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Hi ROCODE, HNP-1116 PLP 1641803 REV. A _CCAS 15641603,1641604,1641653 . M657,0416,J58" = PAGE R o o
. LOC OBJECT COOE  ADDR1 ADDR2 STHMT = SOURCE STATEMENT = =~ ' 0 't 7 ii i iiiiiis s MY 79 T
.............. 1966 HACRO , i iiii.........00000020 . TTTTTTTTTUttt
................. 1967 &L OPTIONS SUIUSED IR ——— || —————————e
....................... 1968 oL S L . s
.............. 1969 ® p——— e iiiei.......00000010 0 'TCTTTCCCC - ———
...................... 1970 » I aimalbion fiieeii.....00000020 O CCTC T
............ 1971 u#s HICRO-PROGRAM FEATURES RN | [ |1 S S '
_________________ 1972 w e s R R i .000000“0........_.,,...‘,....,...”
....................... 1973 . GBLA  SXFP,SXFP3H S wee..... 00000050 - ottt
............ 1974 .. GBLA BXDP,EX64SH . . . ... .. . . 777700000060 . TlTTTTUUUttttttoe
........... 1975 ... GBLC B8XFST . . SRRSO ][] 7 - J
........................ 1976 . GBLA gXBANX o Tttt ~ooogooso T
............................. AVTE mrecxves COLN. WHVRE o ovnssiniiniiosian woarssans i S AN p S OG0 SRS o in im0
e 1978 . 6BLA  BXISAUGL . . . . .. .. ... ... ... ... .. . . et ogooo100 T
.............................. 1979 ... . GBLA  2XABL R 1'11'1-0 8 { /
........................ 1980 . GBLC &XPMPRPL T TUTTCC gpeoorze -
.......................... - RO | . R T
............................. S L o s sl [T
................................. 1963 8 R T Tl RS T T T N .
............................ 1984 & TN GENERALS " 1T 0180 O -
......................... 1985 ® @ = DEFAULY . . . T 00000160 .
................................. 3986 W 1 mOPTROM INCURDED | ... .oooonomnnainininsironsnsiinsnvssamn. . GDOODYTE """ 7"n7 o wnmas
................................. 1987 & -1 = OPTION INCLUDED, BUT INACCESSIBLE e . DDOROLEY e A
___________________________ 1988 ®# (THE -1 VALUE IS USEFUL FOR PROVIDING ﬂICﬂOCOOE COHHONALITY AHOMG . boooo1l9o A R
_____________________ 1989 ® MACHINES WITH DIFFERENT INSTRUCTIOH SETS, WHERE DHLY THE DECDBE”_,__00000200,___________”_._____
.......................... A998 W BOOS DAFEERLY. o vcvseonsensnmpsmmmssiivons s soins s soses A N ST ey s DODROEL, TR ik
