
OELAY ,5 M5. 

* 
* 

LNJ 

LI~.J 
OL 

* uUTPUI LCI 

$~3.~ETLU 
<~LII:ST 

VAl A 
* * MASK = ALL UNE~ Ir) 

~t:.NO OUT LCT 
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OUHOb 
OV.H09 
OOBllJ 
00;1311 
OlJ331.: 
0033 l;l 
Old314 
lJOB1, 
oU331b 
OU3,,17 
OlJ3:Hb 
OlJ331'l 
U03.j2lJ 
003321 
ou3322 
OU3323 
OU;l324 
00:.l32~ 
003320 
UOB27 
00B2b 
OU3329 
UU3.HO 
003331. 
00333" 
lJU3333 
OU3334 
003335 
003.;30 
003337 

U03331> 
003339 
OU:B4U 
003;14J. 
00334<; 
003343 
003344 
00334!> 
OU334b 
003347 
00334!> 
U03349 
VU335U 
0033:'1 
UOB52 
UU335':; 
OU3;l54 
003.,5, 
OU.'I35b 
003357 
0033!)b 

00B59 
003360 
00336J. 
OlJ336" 
UOB63 
OU3.:l64 
OU3;'6:' 
OU3366 
00Hb7 
0033bb 
U03.:lb\l 
OU3370 
003371 
OU3372 
0()3373 
003374 
00B7!) 
003.:l70 
003377 
00337b 
0033 79 
OU3380 
003381 
00338" 
003383 
003384 
0033as 
OU3380 
00Ba7 
00338b 
00B89 
OU3390 
8gH~~ 
00339;;1 
003:;94 
00339~ 
00:;:;96 
003397 
0033911 
003;;19'1 
003400 
003401 
003402 
003403 
OU3404 
00340, 

00;l40b 
003401 
0034011 
00340'1 
003410 
003411 
00341, 
0034b 
OU3 .. 14 
003415 
00341b 

UV:>9 
0\.J5b 
O(;!'>l 

(JO!>O 
(1)51;: 
o \.J!> I' 
OObO 
UlI02 
()U64 
Ovo' 
0007 
0()t>9 
(JObA 
OlloL 
UUbl) 

UUbF 
0071 

lJU73 
(1)7, 
(J1.;77 
lJI)79 
UU/A 
OI)"'C 
OU7U 
lJV7f 

lJObO 
OLib2 
OUII3 
00tJ4 
Ol)db 
OV8a 
0{;1l9 

UVtiA 
OLldu 
OV8li 
OVbF 
v090 
OU'ill 
lJU9.2 

OU94 
OU9~ 
01.)90 
01.)97 

lJV99 
UU'ilA 
()Ci9b 
(1)9L 

OLJ9t. 
0l.)A0 
OVA, 
OliA::! 
vllA4 

OUAb 

ODAb 
OvA~ 

OvAtl 
OVA<.. 

OOAl) 
OvAl:: 
UI)AF 
Ol)bl 
0l.)b3 
OUb5 
OUb7 
0l)b9 
OUbA 
olibB 
OOb<" 
OOSt 
Ol.JbF 

OVCO 
01)<,,1 
live;;: 

ti380 OF7IJ 
0050 
UFB4 

I-FOF-
H2F 
O()OO 
UBO ODAD 
9380 0l;:l9 
Il06 
9f30 26F-b 
L380 104L 
lCFF 
9F30 261.)1, 
lLOf 
9FOO 134b 

98lJO 134A 
UBO 01.)0 

9t:lbO 006U 
9~80 ut9V 
'-380 IHlb 
00U6 
IlFOO 0t;:9f 
7884 
IIUO il03t
Or8b 

9870 AUOIl 
3LJ02 
11;:20 
<..380 00<..3 
01'00 OLl80 
0~58 
Offl.) 

U005 
UlO 03fl 
U60 0630 
8205 
vOl0 
0583 
f-380 I1Cb 

112V5 
4000 
U503 
F380 11<..11 

H;OD 
3b02 
1~20 
L3BO 00<..3 

<..3BO 000<. 
~b70 0200 
1.)9% 
090;' 
F3BO 11<"1:l 

93(,0 OF-oA 

8AU3 
Ol-liO OCbb 

0001 
0101 

CW5 
I:H .. 51 
9570 03CO 
91-00 13b!> 
9070 0006 
<"800 UC!;> 
l3bO 10te 
B051 
0054 
07U3 
1-360 llCb 
CED; 
tl3b't 

UOOB 
0021i 
0000 

* 

* ~C! Tl ul 
0<.. 
liC 

~<"112 LNJ 

* 

LNJ 
LOV 
~TR 
I...NJ 
LOV 
~TN 
1...0V 
~TI{ 

* SI;:NI) OUT 
* 

2ob3.<S~TLCl 
<5(.111 
>S<"U 2 

;L't-I-OF' 
=l'1'1-2t-' 
o 
$b4,<L~VR<"H 
20b 1. < 1 NT I f L 
:j,R!t::b 
$tH.<II...V.2oN3 
3ob4.<SI:.TV~l 
:litH.::·l 
20tH. < 1 NMb. 2oH3 
2oRl.=X'~' 
~Nl.<SCfL<> 

(.OMPI...I:.M~hl O~ NOKMAL 

I...I.)H $H1.<TI:.MP~T 
I...NJ $ij4.<OUlI...Ll 

* * !>wITlH 10 I...C:V~1... 63 
* 

* 

LAo 
!>Tb 
LNJ 
UI,. 
SAvt 
L~V 
b-

~bl.<S<..iT3 
2obl.<Lb3SV2 
$b4.<I<IC 
C) 

<1...03SV3.;X' 76b4' 

::L'oOJI-' 
> DOL 3 

!>ET I...ct 
lAtil.1:. AI)I)HE5~ 

HELti VI:. MASK 
XMl r MIISt<. 
~NLI Of TAISI...I:. 
SET LCI I:lYTES FON LEV6 + R~t. <"HANN~L 
INITIA~lt~ IN1EHHUPTS 

!>El FON L~VEI... b IN LEVEL TAbl...t 
St;:l UPVI:.(TOH FOH LEVEL 

SET fOk ON~ HUPT I:.XPEcTI:.U 
Stl FLA<> fO SCAN 

STA1US 

OUT PUI VALIJI:. 

!>LT P VI:.CrOH .N LtVEL 63 SAV~ 
SET NTI. 10 INrEHHUPT 
AfTt:.H :l0 MS 

SUSPENV LUkR~nT AND GO TO bj 

* LI:.Vt~ 03 <"01)1:.. uUIPvl A liATA ~CAN CONTHO~ WOHD WITH * biT 0=1. SLAN. ull 1=0 (SET STATUS I bIT Z=l (I~TtHHUPTI' * biT 3=0 (SfAH] LHANNI:.I... PH~~NAM). 
!>CIT3 I... UN $Nl.;l'A008' 

bl:.VN $R3.>!10+2 
AliV $Hl.:X'~O' 
I...NJ 2ob4.<OUTLCl 

wHUPT NOP <~C,13 
NW >SC!I~ 
b >WHUPT 

* 

bRAN<"H If HtCt.IV~ 
MOOlt-Y FOH XMtT 
OUTPUT bY11:. 

WAll rOH INTt .. RUPI 

* N~TUkN HI;:HE. VIA RIC LNI~N~UP1. (HI:.CK LCt ~TATU~ TO IN~uHt * THAT liATA StT SLAN tH I IS Ht;:S~l. 

* DOL3 

* 

RT<..F 
I...NJ 
I...NJ 
I...b 

bbl' 
LNJ 

I...I:l 

$b4,VI...AY 
$b't.<IL<"TSI 
:$I<~.=X'lO' 

>2o+<;+2oAI-
$b , • < tHIWH 

=2oH,.=X'4000' 

TUHh Uff RtAL TIMt CLO<..K 
WAil fUI{ ChANNE~ PROGRAM 10 fINLSH 
INPUT 1...(1 STAIUS TO R5 
<>I:.T OlllA !>t;:T CHAN~E BIT 

I)ATII SI:.T SCAN BIT IS ~t:.r WHI:.N 
IT SHOUI...LlN'T bt.! 

C,E T I NI.I:.RkUP I ~ r A 1 US B 1 r 

btlT >2o+,2+3oAf-
LNJ $bl.<tHROk DATA St.T 5lAN (11)N'T SEl HuPI bll 

* * H~S~T LI:.V~L IN ~Ll ~O t-OI...~UWINb bLOCK NI:.AU WILL NOf CAUSI:. AN IN11:.RRUPI 
* I... I) V $Nl.=X'Il' AI)I)I<I:.S~ UF I...blEL 

btVN $N3.>3o+2 bHANCh~l~ kCV 
AI)V $Hl.=X'lO' 
I.NJ 3ob4.<UUTLll OUTPUT 0 TO I.~VI:.~ * CH~L~ P COUNT~N IU INSUkt THAT TH~ CHANNI:.I... PHOyRAM * l)ION'1 .STANT. 

* 

* * * * CH~<..~ THAl INTl:.kHI,)Pj OCCURtD 
* LNJ 2obl.<CHLV 
* * TI:.Sl fOH NtXT <"HANNI:.I... 
* INC =$H;I 

b <OS:'II...P 
* * CHANN~L PHU~RAM fUH SCAN TI:.ST 
* S<..NPkC, ~~ 

* * !>UtlkOUT1NI;:!> 
LlVH<..H SWB 

STS 
ANIl 
5TH 
Xul{ 
LOR 
LNJ 
10 

blOT 
LNJ 
SWb 
..1M., * ~Cl CONTROL 

* ~lTSVA 0<.. 

* 
0<
LlC 

=Z'OOOl' 
:,'lJ10l' 

fUN INTI:.HHU.,l 
Sb4.:$b!> 
=$HJ. 
$HI.:L'U3<'0' 
3okl.<Hl<..HN 
$Nl.:b 
3oH4.<LONl11 
$ij4.<L(;,!>(H 
=$HI.=$H4 

>2o+2+3oAF 
3ob7 .<~RRUN 
2ob4.=3ob~ 
$b4 
FOR !>LAN H.ST. 

:L'vOOI:l' 
:t'UO;ltl' o 

T~STS 

* OUTPuT LeT byTt:. (ON1A1N~1) IN kl 

HI:.AU P VALUE 10 I~MP 

LHANNtL PRO(;'RAM STARTEt) 
bY I)ATA-Stl S<"AN WHEN IT 
~HOUI...I) NOt HAVt. 

LHtCK 4NI~kI{UpT OlCURED UN LHANNtl... 

bO 10 ~I:.XT <"HIINN~1... 

NOP.<WAII 
WAil. WAlT 

SAVt. b't 
bl:.l :> kE~ 
STHIP 10 <..PU jO 

PUl. IN LI:.Vf..1... b 
t-UNlT1UN COOt FOH OUTPur Ii'll CONT 
MODIFy FUH CHANNtl... 
OUTPUT lNTI:.HNUPT LONTROL 

(.OMMAN!) WAS NAK'~LI 
NE:>TOHI:. 1:l4 

kev SCAN ('ONTNOL 
::ZM1T ?<"~N COnTHOI... 

o 

c 
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003 .. 17 
u03 .. 1u 
UU:;41':! 
OU3 .. 2U 

OU342J. 
OU342, 
OU3423 
00:; .. 24 
OUj42~ 
003420 
003 .. 27 
00:;42b 
00::1 .. 29 
003 .. 30 

00::1431 
003 .. 3, 
003433 
OU3434 
0(d43~ 
00;!430 
00:;437 
OU343b 
003 .. 3';1 
OU:;,,4U 
OU3441 
003 .. 4, 
OU3 .. 4:; 
003 .. 44 
003 .. 4~ 
{){)3440 
003 .. 41 
003,,4b 
00344'1 
{)03450 
00345i. 
003 .. 5<: 
00:; .. 5,; 
00:;4;4 
U0345~ 
(J03450 
0034~7 
00345u 
0{):;4~'1 
{)034bU 
{){)3 .. 01 
OU346~ 
Uu3 .. b3 
(J03 .. b4 
003 .. 6~ 
{)034bb 
003 .. b7 
00;'46b 
0{)3 .. b'i 
OU347U 
0(J;'471 
003472 
003473 
00.3474 
OU347~ 
003470 
0034"17 
00:;47b 
00.3479 
003480 
00348J. 
00348.< 
0034113 
0(J348" 
00348~ 
003 .. 80 
0034!!7 
0034!!b 
003489 
003490 
00349J. 
00349, 
003493 
003494 
003495 
003490 
003497 
00349tl 
003499 
{)03~00 
{)03;01 
003~0.! 
003;03 
003~04 
{)0350~ 
U03500 
003507 
003508 
00.3~09 
003~10 
U03;11 
003;1<: 
00.3513 
003~14 
003~1~ 
OU3~10 
003517 
00351b 
003519 
003;2u 
003521 
003~2~ 
OU.3523 
U03524 
003;25 
00352b 
OU3527 

ouu 
OlA4 
Ol.Ab 
OlKu 
UUL'> 
UUCA 
UliCu 
OUCu 
OUU:. 

UlJCI
oliUO uuu, 
Luli4 
LUlio 
OUUI 
UliUts 
UUDA 
UlJUd 

OUUL 
OUUU 
UuUF 
OUtu 
OUt1 
UlJt., 
OUU 
OUt. .. 
Oli~~ 
OUt:." 
OOt.9 
Uli~A 
OUlu 
OOEC 

OliEu 
OLlI:~ 
OOFI 
OUf::l 
()Uf5 

()OFo 
OUrS 
OUFA 
uUrC 
O{)Fu 

OUFF 
OLOI 
Ot03 
Ol05 
OL01 
OLOII 
OLO':l 

OtOA 
OI:.OC 

Ot.Ot 
OUO 

OUI 
OU, 

OU:; 
OU~ 
OUt> 

OU7 
UU!J 
OU9 
UUb 
UUI.l 
out' 
0t.21 

0l:Z2 
Ul24 
OI:oZb 
01:oZ-7 
01:029 

01:21:1 
01:.2D 
0t:.2F 
OUO 
01:.31 
ol:n 
UU3 
OU4 
01:o3~ 
0t.37 
01:o3!J 

01:039 
UI:03A 

L!:.U5 
l8UO 13(0 
(380 10t.( 
tJ051 
OU54 
U70:; 
f:;80 ll(U 
ltU5 
!!384 

Lu)5 
ltJOO 13L2 
1.380 lU!:.( 
b07U tJOOO 
U054 
U703 
~.3bO 11(b 
(U)5 
b3b .. 

ll06 
I:JFOO 1347 
3l:JU3 
B8L1] 
1120 
lll53 
4h:!0 
':IA54 
~I-UO OOtb 
93bO 100':1 
134b 
oon 
0000 
OOO() 

O!JUO 134tl 
U570 OFH 
UI-OO 134tJ 
b8U() 1347 
idb4 

9b7U ~420 
L3bO 13t.4 
8t.70 0080 
~lO~ 
I)~OO Ot2~ 

~tlbO 2400 
bF!!O Ou 5 uno 0200 
LrOO OU6 
b753 
,(1'0 
4LO;.; 

L3bO 10l>lJ 
93bO OtL9 

ObO 1051) 
Of':/<! 

11751 
"I-U 

UbO 1102 
1341 
OOUO 

57F( 
IlAU3 
BAllO OUS 
!!A80 OE11> 
!!AbO OUb 
AI-48 FH5 
nUl 

01100 01:.2f 
AtJ70 8000 
98~2 
9~00 1339 
1900 01:.37 

91-00 01:.30 
9380 OF59 
0000 
0000 
26fo 
IIAO~ 
5lJ3F 
0905 
UFOO OE21' 
2041 
29EE 

10-0 
tJ752 

OUTLU ~Wb 
LUN 
LNJ 
lU 

blUT >$+2+$AI' 
LNJ $br,<tNkOk 
~wl:l :.>1:14,=$1:15 
..IMP $b4 

* * 1~~U~ lHANNtL INIIIALIL~ 
LHIN1L ~WI:I Sb4,=$b5 

* * ktAU 
* kPVLU 

UOL4 

f'VLUI 

* 

LUk SM4.«ONTl 
LNJ Sb4.<l~~(H 
10 =L'1I000'.=Sk4 

1:11 OT 
LNJ 
~wb 
JMP 

f' VALUt:. !-RUM NAM 

LUV SNit=o 
~TR $k3,<lPR 
l:JtVN $R3.>UUL4 
OI:.C :;SRj 
LUV $Rl,=3!! 
LUN $R4,~$k3 
MLV $R4.=X'ZO' 
AOU :»Rl.=SN4 
~TN $N1,<PVLU1 
LNJ Sbl.<NOATA 
Ul <II:Mf' 
Ul 2 
()l 0 
Ul 0 

LOR $K5,<r~MP 
AND SN5,=L'0I-F!-' 
~TK SK5,<rtMf' 
LUI-< Sk3.<IPR 
,IMP )1:14 

OUTfJUr LLl bYlE I-UNe (Out 
MOlJII-Y !-UR !-Ok LHANNEL 
OU1PU1 bYTI: 

LOMMANU WAS NAK'I:.O 
kE:.SIOMt:. ~4 

LHANNE:.L (ONTkvL 
MOOII-Y I-Uk lH~NNI:.L 

COMMANU WA5 N~Kl:.lJ 
kl:.510kl:. ~5 

tll-<ANLH II" I-<~AII 
('1:. 1 kl:.AU LhAN,~EL 

I"ORM SIAkT 01- LCl AREA 
I"ORM AUORt5~ uF I" COUNTt.k 

UO ~LU(K KI:AlJ 
10 HE:.kl:. 
2 l:IV ll:~ 
kAM AUUNI:.~S 
~TAkr ~T I:.VtN CPU bYTE 

*------------------------------------------------------------------
2ND INfl:.kkUjJl It.Sf. * * * * 

()() bLUC~ WM11t.S ANU Rt.AOS ANlJ LHl:.l~ INTtkkUPT~. 

* 
3 DI:.Ft.kI:U IHII:NNUPT~ ANl ACLUMULATE:.U UN ALL LHANNELS 

- LEVt.L~ 5 - 62 AKt JSlU 
* * ~ll~T 

* f'MILf' 

* 

LUR 
LNJ 
L~V 
LUV 
STI-< 

LAb 
~Hj 
LOR 
5TR 
LL 
LUV 
LOV 

* lNITIAL1Ll CUNlkULLI:.R 
* LNJ Sb4.<(,I:NITl 

LNJ )b1,<INTIIL 
* * ~t.T Uf' 3 LLb'S .. OR t.ALH C~ANNEL 
* CLbLP 

* 

* 

LNJ 
1:1 

(L 
LOV 

=ski 
$1<5.=-3 

NI:.XT5 LNJ :l>b4.<ML(b 
<I)UMMY 
;:X'O' 

AL>1l {)L 
NAO OC 
* 

* SI:T NT! 
kT6 

* 
I,.V5TN 
LHAN 

RT7A 

* 

blNl Sk5,>NExT~ 
INC =5N3 
IN( <AlJU+$AF-l 
INC <HALl 
lNC <MALI 
~TH $RZ,*AlJlJ 
biNC !~2,>tCbLP 

UI' LEVI:L~ 
LOH SR5,<LV~TR 
LDR SR2,;:l'8000' 
LUM $Rl,=$N2 
ANlJ $Hl,<IMASK 
bl:.l :IoNlt<HT7A 

SH1,«HAN 
$bl.<fTbL 
o o 
<ILV 
=$H~ 
$H~.=63 
>RT5 
$~5.<LV~1~ 
SM2,l 
$k2,>HTb 

REPURl TI:.S1 
~u~PtNU + ~UIlK (HANGE TU Ltv 0 
~TAklIN~ LI:.Vt~ NUMBER 
~TAkTING Lt.VI:.L 

('I:T AUUktSS 0 .. StND DATA bU .... EN 

kAM AUUKtSS 

R3 IS LHANNEL COUNTER 

kAN~E ~f 1WO cYTI:.S 

MLLL GtNI:.RAL !NITIALIZE 
!NlrlA~ILI:. INIEMNUPTS 

~INU A~T1VE L1NE 
ALL HAV~ bE:.I:.N fOUND 

R1= 0 MEANS LI:.FT I:IYlE BOUNlJkY 

"O~M C~b 

kAM AUVRt5S 

~ET fUk N~XT tHANNEL 
bUMP (PU AUUH~S~ 
~UMP ~AM AULlH~55 
bUMP At3A1N 
~I:.T UI' DATA ~ ASttNDING 
bRANtH IfMO~t TOGO 

::'flL.t.VEL. .~TAt<T 

!>THH' IU tHANNEL. ~IT 

IN1T1AL1L~ tHANN~L 
set LEVI::L 

. - ~~X~~EL:·-
LI:Vt:.L IAbLE 

CHlCK If LAST LEVI:.L 
bHAN(H l~ LAST LI:.VEL 
5tT FO~ N~XT LEVeL 
lJO_1'tfX I. .... HANNt.1. 

* ~ONM MASK fOt< LIN~S TO bE It5TI:D 
it 
IH5 LUV 

L'I. 



TITLE MLL51, 'ktY ~, MLCP TtST (5AFI 36 

003~2b 
003~2'i 
003~30 
003~31 
003~32 
003~33 
003~34 
003~3!) 
003!>3b 
003!>37 
003~3b 
003!>39 
003!>40 
003!>41 
003~4': 
003~43 
003544 
003!>4!) 
003~40 
003!>47 
003!>4b 
003!>49 
003~5U 
003~51 
003552 
UU3553 
003~54 
003~5~ 
0035~6 
OU3557 
003~5b 
U03559 
00356U 
003561 
gg~;~~ 
003564 
00356~ 
OU3566 
003567 
003'6il 
g8~~~Z 
003,71 
003,7.:: 
003~73 
003574 
00357~ 
003!>7b 
003577 
003,7ij 
003,79 
003580 
003581 
OU356, 

003,83 
003584 
003,8!1 
003586 
003587 
00358b 
003,8'i 
00359U 
003~91 
U03!>9" 
003~9;1 
003594 
003!>9, 
00359b 
003'97 
003!191:1 
003,9'1 
00;l60U 
003bO). 

00300, 
003003 
OU3bO" 
00300, 
003bOc> 
003b07 
OU3bOl:l 
U03b09 
003C110 
OU3t.>11 
003b1.:: 
003613 
OU3014 
003615 
OV3b1b 
003b17 
U03bl1:1 
00301'1 
00,;b2U 
003021 
00302<: 
003b23 
003b24 
U030Z, 
003020 
003027 
o03b<:b 
0031.>Z9 
003b30 
003031 
00303, 
003033 
003034 
003035 
00303b 

01::36 
OULl 
OUt: 
Ot3F 
ut4u 
Ut.4, 

Uk:.43 
0104, 
Ut:.47 

Ut49 
Uk:.4b 
Ut:.4C 
Ot4Ll 

Ot4t 
0c:50 
OE51 
Ot5<: 

01;.53 

01;.5, 
01..5' 
01;.58 
Ut:.5A 

UI;.5b 
Ot5C 
01:.51:. 
Ut5F 

Ot60 
01:.6<: 
01:63 

Otb4 
UE60 

UI:.68 
Ut6A 

Utb~ 
(1061) 
Ul;.b£ 

Uuo 
uUl 

OU3 
01:74 
UUb 

UI:.17 
of:.79 
OUA 
oE:.7~ 
OUto 
ot1F 
OU:lO 
Ul:.bl 
UI:.b3 
UI:85 
Ot80 

Ul;.d·' 
UI:8b 
0':'8'1 
01;.8A 
v£8b 
Ol:tiL 

Ot93 
UI:.94 
UL9, 
lJL9b 
UI;.97 
OE9b 

tHllu 2706 
8AOl 
ZOll 
3903 
Ao7CJ 0001 
1879 

AFOO Ok:.4L 
AFOO 0£51 
AFao 1351:: 

9380 OF59 
Ff~D 
UOOO 
26Ll6 

9380 OF59 
5000 
0000 
,6£6 

080 1041:. 

b380 103b 
8753 
080 1051) 
0000 

lLFD 
b3t10 1021 
0400 
0001 

b380 1021 
OtlOO 
000" 
080 1171) 
17bO 0t.5C 

U80 11l!1:l 
UOOC 

81-00 0E:.9t
IBb4 
bUD b03!' 

0005 

9380 OF6A 

:;D3F 
OZOO OUI-f 
!l382 

tlF40 U50C 
0008 
L800 13L6 
1:.380 10.I;.L 
b055 
0054 
0703 
F380 llLb 
ilt·CO 0500 
OOOB 
<13<14 

0000 
0000 
0000 
0000 
OI'C.O 
I'l'fF 

0000 
OOOU 
UOOO 
0000 
utAF 
I'rtF 

OOUO 
0000 
0000 
0000 
Otd9 
l-~rF 

1<T7 

I<T!I 
* 

* * 

,t<3.<lLY+lb.5>U 
=5t<1 
$1<2,1. 
iIU.>HT8 
$k2.=l'0001' 
'1<1.>~n 

5TI< ,1<2.<I<T2 
5TH SH2.<l<f3 
5TH St<Z.<MA5K 

* SET UP INlk:.t<RUPI INfOI<MATlON 
* 
I<T2 

* 
I<T3 

* 

L.NJ 
LlC. 
DC. 
DL 

L.NJ 
vI:. 
LlC 
LlC 

ilH .<flbL. 
-3 o 
< IN~lb 

Sbl.<HBL. 
=1.'5000' o 
<1ST 

* 5tl lNTtRROPT VtLTOR5 
* L.NJ Sb4.<StTVtC. 
* * 5tND OUT L.~Y£L. AND CHANNt~ 
* L.NJ S~3.<5ETY 

LL. ='1<3 
L.NJ ,b4.<I'LN 
HU 

* * lUHN ON AL.~ CHANNEL.S 
* 
1<1l0 

* 

* 

* 

L.vll 
L.NJ 
1.iC 
OC 

$H1.=-3 
ib3.<THNON 
"'l.'0400' 
1 

L.NJ Sb3,<1I<NON 
DC. =Z'ObOO' 
LlL 2 

L.NJ ib4.<DL.AY 
blNL $Hl.<I<Tl0 

* St1 UP HTC FOH ·100 M1L.L.15EC 
* Sb4.<I<IL 

GET LEYEL FOR CHA~NEL. 

PUl IN bll FO~ CHANNEL 
MaHE 1UIoO 

SET EX~E~TE:.D INTtt<RUPT COUNI 
3 lNTEI<HUPT/LHANNI::L 
MASK HIt<' H:5Tt.D CHANNEL.S 
TAtlL.E ADLiRESS 

5El EX~tLTEI) ~TATUS 
WHAT StAI SHOuLD ~E 
~~~u~U~A~E~TtD CHANNEL.S 

tlND L.1NI: HUMuEH 
NO ACT1VI: L.INt NUMBERS 

3 bL.OLJ<. UPt.t<AIIONS/CHAN 
TUHN ON AL.L. LHANNtLS TO bl: IESTI:I) 
STA~T OLULK WKITt:. CHANNt.L LUNTI<UL. 
bL.O~K WHITE OPEI<ATION 

fUHN ON I:.HANI'II..LS 
bL.OLK HEAD OPeRAliON 
~LOCK t:ttALl 
Ll£L.AY t5 MS 
~HANCH If NOr L.AST TIMt 

* NOW 

LNJ 
LiC 

SWITCH 
SA II I:: 

=1, 1010'S UF A 51;.1:. 
I..tVtl..5 TO 63 AND WAIT tOR SMUKE TO ~LtAH 

<L.635113.=X'/8b4' 

L.tY =l'b03f' 
* * ktTUI<N HtHl AI-Ttl< INTtl<HUP1S 

I<TI:.F * LHtCK AL.L. lNTI:.HKUP15 OL~U~I;.Ll 
L.NJ ibl.<LHL.Y 

it 
it I;.NLl Of 1 LUOP ThHU 
it 

it 

CMII 
1:)1.. 
JMP 

* NtAD LlATA 5E:.T SlA1U5 
it 
055TA SAVI;. SAy,;.=1.'0008' 

it 
it 
it 
it 

* 

LUH 
L.j~J 
10 

blOT 
LNJ 
I<SII< 

JMP 

* INTtNKUf'T 
it 
15AV4 

1545 

* 

$H4,<LONlI2 
$b4.<("~5LH 
=51<:>.=iI<4 

>'+,+$At
$IH.<tkI<OH 
SAV:I.=L'OOOB' 
$~4 

SAYt At<tA - LtY 4 

sAt- .v 
ItO 
loX'O' 
ltO 
<lMUN 
-1 

5USPtN~ ~URl<tNT AND DISPAILH 63 

HAVE OtLUHtLl 
SHUT U~F KTC 

LHt.CK AL.~ L.EII~LS INTERRU~TtU 

~SbtKTtOCoLA51 L.tVEL 
tXll TtoSI 

SAVt 1j4 

~I;.T FUNCIIO~ ~OLlt 
OR IN ~HANNEL NUMcER 
INPUT VAIA Stl STATUS 

LlUNE 

TRAP SAYt P01~T£R 
I:.HAN. ~tVI;.L. 
5AIII;. NU H£ulSIER5 
I<rU 
~tt! SCHE:.UULAK 
5ET PHIV(L.I;.~t BIT 

* INTtHHUPT SAIII: AI<I:A - EI<t<jt< INTtRI<UPT 
* tRHII'IT HI:.SY 

* 

I<tSy 
1<t:!)Y 
1)(, 
DC 
Ll~ 

* Hit SAY£ AK£A 
* HTLSAY RI;.SII 

t<I:SV 
I<tSv 
DC 

HTL5Vl LlC 
DL 

$M.O 
1.0 
1.0 
l.'OUOO' 
<I<H.HLlL. 
-1 

fHAf' SAVE At<tA POINTER 
LltV Il..t III 
I<FU 
5AVt 
ERROH KUf'T I<OuTINt 
5U Pl<lYIL.t~t 

~~~l~l IU uEI~ 510RED HI;.Kt 
5AVt 
POINTS TO lNTeRHUPT ROUTINE 
SET PI<IVIL.E~t Slf 

o 



( 

T lTlt Mll!>l. 'HtV f' Ml(P H:!>1 (!>M") 37 

OlJ3637 
00303b 
00303':1 
00.;04U 
UOj,,41 
UU3t>4<: 
OU3t>43 
UlJ3044 
OU3b4~ 
00.11>41> 
0(;';047 
U03t>4b 
OU31>4~ 
00';1>5u 
OU';1>51 
Ou3t>5.:: 
OU3,,53 
OU30S .. 
003055 
U()3b5b 
UU305., 
(;U3b51> 
UU3,,5\/ 
003b6U 
U03b61 
003b6,: 
003,,63 
OU3b6 .. 
U0366:> 
UU3b60 
U03661 
UU31>6b 
0(;31>6\/ 
OU31>7U 
003071 
(;0367" 
U031>73 
OU3b74 
UU3t;.7';) 
Uu31>71> 
UO.;o77 
0031>7b 
003079 
OU3u8u 
0031>81 
003682 
U03b83 
003b84 
0031>85 
uU308b 
(;U31>87 
U031>8b 
UU368\1 
0031>90 
U03(;91 
UU31>9" 
OU31>93 
0031>94 
01.13695 
0031>91> 
0031>97 
U031>9b 
003699 
OU370u 
003701 

OU370~ 
Oun03 
01.1;;704 
U037U5 
003706 
U03707 
003"fOIi 
00370'1 
003710 
0031lJ. 
Ov371, 
003713 
003714 
Ou371,;) 
003111> 
003717 
003Hti 
003719 
003720 
003721 
OO:HU 
003723 
00H2 .. 
00,n2,;) 
003721> 
Uon27 
003728 
OOH 29 
00373U 
003731 
00373<; 
003733 
003734 
003735 
003131> 
003737 
003730 
003"139 
003140 
08 3"141 o 374':: 
00374:; 
003744 
003745 
003741> 
003"147 
00374tl 

UI:.':1~ 
Ol:.\/A 
Ut9Ll 
01:.\/( 
OL9" 
(;1:.\/1'. 
Ot'1F 

OtA5 
OtA., 

Ut.AIl 
(;tAA 
OtAl 
utAt 

Oto"l 
Olb9 
Uttlti 
OtBli 

Utot. 
Of.LlF 
Of.CO 
0l:.C1 
UI:.(<! 
OlC:; 
0l:.C4 
(;tl5 
OECI> 
0l:.C7 
UI:.Cti 

0t.C9 
OI;.CI3 
UtCC 
Otef. 
Ut(F 
0l:.D1 
uto" 
01:.03 
Ot04 

Ot05 
ul:.07 
UI:.D9 
OtOA 
UlOb 

01:.1-il 
utOO 

utLlF 
Ol:.t.l 
Ott:, 
Ol:.b 
01:.1:.5 
0t.1:.7 
(;{:.E9 
o I:. I:.b 

01:.1:.( 
UI:.t:.1:. 
OI:.FO 
(;t;F 2 
Ot~4 
OtFI> 
UI:.Fti 
lJI:.F\I 
Ut:.Fb 
OtFli 
OHF 
UI-Ol 
01-03 
01'0';) 
0t-01 

0~09 
(;FOB 

OUOO 
0000 
7b84 
UOOU 
OtAS 
t-t-Ft-

01-00 1341 
Ol-ft 

8(00 Otti6 
1i1:.10 0080 
t-31i0 lllb 
UOOO 

bCOO Ol:.til> 
ut:7(; 001i0 
1-3bO llCb 
OOUO 
lJOOO 

ilL 10 !lOOO 
IlAIlO Ol:.tlLl 
1l3CO FFftl 
0000 

Ot91 
0E.b9 
o 1:.9 Ll 
OtA5 
OEBb 
U~C" 
Ot(1l 
nOI> 
0l:.l7 
2711> 
n06 

BF40 049A 
fFfF 
Iifl60 Ol;.til;. 
Alf; 
DLlbO OI:.CI> 
0904 
bet- ~ 
tiF-b2 
Oft-A 

LltioO OEBE 
AtlBO 0000 
lCCl 
Off.: 
lnF 

lCtC 
Ll8BO 0000 

Ab80 
LlF-1:.2 
l1FF 
AtlBO 
AF80 
AbllO 
DB80 
DF-li2 

vtiBO 
O~C2 
UB80 
vFC2 
UbBO 
uFC2 
1l7S1 
9FOO 
9FOO 
9fOO 
9FOO 
91'00 
9FOO 
91HO 
91'00 

Dti80 
uF80 

0000 

0000 
0000 
0000 
26(1 

01:.94 
0003 
OE8B 
0004 
Ot9A 
003F 

OEBO 
134C 
134tl 
0001 
0002 
0003 
8000 
0000 

1351l 
0000 

Ii 

x 
X 
X 

x 
X 
X 

X 

it 
it l~TI:.RRUPT ~Avl:. Akl:.A - LLVEL 63 
it 
L6J:'Vl 

L63!>V2 

l63:'V3 
it 
it 
it 

kl:.!>V 
Ht!>V 
HI:.SIi 
kE!>V 
UC 
UL 
kl:.!>V 

!ltA!-.O 
100 
1,X'7tHI4' 
ltO 
<L63HOL 
-I 
5+!itAI-

it LtVl:.l 1>3 CU~TA1~!> 'wAll' ~U(;P 
it 
l63HUl NUP 

tl 
it 
it 
it 
it 

THAP !>AVE 

it TRAP 
it 
Tkl-'tt{k 

it 

I:.HHOR 

!>T!> 
ll:.V 
L~.J 
HLT 

<UUMMY 
>Lb3HLlL 

ARI:.A 1S Al lOC 2 - 9 

HUUllNI:. 

<lAst 
=X'UObO' 
$Bl,<I:.HHOH 

it lRHOH l~TI:.RHUPT 
it 
tHUPT 

LA!>! 
it 

!>T!> 
LtV 
lJIl.J 
HLT 
UL 

<lA:;,T 
=X'OOIlO' 
$b{,<I:.RHOH 

o 
it RTC I~TERRUPT HOUIINI:. 
it 
!>trNI:.I't LtV 
H1CHUL INC 

..IMP 
HTLfLb Ol 
it 

!>TUHE lAST !>TATU:;' 
I:.HROH. BAll INTERHUPT oCCURtLl 

lASl SIAIUS STORl;.l.l HERE 

!>CHELlUlE LEVl;.l = U 

('0 TO lEVI:.L 0 
REAL TIME. (LOLli. FLAG 

it INITIALllATIUN IAbLE I-OR INltRHUPl!> 
it 
INTtiL Lll 

l.lt 
l.ll 
Ul 
OC 
OC 
l.ll 
LlL 

INLLST LlC 
PHII:.NLI PC 
!>lIIYTH I.I( 
it 
it 
it 
it 

<HllSV1 
<RTlHUL 
<lbj!>V, 
<lbJHl.lL 
<I!> .. !> 
<IMON 
<S1KP1H 
<PHI!>]" 
<lNll:;'T+!itAI
<PHI!>T+16 
<PRI!>1 

it IN1TIALllATION I-OR INllHHuI-'T!> 
it 
it I:.NltHI:.l.l tiY LNJ $b1,<IN11Tl 
it 
INTITl !:>AVt. 

111'11 

it 
INT~X 

lTM2 
it 
it SU 
it 

SVEl 

lAtl 
LOb 
lMti 
bL 
lLlD 
!>Ttl 
b 

!ittl5.<lNlbL 
:itl2,+!itti~ 
$b5,<INlL!>l 
>lllllNX' 
!ltti3,+:I>B5 
:l>tl3.!lttll 
>11 Ml 

lAc !itti;,<ERklNT+!ltAF 
lAb $bl,<£HISA£ 
LUll $H 1, =-63 
!>Hl !itb5,+$tll 
blN( :l>R1,>llM2 

ul-' IItCTOH!> !-UR THAP!> 

lOV !IIH1,=-lO 
~Ati !itb5,<lHPt-H 

LAti 
!>Tb 
blNC 
LAo 
!:>Hl 
LAp 
LAB 
!>Ttl 

!ltb2.<£HI!:>A£ 
!ltb::i,-$tl2 
:l>Rl,>!>Vl:.l 
SB2.<£HTSA 
Sti2,<ZHNT!:>A 
Stl(,<lH'~AI. 
SB5,<TOPSAV 
$tl::i.!lttil * PUT IN HTC, 