............................ 19918 . e T D Sianisn i, [ i
.................... 1992 % 8XFP =0/1/-1 32-BIV FLOATING POINT ' '~ ' =i =i = 'wt-w--oowwee ot TN
............................ 1993 ® &XFP3H=0/1/-1  48-BIT FLOATING POINT .. ..  _ ' "' """ "'00000240  _ ~'= ittt
......... 1994 & . s A T Ve s MO DD O AR PR TR ARt e
....................... 1995 ® 8XDP =0/1/-1 DOUBLE PRECISION FIXED POINT .~~~ ~ " ' ' ""'""°" 00000260 Tttt
.......................... 1996 ® BX64SH=0/1/-1  64-BIT SHIFY INSTRUCTIONS . .. . .. .. ' ' 7700000270 ~ === = 'tiirceetiioee
................. 1997 = f G PRl L s samasesaiens DOONOEA0 . o oo T IR
________________________________ 1998 ® gXFST =NONE ‘FST* SIBHAL IGNOREH lnECBﬂfs SPURIBUG 'ATM'I,_'_____ 00000290 o emrere o
.............. 1999 ®  =E3A __ 'FST* SIGNAL CAUSES E-3A PROGRAM LOAD & i..........00000300 =~ "t R
________________________ 2000w = =413 *FST* SIGHAL CAUSES PROJECT-413 PROGRAM lOlﬂ_‘_.______ 00000310,_‘_'____“,_'__“,_‘___.”‘_
.................. 2001 & = =657 *FST" SIGHAL CAUSES PROJECT-657 PROGRAM LOAD srapenras OODOBIEE o s
.................................. 2002w . =SEM . ‘FST* SIGHAL CAUSES PROJECT SIEHMENS PROG. LOAD . ' 00000330  ~~~ =~ "' '=rwr oo
__________________ tﬂﬂll_____‘i'lGP_ *FST* SIGNAL CAUSES PROJECT TGPSG PROG. lOID.__‘_'_'_,000003‘00____‘_”_____,_”______‘___'_
.......... 2004 W SRHM _ FST® SIGHAL CAUSES RMH PROGRAH LOAD  ~"""""""" 0po00345
................ 2008 0 o oo Ceiiiii........ 00000350 - Tt
____________ 2006 » SXBANK=0/1/-1 X lllCl.l!.')E BANK SHITCH!NG IIISTHSI EPm.EPPI! Cviiirn...... 00000360
..................... 2007w . ooy [ i S
_______________ ZUDEllmlﬁioll/—l_TﬂIGmnﬂETRlc l]PERlT!CHOPTII:Il_____ iteiei.u.....DO000380 - P
....... ... 2009 w eeii........ 0O0OOD3I9O T U \53>...,
______ b 2010 = RXISAUGL= 0/1/-1 INS‘I’RI.K:I’IOH SET At.liﬂEH’ﬂT!(ll (:IP‘IICNI ....... boDOO400 ‘{%”
i i
]
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HILROCODE, HHP-1116 PLP _ 1641803 REV. A CCAS 1641603,1641604,1641653 _ "657,08416,J88" | PAGE 2 . .. ... ... A—)