LAb 
STb 
LAb 
!>Tb 

LEV 4 + 63 VI:.CTOHS 
$~;,<Hl(!>AV+Sl\f 
$b5.$tll.3it$A~ 
$tl5,<lSAV4+SAf 
Stl5,SI>2.4it$AI
sI:l5.<l635Vl+$I\F 
Stl5.$tl2.63it:l>AF 
=$H, 
$Hl.<t<r(I-L(;O 
Sl<l,<l.Ctlt-lb 
$H1,<!:>C!-Lb 
SH1,<lHIAfb+l 
$H1,<lHIAF-b+2 
SR1.<lHIAF-b+3 
sH1.=l'8000' 
$R1.<lHIAF-ti 

~~~ 
CL 
!>IH 
!:>lR 
!>lH 
SlH 
!>TH 
!>TR 
lOR 
!>TR 

it tlt:AR OUT 
LAB 
STB 

TkAI' !:>AVE AHI:.A 
Sti5.<lSA2 
SB5,<£HISA 

HTl SAVE POINTER 
RTt RUI-'T POl~IER 
lEVEL 1>3 P SAvE 
t~~~t ~3:;,~~rT HANLlLER 

PHIUH1IY !>TAt~ POINTER 

LA!>l IN ll:>T 

SAVI:. At,.L 

('1;,1 ADVRt~!> Or ~1~T 
ti2 bl:.l:;, POINlt.R 

tiRANCH MI;.AN!:> wE ('OT END O~ lIS' 
1>3 (;oI:.T:;, VECTOR 
PUT INVI;.L10H 
1>0 NI:.XI IN LI~T 

bET ADUHI;.5S Of t;HROR SAvl:. 
WHEHt; 10 !>TARI !>IORING II 
b3 Vl:.lIOH!:i 

l.LlAH TRAP HANOLER POINIEH:;' 

ul:.T LOLAIION uF IRAP SAVt ARI:.A 

(;01'.1 HUI-'T P01NTEH tlASE 
ADDRES!> ~F LtVEL 0 SAvE ARf.A 

Al.lLlHI:.5? Uf kT~ 5AVE ARI:.A 

('ET LO~ Uf HUI-'T !:>(HEDULAR !:>AVI:. 

('ET AOVRI:.!>S Of LI:.V &3 :>AVI;, ARI:.A 

l.LI:.AR UUI HTt FLAb 
HE5E.T ~ltS FLA'-l 
HE.!:iH :;'CAN FLAG 

:>ET LEVI:.L FOR 0 

btl TRAP :>AVI:. POINTER 



003749 
003"(50 

88H~~ 

003753 
003754 
00375, 
00::17 5t> 

V03757 
00375b 
003759 
00316U 
OU3761 

00376~ 
003763 
00376'+ 
00376~ 

003766 
003761 
00376b 
00::1769 
003770 
003771 

003711: 
00-'''73 
003H4 
00317'.) 
00377t> 
003 "(77 
00377b 
003779 
00:n8v 
003781 
003182 
003183 
003184 
003!tl:> 
003 lilt> 
003181 
0031111:> 
0037119 
003°19v 
003191 
00379~ 
003793 
003"194 
00379'.) 
003°/9b 

oon 9"1 
000H9b 
003799 
003tlOO 
0031)01 
0031l0~ 
003a03 
003&0 .. 
003tl05 
003bOb 
003&01 
O(31)0& 
003809 
0(31)10 
OO::l&ll 
OU381;o 
003b13 
003bl .. 
0031)15 
003t!l6 
003b17 

0031)1b 
003b1'1 
0031120 
003b21 
003&22 
003823 
003ti24 
003b2; 
003b26 
003b21 

U031l21l 

Of-Ol.> 

OFOI-
01-11 
Ur13 
01-'14 
01'15 
OFl6 

Or 17 
01-19 
OrlB 
OflC 
Of Ll) 
0f-1EC 

OFif 

Of21 
01-23 
01-25 
Or2b 
01'27 
01',,8 

vr29 
01'2ti 
OF2D 
01'2£ 
Or"F 
0F30 

vFH 

01'33 
Of35 
Of37 
01'38 
01-39 
onA 
01'30 
01'31) 

01'3l 
01-31' 
Of4v 
01-4" 
01-43 
OF44 
01'46 
01'41 
01'411 

01'49 
OF4A 
OF4C 
Of4t 

Of4F 
OF50 
lil-,2 
vt;4 
Or!>b 
Of-" 
Ot,1l 

0~59 
Of-~b 
0f-5t 
01',1) 
OF5E 
vF5F 
Ort>O 
01'0"' 
0f-63 
vro4 
O~6; 
Otot> 
OFbl! 
0~69 

tl700 135f-

1'1:1(.0 0003 
U380 0000 
0 .. 80 
~6EC6 
135F 
1325 

FBCO 0003 
U380 0000 
0f-80 
~t>f-6 
1351-
1325 

IlAIiO 135F 

1'1:1<.:0 0003 
iJ380 0000 
OF80 
~6()6 
135F 
1325 

FBev 0003 
iJ3&0 0000 
0f-80 
nv6 
1324 
132!) 

8700 135f 

FUC.O 0003 
l.i380 0000 
01'80 
260v 
135F 
01'58 
bU80 "bOO 
87!)1 

9Cf3 
9873 
C87071l84 
CF1:;! 
C.ij73 
9tl80 OF91 
91'1'3 
4C.H 
C.1'73 

9C.F3 
btlC) 0005 
tl080 1344 
09FO 

1C.FF 
9FOO 26C2 
9f-00 2bt4 
til-CO 0401' 
I'f-FF 
1l31i1 

001J0 

ilF40 040A 
70tlO 
All 71 
bjH1 
ltFO 
ACrl 
bl:lC.Z 0010 
j882 
AF13 
3011 
IHO 
IifCO 031"0 
70tlO 
1l31l1 

x 

x 

x 

x 

* INI1IA~llEC ~TATu~ TAb~EC 

* 

* 

eMA:>tO 
lV$F.l~r.MA~Kl.C.lb 

* INI1IA~llt LtVt~ TAtlLt 
* C.A~L lV$I'.1~V.MA~Kl.e16 

* * INITIA~llEC COUNI TAblt 
* INC. eMA~Kl 

C.A~~ lV$f-.lNMb.MAS(l.C.lb 

* * FILL PKIOHITV ~1~1 
* 

* * * C.kLATE INTLkkUPT 5AVEC Akt~S 
* CL eMAS';l 

PAbEC 38 

CALL LVSt,151.MASK1,C.Nf-ILL tiLL ?Db WITH 0'5 

* MlSA 

* 

* * 

~Ao 
C.L 

LOb 
~UH 
~DH 
~TK 
LOk 
LAtl 
5Tb 
LuV 
~rH 

~Db 
LAB 
C.Mti 
bNt 

$b3.<151 
;;$Kl 

$blt+$bj 
$HI.+$tl3 
$k4. =X '711114' 
$k4.+$tH 
$k4.+$I)3 
$tl1t<IHOl 
$l:Il.+$tl3 
:iH4.;;-1 
$k4. +$tU 

$l:Ilt+$b:S 
$b3.$b3., 
$tl3.etNuSAV 
>Ml:.A 

* CkEATt ~EVtL 0 5AVE AkECA 
* MIStl 

JI'IP 
* 

$klt =-1 
$1< I. e f !)tJ~AV+ 1 
$kl.efOPSAV+Z+SAf 
~AVlt;;l'FHF , 

$l:ll 

C.Nf-lLL Oc. (l~/+'J*SAI-) 

* 

!:lIMn UF I~A';,) 
kl 15 HIUECX 

tlUMI' PAS I T~P 
BUMP PASt CHANNE~. DEVICE 
MASK 
MASK 
tlUMP PAS! ~EeUNO MASK 

P 

5 

tlUMP FUR tl IN SAVE 

bk~NCH I~ NOT OONt 

H£5rORE A~L ka;.b 

* HUUTINE5 TO 5UPpukr IN1Ek~UPT !:ltkVltlNG 
* ******* 
* *** 

FILL 16 WUkO DATA TAbLE. * * * * 
U5tO TO tiLL ILV.I~T.PHlST.NXkNG.efI6.~NMl:l 

* C.A~LtV bY 
* * * * * * t'TbL 

!:lLVLP 

lTM7 

LNJ Sbl.<Flb~ 
DC XX VA~ut 
uc. YY CHANNEL~ 
Oc. elL TAo~t ADUkE~S 

~AVE SAV1.;;L'70bO' 

LOk 
LVk 
~I.JV 
~l)i:I 
LAb 
b~t;",L 
~lR 
~c.~ 
tilNe 
k~IH 

JMP 

$H~.+$dl 
$k3. +$I:H 
$1<10;;-10 
$tl2.+Stll 
$b3.$til.16 
$k3.>lTM7 
$H2.$b3.$Hl 
SH3.1 
$kl.>5LVLP 
~AV I.:;:./: '70tlO' 

$tll 

kl.k2.k3.B2.b3.1 

P!CK U'" NUM6tk 
I' t.; UP MASK 
5T CO~NltH 

ADOktS:' Ut tNu OF TA8~E 
tlkANtH-it I:IIT 0 = 0 

k01ATt k3 

OONt 

c 

() 



TlTLE ~ILl!>I, 'KtV 1" MLCY 1t!>1 (!>Af-l 39 

003b2'> 
003b3u 
003b31 
0031>3, 

003t!33 
0031>34 
uU3ts3~ 
uO-its30 
Ou;;o31 
003b3(i 
U03ts39 
003tl4u 
U03041 
U03842 

U03tl4.:l 
OU.:l1l44 
uU-ib4~ 
003114b 
003047 
UU3tl4b 
OU3b49 
003tl~lJ 

003tl51 
OU3ti5~ 
003Cl53 
003Cl54 
003tl5~ 
OU3tl5b 
003tl57 

003b58 
0()3b59 
OU3b60 
003tl61 
003b6<: 

U03&b3 
OU3b64 
003b6~ 
003tl6b 
OU3bb7 
U03b6b 
003b69 
U03b7lJ 
003871 
003b7~ 
U03bn 
OU3874 
003b7~ 
U03b70 
003d77 
003b7b 
003b79 
OU3b8U 
00311111 
003118" 
OU3b83 
003b84 
003885 
003tl8b 
OU3tl87 
00:;1$81$ 
0031189 
00:H190 
0(13b91 
OU3tl9e: 
003b93 
003tl94 
003b9~ 
003ti9b 
003b97 
003b98 

003tl99 
003,>OU 
003'.101 
003'.10" 
003903 
003'>04 
00390:' 
U0390b 
003907 
003':10b 
U03909 
003910 
003'> 11 
00391" 
003'>13 
003\114 
003\115 
OU3910 
003\117 
00391b 
003919 
OU3'.12U 
003'.12, 
00392" 
003923 
OU3924 
00392; 
00392b 
OU3927 
003921$ 
U03'i2\1 
003930 
003931 
00393" 
003933 
003'.134 
003935 

Or6A 
Urol 
O~bU 
Of6L. 
Urbr 
Of Ii orn 
0f-74 
01-7;' 
utn 
Of-7tJ 
Ur79 
UF7tl 
OF1l 

UHLJ 
Of7F 
urtl() 
Ol'(il 

OftJ~ 
UHl3 
vrU4 
Of-8~ 
OFtll 
(;Fb8 

()FtlC; 
()rtlb 
OflllJ 
Or8l: 
Of-IIf-
01'90 

0f-91 
OFn 
01'94 
01-90 
OF98 
0t-9A 
OF9ti 
01"9U 
OF9F 
Ot-AI 
Uf-A3 
0f-A4 
OrA' 
UI-A7 
Uf-Ad 
Of-AA 

UfAC 
OFAt 
01'60 
OHU 
01'04 
OFb5 
OFB7 
OHl9 
Of-bb 
Of-tlL 
Orilt:. 
OFbl
Of-lO 
UFC" 
OFl4 
OFC~ 
UFC7 
OFl9 
(,If-Cb, 

IJf-CO 
UfCF 
Of-V! 

Of 02 
01'03 

Of-D5 

OfD7 
OFU9 

dr40 031'9 
:;OUO 
tJ7~3 
,,(1'0 
b9bO l6f-b 
090b 
89tlO lo06 
0903 
F31l0 lll~ 
bALJ3 
27F7 
(irlO 03tA 
,,000 
83tll 

Iir40 U3~6 
ttll;.O 
9ll-3 
b751 

Atlll 
IlAlJl 
29115 
brlO 03101;. 
ltltO 
11383 

lbOU 13CO 
C3110 10l::l 
11052 
OO~4 
07ft 
OFF2 

IllS1 
9570 003f
b878 0000 
b~70 FlOO 
l:l900 133U 
0905 suo 0080 
f-380 UlB 
0871l 0000 
b570 0310 
tlf·54 
3U46 
1l96u 260b 
09&5 
tlt70 0080 
F3tlO lllt:! 

0801 0005 
(iUC 0080 
F3bIJ lilb 
9930 20F6 
0905 
bUD 00110 
F3110 Ul~ 
89110 1340 
U98E. 
l600 13l:lF 
1105.2 
0054 
01'01 fFFS 
A930 t6t6 
09U5 
tlE.70 0080 
F38u llCi:! 
8170 8004 
01'81 t-fC) 

OUIO OEC8 
OUbO OEC7 
0284 

tlf75 
Of-bO 0l::l8 

8AbO 26D6 

8UO 803F 
OFF4 

* * lHtl~ tXPtlTEU ~UM~tk Ur jNTtkkUP1S UN tAlH lHANNtL 
* lHLV 

lHLVl 

lHLV2 

!>AIIl 

lL 
LUV 
l,""
tll:. 
l~iL 
bt 
LNJ 
INl 
blNC 
K;,lk 

;,AVit=L'3000' 

=SI<~ 
iK2,=-lb 
<ILv.3>1<3 
>lHL.V2 
<INMb.SK3 
>lHL.V2 
:ool,<I:.I<I<UK 
=SK~ 
:OK~,>lHLVI 
;,AV it =L' 3000' 

WILL lKAlK lHANNtL NUMBI;.K 

lHllK .IF lHAN .. EL WAS TO bl;. II;.STlO 

WkUNu NQMtll;.1< vF INTERRU~IS UN lHANNI;.L 
tlUM~ lhANNlL ~UMbl;R 

JMP i~1 I<UUI<N 
* * !>tT UP LCI rUI< lHANNtL !>PEllritO IN K3 
* * * * 

LNJ Stl3, <51;.1 Lc:T 
-Ul TAtlLt: 

SULlI SAVIO SAV~,=L'l;.lltO' 

* Ll14 

* LlT!> 

Ll13 

LUt! 
lL 

LUK 
INl 
bNtl 
1<;'11< 

.J~'P 

LUI< 
LNJ 
IU 

$t!lt+$IH 
=il<l 

:li1<2,$b!.ikl 
=il<l 
$1<2,>LlT~ 
!>AV',=L'I:.III:.O' 

itl3 

i1<4,<lON15 
$U4,<lG!>lH 
=il<,,=SK4 

t!IOf >Ll13 
~ >Ll14 

******************* 
* * INTEkkUPT HANULtK KOUT1Nt 
* ******************* 
* !HOl 

I HOl.l5 

* 

S1S 
ANO 
LUI{ 
ANU 
l/'lk 
~I;. 
LtV 
LNJ 
LOI< 
ANO 
!>11{ 
SUI{ 
lML 
bNt 
LtV 
LNJ 

lHuul bAL 
LEV 
LNJ 

I HOl.l2 lMK 
bt 
Ltv 
LNJ 

HH.iU3 lML. 
bNI:. 
XUK 
10 

=$1<1 
$I<I,=X'3r' 
$I{3, $I V. 0 
iI<3,=£'l"lOO' 
:i>1<3,<~'LlAOU 
>IHIJIJ; 
=X'UOtJO' 
S~' ,<1:.1<1<01< 
$K3,UV.0 
i1<3,=X'3l0' 
$1'(3,=$1<4 
$K3,6 
<INMI>.ik3 
>lHUI.i! 
=X'0080' 
$~' ,<lI<KUI< 

IHUU2 
=X'OOIlO' 
ibl ,< I;.I<I{()I< 
$1<!t<ILV.iI{3 
>lHUIJ3 
=X'OOIlO' 
$tl, ,<EI<KUK 
<!ilrLG 
>IHUU4 
$K4,<lONT4 
=SI<",=iI<4 

t.UP 1 HUl.i3 
lMk iKl.<15T.$k3 
tll:. > 1 tU.i1J4 
Ltv =X'U080' 
LNJ $b7,<tKKOI< 

IHUQ4 Ltv =l'tl004' 
b IHlH 

******************* 
* 

Gl;.l AOUI{l;!i!i Uf TAtlLE 

Gl;.l tlYll TO OvTPur 

~KANlH 11" NOl AT I:.ND of 1 AbLl 

I<tTUI<N 

f-UNlTIUN COOE FOI<OUT LC1 bY11;. 
b8~~utU6~¥~TKUL wORD 

lHl:.lK H TAl<.ti'l 
Gl:.T Nl:X T I:SYTI;. 

!>TUkl;. !>lATUS !N 1<1 
!>TI{IP 10 LEVtL 
GI;.T lHANNI;.L NuMb 
~TI<IP 10 MLlP AOUI<ESS 

bKANlH It- GOU.; 
UU!lK lHANGl /0 LeVEL 0 
MLlP GAVt lP wRONG ADDRt!>S AI-TI;.K IN1l;I<KUP1 

!>TRIP 10 lHANNEL INFO 

GE1~ SUblHAN iN k~ 
lOMPAKE NUMbl;.n Of<INTERkUPT!> 

!iWl1lH TU LEV~L 0 
TOO MANY INTl:.nRUPlS ON THI~ lHANNEL 

~I<ANCH It- Nlu 
!>wIICH TU LlV~L 0 
tRRQI<, UNtXPI;.~TEU INTERkUPl 
lUMPAl{t Lt.VEL:> 

5wIlCH TU LEV~L 0 
WKONu lHANNI::L INltRRUPTlU 1HIS LEVtL 
lHllK !>lAN fLAG 
lf 5ET- NO VALID CCB sTAIU!i 
fORMS !>TATU5 
I<EAD N~XI STATUs 

UELAY 

~WIllH TU LI;.VtL U 
!>TAIU!> t.KkOk AFTtR INTEkR~1 
SUS~I;.NU, !iCAN, ANU DISPAllH LEV 4 

* INTl;KKUPT /'IONl TUk KUUHNl - LlVEL 4 
* ******************* lMON LOti . Sb:',<STKPlk 

1Mb itl;.<PI<IENO 
bGI;. >lMUN" 

* 

* 
!>TK 
STb 

IMUN2 Ii'll 
* IMUN4 LlV 

* * bLOlK .. 
* * * * .. 
* * * 

b 

wkITt; 

LNJ 
Ol 
Ul 
Ol 
I)l 

ik3.+$tl5 
Sb5,<!ifK"'TI< 

<lNMtl.iI<3 

=L'b03f' 
>lMUN 

O~TA 10 I<AM 

it>1,<SliA1A 
OAIA 
KANGt 
I<AMAU 
I;.VlN 

ul;.T PRiOklTY STALK POINTl;k 
lHElK IF AT I;.,~D 
!>TAlK l!i foUL.L. 

!>TOI{E lHANNI;.L ON 5TACK 
~TOkE NlW STALK PUINTEk 

lNlKlMtNI INTl;RI<UPT COUNI 

SCHlUULE LEV 03 AND SUSPl;NV 
PILI'. UP NI;.XT rIME FROM Hl;KI;. 

* * .. 1<3 MUST lONTAIN THl lHANNeL NUMbEI{ 



----~--.-~ ... -.---- ----_._, ---~-,~----- .. -~ .... ---"'--'--~ ~----------

TITLE MLCS1. 'H~V ~, ML~P T~ST (SAF) PA<i!i: 40 

0039~6 

00~931 
0039311 
003939 
003940 
003941 
003942 
003943 
003944 
00394, 
003946 
003947 
00394d 
003949 
003950 
003951 
00:;95, 
00:;953 
003954 
00395, 
003950 
003951 
00:;951) 
00:;959 
003900 
003901 

003902 
003903 
003904 

003905 
003906 
OU3901 

003901l 
003909 
003910 
003911 
003912 
003973 
003914 
00391' 
003910 
003971 
00397b 
003979 
00391:1U 

gS~~3~ 
003983 
003964 
003965 
00391:10 
00:;91l'7 
003986 
003969 
OU:;990 
00,,991 
00399.:: 
003993 
003994 
00;'99~ 
003990 
00:;99'1 
00399u 
00::1999 
004U00 
004001 
00400" 
004003 
004004 
00400, 
004000 

004001 
00 .. 001$ 
004009 
00401u 
004lJ1l 

004lJ1" 
004013 
004014 
004015 
004u10 
004017 
OU4(11) 
U04019 
U04020 
004U21 
004U2" 
00402.3 

00"U24 
004u25 
00"0'0 
004u21 
004U2b 
004U.29 
00403u 
004lJ3l 
004u3" 
004033 
004U:;4 

004035 
004lJ30 
004u31 
00 .. 03b 
00 .. 039 

OFDA 
OFDC 
e~g~ 
Of-OF 
OFf.l 
OFE2 
01-1::.4 
OfE5 
Oft:o 
OFEIl 
Ol-I;.A 
OF-t:.b 
Ol'-I;.C 
OFEto 
UFEF 

OfFO 
OFF, 
OfF4 
0/'f5 
Ot-Fo 
OFF7 
U~F~ 
Offb 
01-1'('; 
OHO 
OHIO 
1000 
1001 
100, 
lU03 
1005 
lu07 
10011 

1009 
100i:! 
1001.. 
1000 
lOOF 
1010 
1011 
1013 
1014 
lu15 
1017 
1019 
1U1A 
101~ 
1010 
LOlt:. 

lOLl' 

1021 
10~3 
1024 
10~~ 
1020 
1027 
IU~b 
102A 
LULu 

102C 
l021;. 
10:;0 
1031 
l.03i:: 
Il133 
1034 

1035 
1037 
1031$ 
1039 
lu.3A 

10ji:! 
10K 
103t 
I03!-
104l 
1043 
1044 
104, 
1040 

104b 
1049 

111'40 0399 
I-f8F 
0('F1 
C811 
L)fI:lO OFEA 
A671 
MOO OFEb 
9671 
9F57 
9!>70 7FFF 
C:;110 110, 
0000 
0000 
OliO 10FO 
01'8, 
0400 

'78110 OfF7 
(360 il41 
01'8, 
001t 
Of 55 
C360 1170 
C380 100A 
1l2U5 
1000 
0503 
1'360 lltb 
Il,W5 
0001 
0583 
1-380 Utb 
Ill-bO 1374 
ffbf 
83!11 

81'40 030A 
f-fbF 
0(,1'1 
Uf50 1019 
L87l 
9871 
91'00 lOLA 
9871 
91'57 
9'70 7Ff I
C350 110, 
1341 
0000 
(380 1 uFO 
01'82 
01100 

Ot-bl fFDO 

8f-40 0342 
11-00 
UI:l73 
1:.873 
Kl0 
H05 
&1-<:0 OBb 
11-00 
1138,3 

1..800 13<'" 
1l9bO .20f-6 
0977 
0904 
1'850 
1-053 
7bF3 

U80 lOEC 
1l05~ 
00'4 
Olt't:. 
OfEiJ 

IH53 
9830 ~oF6 
190A 
C800 13C' 
C3CO OOAA 
8051 
0054 
0703 
F:;60 llCb 

8Av3 
:;OIU 

SOATA SAVE SAV2.=Z'ff~ft 

LVI:! itl5,+itH 
L.uH $H4.+$b1 
5T8 $tl',<5PHG, 
L.OI< $HZ.+$IH 
5TH $H2~<SPHG.:: 
L.DI< $l<l.+$bl 
STI< $1<10"'$1<1 
AND $1<1.=X'7FfF' 

SP'u~~ L.NJ $tl4.<MCCtl 
'"'''' 1<~5V $AF- .0 

SPI<G2 0<: 0 
LNJ ib4.<CHCT 
tl >$+2 
DC ,'0400' 

* 

SAVE ALL, ~UT 1:$1 

bET ADVRt;SS 0.1' D.ATA 
GET RANG~ 

(jET HAM AUI.iR.,::;S 

LOAU SIAKT eYTE INDEX 
S10l<E tlTlE INDEX 

t~~MAbt~t:.S$ 
HAM ADVRt:.SS 
00 tHANNt:.L CUNTROL 

bLOCK WR 1 TE 

* PROGRAM ARlvES HEHE FROM 
* !lPkG3 

SDATA OR f<DATA AS WELL AS SPRG. 

SPHG7 

SPRG6 

*11**** 
* 

tl(:rl;.l 
LNJ 
b 
ot 
b 
LNJ 
LNJ 
L.b 

blH 
LNJ 
Lb 

bbF 
LNJ 
I<;:.,TR 

$1<" .<~PRG·I 
ib4,<TI;.ST 
>$+, 
30 
>SPkG8 
$b4,<0L.AY 
itl4.<INXT 
:;$I<,,=X'LOOO' 
>$+,+iAI' 
$b7.<tHIWH 
=$k;.=1 
>$+,+$AI' 
ib7.<tokI<Ok 
<SAn. .=/.' ffbf' 

JMP $bl 

WAIT I-UR STATuS c"UMPLETE 
2,0 MS TlMEOUT 
VE.LAY ;t, 1'15 
INPUT NEXT STATUS 
GEl STATUS tOMPLETE BIT 

STATU~ eUMPL.~TE NOT SET Aflt:.K tlLOCtr. wkH€-, 

EHkOI<. PAKITY,MEMORy.OR KE~UURL~S 

* bLO('K I<EAD I' RUM NAM.- CHA~. NUMbEK MUST b~ IN K3. 
* * II 

* * II 

* * * * 

L.NJ 
OL 
U(' 
0(, 
(it 

kUAlA ~AVI;. 

Wi:! 
~Tb 
LUR 
LOI< 
STN 
L.OR 
!Ill< 
ANU 
LI'lJ 

kUIAl vc. 
HUlA' OC 

L.NJ 
b 
UC 

II 
b 

II 

$IH .<kOATA 
lNbUI-F 
I<ANGE 
RAMAO 
Evl;./II 

Sit:.!;. +$bl 
$tl5.<I<U1Al 
S,H4.+$bl 
:.l<l.+ibl 
$IU.<KOIA, 
S,Hl.+ibl. 
$IU.:;iNI 
ikl.:;x' If H·' 
$b4,<M('('b 
<UUMMY 
U 
ib4.<LHLT 
>i+, 
,'(1)00' 

!)PI<,,3 

INPUT bU~fER ADVRESS 
NUMbER Of bYTt:.S 
HAM AOUKt:.SS 
u :; EV~N bYTE CPU ADDRE.S~ 

bll l., :; l.5 fOR ODD bYlt:. AUUKESS 
bll U = 1 FOH 250 PIS OEL.AY AfTEK STARTING 
bl! U = 0 1'01< 25 MS VtLAY AfTER SIAI<TING 

SAVt:. I;.Vt:.NYTHING bUT Bl. 

GET l/Ii bU.... AuD 

Gl;.l RANGt:. IN bYTt:.~ 

~l&~E U~y~~I;.NI,~8~~ FLAb 

FORM C~b 
~PU ALiURt:.~S 
I<AM AUUI<t:.~~ 
00 (.HANNt:.L CONTRUL 

I$L.OCK K~AO 

t:.XI! 

* TURN ~N ALL <:HANNtL~ TU bE Tt~Tt:.~ 
II 

* II 
LNJ il$:;i.<lI<NON 
ut LUi'll CHAN CONTROL ~01<0 

* * 
U(. XX I:; XM!l UNLY. 2= Nt:.C. ONL.Y. 0= bOTH 

TRNUN ::iAVi:. 

LUH 
L.uH 
LuV 

ITMII bute 

* TALL. 

* lTMllA 
ill'll' 

* 

N:.TN 

..JMP 
L.UR 
(.Ml 
bL 
bl;.' 
LuI< 
XUI< 
bUPD 

LNJ 
10 

blUF 
b 

* !)I;.T Lt" t:.L 
* ~ETV CL 
!)i:lV, LuH 

* 

bEL 
LUk 
LNJ 
IU 

blOT 
LNJ 

!)I;.TVl INt 
CMV 

SAV 1.=,(' !f00' 
$R5.+$b3 
)1<0.+$i:!3 
$N3.=10 
$N3.>IALL 
SAVl.t=l'1I-00' 
)b3 

$1<4.<CONTI 
<lLV.$1<3 
>IIMli 
$Ro.>! IMllA 
il<lo"$l<o 
:l>N7.=$1<3 
$Hl.>1TMll 

$t:l4.<('GS<:H 
:;$I<:>.=iI<4 

>111'112 
>111'111 

R3.4.5.0 

t~l fQ~~N~tAkuNTI<OL ~OR~ 
1<3 Gl:l:' CHANN~L. NUMBERS 
bRAN(.H-I~ Nor DUNI;. 

ALL OONL. ~Xli 

bRANtH I~ NuT RIGHT TyPE 

fORM lU 1..0NTHUL ~URD 
STANl ,lD 

WAll 
O(j NEX I 

+ CHANNEL fUR A~L A('TlvE ('HANN~L.~ 

=il<.i 
:~t::~tY;tI<3 b~T Lt:.YI:L. 
iN4.<LONT11 Gt:.1 fUNtt10N LOOt:. 
ib4.LGSCH 01< IN CHANNEL 
=$R l.t =$1<4 
>$+.::+)Af 
it:ll.<I:HNuH 

=$N3 
$1<3.=10 

('OMMANU NEVER SHOULD BE NAKt:.U 

o 

/( '\ 
'v(,/ 

o 



c 
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UO"O"U 
OU"U4L 
UO .. U4.; 
OU .. U4j 
OU .. u .... 
UU"U4~ 
UU4U4c 
UU"u"7 
UU"u4b 
LU4U4'1 
00"v50 
004u;1 
004u5, 
00"v5" 
UU4U54 
U0405:' 
UU40;b 
U04U51 
OU4U5b 
OU4U5'1 
OU4U6U 
UU4U61 
004U6, 
Ou .. U6j 
OU4U6 .. 
U04U6; 
UU40bb 
U04U67 
OU4U6b 
UU4U69 
004U7U 
004V71 

UU4Ul" 
UU4uB 
U04074 
U0407; 
004Un 
OU"V71 
U04U7b 
004U79 
U04UeU 

UO .. UIH 
uO"U8~ 
UU4U83 
004084 
UU"O!l; 

OU4U86 
OU4u!l7 
UO"U8b 
004Utl", 
U04V9U 
UU4U9. 

OU4U9" 
UU4093 
U04U94 
UU409:, 
004090 
UU40\17 
OU4U9d 

OU4U9", 
004100 
UO"101 

00"10, 
004J.Oj 
U04J.04 
0041U, 
OO"J.Ob 
OU"107 
U0410ti 
UO"109 
004J.l0 
OU4111 
OU411, 
U041lJ 
OO"!!" 
UO"ll!> 
UO"116 
UU4117 
00"11 I; 
OU4119 
OU"120 
004121 
004.2" 
gg~t~~ 
00412; 
00"126 
004127 
U0412b 
004.29 
00413U 
00"131 
004J.32 
00413::l 
004134 
00 .. 13; 
OU"13(.) 
00 .. 137 
00"13tl 
00413'1 
Ou .. l .. O 
OU"141 
00 .. J. 4;:: 
OU41"" 
00414 .. 
OU"14, 

lU4A 
1U"u 

lV4\,. 
104U 
104~ 
10;u 
lu5" 
lv,,, 
lu5; 
10'0 
10;1; 
105", 
lu51\ 
105b 
105L 

10:;U 
lu5~ 
lu60 
lU61 
1063 
10b4 
lU6; 
1\)06 
lU6! 
lUbb 
1Ub9 
lU6e 
106'-

lUbU 
lObi-
107U 
lu7l 
!UB 
1074 
lu7b 
lu7" 
lu7A 
lU7b 
lU7( 
lu7t; 

lllbU 
I 1,H1 £ 
IOtl4 
lu8b 
lUtltI 
lU!l1l 
llltlb 

b75<: 
UbbO .l601 
UI-04 
buL5 OOOL 
"'b20 261-6 
09 I)! 
0903 
Uf'iU 0000 
bAU" 
bl-U, 
,U 11 
un4 
b3!l4 

bl-40 U306 
AOAO 
lLI-f-
AbbO 1329 
3ul0 
02b5 
A97t. 
U97U 
8bl;3 
A87 .. 
bl-lu 021-A 
AOAO 
tl38 .. 

bf40 U31b 
IB08 
8753 
(3Bu lU5Ll 
0000 
(!lUU 13<.3 
UbO 10t.l 
b070 bUOO 
UU54 
U70:l 
f,bO Illb 
(3bO 118" 

~lll-O 
1.1380 
b9l0 
09blJ 
bl-lO 
1808 
!l~tl4 

0001 
0000 
oouo 
01C9 
02Fb 

II 
fJ 

tiNt:. >!:>t:.11I2 
JM" $b3 

* * !:>I::T U" INTt.kkUfJr VI::LTON!:> FUN I::NTRll!:> lN L.t:.V~l fAbL.1:: 
* !:>I::TVtl 

* * * * * * * * * * * * * t'L.N 

I-L.N2 

* 

LL. 
L.At:! 
NOf' 
LAt:! 
L.UR 
LML 
bt 
t.Tb 
INl 
!:>Ib 
lMV 
uL. 
JMfJ 

:'AIII:: 

LLlV 
LAb 
L~IV 
b~t. 
LMK 
tll 
Ut;L 
LUK 
kSIN 

.mf' 

~I::I It.! l!:>A !:>AVI:: fJOINT~k 

~ONM AUDNI::5!:> uF NI::XT I5A 
~I::T L.~YI::l. 