" LOC OBJECT CODE SN AOORE. . STIT: . SOUREE MERTEMENT crovsi s maosso e R S A U A 5 BT Y o N
L ewoare R TG R S — GOBOMARD. oo
..................... 2012 W 8XABLS0 . . . AUTOMATIC BOOTSTRAP LOADER @ HOT AVAIL 00000420 . . . . . . . . . .. ... .. ... .. ..
""" R s o iiiii.......00000630
oo C 77 2014 ® GXPHPRPL =° * DEFAULT IS THE WULL SET, WILL HaW@ UP =~ "~ 00000440 oottt
e ..2015 8 _3'DEVO’ 0416 RPL FROM PMP L
L. 2016 ® ='REGPL* REGULAR AUTOLOAD INSTRUCTION SET . . . . ... oooooasd . e
R o e 20178 ='FPL733' FRONT PANEL LOAD FROH ASR733 e e 00000470 . ..., .
s S s o1 W . E'RHM'  REGULAR AUTOLOAD, OR RMM IF DEV=O . . . . . 00000475 o
............................ 2009 8 o e L1 N
_________________________ 2020 % SXPRHMMEM =0/1  COLD-START 7O MAIN HEMORY PROMS W ALWAYS AVAIL 8M 00000490 . . . . . . .. . .
S BN oo oo o S L .. 00000500
5% 2022 u ACOLDRHY =0/1 COLD START RM{ PROGRAM LOAD (AFTER TESTING FOR PROMS) 00000505 . . . . . . .. . ..
......................... 2023 8 e [ L L |
.................................. 2024 umW MICROCODE IHPLEMENTAVION PARAMEYERS . .. . . . . . .. . .. . ... 60000520 . . . . _ . . .
R ST 2028 m e e e 00000530 . ... . .. . ... ... .........
.. et B, SR L.e026 . BBLA  REVREB . oo v st i sier o s 5ol a7 oo w8 00000540 . . ... ... ........
e e 2027 ... ... BRLR. - BEERIAY - o D B A S A BN A OODOOBRG ..o v B i
e 2028 . . ... GBLE  RZALCHEP | e A SR R e e 00000555 . ... .. ... ... ..... G
................... el ... 2029 B i iia.......LOO00S6O
__________________ 2030 8 8ZTRIG=0/1  CORDIC CARD AVAILABLE FOR TRIGOMOMETRIC OPERATIONS . 00000570 . . . .. . . . . . . . . ..
................ BT - T 2 - S | S —————
______ ... 2032 B L R e, SRR e e D0RO0BI0 o sines mnea
L 2033 ¥ SZEALU=0/1 = EXTENDED ALU AVAIL FOR 32-BIT ARITH, 64-BIT SHIFTS _ ooogos00 T
....................... 2034 e iiiiiii.......0O000600 . .
I ——— 2035 8 QZALCHIP=AMD/HHMI _ ALU CHIP IN SYSTEM (DEFAULT 1S AMD) .. . . 00000620 ... Tt
SO | > - SO S E P BE R T e N e ) 00000630 .. .. ..............
................................ 2037 w e etatatiaaeiisees......bOODOOSO L
o B A R SRR e 2038 uww HHP-1116 OPTIONS: ~PROJECYS 657/0836/JSS . .. .. . ... . ... ... .... eoo000060 L.
....................... p {0 S O S| L] ———
A 2040 m e R e s T e TSR S Q0000080 ... .ooinvimiiimes vimmeviveis v
AT S S S 2041 SXFP _ SETA O . ... ... ... NO 32-BIV FLOATING POINY . . 00000090 . .. .. . ...
_____ ... ... ... . 2062 RXFP3W _SETA 1 . .. .. .. ... . . 4B-BIT FLOATING POINY ____ oO0COOlOO . .. ... .. .. .,
; R T R 2043 &XOP SETA } ..., DOUBLE PRECISION FIXED POINT 00000110 . . . . .. . . . .. . . .
S T 2046 BX64SH  SETA 1 . .. ... ... ...... 64-BIT SHIFT INSTRUCTIONS ooocol20 ...
..... Rl (| . S < e ot R L L
P 2046 BXFST _SETC ‘657" ... .. ........ FST 13 PROJ 657 PROGRAM LOAD 00000340 .~~~
..... i S A SR R s R O T ARG S .....Qoooo1s0 L
R R 2048 AXBANK  SETA } ... .. ........ BANK SWITCHING INSTRUCTIONS & . BODODRED . ..o i damias
. R s gy 20698 T T, R R e o UOOOLFW: oo S S
e e 2050 8XTRIG  SETA 1 .. .. . ..., .. ..... TRIGONOHETRIC OPERATION OPTION __ oooooxee ~  ~~ ' '~ '~~~ ' ' "
.............................. gosl & P . » . ......00000190 T T T TTooT
: B R T S SRR 2052 BXISAUGL SETA 1 . . ... ... . ....... INSTR SET AUGHENT OPTION 1 .. 00000200 . . ..ovummvwe e :
- ; S R 2053 » i TR R T i G s | SR R QODBOEIM. ....... i R P AT
i i e A e 2054 BXABL _ SETA O .. ..... ... HNO AUTD BOOTSTRAP LOAD . . goooo220 ..., @
e 208 B e S S ooooo230 . . ... ...... \\.‘
S @:""*
o e TSRS R A S T S R S A S S g WP N
L S kT R e« s>
" MICROCODE, HMP-1116 PLP 1641803 REV. A . CCAS 1641603,1641604,1641653  "657,0416,J38" f g"%‘ﬁ;:_ B
— . SRR e e e e R R T e e ‘”
- MUGHES PROPRYEVARY, ooy s ittt oot s s 0. e S s i B e s %
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MILROCODE, KHP-1116 PLP