~~~~~Hv~tl~U l.EVtl 5ET !-UN LHANNtL 
!:>I::T f-U~ NEXT \,.HANNEL 

~CW(. ~ON I::NU 
tX1I 

1-1Nu flN!:>I A'-IIV~ lHANNtL. 

$k3-t.IANl lHl::l( ON THl!:> lHANNll. ANU 
'-YLL.t. IHkOJ~H ALL LHANN~l. iF 
uNt FUUNU IN lHANNtL. NUMbtk I!:> HEKt 

LNJ 3otl't.<~LN 
<ktrukN> I~ NJ LINt!:> UN 
<kI::IUNN> 

~AVlt;:l'AOAU' 

3ok2,::-1 
$ti2.<AlL.l 
$k3,=16 
>~LN3 
$k2.ib2.+$k3 
>1-L.I~l 
::$k;; 
$K2.+$ti .. 
5AVh::l'AUAO' 

!lib" 

ADUkt5!:> UF A~TIVt LINE lAtiLt 
!:>t.t IF-AI bUT TOM UF TAbLt:. 

!:>tt. 11- INUtX ~CH. ON 

!:>tl $kj t:lAlK 10 VALUE FOUNU 
iNlNt.Mt:.NI TO VAL.IO RETUkN 
NI::t.IUkt k~~. 

JUMfJ UUT OF kuUTINE 

* ~t.Nl::kAL INlflAL.1Lt I-OK MLCl 
* "t.N11L !:>AVI:: !:>AV;;.::L'lb08' !:>AVt. b .. ,N4 

* 

ll. 
LNJ 
HLT 
lUk 
L.NJ 
IU 

bluT 
LN..J 
L.I~J 

;:$kj 
:iib4.<I-LN 

:..k4,<LUNT9 
!j,1l".<L~!:>lH 
=L'oUUU'.=3oK4 
>$+,+)AI
!l>bl,<t:.KKtok 
$b ... <ULAYL~ 

* TI::Sl I-Uk bkt.AK 
* 

* * * * * * * * * * * * * *~t 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

LALL LV$bkK 

'-I~Z 
t:!N~ 
k!:>lk 

J~I" 

LV$ui<.~ 
<KUlb~ 
SAVj,::L'lIiOb' 

!Iot:l4 

bALi<. IU "Nt.XT" 

KE:.IUNN 

.,!:>tULlU - kANUUM UATA ~t.NEkATION kOUllNt:. 
DATA I~ bA!:>l::Ll ON lNl btNl::kAIUk 

2 MULlt.!:> 01- ufJl::kATiON. 
INf'UI - TAKt.S INITIAL LHAk A5 llA!:>1:: ANO FORMS 
TAtil.~ Ur DAlA bAt.tLl UN lNl ~f'tCIflt;D. 

uur~UT - TAKt.~ TAbl.E UF UATA Ai'll; fukM!:> ACCUMUl.ATtLl LkL. 
toNLY 1-0k lk'-16 ANU ClITI. 

IU U5t., MU!:>I 5t.l; 
Nb • NUMbEK UF lllT5 IN LHAk. 
k7 • kAN~t IN bYIl::!:> 
b:l - IAt:!Lt AU)kt!:>!:> 
bb - ALlUkt!:>!:> JI- lk( TV.,t.. 

I-Uk lNPuT !:>t;..T: 

k~ - INITIAL (HAk. TO ~Ivt 10 Lkl uEN. 

!-Uk OUIf'Ul !:>t.l: 

R:; - MU!:>T bl:: ~t.T Nl~AIIVt. 
lkl LHtCK AND FlLL NOUIINI:: 

LNJ Sb4.<lkl 

!Iob3 - ALlUkt!:>!:> WHlkt C~C AlCUMUL.AIOk I!:> !:>10KELl 
Uk lHAKALTtk IS LOALlt.D If 3ok:;<O 

!Iobb - AUUkL~!:> U~ lkL TV.,t. 

!Iok~ - IF >=0 lONTAIN!:> INITIAL. tHAkAL.TtN FON fll.LING 
11- <0 NOT U5t.U ~Xltf'T A!:> A I-LA~ FON uUTf'UT 

ikb • LUNTA1N!:> NUMbl::k Of- biT!:> IN tHAkACTtK 
$k7 - lHE NUMbtk 01- l~l 10 bt:. 

~I::NtKAltO INTU/FKOM THE TAbLt At Sb3 

TAbLt 
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111LI:. MLL:'l, 'KEV f' MLLP 1tSI (:'AFI PA('l:; 

00'+l4b 
004147 
00414b 
00414'1 
004150 

004151 
00415, 
00415::1 
0041~4 
00415~ 
00 .. 15(, 
00"157 
00 .. 156 
00 .. 15'1 
00"160 
00"161 
004162 
004163 
004164 
004165 
00416b 
004167 
00416b 
00416'1 
0041"0 
00"17), 
00 .. 17~ 
00417::1 
004174 
00417~ 
00417b 
004177. 
0041715 
00417'1 
004180 
004UH 
00418" 
004183 
00"11;4 

U0418~ 
004186 
0041&7 
OU418b 
OU4189 
U04190 
004191 
00419': 
004193 
00 .. 19 .. 
004195 
00"196 

OU419"1 
004190 
004199 
UU4':0U 
004':01 
004':0.< 
OU4':0~ 
004,,04 
004<::05 
004,00 
004.<07 
00 .. ,00 
004,09 
004<:1u 
00 .. <:11 
004d.: 
004.:13 
u04d .. 
00 .. ,,1, 
00,,":10 
004.::!7 
uO .. ":lIJ 
00 .. .:19 
OO .. ""u 
004a1 

ou .. a" 
00 .. <:2;> 
UU4"Z4 

00" .. Z5 
004£26 
00 .. ,,27 
UU"':"b 

00 .. ",,'1 
00 ... <.30 
004231 
00 .. .:3" 
004<.33 
004.::34 
uO""35 
004£30 
00 .. ,3' 
00423b 
OU .. i3\1 
00 .. ,,4u 
004241 
00 .. 24<-
004':43 
00424 .. 
Ou4245 
004<::40 
004241 
00424b 
004249 
004.:5u 
u04.::51 
00 .. "5,, 

lUb( 
1081:. 
10liF 
1090 
1091 
10\13 
10\15 
109!> 
lon 
lu9ti 
10'1A 
109tl 
109, 
1u9t. 
109F 
10AO 
10Al 
101<3 
lOA:' 
10M 
10AI 
10Ati 
10A9 
10AA 
10Ac 
lUAC 
lOAl> 
lOAf' 
10tlU 
lOtH 
lOb, 
10133 
lOb4 
lOb!> 
10b7 
lUB'J 
1 Utiti 
lUdC 

lUbv 
10bl 

lObI' 
10(u 
lOU 
10(,<: 
100 
10(4 
10<';5 
10(,6 
lOCI 
10(1; 
10C9 
lOLA 
lU(!;l 
lU(\.. 
10(U 
lUCt 
1 uu· 
lOllv 
lovl 
lulU 
lUl>::I 
100 .. 
lOU!:> 
lOU" 
lUl>7 
lOU", 
lUU'J 

10li" 
lOlA 
luUU 
lUUr 
lUf'l 
1Uf'.: 
10103 
10L.4 
lOEb 
WCt:! 
lOt-II 
10to 

101:.1.. 
10tOU 
1Ot.t. 
lUEI-

Iit'40 
1'994 
(1i76 
IH51 
1i700 
b700 
87~;' 
1i752 
8256 
HOO 
581;5 
UOfF 
t:!A80 
7001 
8257 
b904 
0901 
(970 
091A 
UF51 
5041 
9052 
2041 
11:)0" 
Ab54 
07FA 
1i9(0 
098l 
ll852 
5048 
1i8ll~ 
AF73 
lbOO 
7lEA 
AFOO 
t:!~co 
1-'194 
1;384 

~OFF 
Of'Fo 
5U04 
llr~l 
5045 
905~ 
2045 
2004 
1i2ul 
0010 
0;8" 
Ab54 
olFb 
::IO(A 
30'+2 .wn 
3088 
AFB 
U8;2 
30(8 
30U2 
,,042 
306A 
50'+1j 
b8U5 
Ol-llt. 

Ao!>5 . 
clAu5 
Of VA 

bfOO 
OUOb 
(800 
U80 
80,5 
0054 
07U3 
~380 
Of 00 
81-80 
UOOb 
1i384 

300b 
L4~3 
3046 
b384 

0301 

13411 
1349 

OU35 
1-010 

0,9A 

135"1 

1350 
02llA 

1311" 

13tH' 
10E<'; 

* * * 
IHI:. A(LUMULATl:.ll (He I:' ~TUHEl> IN LULAT!vN (H(AC. 

* (H( 

* LH(l>U LUH 
b 

* LH(U :'UL 

LkLI:. 

* * 

:'TH 
:'OH 
XUk 
:'Uk 
!>UL 
Lb 

bur 
XOk 
bilK 
l>UH 
:,UI< 
:'OL 
uvL 
STk 
LUR 
UUK 
:'OL 
:'OH 
llUL 
:'OR 
l>E( 
b 

XOk 
INL 
!:l 

* INPuT I~I:.XT 

* INXT ::'AVE 

LUI< 
LNJ 
Iv 

blOT 
LNJ 
:'1k 
k:'IR 

$k!:>.$b3.+!IoH3 
>Lk,,(~ 

$k~.4 
$H5.=$f<1 
!Iof<5.!> 
$kl.=ik2 
if<~,5 
!IoH2,4 
;$f<1o=X'lO' 

>LHLI:. 
$H",;iH4 
$Kb,>LKLV 
$H3,lO 
:ilH3,2 
$R2.2 
$K3.8 
$H2,+$b3 
:ilK5.=$I<" 
$H3,t:! 
$ln.2 
:;'f<2,2 
ik3 olU 
$f<!>,1; 
=iH:> 
>Lk('(2 

$H2,;$1<5 
=$K:> 
>LKL" 

:'1Alu::' TO 1<5 

<!>AVo.=I..'OU08' 

:j,k4,<LON14 
!£b4,<L('::'LH 
=$H~.=!£k4 

>$+2+$AI
$b7,<tf<KUK 
$I<,,<:'TAT 
<SAV6,=L'0008' 

JMP $b4 
* * * * * * LHIIN('I:. CHANN;'L 
* * $1<3 -CUNTA1N:' (HANNtL wANTlD 

PuT LRL IYPf' lNTO $R4 

(LtAH $H~ FOR LONe. SHIfT 

!>TOKt LOUNTtk 
::'l:;~ 11' OUTPU1 Of< INPUT 

iF LRCtl 
bHAN(H TU (RLr 
IF CHU2 
tlf<AN(H TU (1<1..", 

:'TOKI:. Lf<L AeCuM. IN TABLt 
HI:.:'I:.T LHAH LvUNT 
UO Ntw CHAkALIEf< 
:'TOKt LA::'T (R(. ALLUMULATtll 
HE:'IORt KI:.(,!>. 

1-0f<M (,I:.Ntf<ATI:.U eke 
AL(.UMULAIOH 

1:14 

(,1:.1 CONTKOl wuRll FOR INPUT NI:.Xl :'TATU~ 
MQLlIFYfUH CHIINNlL 
(,U NI:.XT S1AlvS 

INPUT NI:.XI !>IATu::. wAS NA~'tU 
:'TUKI:. LA::.r :'IIITU5 READ 

* $k4 -CONTAiN:' 1/0 LUNTkUL WOkU TU bt LHAN(,~D 
* * * * L(,:'LH 

* 

LN~ $!:l ... «b:'(H 

:'OL 
OK 
SuR 
JMP 

* OUTPUI CHANNI:.L LUNlf<UL 
* * LNJ $b4.(HLT * b >$+2 Hl:;TuI<N 

::'HlfT 10 CHANNEL POSITIUN 
UH LHANNtL NuMBl:;K INTO LUNTkOLWUHl> 
:'HlfT 10 NOkMAL POSITION 

. (,0 bA(.~ 

* VI.. XX XX ; LHA~Nt:.L CONTROL 

o 

\ 
'~j 

o 
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OU4,~j 
UO""~4 

OU4,,5~ 
OU4,5t> 
004,,57 
UU4,511 
Ul;4,,~,:/ 

UU4,6U 
OU .. ,bl 
U04,b, 
UU4"b'; 

U04,b4 
OU4"b!) 
U04"bb 
(JU4':b r 
UV4"bll 
VU42b,:/ 
OU,+,:.,U 
UU4,,"1 
OU4.:·r" 
004,,73 
004.::74 
004,7~ 
Ou4,,7b 
UU4.:71 
UU4,,·7<l 
OU4.::79 
UO,+"Su 

UV4,Sl 
UU4.::d, 
U()4"S3 
U()4"S4 
VV4.::S:> 
004,dlb 
UU'+dll 

UV4dH, 
UU'+28,. 
UU4;:9U 
UU4 .. 91 
UU4i9, 

004<!9'; 
UV4,,94 
OU4';9~ 
OU4~9b 

004,,97 
UU4.::9b 
UU4299 
UU4jOu 
U04301 
UU4jO" 
UU4,:l03 
OU4::l04 

0(J4"O~ 
O(J4"0,, 
OU4j07 
U04::;Ou 
U04"O", 
U04;1lU 
004311 
OU4H, 
00'+313 
oU4.H,+ 
(JU43b 
004316 
UU4j17 
OU4~18 
OU4H9 
(JU .. 32v 
004321 
UU4n~ 
OU432j 

uU4324 
OU432!> 
004320 
UU4';,7 
OU4';'"b 
(J04,,2':1 
OU4,,30 
004,,31 
OU4,,3, 
U043B 
004334 

UU4';3~ 
00 .. ,,30 
OU .. ,,37 
OO .. 33b 
004.;39 
OU4:; .. U 
004;;41 
004,,4 .. 
OV4::l43 

UO .. ;o44 
004;o4~ 
OU4;o40 
004j4 -I 
00434" 
V04:;4~ 
U04:;:,U 
004:;:'1 
004;0:'", 
ou .. ;o5:; 

lUfU 
lOr" 
10F3 
lVI-4 
llJl-~ 
lUH 
lUrY 
lUrA 
1uI-u 
lUh. 

LUft. 
110U 
11U1 

11U':: 
llU4 
110!:> 
110b 
110 I 
!lUd 
11U,:/ 
11Utl 
llUU 
llUt. 
110F 
l11U 
1111 
1l!3 
111 !:> 
1117 
Ulb 
lll'i 
lllA 
111L 
11 U) 
lllF 
112u 

1121 
lln 
lii4 
11£0 
11n 
lUd 
1 iii'" 
112t! 
liLu 
lUi:. 

11ir 
1131 
1132 
U33 
113 .. 
1135 
1130 
1131 
U3<l 
113A 
1130 
113<-
1130 
1131' 
114U 

1l"1 
1143 
1144 
114/;> 
1147 
1149 
114A 
11'+( 
!14U 
114t:. 
1150 
11!'>':: 

b!-VO 1364 
OC.OIl 
UIl74 
Ub7 .. 
LbOV 13L, 
UbU 10t.<.. 
8U5~ 
UO~4 
0·703 
1-3bO llLb 

bl-bu Ub4 
OlOU 
tl::lb4 

br40 0261 
t-U1-4 
ALt-4 
Ai37<t 
UU)4 
Lill5 .. 
lllOu 13bL 
Ubu 10t.l 
11192 
U054 
OO!)!:> 
0703 
f-:Hlu l1ltl 
LBOO Dbt. 
U8U 10l:.l 
b052 
UU5 .. 
U·'u3 
f-:;1l0 llltl 
ll:.ll5 
Ilf<"U U24b 
I-UI-4 
b38 .. 