LOC OBJECT CODE  ADDR1 ADORZ

N

1641803 REV. A : CCAS 1641603,1641604,1641653  *657,0416,J438" = PAGE , R .
STHT _ SOURCE STATEMENT =~~~ ~~ "' ' ' 'ttt L . TN L
2056 BXPMPRPL SEVC °DEVO* .~~~ 1T " 0416 PHPRPL . T 00000240 . Tttt
2057 » LIPS st WIS .. conice ! i oooo0250 . . . o Tttt
2058 8ZTRIG SEVA 1~ T _ CORDIC CARD IN MACHINE =~~~ 7 00000260 o o Tttt
2059 8ZEALU  SETA 1 ST EXTENDED ALU IN MACHINE =~~~ "~ ot T | —————————————
2060 BIIE) o covccnomnsie, Sosmenas e o e S o oooo0280 . .o Tt
BORY W oo s i B B e SR SEEER SR S R e RS oooooole Tttt
2062 8 e 00000020 . oo oottt
2063 mun  *BRANCH-AND-COUNT® MACROS _  _ ~ ~~~ ~~~ - " " "' Vo R
2064 ® o S 00000040 . T T TToTtTTUU
2065 . 1o L s R S s 0000000 . Tttt
2066 8L BCTC = XCOND,ZADDR,SREG . . e erieee..l ... bODOOGSD Tt
2067 ... AIF  (°SL® EQ **).NOL . .. e i eiiieriiii.....00000070 T CTTCCCTTUUUUCC
2068 8L QU w T IV —————— e
2069 .NOL . _ANOP T Tttt ot . 00000090 o CTTToTootttt
oz R R e ooooor00 oLttt
2071 ... MIOTE ¥,°IR . SREG,4REG* T Tttt eogoorre oottt
2072 Ll IR BREG.AREG Tttt Lt
2073 0 MHOTE #,'0CT  SCONDGRADOR®S . . .. . . - i ooo00130 . T Tttt
RO | BCT  2COMD,8ADDR . . [ - oottt 00000340 T Tttt
2075 0. MEWD ooo00150 . T T CTTUtUtC
2076 B 00000160 - N o .
s oooool7o T T Tttt -
RO o s ol ST A b i B RS SRS eoooolso LT T

2079 .. MACRO L eooool9o o T Tttt
2000 aL .| BCFC  2COND,BADDR,AREG . .~~~ T Tttt 60000200 .. Tl T

2081 .. .. A T L L e B L oogoo210 ... ... .. ... ...

2082 8L . N e T S s ooogo2ze . oo TTT T T

2083 .NOL ANOP 00000230 0 0T T oot

20864 .M N R S A O N, 00000240 0 CTTo Tttt
2088 . MOTE ®,°IR  BREG,RREG* T ottt 00000250 T o Tt
2086 - IR RREDBNER e e e e e 00000260 T T oottt
2087 MNOTE ®,*BCF  8COND,BADOR® _ ~~ ~~ ' tCcocctttttTUtttt eoo0027e . T Tttt
2008 . BCF  8COMD,BADOR ... ..~ o oottonitteentttTet 00000280 T ol Tt tTToT
2089 - MEND 0008290 .. ..o oo oo T
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MICROCODE, HMP-1116 PLP 1641803 REV. A CCA3 1641603,1641604,1641653 _ "657,0416,J583" PAGE . & T Sl T
LOC OBJECT CODE _ ADDR1 ADDRZ  STHT = SOURCE STAVEMENT =~~~ W77 7 W77 7t iii- mn i o st MY 79 T
e e e sworser Bk WO e e e w L SRSRISIEIR AN Gapppepeny SRARSIASGEICHASTES S
3 SR A 2092 . . GHOTE AVAL1,&VAL2,8M56 = . L. eooo00320 . . S
. e e 2093 . AIF  ("BVAL1' EQ ‘&VALZ*D.OK . L gooeo3zo .. .
,,,,, c e e s e B L o SRIOTE L BNBB® . o s i e Doae s i s vy 00000340, 7T TR O T
2095 .OK ANOP R A R T T et e e i goooo3se . . ...
00000360




) _ : RN , s 5

HICROCODE, HHP-1116 PLP 1641803 REV. A CCAS 1601603,1641604,1641653  ™657,0416,J483" | PAGE . B .. ... ... A
LOC OBJECY CODE  ADDRI ADDRZ STMT  SOURCE STATEMENT = . . S ————————————— YFMAY 7oL
T . 2098 . HACRO _ . . R 11 T
______________ 2099 &L .,..COﬂL_IN.IK.IY.IF.SSP=0.ID[ST' — . R, L. DD000390
R e 2100 ATF _ ('ZN' EQ '1').AR . 00000400 . ... ................
T AR R 200 SR 8X,8Y,8F,SP=2SP,DESY=&DEST = . .. . . .. R 00000430 . LT oo
..... 2L PERIT e ABOONED o i s
............... 2103 AR AR 8X,8Y,8F,SP=8SP,DEST=8DEST .. .. . .. T 07T 7717 00000430 Tl
. 2106 . e e 00000440 . e
. B U AA ARSI bR 00000450 .. .. .. .. _....... o
....................... BNk o o, OOROOKES " - i ln i uasiiion
.......... PREEEEOERETI RIS R A AR S sy, DOUDRIIR Ry T
..................... 2108 ... HACRO L L...........00000480 . ... .. ... ...
............................ 2109 8L 7T CORM _ SN, AX,AV AF RSPsQ,RDESTS . L.ll......0,..... 00000090 Lol
................................... SUIE . o AR R EQ SENNARE s s DINBOSO o s s
................................ 2111 .7 SRB | 8X,8Y,8F,SP=8SP,DEST=8DESY . . ... . .................. 00000510 _ . .. . ..
.................................. 2112 .. HEXIT —— L .......00000520 L
......................... 2113 .ARC PR L L L T ) i | | TR e
....................... ZII6 o HMEND e aeeeeeeeeiiaea..... 00000540
........................... PTGl (R R
.......................... RNM6 Wi iiiiie......00000560 Ll
................... T RS kAN | | SR
......................... 2118 . HACKO L il i 1 |
............................... 2119 SLABEL _ CORD _ 8X,8Y,8Z,8A,88,8C,8CL,&CM.RCR, . .. ... ... ........... W00000590 . _ .. . ... .. .. ... . ...
O T G- _ 8F13,8F2=,8F3=,85P1=SHFT,8SP3=SHFY . . ... .......... 00000600 ... ........... :
P 2120 ... LCLC  R2L(2),RMI2),8LABELX8,80PRS . .. . .. ................ 00000610 . ... ...
B R N 7 T O G o T e 00000620 .. . .................
_______________________ 2122 .n THISI‘IACRDGEHEIIHES THE aasxcslmrmnmcmm !TEI!ATIUL____”00000630_______”””_________,______
_______________________ 2123 .8 X, Y, Z = REGISTERS (IN ORDER OF OPERATIOH) . .. ... .......... ... 00000640
............. 2124 .% A,B,C = OPERATION FLAGS (IN ORDER) . .. . ... ... ................ 00000650 . .. ... .. ...
.................... 2125 .8 (13ADD, 2=SUBTRACT) S OO000680 | e e e
________________ 2126 .® mre. THIS HACRO EENER&TESI:{I‘HEHTSSUTHIT"IXFM!WHILLBE____000006?0____.__‘_‘__‘___‘_‘_______‘_
R BY2T oM BONODERE - oo asus
.............. 2128 BLIY) SETC AR e iii......00000690 L.l
............... P R N R OE N | ||| |
................... T T I s T ol e . |0 [N A
.................. 2131 BM(Z) . SETC  *SRB . * e iieiie...... 00000720 Ll
.................... ZN3E M e a.....00000730