UI:.U4 
LtWO 1314 
USO 10l::L 
11055 
0054 
0703 
F3110 11lb 
U!>70 1'1'00 
uI:.U4 
tl3b4 

b1-4(1 lIl34 
lUiO 
11,,55 
dlf4 
'1lF4 
L873 
400S 
~1I73 
'1!:>70 OOFf 
lb!'>1 
ll-71 
!:>7f-9 
1>1' CO 0226 
(.ll)0 
fj31>4 

of-liO 1364 
4909 
Uljllu UOUU 
1l7!'>1 
llt-lIO UOOO 
lLOI 
91-00 0000 
9874 
911"74 
'1/-00 UOOO 
9fOll 13b8 
0004 

x 
)I.. 

x 

*' LHU 

*' It 

*' *' * *' * * *' *' *' * *' *' * NLLtl 

*' 

!>AVt 

LUR 
LuR 
LI)R 
LI~.J 
lu 

blOT 
LNJ 

R!>II< 

<!>AV1.=L'OLOO' 

!oR:>.+~1:l4 
:bR5.+:b1:l4 
:oR4 .<LON 11 
:bb4.<L<O!>LH 
=5Ok~.=~R4 

>lHL 
:btll.<t:.RI<Ok 

<!>AV1.=L·OLUU' 

.J~ifl :iotl4 

Llb fUk~,A 1 1 UN 

R4.k~.tl~.1:l7.b,+ 

I)UMMY 
<otT lUNTkOL ~uRu 
rUN lUOe "'Ok LCU LONTROL 
/-OI<M IU LONll<uL WORD 
OU1PUI lLI:l lUNTkUL 

I::I<I<UR. lU ~A!> NAK'ED 

:iokl - LUnlAIN!> INU~X 01- lflU AUl)ktS!> 
SR3 - lUnIA1N!> lHA~~I::L ~AN1I::ll 
:b1<4 - lONIA1N~ I<AN~t l~uMtltR 01- ~Ylt5) 

L~J :iob4.<MLltl 
uc ~flU AUUkt!>~ 
Ul kAM AUl)kl::;,:;' NUMolk UI< LhANN!:.L luNTkOL WORu. 

;,AVt 

LUi:> 
LUk 
;,Wtl 
LuI< 
LUk 
LN.J 
lULU 

bluT 
LNJ 
LUk 
LN.J 
IU 

blUT 
LNJ 
!>\<;tl 
k!>lt< 

!>AV1.::L·I-U,..4' 

:IobL.+$1:l4 
:oRi.+5004 
:l>b~.::!Io1:l4 
:l>K~.=:bR4 
:OK4.<lUNTI 
:iob4.<U;;'lH 
$b~.:ioRl.=:io1<4.=:I>K!:> 

>5O+<::+5OAr 
:l>1:l ,,<I::I<I<UI< 
$R4.<lON1;; 
Stl4.<l<O!><"H 
::5Ok.::.=5Ok4 

>5O+,+SAI
:Iol;lf.<I::RI<UI< 
5Ob4.=3ob5 
!>AV1.=L'fUI-4' 

JMf' Sb4 

;'AVt:.;, :iobl.:I>b3.$tl2'$65.Sk(.St<~.SK4.ki.~ Sl<l 

LOAu $bl WllH CPU ADDRe!>;' 
PU1 I<AM Al)l)kl::~S IN $R2 
ALLU~ !lob" To ul U!>E IN :;'Ul:lk. CA~L 

lUAU .k4 WI1H I/O CONTI<OL ~UkD 

OUTI-'UI AUUkt.!>!> ANU RANGt:. 

10lU ~A!> NAK't.D 
LUAI) .k4 WITH l/U CONTI<UL ~UKD 
flUl I/U LONTkuL WORD IN !IoK4 
OUT~Ul MLlC I<AM AI)DRE5S 

OUTPUT C.UNTKOL fLAG WAS NAK'tD 
!>WAI-' I-UK ;'Ubk. RI::TURN 
Rt!>IOkt I<I:.G::'. 

*' lN~Ul LlT oYTt 
*' lNbYTt !>wl:l 

*' * * *' * * 

LUI< 
LNJ 
10 

blUT 
LNJ 
Aim 
!>wtl 
JNfI 

I-'A(K kAM IN;,lkU<"I1U~!> 

GI::1 FUNlllON ~OUt 
PU1 IN CHANNI:.~ NUMBER 
lNf'UI 

10 wA!> NAK'l:.lJ 

*' .k5 - kAN~t IN WOI<U~ 01- I:lUFI-1::1< WHtHt PAlKEU INSTRUlI1UN!> GU. 
*' * *' 

LNJ $tl4,<PKKI~ 
iJL AUI)I<I::~!> of UNfiACII.1::1) IN!>IHUlTlU" 

* Ul AUUI<I:.!>;' OF flAlK!:.1) IN;,TI<UlIION;, 
*' * I-'KkJN 

PKl<l 

*' 

!>AVt:. 

~f:." 
LOb 
LUI:l 
LUi< 
:.u~ 
LUk 
AiW 
XOI< 
!>Tk 
bHK 
I<SlR 

SAV1.;L'lLUO' 

::$K:> 
301;3.+SI:l4 
SI;1.+$1;4 
$1<4. +:1>1;:; 
$K4.11 
:Io1<1.+$1:l3 
SK1.=) ... "·F' 
$k4.=$KI 
$H4.+$l:ll 
.:ltH:>,>f'Kl<l 
SAVlo=Z'ClDO' 

JMI-' $b4 

*' WAIT 1-01< STATU!> lOMI-'Ltrl:: * LNJ $b4,<TtSl *' b S+~ I<LrUHN 

LOAU $I:l3 WITH A~OKESSS U~ UNPAlKI::D IN!>T!>. 
LOAU $tl4 WITH AUOl<ES5 Of PALKI::I) INSI!>. 
GI::l I-IKSI UN~ACKI::I) lNST. IN· $R4 
;,Hll-T 10 L~FI HALl- OF WUI<U 
LOAU NtXI wOkV 
STI<IP 10 fj biiS 
PUI WUk~ TOGI::IHEI< 
SI0Kt WOI<~ 1N TH~ PACKI:.O LO~AllUN 
I:lI<ANCH TU PAl~ ALL WORD!> 
RE5TOl<t HEGS. 

• Ul xx 11MI::OUT IN 120TH'S S~~. 
*' * Tt!>' SAVI:. <!>Avl.::L'4'109' kl.4.7'b ... 7 

LAt! 
LL 
!>Tk 

~¥~ 
LUk 
LDk 
!>TI< 
!>TH 
kTCN 

:l>b!:>,<LHI-'I-I< 
=$10 
Skl.<LHkTll 
$k1.=1 
$Hl.<LHI<TlL 
$klo+Sot!4 
$H 1 •• :1>.1;4 
:Io1<1.<LHklll 
Sl<l.<INHl 

lLeAH t!5 

LI:.I<O OUT RIC ~EStl VALUt 

::'ET FOI< KUP1 ~EVI::L 1 
~UMMY IO·lNCHt.MtNI 64 
PllK uP IIMI:.OvT VALUE 
!>tT kl::RL TIMt CLUlll. 



lllLE MLL!:>10 'f<I:.V 1-' MLLP TI:.!:>l (!:>Ar) ",AGE 44 

004';~4 
00435~ 

004356 
004357 
00435b 
004359 
004.:16v 
004361 
00 .. 36" 

004.:163 
00 .. 364 
004';65 
004360 
00436·, 
004361:1 
004';6'1 
004370 
004iS71 

004312 
004373 
004374 
004.'175 
004370 
004377 
00437tl 
004H9 
004380 
004';81 
004';8" 
004383 
004384 
00438, 
004~80 
004387 
00438tl 

004389 
004390 
00439. 
004392 
004.:l93 
004394 
004';9, 

004390 
004';97 
00439b 
00439'1 
004400 
OU440. 
00440" 
U0440:; 
OU4404 
00440, 
004406 
004401 
00440u 
00440'1 
U04410 
004411 
004412 
00441:; 
00441'+ 
00441' 
.004416 

004411 
00441b 
00441':1 
004420 
004421 
00442" 
004423 
004424 
00442, 
004420 
004427 

00442& 
00442'1 
004430 
004431 
00443" 

OU4433 
004434 
00443:' 
004436 
004437 
00443tl 
004439 
004440 
00444. 
00444, 
004443 
004444 
OU4't4:i 
004 .. 40 
004 .. 47 
OU444/J 
004 .. 4'1 
0044!:iU 
004451 
00445" 
00445.:l 
004454 
00445, 

004456 
004451 

115,-j 
11,5 
U:;'o 
1157 
1151:1 
115A 

1151;) 

H;~ 
1100 
1161 
1102 
1164 
1165 
1160 
1168 
lloA 

1101.. 
1161:. 
111>1-

1170 
llU 
1174 
1175 
1111 
1178 
11711 
117( 

lL1iJ 
1171-
11tlO 
1182 
1HU 

11b4 
111:16 
111:l7 
1Ui':l 
UtiA 
lib( 
llHt: 
1190 
119" 
1193 
119, 
1190 
119b 
11'1A 

11'11.. 
119L1 
1191:. 
11AO 
llAl 

nA" 
11113 
11A4 
i 1115 
l1A7 
l1A'1 

l1AA 
llAb 
UAli 

l1At 
!lbU 
Ilbl 

I1B2 
Ub4 
I1bo 
11b7 
llb9 
!1bA 

!1btl 
IltK 
11b[ 
lleu 
11<'" 
11e4 
!lLo 
11<.7 
11C9 
11LA 

llCb 
111..U 
llL[ 
11Lf 

(3110 100A 
82D5 
1000 
0'01:. 
89tlO 0000 
0901,) 

L800 13(1 
080 10l:.C 
b055 
00,4 
0774 
1'380 11(b 
0000 
0005 
9800 131:!8 
9200 0000 
L38U 1170 

8F80 1364 
4909 
tl384 

9AOO 13b7 
':11-00 13B7 
1041 
9970 003C 
0205 
1:1100 13t'17 
8AbO 131:16 
b3b4 

bl-OO 1364 
Ll:.b( 
9800 13l;)b 
1044 
0l-b7 

Hf40 01Df 
LUL 
'J800 13bb 
1041 
libbv 0000 
I.Il-bO 0001 
'1FOO 0000 
L3bO 1170 
87~1 
'JHJO 0000 
1LOl 
91-00 0000 
UiOO 13<.1 
L3bO 10l:.L 

lLOA 
0004 
1700 l1A5 
lCOA 
41:.06 

1I05~ 
0054 
4!:.fA 
[800 13D, 
1:.970 '::149 
09115 

8Alil 
H980 0000 
Ofb7 

89bO 0000 
80~; 
0054 

01-00 i3tlA 
OAOO 1191:. 
0005 
81'CO 01AC 
LI:.8L 
b3b4 

9874 
'it-OO 0000 
<JfOO 0000 
Lf80 1347 
USO 1170 
CC80 1347 
lLU3 
'1fUO 0000 
0004 
113B4 

81-40 OlOb 
I-FH 
lCI-O 
!i753 

x 

x 

x 
X 
X 

X 

X 

x 

x 

X 
)( 

H.!Hl 

11 

TI:.!:>Tll 

11 

11 
11 
UPTM 

UPTM1 
11 
11 TIMI:. 
11 
11 
11 
ULAY 

11 
11 LON<:' 
11 
OLAYL<:. 

OLAY2 

11 

LNJ 
Lb 

bl;)T 
LMl 
bl;. 

LOf< 
LNJ 
10 

blOT 
LNJ 
HLT 
kTCF 
LOf< 
::;Utl 
LNJ 

SI;)4.<INX1 
=sk,,:;£'looo' 

>11:.!:>1£1 
<lHkTCC 
>TI:.!:>T£1 

$R4.<LON16 
$b4.<C<:'!:>CH 
=SR!:l.=Sk4 

>1[!:>Tl 
SI;)' .<[kkOf< 

$f<1.<IN1M 
Skl.<ZHkTCt 
SI:!4.<U ... TM 

k!:>Tk <::;Avl.=Z'4909' 

JM ... $t;4 

ADD SRl.<lTOT 
::;Tk :1>1<1. < nOl 
::;Ok $kl.1 
LMR $f<l.=oO 
bL >U ... IMI 
LL < lIor 
ii'lL <!:>I:.L 
JMP ;i,tl4 

O[LAY UF 2!:l M::'I:.( (AI'Pf<OX) 

LNJ :l>u4,<Dt..AY 

!:>AVI:. 

Llif< 
::;Uk 
b 

UI:.LAY 

!:>AVt: 

LOk 
!:>Uk 
LAt; 
:.rb 
!:>1f< 
LNJ 
CL 
:;'1k 
LUll 
:'Tk 
Ll>k 
LNJ 

<!)Avl.=.£'Lt8L' 

$t<l.<Hf<TZ 
$ki.4 
>OLIIY2 

(A ...... kOX 22, M!» 

!)AV1t=L'(1:.8L' 

!l>k1.<Hf<TZ 
Skl.1 
!l>1;)!:l.-<l,Hl'fk 
$b,.<l.Hl!:>Al,+SAF 
!lif<l.<LHkICL 
$b4.<UPTM 
=$f<1 
!lif<l.<LHkILl 
;i,k 1.:; 1 
$ft10 <LHftTCt.. 
$f<4,<CON16 
$b4.<C",::;CH 

Wv 
f<ICN 

ULAYl bl>I:.C 
LOV 
AUV 

$k 1. = 10 

$kl.<ULAY4 
$Rl.=lU 
$k4.=6 

11 

INPUT NEXT 5TATU5 
TE::;' fUk !:>TATUS tOMPLETI:. 

bRANLH I~ COM ... LETI:. 
11;.::;1 RIC 
TIMEOUT 

I-UNLTlUN COOl:. 

INP ... T :'lATUS 

tlf<ANtH MtANS fRY AGAIN 
INPUT ?TAru!:> wA!:> NAK'ED 

TURN f<IC OFf 
('I:.T INITIAL TIMI:. 
<:'£T I:.LAP:'EO 
UPUATE. TlME 

I:.X11 

ADO ELAP!:>I:.D To TAL 

OI:.VIDI:. TILKS gY 2 

LLt.Ak IOtAL 
bUMP !:>tCUND5 LOUNTER 

bE.1 I-k~i.l 
::'I:.T fOt< CLOCK/16 

(,1:.1 LLUU<. 
(,1:.1 LLUCI<./4 
CLI:.AR tl, 
LI:.RO OUI LEvI IN11;.RRUPT 
B~3A~~I..Tt~:RI:.NT VALUE 

f<TC k~!:>1:.1 VALvE 

iNPUT !:>TATU::; I'UNClION 
"'UT IN CHAN NUMtll:.k 

TUftN ON kTL T1Mt:R 

kl:.!:>TUf<~ CUUNTt.R 

11 (,IVI:. iNPUT LLI bY11:. TO Tf<Y TU INLlULI:. iNll:.kfl:.k~NCI:. 
10 =$k,.=Sf<4 

AUV $k4.=-b 
ULAY4 LUN $k6.<t:ftM('+1 

LMk $ko.=A'!:>I' 
t:ll'il:. >OLAY3 

11 I!:> !:>Ofl INITIAL,Z!;' r~!:>I. 
II'iL =Skl 
CML <LHkICC 
b >DLAY, 

11 
ULAY3 LI'I4- <LHKILL 

=$f<'.=$k4 

11 HAN(' 

ULAY!'> 

11 

10 

11 SI:.T UP f<TI.. ANU !:>IAkT 11. 
11 
11 

:lYPA!:>!:> 

('1:.1 bAI..K INPUI !)IAT Fe 
\01;.1 It::.r LAt:lLt.. 

bf<ANLH M~AN5 NOT TEST SI 
!:>lA1U!:> 'NI-'Uls. 

IN'''UT ::'TAI 

11 
LNJ $b4,<NIC 
DC XX XX = 12U'!:> 01- A sE.eONU DtLAY LlI:.5IN~D 

11 
f<TL 

11 
11 
11 
1I1:.I;.LNJ 
11 
t:f<kOf< 

Lvk 
!:>Tk 
:'Tft 
!:>Tb 
LNJ 
Ll.ib 
LUV 
!:>TN 
klLI'i 
JM ... 

!l>ki.+$b4 
;i,kl.<LHf<TLI 
$f<lo<LHkTLL 
!l>tl4,<II'k 
$b4.<u ... rM 
:Ob4.<TPf< 
:bftl.=j 
:Of<I.<LHRTLL 

:lib4 

I:.I:.f<kuR PklNT kOUIINI:. 

:pbl.<Lf<f<()K 

!:>A V I:. !:>AV,.=L'rl-ff' 

LU\I $f<1.=-16 
Lt.. =$ft;l 

IJLI UI:.LAY UE!:>lRtO 
::.lUkl:. INITIAL VALUE 
STUf<1:. l..ukkENT VALUE 

UPUATI;. TIME 

LEVtL ,-j 
I'OR f<11.. 
IUftN uN klC 
kt:J OkN 

CLI:.AN 'NLlI:.X 

VI;.ClOk 

f''\ il\ 
V 

c 
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Ov .... ~u llLlu I:.U17 H~I; LAtl $tl6,:t>~7.-'*30AF LJI::.CKI:.MI:.NI $1:17 
vll4 .. !)" llv;: L~Bv J.l1.l9 :,rb :01:16, <t:KK 1 +4+$I\F" :'TOkl; I:.kKOk AvURI;:;S FOI{ I:.KkUI{ CALL 
Ov4 .. t;,(J I:.l{kl CAI..I.. LV$t.K,$,I;RMiJ 

(" J.Iv4 ft:KO 0003 
J.1vp U3tlO OOOu X 
1 WU uFbO 

" ~ liu9 J.lU4 
1 lUA J.jl)4 

00 .... 61 ll(ju I;U80 133b LAtl !P~6,<LKL~ PUT CI{-L INTO CALL 
004 .. 6, J.llJu CbeO 133( I.. AU j,b4,<:'f'A(1; 
004 .. 63 J.ll.lf AbtlO IlF I I..Ab $bl,<I:.KK3+4+2~30A~ 
00447u 1J.U l;~b2 I:.K11 :,ru SU6,30bl 
004471 1110.: tl9bO J.3b9 CMl <I:.I<~ (11I:.Ui. rL.AiJ FOt< :>HUkT REI-'UKT 
UU44U. 111:.4 u90U J.lfl; bl:. <I;KK, 
Oll4 .. 7" J.1 Eo bbbO J.3A4 I:.kl<l I..Ab j,b3,<:;AV'.301<3 ~I;LIH ANLI :;TOKE 1<1:.61ST£k 
004474 111;1> YUbO J.HO I..fltl :t>I:Il ,<1:.1<1<3+4+$A~ 
U044tlU UI:.A b~tl1 tkl<21 :>ltl 3ob3,$bl 
UU448u I:.kl<::I CflLL. LV30IHL.:j,,$ 

IJ.t.u FtKO 0003 
!J. t.Ll 1.l380 0000 X 
11LF 0~80 
11 FO lll:.b 
11~J. lHb 

00449" l1F~ 8Ald 1;1<1<34 jN( =$1<-, UUMI' jNUt.X 
00449 .. 11Fj Cftl" :;Tb $U4,$U2 
004495 11f4 31.)0& CIW 301<::1t= 1*$A~+l :;1;1:. H CK-LF NEI:.UI:.D 
OU449t> IJ.F, 09114 bl'41:. ... 1:.i-l1<4 
OU .... 97 liF6 I;UbO 133t:! LAD 3ob6,<CKI..~ 
OU .... 9b llFc; t.H12 :;It:! :j,Ub,$b2 PUI CK-L~ lNTv CAI..L 
UU449Y J.J.F9 1180 J.11;6 tkk4 bjiK :t>l<lt<l:.kI<2 LJO NI:.XI Kl:.bJ.:;IEI{ 
vU4,Oll l!Fu 0000 HLI HAI..l A~lI:.R EkKOR 
VU",OJ. 11~( Ll~OO llF, NU" <l;kK34 I'LALE fOK HALl PAICH 
v04~0, lltt 8~llu J.3A4 I:.kk:l K:;n< <:;AV!>'=l'~fl-I-' 1<1:.5TOkt Ktuj:;IEk:; 

12UU Ff~F 
00 .. ,0'; 120J. ti3tl7 JMf' :.tH KI;TUKiIt 
UU4,14 :;AF~ NULL 
UO"~l~ * 
004:'16 * 
UU4,17 * 
004,1" * 
00 .. ,1'1 * UU4,2u * -vM-VL-vl-vC -VI-v-V~-V~-vT-Vk-VU-VC-VT-V~-VO-V-VN -vr-YI:.-V:;-VT , -VC-YH-
U04,21 * 
004,2.: * 
OU4,23 * 
OU4"4 * :;UUKlt. =MLl~ll-lCI' 
U04,,,, *JUNt 6. 191 tl 
004,26 * 
00 .. ,27 * kAM 1N~rKULI10N 11:.:;1 PkOiJKAM iJl;NEkATIUN 
Uv4"b * 
U04'<:-t * 1111 ~ :;1:.(.1IU" 1>1:.1:; I..UA)I:.O AT HI:.X 200 
00 .. ,3v * 
UO",31 * 
004,3, * ui-l(, X'':UO' 
UU4,33 LW2 INSlk1 l;yU ~ 