......................... L R R R -
............. ST O | (12 LS (kBT T S | || (G R ————
................... 2135 BLABEL U EQU W i eiieiiiiiii....... 00000760
....................... 2136 JHOLABEL AMOP i ii...... 00000770
e e i T o o 00000780 . ... ... ... .........
................... 2138 % . . I 00000790 e
_____________________ 2139 . . MmOTE I.'ll.llll lx.lCl.ClF!.SP'SP!X.DEsTtnlIm' e a CDDDOBIN - R
_____ _,zlf.n______‘__com LA,8%,8CL,CLFY,SP=SPEX,DEST=IIHIB . . ......00000810 L.
_____________________ 2141 _____‘I‘IID'IE #,"BHMIBA) BX tl’.‘t‘l.lfl.SPHSPI‘_,__”_IXi INIT SHIFT® 00000820 . . . . . . ... ... eeeinnninnnens
............................................................................................................... £
....................................................................................................................... 1‘$\\\
S e Lol o i s e S e e e e e e e e i T R R S ‘E?‘
HICROCODE, HMP-1116 PLP 1641803 REV. A ccas 16&1603.16‘.1&“ 1441653 _"657.0616.J55"__‘ S, ?01"‘{ -
; v
HUGHES PROPRIETARY . . ... ... .. e AN g
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MICROCODE, KHP-1116 PLP 16641803 REV. A _ CCAS 1641603,1641604,1641653  “657,0416,438" PAGE & .
11641604,1641653 | “657,0416,333" . PAGE 6 . .. ...l
' LOC OBJECT CODE ~ ADDR1 ADDR2 STMY  SOURCE STAVEMENT _ ~ '~ ' " " 1  TTT ittt T g WAy ge
STttt T e142 ) CORM BALBX,ACM,BF1,SP=RSPL T TTTTTTTTTC77 90000830 . LTttt
e e ... 2143 HMOTE =,°8L(8B) &Y,8CR,CLF2,8P=SPEX,DEST=INHIB* . | 00000840 . ... ... ..
................................. 2144 . CORL 1B,AY,2CR,C8F2,SP=SPEX,DEST=INHIB = . . . 00000850 . . _ .. . . ... ... . ... ..
i GEEE S L MHOTE ®,°8MI8B) 8Y,8CR,8F2 &Y' ey o ODNODBED oo e ca o
R 2146 CORH  8B,&Y,8CR,8F2 ......Loooos70 L
o 21947 IOTE ®,°8L(8C) &Z,8CL,CEF3, CT T punP ITERATION' | oooogss0 . Tttt '
..... . ........... 2148 HNOTE W,"  SP=SPEX+INCR,DESV=INHIB® Ce... ... .... 00000BSO __ _ _
e 2149 .. COAL 8C,8Z,8CL,CAF3,3P=SPEX+INCR,DEST=INHIB .. ....... .0opoosoo _ _ . __ U
G i 2180 o HHOTE ®,'8MIRC) 8Z,8CHM,8F3,SP=2SP3  8Zi INIT SHIFT* 00000910
................................. 2151 . . ']  CORM &C,4Z,ACH,&F3,SP=8SP3 .. . . .lpo000920 . TTTTTTUUoTtTU )
................................. 2152 . HERD e ewi.......000009%0
S ‘
WLl ol P ARESIIRAE < U SRR SR WS S Ot e el RS S s e et SRS S S A s \\{&-‘
.............................................................................................................. ALY,
............................................................................................ e
HICROCODE, HMP-1116 PLP _ 1641803 REV. A CCAS 1641603,1641604,1641653  “657,0416,4s8" '~ "~ ‘0 ;.;ai}"
..... + . N " T T T S T T S BT e e R S T Al Y *.
HUGHES PROPRIETARY . \3