(e 
004,34 * LU( :;1 
004~3, U200 :;T I:.(JU )('0200' 
UO .. ,3b * I) UTL B bTl 
004,3'1 120" t002 
004~40 * wAIT UNlONOII1UNA .. I:IkANlH tKROI{ 
OU4,4J. * LUl bTL 
OU .. ,4i U203 bTl I;(,jU 1.'02uj' 
UU4, .. 3 * LU =J. LO =1 
OU .. ,44 l<:Oj 0190 
Oll4,47 * l =1 C =1 
004,4b 12U4 0192 
004,51 * tJl:.T bib oKANlH II- Tkut:. 
Ov4~5, 1"U5 Oll:.l 
OU4?5, * I..oe br:. 
00 .. ,51> 0,,09 1:11, tuu X'U209' 
004,5·' * wAI T bKANCH ON t(,jUAL lkut. OK 'LD' OK 'l' I;KKOK 
004:>!)b 1206 OZU1 
UU4::>59 * LO( ~rb 
UU4,6u 020A bTb LUU X'02uA' 
UU4!;>bl * oH bTu bKANlH IF I-AI.St 
004,64 120·' 1-105 
Ou451>!) * LUe I< MlJ I' 
Ou4,bb o20e KMOI' tlJU )('OiO(' 
Ou4,1>7 * l 24 (DMPAKE. WIlH LCT 24 (01 
004,7U 1201> ,Lltl 
00 .. ,7J. * bl;f ~1I. 
004,74 120'1 fl02 
004,7!:> * 1..0l 1:110 
004,76 0210 bTb WU )('021V' 
00 .. ~77 * WAlT I:IKANCH UN t:.\oIUAL I-AL.;IE tHROR 
004,7tl * LoOe Ull 
004'79 0211 bTl tQU X'02!1' 
004580 * tlt:.T tll, 
004,tlJ. 12UA Ull;l 
OU4!:>84 * Ot.( k bUt:; ~I{UM 1 fO 0 
004,85 12(1) nU!) 
004586 * blT Ull, bKANlH IF ZI:.KO 1l{UE 
004,89 120( t202 
Ou4,9U * I..UC tll Ll 
004'91 0216 UTll I:.QU X'Od6' 
00 .. ,92 * wAll UKANlH ON ZI:.KO Tl<ul:. EKI{OR 
004~9j * LoOC ~ 142 
004:;94 0217 tlTlZ I;(,jU X'Od 7' 
004'9~ * tll~ Bin dKANlH H· zl;I<O I-ALS£ 
004,96 J.20u 01F2 
004!)99 * vl;e H (,DI;:; ~kUM 0 10 H 
U04600 120£ 0405 
004601 * bLF I:H J.8 
00"604 120f ~,,02 
UU400~ * LUl bUI 
004606 Oll( tll17 I;UU X'U2IC' 
U04607 * wAlT bKflNlH oN ll;KO FAL:;<;. t;HI{OR 

C\ 004t>Otl * 1..0C tH ,8 
004609 Oll[) bTl II I:.UU X'Odl.l' 
0040lU * bll tilll 
004611 1210 Oll;, 
Ou4014 ii- t:)LCf BHU UI<AN(H n "L" FAI..SE 
004b15 1d l FIIF3 



TlH,!:: ML(.!>l, 'kLV f' MLep lt~l (SAr) 

OU401b 
UU461'1 
0046"U 
UU4021 
OU402~ 
UIJ4623 
UU4024 
0040~7 
004020 
UU4031 
OU4,,3;'; 
OU4035 
004030 
004039 
OU"04U 
U04041 
00404i 
OU464j 
OU4044 
OIJ4041 
OU4040 
004051 
00405.: 
004655 
004650 
OIJ4059 
OIJ400IJ 
004b63 
004,,0'+ 
00"607 
0(..4000 
004071 
OU467.2 
00407~ 
00"07b 
004b "l9 
0040bU 
U04bBl 
0040BZ 
004083 
UU408 .. 
UO"61l~ 
OO"obQ 
OU408'i 
OU'+b9, 
OU4093 
OU409b 
OU4b97 
004100 
00'.'01 
004704 
OO,+'O~ 
00470d 
UO,,'O'1 
00 .. 11, 
0047U 
00,+110 
004117 
oo'+ao 
004/21 
OU4 'f L'+ 
OU4725 
004nb 
Uu,+12'1 
UO'+ 73, 
00,+133 
0u4(34 
OU473:> 
OU4(36 
U04 (31 
UU,+73tl 
OU473'1 
UU47,,':: 
UU,+(4j 
OU41'+6 
UU4147 
U04750 
00"751 
UU41S .. 
UIJ'+n;5 
OLl415b 
Uu'+15\i 
LlU,+16i. 
OLl41bj 
LlLl4166 
U04167 
OU417U 
OU4171 
OU4Tl .. 
OU'I17':> 
oU417b 
00417'1 
0041!J" 
OU41B3 
00'1186 
OLl4781 
00418b 
OU418'1 
U04"190 
OU4/91 
OU479, 
OU4195 
004190 
U04199 
004bOU 
U04dOj 
01J4d04 
U0'1005 
UU4bUb 
UU .. bU9 
U04b11J 
U04011 
U0't(JL:: 

oal 
1212 02Ul 

UUi. 

li 13 un: 
1il4 5117 

121':> 5217 

1210 tl02 

IJnb 

1117 0153 

lodd 1192 

1d'1 I-I-Fl 

IdA UD53 

121tl 1652 

1nL 1IlF1 

lodv 0"153 

1d;;. 17~2 

1dF 1tll:.1 

U23LJ 

lnu IJLOl 

023E:. 

1",,1 5310 

12l.: :'21b 

1223 ~lI-A 

1224 ;'410 

122:> ~21!J 

Ui.o HUD 

un 541"1 

lUll 5Ll7 

122'1 HOI 

li2A 5410 

U2b ~217 

la(. tiU2 

0256 

U257 

."Zu 0154 

lUL 175.:: 

LU~ l"IH 

1dU fA55 

1<'31 lllS2 

Id2 17~1 

123j ULJ55 

1..:3,+ !I52 

1.:::35 Illt-1 

Idb U155 

U31 lllS" 

U3d 181:.1 

U26F 

1239 U2Ul 

0210 

1dA 5511 

ldb 5<:17 

123(. FHA 

Ul70 

1dLJ 'jUAA 

U3L u6UIJ 

* LO(' 1:l15U 
tlT50 t<.lU lI'O,;:!' * WAIT ~kAN('H 

* LOC bllO 
bTlll t<.lU X'OU2' 
* bLCl ~150 

* 
* 
* 

SI 

C 

btT 

* wAll tkkUk * Loe bl41-
bl41- twU X'O"Zb' 
* AND 23 

* 
* 
* 

* 
* 

bl4LJ 

24 

24 

tH'ID 

23 

24 

blAL 

* LO( bl4v 
tH4D E:.QIJ x'o .. :;u' * "A I I ANI..I 

* LO( blAe 
tHAC. !:<.I(J X'023t;.' * Ai'll! 24 

* 
* 
* 
* 
* 
* 
* 

* 

C. 

btF 

Uk 

(. 

btf 

UI< 

l 

btl

Uk 

C 

bU 

24 

b14D 

24 

24 

tJ i'tl 

23 

43 

b141.. 

24 

i:!3 

blN'-

* LU(. tll4L 
I:lT4L tloiU X'U,,56' * WAil Uk * LO(. blN'-
bTk( lWU XOO,S7' 
" UK 23 

e. 

tlt:.F 

XUk 

e. 

tlH 

lIUk 

l 

btF 

lIUk 

e. 

bi:.T 

Z3 

bl4l 

24 

23 

tll4b 

£3 

24 

tJI4tl 

24 

24 

blilL 

* LUC I:lI'+b 
bT41:l t;.<.I(J XOO':bF' 
* WAll XOK 

* LOe. blllL 
bTX(. tQU XOU"IO' 
* lIOk 23 

" tilF ~14b 

* LOe. bl4J 
UT4J E:.uU lI'0.:16' 
* LO ::X'AA' 

* KtT * NOP 

46 

UN 'L' tHkUk 

bkAN(.H If "L" THUE 

SlUkt;. H (F!-) TU LeT 23 

COMPAKL WjlH LLI 23 

IN !>TUI<t;. IN~r. 

ANlJ K (I'~) WITH LCT 23 (I-~) 

C. ::X'~t-' 

AND k (t-f) WITH LeT 24 IU) 

C.DM~ANt k(O) WITH LeT 24 (0) 

ANO H IU) I'll IH Lq 23 (H) 

C.DM~ANE H (0), LLT 24 (UI 

IN~TRU('ION ~RI<UN 

ANL) k (U) wllH L(T 24 (0) 

UK K (U). LLI 24 (0) 

LUMPAKI: H w11H LJATA BU~t-

Uk K (01, LLl 23 IFF) 

(UMPAN!: H WITH LLT 23 

OR H (H), LI..T 24 (0) 

C.UMPAKl k (~FI. LeT 23 (I-f) 

IN!>TkUe.110~ ~RI<Ok 

OK k 1Ft-I, LI"T23 (FF) 

e.OMPAKI: H II-f), LeT 23 

tXe.L. Uk k (r'F), DATA bUH (U) 

e.UMPAKE:. H(fl-), Le.T 23 (t-F) 

tXLLU~IVt Uk R (t-F), Le.' 23 II-~) 

LOMPAkE:. H (0) WITH LeT 24 (U) 

LXLL. OK k IU) WITH LeT 24 (U) 

lNSTkUe.110N LRNUR 

E:.Xe.L. Uk K (u), LeT 23 (~r) 

e.O~IPAkE:. I< (f.~), LeT 23 (ft-) 

Lv ::XOAA' 

,r"'tr, 
1t..J> 
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Ou .. u lj * OO .. bl .. * kAM IN!>TkUU 1UN It~ r. PAkl ,. LOAI>EI> AT "A 
U0401, * 

C,' 
00"01" * 004,,17 123f 1N~lk2 I:.I.IU :> 
004"ltJ LdF I:.bOb Lil Z.'i:.bUtI' tI 1>1-1> 
004b1':1 1,,4U ul01 IJl ",'tHUl' 
00 .. u20 * ut{(' X',,/t' 
004b£1 * NUl' IJUNMY 
004"" * LUl bl YI> 
004b23 o,n b'l'rl> i:.(,jU X'O,/~, 
OO .. ubt * uS :'1 !:lI<ANlH ~IOki:. TO X'200' 
004!!2, 1<:41 UOl-u 
OU4t12b * l =X'AA' lOI~PAKE K(AA) , =AA 
OU4t1 2 ':I 124<:: bon 
004!J3" * ull !:lIA7 
004ij33 1,43 AAI:.1 
OU4b3b * Lul !:lru7 
u04o':rr OLIlS bTb' ll.lu )1'0,115' 
004b3ij * wALT tlKANlH ANU !>IOKi:. I:.KKOk 
004b3':1 1<'44 0,01 
UU4b4U * LUC til A'/ 
U04!,.4! 0,1l6 IHA7 l",U Ji'O"bb' 
U04114i * b:' tllAb tll<ANlH :'lOkt TU X'306' 
004b4~ 1'''~ 1-071-
004114b * l =x",' l :;:X'5" 
OU'tb4':1 1,4., 9,,5 
U04b5U * utt' !:llb7 
U04b53 124 r I-II-A 
004u5 .. * 004b5, * t1tki:. rULLUw!> THt. I AbLi:. LUJKUf-' nSf 
004b5., * 004b57 * LIJ =0 LD :;:0 
004b6U 1,4il 900U 
004,,61 * fLU " IAbLt LUOKUP, POINTER AI LlT " U04b64 1<:49 5637 
U04ub~ * C =3 f!K~T LNTkY uF IABLE l~ 3 
004b60 .,411 9203 
OU4ti6\f * otT Ntxl 
004u7, 1,4b 1:.10" 
004bB * wAll TAtiLE LOOKUI' tHRUk 24 1ST ENIKY 
004tJ"4 * LUi:. Ntxl 
U04,,7~ 02':15 NI:.Xl t(,jU X'0':9,' 
OO"b7b * L.IJ =2 LU =£, I:IU 3" ENTRY 
004,,17 1,4l 0190 
004bOO * ILU 55 TAtiLt LUOKUP. Lli 55 
004b81 1,,4V U256 
004b8 .. * wAil 
OU"bB~ 1,4t 3701 
004b86 * wAIT 
U04b87 * wAlT 
004b8b 124F 0101 
00488'1 * wAll TLu I:.KI<UK 24 INluRHtlT 6RANLH 
00489U * b Ntllr1 "000 
004091 1£,U u11:.0 

( 004094 * wAil t;Au TLu bKANlH 
004b9, L",l 0401 
004b9b * ~AII U1110 
00 .. u97 * wAIT Ull I U 
004b9b 12~2 0101 
004899 * LOl NtATl 
004':10U 02A2 NtXll E",u X'00(A2' 
004901 * l =X'2' t.oMPAkl:. R W.TH =X'2' 
OU4904 1<:'3 9£02 
004':105 * t;tT NtXI2 
UU490u 1<::!>4 El02 
U04':109 * WAIl ILu I:.~HOk 24 WHUNG I>ATA CAM I:. t;AlK 
004':110 * LO<' Ntxl" 
004':111 02A7 NtXT2 twU X'02A7' 
OU491, * LU =1 "tl :;l:.lUNO tl~TlO' FROM TA!:ILI:. 
004913 125!> 0190 
OU4916 * ILU ,!> nu IN[HKtCI THRU LCT 5~ 
004917 10(5b 01% 
004'1,U * l :;:X'lA' 
00 .. 921 12:>7 :.79(. 
004924 * utT NtAD 
00"':I2!> 12:>0 lAU 
004':12b * WAlT WKIJNI> DATA bALK fHUM fLU 
004'129 1.:59 0201 
004'130 * LU<. NtAI3 
004':131 02t10 NtXT3 t"'U X'02BO' 
004932 * wAIT 
U04':/3;j * NUl' 
004934 12!)i\ 0100 
00493, * OU"'J36 * 1 N~ TkUlf I UN It:; r, I' A 1<1 3, "tT:; LOAUtU AI .:106 
OU493( * 00493b * 00"93<; * OK" X'3Ub' 
004':/40 125b lN~IR3 t.loIU ·S 
004':/41 * LOC; !;lIA6 
004'J4, 0306 blAb I:.(,tU X'030b' 
004'J4j * LU 3 LD k FKOM L<.T 3 (FF) , I'HtLUAUtU IN Lll ~t'U 
004'14b 1,5b ,003 
004947 * '- =X'F-~' l :;:'I-F' 
0049~0 125L 92f-F 
004':151 * bi:.F IlTA9 
004954 1£5u Fl07 
U04':/5~ * LU 21 LD K, L.Ll 21 (AA) • Pkli:LUAVI:.U .. -----_. __ ._ .. -
00495b 1~5t. ,015 
004':/5':1 Ii l =X'AA' 
004'16, 125F 92AA 
004':16'1 * bET !;llu, 
0049b6 1<:60 El02 
00"96 'f * LOC !:ITA9 
00"9b8 U312 blA9 t<.tU X'0312' 
00496'J * wAlT LUAV AVUKI;.?:;lN" tKROR 

C 004':17U * LOl I:lf 0' 004971 U313 blti!> E(,IU X'0313' 
00"97, * LO 44 LOAU K,LlI 44 "'h pKt. LOAUtU 
004973 1261 0150 
OU4':17b * l =X'55' =X'!>" 
U0491'1 12b£ 2<'92 

"_._---
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00498U * bH IlIA9 
00498l 126j 55F 1 

R. (AM .• PK.l;..LWIJ2.t.V 00'+984 * LV 0;:1 LOAD I,.('T 03 
00'+985 !.264 FA50 
OU498ti * (,. :X'AA' l =X'AA' CI 004989 1265 ;:IF92 .< :, ~ I 
004992 * tltF blA9 
004993 !.266 AAFl 
004996 * LD =X'1I0' TI:.5T VAI.UI; 
004997 1.::67 1'490 
005000 * !)f( ~Hl~T RlbHT 
005uOl l':btl 11007 
UU5UO" * (,. ::X''+O' 
005UO~ 1269 9240 
005000 * tltF 
005009 1':6A ~lO£ 

EKK6 SHIfT FAIL!::U IF bRANCH 
005010 * ~f( 5HlFT AGAIN 
005011 * l ::X';W' 
005ul.: 120b 0792 
005U15 * t>Ef I:;Kl<o t)KANlH IF !)HlFT !-AILED 
005ulo 1':6l 201'1 
005019 * bLbf 
005020 126U 09F4 

61410 6KANCt1 11' LA~T SL.OCK fAL.SE 
005023 * L.O' bT4H 
005024 (321) bT4H !::{.IU X'O:;l2U' 
005025 * wA 11 bL\. .. ~ OK IlLI..T !-AIL.uRE 
005020 l<!b£ 02ul 
005027 * LOC bl"b 
OU5u2tl onE bT4<> EwU X'O;l2£' 
005029 * tiL.bT bT4H bKAN(,.t1 11' LA;,T SLOCK Tku.:: 
005u3.: 126F t41-£ 
00503'; * LU =X'55' LU :)('55' 
00503b Il70 <;05S 
v05037 * kET 
v()5()3(i * LOl £K1<6 
U05039 0333 tf(f(6 I:;(,jU X'O.:I33' 
00504u * wAIT 
00504!. 1271 0001 
00504<: * ,~OP 
v0504j * 005()44 * 005045 * 1 N!) 1 RuO lOr, It51 - "'Af(T 4 - L.OAD£U AT X'St-U' 
005u46 * 005047 1272 lN51R4 I:;UU 9> 
U0504b 1i1'- 01Ul Ul ,,'0101' WAIloWAl1 
U0504<; 1.:73 t604 Ul ,,'l:;oU4' b X'UUO' 
U05U5U 1274 F~OO Ul i'~rOU' 
U05U51 * 00505.: * ..,ART !) - LUAVtll AT AFI:; 
005u53 * OU5U54 1275 lN~lR5 LuU :5 
OU5U55 127~ 0101 VI.. r 0101 ' 

WAI T .WAll 
OU5u50 1270 Lbl7 Lil '£011' b 271:; 
u05u57 1277 ll01 Vl 11'11..01 • 005u5tl * 005u59 * IN!:iTkllCTION IIOS 1 - ..,Akl 6. LOAVi;.V Al V~A 
005U6U * d '\ 
u05Ubl l<:7b IN51ko tuu :t> 

',-,) OU506;: Id~ vIOl Lil r 0101 ' 
WAII.wAII 

00!)06':\ 1,7'1 t6F~ V<. 'l:.bHI' b X'~~F' 
005u64 1~'IA 0001 U<. "'OUOl' 
00506~ * 005066 * TKAN5M1T UATA lHANNI:.L. PKO:';RAM 
OU5U67 * i.lt T 5 L.O/II)I:;U Al X'400' IN MI.Ll KA~I 
U0506~ * 005u6<; * (,U50'70 * uO~u71 * UK'" X'400' 
Uu5072 LOll OuUU 
005u7,; * L.Ul XMUI 
ou5u74 04UO IIMUI I:;Ull X'04VO' 
OU5075 127l TRAN~ll L(,IU :t> 
005070 * Ll klUl 
00!)079 InC I:;U02 
005080 * I..U<' f(TLJ 
005u81 04u2 kTIJ I:;WU "'040':' 
005U6, * wAll NUI<NAI.. tNI) 
005U83 * I..U(,. klLil 
005U84 0403 kTVI tull X'0403' 
U05085 * L.I) 55 LOAll ANU ll1l:;LK LOUNTEK 
005u8b In!J 0150 
005u8\i * L =5 If ~ :>lUK£ 1 r'i :. '1 
(Ju5(J9u 127t 379'-
00509,:\ * bl:.T 1<5( 
U05U94 ,1" 7F u5t.l 
0U5U97 * I.. =4 l~ 4 :>TUK£ 1 ,~ 56 
00509tl 126U ~l92 
Ou5101 * bt.1 k5b 
OU51O.( l<:bl 04tl 
(J051U5 * l ::,; If 3 :>rUKE. 1,~ 59 
00510b 12tl2 2U92 
OU51U9 * b£T K59 
00511u l"u,; 031:.1 
0051U * <. =<! I~ 2 :>rUKIO II, 6U 
005114 12~4 ;:1:;92 
00:>117 * uLT K6" 
005ilu I£U5 0<:1::1 
U05121 * L 
00512.( 1<:lIb ~F92 

=1 If 51 UK\:. I" 61 
005125 * UU K61 
005120 1<:ti7 01Ll 
005129 * 1..1" 15 ZEkO 
00513U 126cl ';010 
OO:>Dl * 51 62 ~TUK£ IN 62 
005134 l"ti9 5131:. 
OU5i35 * LO( I< 1 LJ2 
005130 041C. kTI)2 EWU )('041<" 
005137 * LD 56 lH£lK FLA(; 

0 UO:>l4u I,UA 503!! 
005141 * L =0 .. ,I. (J05144 12bU <;200 
005145 * tiLT k70 bKAN(,.t1 iF EOK 
u05148 1,8l tl09 
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00,149 * bLll- Kb7 
(J0~15, 1,tl,J r3(J~ 

C 
00~1!:>3 * wAl T <:iNti bl..ll- UIU 1'101 bKANCH .. (J0,.54 * LOC Kb 1 
lJ0!:>l5, (J4,5 Kb7 !:.\.IU X'04,5' 

"" (J0~150 it bLU Kbtl 
(JO'l', 1 <:li t. 01U 
OO,lOlJ * "NtI 
005101. li81- Ol02 
Ov~1.b<: * d Kll) 
00~1.05 li90 t:;()U9 
(J05100 * 0051.0-' it 
005100 it 
0051b .. * Lu( kllJ 
OU,17u (J4<:A K70 U.lU X'04,A' 
005171 it bLe.f Kb'J 
lJO,n .. 1,<,/. f.:l08 
00517, it bLCT Kll 
005178 U9<: l30, 
005179 * \'iAIT WAn bLll- LilLi NOT BKAI~CH 
005.80 * LO( K"/l 
UU5181 04t.f k71 !:'QU X'04,1-' 
00518, * I.:JI~b 
(J05183 12<,/3 0102 
005184 * tI Klu 
005167 1,94 1:.01.)1 
00518ti * 0051.11\1 it 
005190 * OU,191 * LOC Kotl 
0(J519': 0432 Kb8 I:.QlJ X'0432' 
0051.93 it WAlT bLI..T UllJ bKANlH 
(J0,194 * Loe Kb9 
(J0519, (J433 Kb'J l:l.IU 1\'04,;13' 
00,190 * WAIT B'llF OllJ tlKANlH 
00,1.97 1~95 0101 
00519b it 
00:>l9'J * OO"Ou * OU5<:01 * Loe K51 
005",0, 0434 K57 I:.WU .1<.'0 .. ;;4' 
OU5<:0;; it LU 
005,0 .. * !il 57 
U05,05 1<:90 1051 
OU"Oo * tI K50 
UU"O':i 1297 ;:'9!:.(J 
005d, * Lue K50 
OO!.ld;l 0439 k5b l:QU .1<.'04.:19' 
UU5d4 * Ll> 
00!:>.:.15 1,90 1310 
005do * !iT 58 
005.::19 1<:'i9 513A 
Ou!:>,,2U it b K50 