) ) )
HICROCODE, WHP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653  “657,0416,J88" PAGE . 7 ... . ... .. ... .
LOC OBJECT CODE _ ADDRYL ADDR2 _ STHT  SOURCE STATEMENT 7 7 it gy -, I———————— L
""”Ii',‘.i'zzsd'.";ii;gjmcn‘uiif.j.';;i_ﬂIIiiiiijLZ.IZZZL"..'.'jIILIIf;Il.'jI'fjZIiIIIIjii'dononv'sdfi?iifii?jiZZIJZJZIiZIZZL'I'Z
....... 2155 8L . ALIGN BN . ... ... ... ... .......... ....... ................00000960 _ | 'lCiTittitvcvcctctctcico :
_ 2156 ALSYSHDX EQU  w-START = 1T e 00000970 . Tt e
. 2157 . . bcC . (CASSYSHDX/HeEN-1)/78NnENNH-ALSYSHDX )X FF* = = eooooseo . . .. ...

. 2158 ...  HEND 00000990




HICROCODE, HMP-1116 PLP 1641803 REV. A

.................................................................. PAGE
CSOURCE STATEMENT . ] 17 HAY 79
2160 HACRO | ST Tl I I R gooo1010
2161 aL . DROH 8DCD,BADR,8PRIV,80UPs1,80PTs1 ' "' 00001020
262 LCLA &L 00001030
2163 LCLC _ aDNOX,80X,B8APS0,8APS1,8FORH =~~~ "~~~ Tt 00001040
2164 .0 o I RO S T e e T S 00001050
Z16R ADNOK. ... SEJC _ “BOEO L PMOKY .. ©oooooocnt e o S S SR 00001060
2186 apX SEVC P ADCD . X e 00001070
2167  AIF _('8DCD* ME *RR*D.A __ . . oottt 00001080
2168 8OHOX SETC  ‘"$BP15' 00001090
2169 8DX SEVC.. MBPLBY . . comims rei e T e R A 00001100
2170 A | M e e e e 00001110
BT B e 00001120
2172 % _ e e 00001130
2173 &FORH __ SEVC  '8DCD*1.2) . . . . . . . . . .. .. ... oottt 00001140
LM M. o s R T R B A i e 00001150
YIS M- o T o A e AR A U R A A S 00001160
2176 . AIF  (80PT LE @).JLLEG . .~~~ Wttt 00001170
2177 AIF  ('SADR* EQ ‘ILLEG*).ILLEG '~ 'wtotttettttt 00001180
2178 BAPSO SETCE. "BADRY .o oo o oo i e R S £ 00001190
2179 AIF  (°ELPRIV® ME **).ILLEGEZ Tttt 00001200
2180 3APS1 SEVC . CBADR® 0coo1210
2181 RGO L 00001220
RUOL M i s MRS s R ST T e e e 00001230
2183 .u S T S e R O R Sl Gl o 00001240
2184 .ILLEG ANOP S o o . 00001250
2185 AIF  (*2FORH® EQ 'RR*).ILLEGIA  ~~ -t 00001260
2186 gFORH  SEYC  ‘'RXI* = R SR R S ey ODODIT0
2187 .ILLEGIA ANOP e I 00001260
2188 BDNOX  SETC  CRINOX' e 00001290
2189 &DX  SETC  CRIX' 00001300
2190 2APSO SETC  ‘ILLEG'.'RFORM® 00001310
2191 .ILLEG2 ANOP s A A R B I R R 00001320
2192 8APS1 SETC! SEELEGS . "BEORMY oo cniier s oo 0 80001330
B193 .Cc . o A N . 000013490
L
2195 . T R R R T B T R 00001360
2196 81 SETA BDUP- .. s mponon R T RERENIEE S Tl o 00001370
2197 .DUP  DC  AL.4(({8DHOX-$BEGIN)/M)/4),AL.120 (RAPSO-SBEGIN)/H),XL&'0* 000013680
2196 @ o T .. ...00001390
2199 DC _ AL.AC({2DX-¢BEGIN)/H)/4),AL.12((8APS1-9BEGIN)/H),XLE'00° 00001400
2200 81 SETA 8I-1 o I _ 00001410
2201 AIF (B EQ O).DOME . 00001420
2202 % £ O - S o 00001430
2203 . AGOD DUP 00001440
2204 .DOME AMOP 00001450