( 
005<:23 1<:9A l:00i:. 
UO:'£2 .. it LOl K5'i 
005<:25 U431:. K59 l:QU X'04;;1:.' 
005,2b *' Ll> 
01,)5,27 it !iT 59 
005<:2ll 1.,;9t1 1051 
00,,31 * b K50 
005,.:;3", 129( 3Ibl:O 
005,,3!> * LOe. KbU 
005<:30 U .. 43 KbU U.U .1<.' 044,jt 
005dl * Lt) 
U05,,3b 1,9U 0910 
005<:39 * 51 bO 
uu5i4", 129[; !:>13( 
00:'<:43 * b K50 
(J(J5,,46 Ll9f I;. (J 04 
005,,47 * LU( Kbl 
005,,4b 0448 Kb1 I:.WU II' 0440' 
(J(J~",49 * LU 
OU5<:50 .* ::>T b1 
(J05.:51 l<:AO 1051 
005,,54 * LUC k50 
00;,5; 044b K~6 lUU X' 044tP 
u(J5'::50 * LD " (J05<:!>7 llA1. 3l>50 
OO~"b(J * Ul:.l 
(JO;.:bl l<:A<: 37U5 
00!:>2b<: * ::>1 ~!> 
00;':b5 1<:A3 ~)l37 
OO~,bb * LD b3 
(J0;,b9 12A4 503F 
0(J;,7u * Ul:C 
00:'£71 * !iT b3 
OU:'£7': 12A5 0551 
005£75 * bLT KIUl 
OU:'<:76 12Ab ;;1- t:2 
005,79 
005,,8(J 1~A7 (bF3 * t\LCF KIUl 

OU5,83 * LUM!:. HI:.KI:. I-Uk UiWI:.KKUN rt::.~ T ONLY 
OU~,84 * \;Il'Ib 
005,8!:> 12AII AB02 
0(J5dlo * LP 
005<:87 * b K1U 
005<:86 12A'1 10l:0 
005,91 * NUP 
005,9':: 12AA MOO 
00529;; * I~OP 
005,94 * NOP 
(J05,95 1,Ajj OOOU 
OU;':96 * 005297 * 005.:9d * e-; 00~,99 * Kt::.'t::.lVt. VATA lHANNt::.L PKO(,'(AM 
O(J5300 * 005301 * 00530, * 005303 * Ok(, X',OO' 
U0530 .. 12Ae. I<ll.lTt1 l:QU ~ 
00530; * Lue K(UI 
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OO~)jOo 0200 kL()1 twlJ X'O~OO' 
OO~.;\O:( * b XMVl 
OO~)jlv lC::AL I:OO~ 

0 OO~dll * LUe XMLJ 
00~::S1, 0202 XMLJ lQU X'0202' ,.,1 

OO~313 * wAlT NUkMAL tNv 
00~314 * LUe XMlJl 
OO~:H~ 0203 XMvl tl.lU X'0,03' 
OO~31(> * I..LJ :>:i LOAV ANV CHtl..K LUUNTEH 
OO~dl1 12AiJ Ol~O 
oo~nu * I. 
OO~::I21 liAI: 3192-

=:> If ~ LOALl F-kuM :>1 

005::124 * tlt.T XM:>7 
00,::12 ~ l'<Af O~E.l 
UO~d2d * I. =4 11" 4 LOALl H<vM :is 
OU~::I2\1 lll:l0 299" 
00533" * ul:T XM:i1:l 
00,33::1 121:11 041:1 
00~::I30 * I. =3 11" 3 1.0ALl t-HiJM :i9 
(J05B7 1<:1.>2 "A92 
OO~340 * ut.T XM,9 
00~d41 litl::l 031:1 
00t>344 * L =l H 2 LOALl F-kuM 60 
UO~34' 1Zu4 2t:!92 
00~34b * i:lr.l XMt>O 
00!>34'1 12b!> OLE.! 
OU~3'2 * e 
OO~35::1 llbt> "L9;: 

=1 11" 1 LOALl fkuM 61 
00535(> * tlt.l XMt>l 
OO~::S57 li:bl UIU 
OO!>.;IolJ * LV 0' 1::i ltKO 
00~.1(>~ 12t1b 21)50 
00!>364 * :iT, I>UI iN I)AIA t:!UHt.;R 
00~305 12b\l ::SU1 
OO~::Soo * LUe XML.i2 
00~3b"1 O,le XMIJ2 twU X'021C' 
UO!>3bb * LI) 5b LHr.LK FLAu 
OO!>.;\H 12bA ,031:1 
00,37<; * C. =0 
005j"f~ l,:ui:l 920v 
0(J!>37b * tlU XM/O 
00~.;I79 12bL 1:.109 
00~3S0 * bLC.F XMt> ( 
OU~'Hl3 l'<tlLJ t-302 
OU!>3S .. * wAil uNo bL.Lt- VIV NUT BkANeH 
00536, * LUe XMb' 
00,3bb oa~ XMb7 I::GlU X'Ui:C::5' 
00~3B7 * uLU XMob 
OU,3Bb 1,tH:. 01L3 
00,391 * LU( XMIl 
OU~39, 0lC::7 i\M71 t.(.IlJ X'O,Z'" 
00,.;193 * ulitl 
UO,:;94 l<:bF 0902 
00,::>95 * b XMV 
UU'.;\9ti 1;:tl) 1:.01)'1 

'" "-Ov~,,9'1 * O()~"OU * OI,)~ .. Ol * '~j OO!l"O, * LOL XMfl,) 
00'403 OlC::A XM70 r.(JU ;('0~2A' 
00,,,0,, * oLC.t- XMb<,l 
UU~407 1<:(1 t-305 
(jU~"Ob * bLU XMI! 
00,,,11 1<:L2 L3fA 
00'412 * wAil wAiT bL.U VII) NOI BkANCH 
UU~ .. l.;1 * OU5 .. 14 it 
1,)0~ .. 15 * 00~41b * Loe XMol:I 
00,,,1"' uaF XMbli luU X'U"f' 
OO,,,lb * wAll t:!LI..T Vll) tl~ANLH 
005,,19 ilL.) 0101 
OU,,,20 * L.U( XMb9 
005421 U230 XMb9 I:.i.lU )1.'0,30' 
00~"2, * wAIT t:!LLr 011) b~AN<'H 
00~ .. 2j * (j0~"2" * I,)U,,,2, * OU~420 * LUL XM~·' 
OU5427 U23L xM5 , I:(.IU X'0,,31' 
(J(J542ti * lI) ,", 
00, .. 29 1<:(" 01,0 
U(j~ .. 3<: * :il 
00,433 12(5 39lL 
00'4~4 * b XM~b 
UO, .. 37 L<:eo 1:.013 
005431:1 * Lue XM,B 
U(J,,,3'1 023(> XM51l I:loIU X'0~3b' 
UU,44U * LO ,11 
00!>443 1<:(7 503A 
1,)0,,,4" * !:iT 
005445 * d XM,b 
UU544b 1:«!l 111::0 
UU,"4<,/ it Lue XM~9 
00,451) U23b XM5'.1 I:.I.IU X'0,3b' 
UV~"51 * LI) 5'.1 
00, .. 5, 1:«-J Ol,O 
OO!l45~ * ::il 
U(J!l4% l"U\ 3bl! 
UU,457 * b XM:>b 
OU,,,bv i,,(u 1:.009 
00, .. b1 * LOC XMbO 
UO'4b2 U<: .. o XMbU tuu X'0,40' 
OU5"b3 * LI) bO 
UU!:>4bb l<:Le !:>OK 
OU!>4b 7 * 51 
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OU5414 * LI) bl 
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UU:'41'J ll<.F 3l)1l 
UU:'48u * UK J<M:'b 
uU:'48~ UZ4b XM:'b t:.\JU )(10,,41:1' 

(~ 
OU:'48l * Ll) ~:. 
Ou:'4b:' l<.uu :'037 
Uu:'48b * utL 
00:'4b-' * :.1 :.:. 
OU~48b l"ll! 0:'~1 
00:'491 * Lv b~ 
UU:'49" 12l);: 3750 
00:'49:' * iJEL 
00:'49b 1"l)3 3~0:' 
00:'491 * !:II b~ 
00:':'00 liLJ4 :'13f 
00:':'0J. * bLT XMUl 
00:':'04 1 d):' L2l9 
00:':'0:' * dLU XMu1 
OO:':'Ob l<:LJb t-3At:. 
UU:.:.09 * \ol'lb rUK LLI) UVt:.Kf<UI'I IE!:>1 ONLY 
OO~~lu * !:II 
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005~2:' * LI<L lU \oll~t:.RATt:. RAI'IUOM LlA1A 
UU:':'20 ft 
OO!>~2 , ft 
UO:'!>2b * 005:'2'1 * uf<<.J X'"OU' 
UU:'53U 12lll\ UOOO 
UO!>!>3! 12llb kLI<11 t:.~U $ 
uO!>:'3<. * LUL I<Mi...kl 
00:':>3::1 0200 RMll<T Ll.lu X'u,:OO' 
UU!i:.34 * LLI 
UU:' ~>3 7 1dlo :'002 
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00!>:'3b * L =X'Lb' 
UO!>!>4! li!)i... 92Lb 
UU:':'4' * bH I<Mi...kI3 bKANlH II' Nul LI<i...8 
UO!>!>4:, 120U fill 
OU~:'40 ft LU =L 
00!i~49 1 ill!:. ':1001 
OO!>:'~u * LUL I<MLI<I:' 
OO:':'!;j 0208 1<1'1<.1<1:' t\ .. u X'Oi08' 
UO~:'!;l * !:II 24 
UO:':'5:. l'<llf- 5118 
UU:':'5b * U .. h 
00:':'51 * l:)!:1 I<Mll<14 

( 
OU:':'5/i UlU U4Fu 
UlJ!>56L * Lll 24 
lJU:':'6': l;;U a50 
OU:'!>6:' * XUI< =X't-f' 
00~~6(.> lii:.l 1895 
OU~:'69 * ut:.( 
UU5:'7u 12U ft-U5 
00:':'71 * XOk =X'Ft-' 
UO:':'74 1214 9,f-f 
00:':'7, * b I<Mi...kl, 
OO,:;1t1 ill:' t:.0~3 
01J::>~19 " Loe I<Mi...KI3 
ou:.,su onb I<M<'I<T3 tl.lU X'021b' 
UO~:'81 * OU'~84 12l.b ~244 
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OU,,8'J * ~tT I<MLl<lf 
OU!.>:'9" l,ltl t:.l09 
UO':'93 * LvC I< MI..l< I 1 
lJV~:'9,+ 021<' I<MLkl1 l\JU X'021<" 
U05:'9:' * <'<'H 
00:,,90 * ~!:I I<Mlk14 
00,,97 1<::l9 U4F0 
ou5t>00 * LD 4 
UU:'oOI 121011 1050 
OU't>04 * Ol:.( 
005005 1iE:.u 04U!:> 
UO~o06 * t:l I<Mi...1<11 
00560." L,li... 1001-9 
UU:.olu * 00:'011 * Loe I< Mi...l< I 7 
00501" 0224 I<MLI<T7 ti.lU X'02<14' 
OU'bB * <'LH 
UO:'b14 * b!:l -KMlI<T4 
UO:'o15 1iLl) 04f-0 
UO:'61d * LO 4 
00:'019 1iE:.t O&:.U 
00502..: * ut:.e 
U05b23 1,t;.F 040!:> 
00:'024 * ANO =X'3f' 
005627 1;:1'0 933f 
OU:'b211 * l:) I<Mll< 17 
005031 121-1 t:.OF1 
00563, * LO<' I<MLk14 
UO:.033 U22l. I<M(I<T4 t:.I.IU X'022t:.' 
UO:.o34 * LO 4 
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U05031> * !:IT 
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UU5094 12Ft:. 5117 
OU5095 * LOe kMul'TA 
U05096 0204 KMOf'TA I:.(JU X'0204' 
005697 * LO =125 
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OU5-'0<; 130. 10U4 
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UU5155 * toAI'1 
U05/50 1:;00 1:.401 
U05757 * NOP 
005158 * OU57':>9 * 00':>160 * NuP 
00':>/6. nUl:: OUCJO 
OU576" * Ou':>76j * eVT. bill' lL!lT 
OU~764 13LF VAL1!>1 t:.(JU :I> 
00':>76:> * UHiJ X'.:UO' 
(J05'/6b * Lt.> =4 (UUNTl::k fOk .. ("<.tl,s 
005/6'1 13U~ 9004 
U0:'71u * LOl bVI 
OU':>H' UlOZ !)Vl I::(JU X'02U';:' 
OU5n" * UAfA x 'i;. I' !)Vl 
(JU5715 it OAIA X';l' +3 
00':> I7IJ 13ll> I:;1U3 
UCJ,/79 * wAIl t:.KKUK 
UO,7130 * v.Al T I:;kt<Uk. bVI SHUULl) cKAN<'M 
UU5181 1311 0101 
00':>"18': * UATA X'r7' bVt-
OU5"/8:; it DATA X';l' +3 
O(j!>l!liJ nu f'703 
OU':>78'1 * OAIA X't.U' ti 
OU5/9, * IJATA lI':I' +3 
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tlVl !)KANC':' H MUKt:: ("lB'5 
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005b77 
0051>7b 
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UU5bBb 
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OU5b94 
UU5b9!l 
U05<J9b 
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OU;098 
UO!ltl99 
OU59Uu 
005901 
00590~ 
005'10'; 
00590 .. 
UU5'10, 
OU5\10b 
OU5,:/01 
00590b 
005909 
00591u 
005'111 
00591<: 
005'113 
005\114 
OU!l915 
005910 
005917 
00591b 
OU5'119 
U0592U 
UU!l'121 
OU5922 
UU5<;23 
UU5924 
OU5<;25 
OU5<;20 
OU5'127 
005<;Zb 
UO;929 
Ou;<;30 
005931 
U05932 
U0593::1 
OU5934 
U0593; 
005<;3b 
005937 
Ou593b 
005<;39 
00594U 
005941 
00594.:: 
005943 

1319 

UIA 

131b 

131i. 

1::>11:. 

LHF 

133~ 
134U 
1341 
B4.:! 
l::l43 
l:'44 
1;1 .. :. 
U40 
l::l47 
B4b 
134'1 
134A 
134b 
134l 
134() 
134i:. 
1341" 
1350 
135~ 
13~2 
1353 
1354 
1355 
135tl 
1357 
13:'0 
135<; 
135" 
135" 
l3:'L 
135Li 
1351:. 
135f 
BoO 
13b4 
1374 
13d4 
1394 
l3At 
13A4 
13b4 
Db!) 
l::lbb 
13b7 
13bll 
13ti9 
13tlA 
13bl:) 

1;;b<' 
BIlLl 
l3bt 
dbF 
13CO 
130 
13Cc: 
13C3 
13C4 
13C5 
13Cb 

U::IOI 

UII:.7 

031:0 

0301 

0102 

U5F2 

~301 

1:;2(; 

A001 
b4Ull 
{JOOO 
F010 
I-I-Ff 
0010 
UOOO uooo 
OOUO 
I-~~f 
OUOO 
~~55 
bOSC 
202U 
(JOO{J 
uOlJO 

1341 
0400 
0000 
UOOU 
0000 
.:!blO 
oouo 
0000 
0000 
(;000 
0000 
0(;00 
UUOO 
00(;0 
OUUO 
UO()O 
UO{JO 
OO{JO 
UOOO 
OO()U 
0000 
0000 
OOUO 
UO{JU 
{JOOO 
(!OOO 
13b4 
0000 
00(;8 
OOAA 
55;; 
uOUO 
0000 
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0000 
0000 
0000 
0000 
0000 
OO{JO 
0000 
UOOO 
oouo 
0000 
OOOU 
UO~O 
UOUO 
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UU09 
OUO( 
UUOf 
OOlA 
OOOB 
00111 
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OOUI 
UOlt; 
0003 
OOlC 

* wAll 
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* * 
* * 
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* * 
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* I:.lP 
* * * * * * U'llb 
III Tl 
L..kl8 
lkl!Z 
AL..L.. 0'" I:. 
llb 
I-k5T 
L..OOP 
PA!>!> 
ATL..T 
IMA5K 
UI- L.l 
('kU 
!>PALt 
ML..lAI)O 
t-W-kI:.V 
* * * 

wAlT 
OAT A 

LJAIA 
UAIA 

UAIA 
wAlT 

wAlT 
uNb 

LlI:.<' 
blf 

wAI T 

WA! I 
t.IoIU 

0<' 
1)<' 
kl:.!>V 
I)l 
LI<. 
[;1(. 
LI<' 
lI<' 
Ul 
kt;.!>V 
kl:!>V 
UC 
U<. 
IK 
LiC 
U<. 

I:kKUk. tJVt
X't;." 
X'';, 
X't.O' 

X'::!' 

I;kl<Uk. bVI 

* !>1ukAC,t. LUNTANT5 
* * * * AI)U5 
bUI-k"'\:> 
LlUMMY 
lUUNT 
lH-lT 
t.NLI!>AV 
11M!:!'" 
I-LA\:> 
IPk 
"I:MP 
TI:MPI 
Ttl',P!>T 
!>ll-L..C, 
l(bFL..C, 
(,IF 1.(, 
kft.\:> 
PRTt-L(' 
lkeAl 
lk(' 
kAN('t:. 
kANC,l:l 
kAN(,I:W 
kAMAD 
kAMA02 
IM\:>A 
15A2 
!>I:KK 
!>I:;(ll:) 
5b(('P 

NA!>K 
MA!>K1 
tkAk 
!>AI/l 
!>AU. 
!>AV-'; 
!>A1/4 
!>AVb 
5AV:' 
kMINST 
kT(HN 
!>t:.C 
flOT 
lNTM 
t:.t<I
!>TAT 
HRTI; 
* 

1)<,. 
Dl 
Kt.::>V 
kt.!>V 
LlC 
lJC 
lJl 
LI<,. 
Kt;.!>\1 
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kl:.5V 
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1)<' 
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loO 
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1~071; 1~14b l~21b 1;27b 1:;'331; 1!l::l9b 15481:1 156'11; 1b31b 17016 
1703b 1719b 1/4':11; 1740b 1747b 1-'Q(itl 1761B 17741; Hllll; 11936 
1!l34b 18bbb Id8~b 1!l9bt:l "1112 21!l3<" 2233b 232~ "3261.. 24006 
i4b4b 2~80 l:>IlI<" 2590<" 2;92 2594( 2633b 264111; "6541:1 i!062B 
2b69tl 2784b tdV"/1; 21:182b ~99~b JUllb ,040 ::l041l .:IOHt:l .:IU96 
30971.. ::l109b :H~~b ::l253b 3,59 32bO<" 331{b 3333 H34l 33856 
344-'b 348jb 3:>1~1; 3;42b 3;41t:l 351:1Bb ;n75 ::l71l 0 HI:IIL H85 

C 3197b 3b18 3d19 31:i21 3628b 3843B 31:i51 3854 3937 3938 
3'140 3942 j .. b8b 3983 3985 3'186 3'11111 43~b 4332L 4474 
4479 44!lOL 4~U9l 6149b 

;1.6': 541b !l42b ':I43b 544b 54;b ~4bt:l ~47b 54bl; ~49b !l50B 
;51b !l;2b :>~3b ;~4b ;'~5b ~~bb ':I~Ib 5~1I1:i 6b31; /486 
829b lU13t:l 11140t:l 1050b 1"U2b 12l"1b 12'1l1b 13bltl 1463b 14 926 
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lb12tl 16~5b l'1Ulltl 2U57b 2147tl £444 244 f(_ 245Ll 2455l 2~03 
lb"btl 2 "199tl ld':l9b ,9940 3149tl 3~94b 3103 370Tl .HU 3f13C 
3·,21 3Ull 3114 3U~l j7"b 31"bl 3731l 37Bl 3135l 31121 

(' 
31122 4U73 4UI6 4"111 4"ln 4463 4467C 44611 4470l 4494C 
449Bl 4~U~ 4~UIIC 

l>b3 85" I:I~"C llab 1l,U ldU 114" 114~ 1147(. 1244b 12506 
",,,", 1311~b 1311Mj l .. UUtl l"O~b 14lUb 143Uo 1446b 1472b 1556b 1~586 

1b97b 17~lb l1B9b 179~b lbU3b 19111l ~4~3 24::'4C 24::'8 2459C 
2471b l41130 2~11:l 2~22 2b42 <::6':12 2694 2696 2697l 2 7056 
,U35 2736C ll""b 21113 ~1:l17 2B24tl 2848b 2117> ,,999b 30496 
:H 18tl H6Btl 3,,32b 32711,; 3j02b H09tl ;)47(. 34/31.- J551lb 35666 
3570b 37U6 3/0/C 3772 317':> 3116 377BC 3779 H81C 3783C 
3785 31116 31tib 3"/1H 3b22 38,,"l 3851 3851ltl 4U07 4008 
"Olib 4U41b 41.148 405"l 4160 41110C 41117 4204l 4325 4327 
4329 4473 441l0C 4485 4"86C 4~09l 

"b4 411 412l 4U 414l 454b 47~b ~l~tl 51l1l1l 5901l 5961:1 
b04b 61~b 023b 652b 6~61l 600tl 6112tl 6861l 691tl 1016 
7l7b 733b /J51l 7470 7b~1l -Utb 77110 7851l -'1I7tl d056 
8db d23b ti21l1l 100llb lOlUb LU1,b 1019b lU241l 10291;. 10336 

10351l 10~lb lU521l 1055b 1063b 1093tl 113~1l 11361l 1l51b 11896 
1211 tl 1213b l.:lbb 1251b 1,~50 125btl 126~d 121l5tl 1290b 12976 
13500 13~2b 13bUIl 131l5b 1381l1l 139Utl 1409tl 1413b 1414b 14 386 
1452tl 1453b 14~51l 1468b 14111:10 1491b 1495b 15blll 1b09b 16116 
1616b 16181:J lo~<:1l 16~4tl lb~7tl 1659b 1662tl 1615b lblllb 1b896 
17Ubb lHUb 1/3!!1l 1754b 1/65b 117~tl 1179b 17961l 1197b 18046 
18l1ob 11l09b ld~lJb lIJ641:J 1065b 11l/HI 1 Il 90 1:1 19041l 1905b 19076 
191ub 1914b 1,,2Ub 1924b 1'.121Jb 19HI:l 1945b 1941l1l 1966b 19676 
1'.110b 1971b 1>l7!>b 19117b 191J81:1 20UOb 20011:1 201!>tl 2027b 2U286 
2042b 2043b 2u>5b 20!>6b ,,()161:1 2017b 2U901l 2091tl 21041l 21056 
211bll d19b ~U<:1l ilBb 2145b 21"bO d69 2nu <:176 2179 
£lll2 218!> U04tl 2220b i,-ab 2243b 22:>4tl 22b61l alllll 22826 
£293b 2301l 2~0':l 2314 2:;lb 2j2~ c!~21l 2341b 2349b 23516 
23~6b ~368b 2~l:Ibll <:417b- 2"11J1:l ,,421:1tl 2444 244~ 2453 2456 
2458 ,46Ul 2,,'lb 241l!l1:) <:4b7 241l9b t:~03 2504 2538b 2~83 
2~1l4 2~8b 2!>9/1:l 2b05b 20v6b 26l6b 261l61l 27,9b 21451l ;':'486 
2763tl 2778b 219::1b 2796b 2791l1:l 2t1Ub C!821ltl 2bHIl 21l31l1l 211436 
2b!>2b 21161b 21165b 281':11:) 20'.l(lb 291J9b 2992b 2993b 29961l 29976 
~022b 30tilb 3vJ21l 30::l5b :l(),,2b ::10011> 30llbb 309:lb J0981:l 31146 
314bb 314110 31~Ob 31~lb 31911l Jl92b 3193b 32041l 3214tl ~2156 
:J219b 3,,41b ],,4btl 32~Ub 32 ':>2 I:l 3201tJ 3279tl 321l.,1l U891l 32 996 
DOve Blbb 3j201l 33£9b :;J:J5b 3347b :B~6b 33!> Ib .H711l 3::1756 
3391ll 34U41;. 3't01Jl 3409b 3417C 3419b 3423C 34241:1 J42/l 34296 
3433l 3"34b 3457b 3467b 341J2b 341l1b :;493b 35!>4b J560b 3!>74B 
j,191:J 3bOOb 3bO!>b 31l61tl 3945b 394bb 39>5b 39591l 3960b 39911:1 
::I994b 40ab 4vJ3b 405lb 407'1 40llltl 401l/b 40901l "094b 41026 
418!>b 4U3U 4,,2'l1b 424bb 42~' 42!>1> ",5I:1b 42641l 42111 4282 
,,283l 421lbU 4"'.Ilb 4295l 4297b 4jOll 430jtl 430lll 430'1b 4325 
4326 4H~b 4,,49 "3~0 43!>"b 43blb 4369b 43"f2tl 43112b 44016 
4401b 4433b 4"40 4443C 4444b 4445 "4491l 44b2 4469 4494C 
4501 4,01lC 5'i6-/b !>911b b14bl:l 61171:1 

l>b!> 482 41l1> 41:1 II C 22l4b 2410b 2460l 2474 2415 241l-' '!>15 
2!ilb 2551b 2bl0 t611l 21>119 2690l 2694 2699l 2700<': 2 701C 
n03 2-'0"l 2"1 33911l ""Udl 341-/l :;,,2::1l 342(C J433l 3102 
310" 31U4 3/06 HlO HUl :H 19 3122C 372"1 312bC 3 1 30 
3n1l 3H2 31J3C 3734 3135l 3146 H4/l 3911 J912 3915C 

( 
3916l 3931 3\139l 39113 391l4l 4046 4041l 4052<': 40!>4l 4283C 
"'<:9!ll 4301l 4.;l01ll 4344 43911 4399l 4466 44bll 

l>bb 1l31>b b3IJb tl40b 842b '.I8UIl 2!>19 2521 2~:lU "b41 21118 
ill7b 4151 4,,58 4459l "4bl 4410l 4497 4491:1l 

:Du7 4~71l 601l> bl,,1:1 blbb 1>26tl b4-/tl 663B bb71l 673b 689B 
694b b98b 104b 70bb Ulb 11l1b 19H1 1l0lll 996b 1020 

luau lu271:) lU3'l1tl 11401:1 111),b l1'l1bb 1<:!5bb 12b91l 1396b 14 186 
14t3b 1462b I" 111l 1':>81b lbdb 1641b 166!>b 16b91l L673tl 11096 
1B0b 17<tlb ll>-/b 1813b lb49b 11l74tJ 11119b lSIl31l 1933b 19416 
2259b 22 70b 2"S/b 23"17b i3'iOb 24~jb ,!>2~b 25::J4b ~5~OB 2 7586 
2"175b d:l~db 21l9~b 306,,1l 3196b nUt) :l21l2b 3293b .:I360b 33646 
3379tl 340 It! 342£1l 3432tl 30u3b 3662b 3b69b 31l 3 ':Ill JIl71lb 31l86B 
3 ti':l Ol:l 38':14b 3'i031l 3963b 3':166t! 40361:1 409::11l 4226tl 426lb 421196 
42941:1 430bb 4364tl 44~8 4;,U3b 

,,1\1 31173 31119 
:DIU 391 .:I92l j9~ 39bl 397 ::!91l 405 406 410 415 

411:1 419 441 444 ,,!l2 47'+ 4114 41l~C 4117 488C 
497 491l .. 99 ~01 ~06 501l 512 ':>11l ::'60 561 
~87 ~92 ~93l 594l b~1I 610b bll4 7l2b 732 137 
Btl 739 140l 141l btO 8.:14l '1l6 927b 1007 1014C 

1050 10b9l 11.172 1073l 1074l 10Hl 10110 lUlll<.: 10118 1089C 
109U 1091C 1130 1131l 1132 1U3b 1134 1110l 1175 1176 
1179 1210 1£54 1,,1l2 1,1I3l 1349 13~6 13" 136"l 14 06 
1406b 1431 1't3::1tl 141l-' 1491ll 1601l 16~1 1611 lb7liC 1126 
IB2tl 1903 196~ 1909 1'.11:16 19'19 2013 2014C 2026 ~~41 
20~" 207~ 2UII9 2103 2117 21::11 2144 21b7 '06Sl 
217U 2171l n It!.l 21Bl 21 "l4l " 1/6 Zlnc 2179 218UC 216~ 
2186C 21 1:1 7l 2l1:lllC 2190 d99 2200 0(201l allo 230S 2389 
2310l 2:;111l 2Jl2C t313l 231" 2315l 2311l 2319 2322l 2328 
2329l 2330 2332 2333l 2334C 2335 2:036 2331 2338l 24 16 
,,442 2443l 2 ... 56 2457l 2"74 "50~ «506l 2515 2521 2522 
t!.~30 25lib 2~1I1C 2590l 2!;>91 2>950 2b04 2b21 2622l 2623C 
2624 2b28l ,o'il 2692 2Utll 2734 2/35 276iC 2192 U95C 
2988 3U03 3U04C 3U06 3001l 3020C 30/2 3076 J071l 3079C 
3081 30112l 30114 301:15l 3V92C ::1110 H11b 314~ Jllll1 3190 
;;200 3202 3203l 3227 3U8l 3234 3235 3237C 32311 3240 
3247 3249 3254 32~5C 3d:!6 ::13 1 Il H19C H21 H22C 3323 
3324l 3321l 3344 3346 3361l ::IJlO 3399 3400 J401l 3402 
34U5 3420 3"31l 3442 3"45 34"ol 346b 3490l 3507 3508 
3~09b 3,l1l 3SL!:> 3~28 3!)29l ::I533b 3565 35151l H12 37141:1 
:H18 3723b 3'36C 3737l 373lJl 3739l H40C 3741l H42l ~~;~C 3744l 3713l 3116 3193 3/':14l 3 ·'95l 31120 3624l 3826b 
31154 31155l 3d 11 31:112 31191 3'142 394K 3944 .:I9Sb 3987C 
39116 391l9l 3'i':l0 4030 4U31tl 4034 4049 405U 4°!>6 l 4152C 
416BC 4170 41721:1 4191l 4193 4196 4281 4329 "33 4331 
4345l 4346l 434' 4341:1l 4349 43~U 4351(: 4352l 4367 4368 
4375 4316l 4.:1l1 4Hb 4::11:19 4::190 "396 439·' 440ul 4402C 
4403l 4404 440~l 4409 4,,111l 441i "4ac 4440 4441l 4442C 
444b 4"41l 4 .. 56 4499b 596Ul ~'lI69l 6.1~7 b15bC b159 6160 
0161l blb5 6166 6161l 

)R2 4bl 48b 4dllC 489U 653 661 661lC 671 679 It~6 110l 847 lU10 1071 1075 lObO tU82tl 10t!3C 112M 

(~; 
1141b 1143 114~ 1147l 114t11l 125jC 25" 1259 166 C 1667 
11£7 1728 1131 11l4!> 1846 18~Ol 1051C 11l5" 1856 1961 
1963 19b5 2j1/l 2321 2323l 244bl 2449C 24:>0 24~lC 2475 
241bl 24111 2~16 2511C i526tl 25113 2561l 25!lI:lC 2~93 2~94C 
~612 2613l 2bllll i6119 27U2 2703 3471 3502l 3503b 3~06 
3507 3520 3~211l 352bl 3530 35.:12 35:1!>l 353,,<': J537l 3818 
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3824<- 3834 3il41b 31l!)4 311~6b 3662 389tl 39UU 3940 3941C .. 045<- 4049 4U53L 4055 4072 4076 '+079 4156<- .. no 4171 4173 4117 4180<- 411l3<- 4193 4194 '+195 419tl 420~ 4204C 4205 420il 4.!14 42il2 42 ':12 

0 )1'3 441 '+42 .. 43 445L 446(, 458(, 459b 461 462 t 464 470 4(1(. 4(2 51'+L 595L 638l b55( b74( bill (23C 134L 74'j(. (50<- 751L 15~L '(54 757C 75ilb '59l (61C no 176 ('.I.! Ii 0 7(. 8.:7L 831b Ilnc 843L 86H .. tl62C 8(31) 865L il73L 885l 895l 911 925(, 939L 959L 969C 979 1009L 1054C 105'(L lU581l 1059L 1188b 11911 1199C 1200 1215(, 1224L b::l5b lU6C 1,,49 1,71 1212b 12H<- L289<- 1295 1296L D51C D62S 1363<- 1365C 1437L 1445<- 1489L 1493(. 1494C 149(1) 1'+97L 1563 1567(, 15b2 15113(. 161U(. 1623 162"1L 16 288 1629L, 1031 1642C 1653L l6b, l(lll 1113 1714 1H5C lf16 l"f17 1733 Ib14C 1827 1830(, 11131b 183lC 1840 1853b }~g~~ 1950(, 1962b U03C aU!lb 2l09l all 2215C l231C ,239L 
,340L 23451l 2J46C 23411(. 2394 0I399L ,406C 2424C 0I461L 24626 2463L 01470 2540 2541b 25b4 25115L 25891l 2b14<- ,olbl:l 26l9C 2629e. 2040C Zbn 2"194(. 211001:1 '!lUle. 2867 211111C ':897 -4i!9006 2901L 2990C 3004C 3007e. 3UU9e. ;;OW 3010 30-"1:1 3079L 3082C 30115l 312~L 3141C 3153(, 31~4 3161 3189b 3201b 32391:1 ~~55C H19C 3322L 33458 H09b Hb9l 3439C 3440b 3441C 3443 
3476L 3498L 35211 3531b 3559C 3lH9 311231:l 31125 3833L 38~~ 3837 3b40e. 3dB 3874 3675 31119 388U 3881e. 3882 3883 3891 3900 3915L 3918(, 4UlI9 4010b 4015 4019 4029L 4030 4038(, 4039 4U(4 4076 4071l(' 401l6e. 4155C 41bO 41b7 4200 
42l1J. 4203 4,Wo 4207 4,09 424:1 '+244 4245 44!) 'r<- 4473 447b 4484C 44115 4493e. 449~ 

$1'4 420 440 452 453 455 4(4 476 48i1 411(, 487 6UO 601 60,C b03 605 609 61U 614 616 622 624 6~9 061 b6 .. 665 6 (1 68~ 687 690 692 700 102 116 n8 743 '''4(. 763 711 771 77~ 797 825 1126C 835L 0:;17 il39 841 8~rc 858 88 8b3e. '.Ill 912 913<- 91 .. L 915 910C 911C 918 l~~ZC nOL 921(. 922 9<!:1L 9~5 9,6 957C 990:: 101tl 
J.023 1025 1u7l 10n 1013L 1078 1083<- lUll 1119L 1120 !l21L 114!) 114b 1147L 11~5 1l~6b 1151 11!)8C 1111 11836 1393l 1459(. 146 f 1469 1499 1500L 1563 1564 1~b5 1566C 
1617 1619 16.!3 1624 1625 1626e. 1b~8 lb60<'; 1661 1663 Ib7l 1690 1691(, 1b92e. 1093(, 1694C 1695C lb9M. !f05 1707 J. 737 1739 1153 1755 17U 1 ilK 1827 182b 11129L 1870 
1012 187b Id1"7 1889 lb93C HI94 191:; 219( 2198L 2211 
'.!li 2213 U14<.; 2394 '''9~(. ,096 ,397 2391l(. ,44~ 2448C 2504 2;81 2,1l2C 2590l 2727 U33 id34 2741 2750 2161 282"1 2~32 2d3( 21142 ,b60 3019 3034 3036(. J091 :H13 3403 3405 34111 3420 34~1I H30 3443 344 .. 3445 34 74 
347~e. 341d 3:>99 3601 37 1 37(bL 3179 37112 HIl3L 3b60 
::l1l62 38tHl 3d9f 3b98 3931l 39b5 4014 40,:::~ .. 032 4U34 
40119 4091 41~1 41b4 4106 4113 '+J.98 420(2 4224 4244 
4257 4259 4284 40185 4,,87 4.!9l1 4292 430;:: 4304 4327 43018 4331 4,B2C 4300 4;162 440b 4413 4416 4417 4427 

:.1'5 419 420 421 422 "2BC 440 44~( 44'( 455 458C 460 46 ( 468(, 470 b24 6n 692 690 f02 106 
7l1l 745 (46C -(54 155 (~6 760 762L '11l9 (98 
949 950 993 101~ 10J.ol lU2U 1037 1001l 

I 10761:1 1138 1150 1115 !l1l0 1193 12571:l 1267 1394 1410 1421 14 bO ;(" 1576 1,77 1"9 163B 1639 1721l 1 1291:l 1739 1811 1846 1847 Ibn 11ltH 1931 1939 196bC 19n 19H ':193 2194C I ) d95L 2251 2267 22611 221i3 UIl5 dB 237~ ':31l7 2388 "1-, 2419 2421 2 .. 46 2447e. 2'+51L ,5,1 2523 2530 ':532 ~~48 2643 2650 2b~6 2664 2149C , f!;>O 2153 21"72 ':819 
21174 2889 21190 2&91 3u53 3062 3194 3205 3206 32Me 
320&L 3,::09 3210 3213<- ;;220 3280 3291 3351l 33b2 3377 3453 34~4 34!>~(. 3469 3470L 3491 349(1:l 3505 3516C 3~17 
3~19L 3592 3601 ;1961 3964 40U7 4023 4159b "l.bO 4168e 
4169 4117 41(1l 41 He. 41.117 4190 4191e. 419, 4205 4210 
4211L 4il4 4.!15L 4<:24 42<:7(, 42~5 4256 4259 "2114 .. 287 
4304 430 ( 43<:4(, 43Hb 4355 4362 4416 44<: '( .. 429L b170 
6171 

6;;6L 695 696 705 -'06 d~9 
:a. I' 6 599 605 bLl b33 

7tJ9 199 d4t1 849L 1)55 1l56e. 1l59~ 994 1131C 
1).3& 1176 111"7 !lbO 1192C 1193 1266 12b( 1392 1394 
1416 1420 1'021 14~8 1400 15'18 1579 161;; lb14 1615 
1619 1039 ldlO 1811 Itl .. 4L 11147 Ib80 18tl1 1930 l':138C 
19,9 1960 1>164 1969 20::55 a~b 2251 2200t ,262 2268 
<:21l4L a85 236'IC 2370 2j74 2315 2H9C 2380 ,388 2420e 
2421 2,2<: 2~23 2!)31 2,il2 ,,54<: 2545 25'+1 ,548 2608 
.:6U9L 2044 .!b4!:>(. 26"6 2b51 ,,65,(. '-653 26~( ':658<- 2659 
266ul 2661 2b66 26blC 2b61l <. HOL ,,1!:>6t:1 27U 2820 2867 
2b68 2!1b9 2d70C 28n 2e>93 32,,0 3291 :H76 HTf 4008 4017b 4011l 41~1(. 41~8L 4174tl 41111 '+19':1~ 4418 4419 6169 
61H 

1179 ;j>R1 b54 b6!:> b69 6110 705 Hl !l00 99!:> 1851C 
<:647 2'126 213 (tl "n9 27~" 2(66b 2774 2782 21121 2878 
3203L 32U6 j.!10 j943e. 39,4b 391l9L '+018 4019 4020b 4162 
4163e. 4182b 

3494 II!)!) 347:K 3499e. 3502C 
!:>tlb" M!)!)!) 2611L 2089 2090L 2697(. 2703 
Ib64 II!) V , 170j~ 1141b 
4id ALL 489b 

5bb2 ALLlIl'<L 43b 37b~ 
5il67 ATLT 436 445C 4,be 4073 
;lO~l bKHI< 3040~ 

:''t1 I:>KII.1 535b 
!:>~t! bKKI0 
!:> .. " I:>KI<.3 ~40 507~ 
t> .. :; oKK4 
~4't bKK4A 
54~ l>KIi."t, 
5 .... 7 oK II. 5 
!:>40 oKKb , .. " tiKIl. 'I 
~!:>u LKIUII 
~~1 tiKK7b 
5~" uKK7l 
"3 I:>Ki<.7l; 
5~4 bKl<.b 
t>5!:> i:lKK9 

0 !:>~b uKK'i1l 521b ~661:> ~nb 
"7 iJKI<."t:> 

6116 oLAP b172b 
ou6 tiL"" 8U4b 

lb.:l bkl-LLk 1681b 177~b 
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454.: "Tl 4531 4~38 4:>39 
4~91 uT 11 4612 4613 4bl~ 
4~'i4 IJT!~ 4~1:l7 4~1:l8 4,lI':I 
46U6 bT!7 4597 45<;8 4600 

(~. 46V9 oTlb 4602 4603 4604 ", 
46<:3 bl1L1 4616 46lT 4o~1 
47u7 uT4b 4760 4761 4(63 47"12 4773 4 (" "IIUl 41:lU" 4803 
4'(34 bT4L 4706 4.,0 ( 4(01:l 4711l 4H':I 4(£U 4 (4l1 474'; 4751 
40llu bl4U 4653 46~4 46~6 4665 4606 4661l 4694 469~ 4696 
404': l>T4r 4637 46311 4039 
~U;:b bT4(' ;()d 5022 :>v26 
!>U~4 p T411 503U 5Ujl 51,)32 
41lu5 oT4'; 
4!>:>6 L.T!> 45112 4:>lI3 4:>1:l5 
4619 oT5(' 46£5 4626 4611 
4:>6V 016 4553 45:>4 4!>!>1:l 
4'14'; blA6 4843 41:l44 4<145 
4b41 bTA7 4b34 4835 4ij39 
4'Jull t)TA9 495" 49~3 4'1:>4 49112 49113 49115 "994 499:> 4997 
46114 bTAl 4677 4678 4611, 
4!>1t; ulb 4562 4~63 4;'64 
4971 bTb~ 4964 4'16~ 4966 
48n bIb7 4b51 4<152 4d53 
4:>'1<; ul(. 4572 4~ 7;; 45"4 
41'3'7 bTkl 4BO 4Hl 4(3, 
47n oTXl 4784 478~ 411l" 
4!l<!3 I.lTYU 
~ba3 bUrkr;I.:J 1221 a19 
~bn bVr ~1I46 5tl47 ~u49 
; 711 uVT ~tl03 ~1I04 ~IlV!> 
£4£7 t>W I:. f>L. ~344b 
2301 uWLU 23~6L 
5btd U6 436 :H5, 31:>6 3761 3765 
lU, LADlJ 1115L 

7b1 U:lkT 1 762L 797 
761 lbkl3 7;btl 

51l.,5 L(tlrLu 3736L 
34b7 lG,LP 3503b 
73, l(bkl 542b 

2363 Llu!>AV ,322l ,,369 l:Hl 2371l "~43 
51:l!>., Llil T 1221 
4Z43 LG:;Ut 454b 475" 604b 615b b<!3b 66Ub ul:l6b 69ib 701t! 7176 

77ub 1019b !U24b 1461:lb 16i8b 16;9b 1662b 1706b 113Sb 11546 
11l71b 2748b 3U:!:>b 3404b 3419b 3429b 36000 3b61tl 4022b 4 0 336 
4090b 4223b 4~586 4286b 4.:"lb 4303b .. 361d 440ltl 

~806 LH-lf 437l 
3514 lHAN 3511l 
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