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BASTEDEETIITRONS . ..coummorasssesis S oS S AR TR0 S T U M SR e i PAGE 22
LOC OBJECT CODE _ ADDR1 ADORZ ~STMT _ SOURCE STATEMENT =~~~ =~ = '~ W'/ ii'= "tn i iiimrimt iiiiiieecs 17MAY 79 T '
e 2351 8 PHILOSOPHICAL NOTE! IN THE INTEREST OF HICROCODE COMMONALITY, WE ooooasep Tttt
o Ay 2352 #  ALHAYS DO OPERATIONS FOR HOST GENERAL HARDMARE (EG, EXTENDED ALU OR 00001590 =~~~ === ="' "' "
' e 2353 #  CORDIC OPTIOH). IF OPTIONS ARE HOT INSTALLED, TIE EFFECT IS .. oooorsoo T
R 2354 u  ASSUMED TO BE A NOP OR DON'V CARE. (NOTE: “SAVING" CPR OH POWER . 00001610  ~ ~ ' "' ' ===
S L 2355 #  DOWN DESTROYS A HEMORY LOCAVION IN LOM HEHORY.) DAS -- 5 OEC 77 0000120 =~~~ '~ === ' =o
S SE———————— BABE M o e sat oot e s S st RO et DOROREIN. . e e,
.............. 2357 ® PROGRAH WIDTH = 9 HEX DIGITS (4 BIV CHIPS) L. T L
e 2358 ® POSTPASS PRINTS °'HUGHES PROPRIETARY® ON LISTING = eooox6so .
............................ 2359 B FILL CHARACTER = X'F' See+ i iei......... OO0O60
i T — 360 .  PROLOG PNIUTH9Flll—’*'GMWF'ailU—lleCNIP .................... oeoolsé7o ...
L T — RISRBEGIN | CSECT o T
e 2362 W EQU  aEWIDTH e T e R D R e e e (113710 ———————— .
.......................... oooos W B B
...... i AN RS AR o I e B B o A D T T AR e e IO OB 2 B B e o e
........................ 2364 wsh INTERNAL REGISTERS cueeeiii.........00001700
........................ 2365"00001710
.......................... .. 2367 REGEQU ABORTAD,8 . ' 'l |  ABORT RETURN ADDRESS (NOT USED) 00001730 ~ ' ' ' "ttt
....... ... .... . 00000  2342:BABORTAD EQU O TR —
SR SR S S S ... 2369 REGEQU TEMPYD,Y | . T ° REBDDl’ﬂllmFmHﬂIHSTHUCTIGB0000174'......“.......‘...,.._,f
.................... 00001 = 2370+TEMPYD EQU 1 T SR R, G s PSS W
..... e e .. 23 ,,“GWUXODFF-C.........,...‘,.CONSTINTVM-UEx'WFF'...,.......0000175',.......‘............. R
......... ovmpioamnoes UNORE o ERVECRKONEE . EOU. o B oo ety o s T T B Fintornotm ot s e o A e
.............. iing s e 8378 ._._"EGEWMW*--‘-.,...,..,.,.....CﬂﬁfmfthUE‘iA..,.......,,.,,.00001760,.,.._,,...,.....,,...,..,..,
.......... . 00003  2374+48X0004 EQU 3 L R A R
..... e .. 2315 ...FEGEQU30004’-'*........,A..,..CNSTH"VAI-UE!..,..A.....,....00001770....,,,._.A..,..A.__.,., .
______ . 00004 2376+8X0002  EQU 4
) B 2377 . REGEQU Xspoo0,5 T COHSTANT VALUE X*soco' oooo178n T o
.............. 00005 2378+48Xe000 EQU S
................ ... 2379 REGEQU LOCX.6 ' TEHP FOR lDC,........._.“...,.,00001790...A.......A...,...._._,....,
........ 00006 A 2380¢4BLOCX  EGU 6 0 i s et s o o e AR
. 2381 . REGEQU tOC,7 | 1T LOCATION COUNTER """ " eooo1800 ...
......... 00007  23824BLOC | EQU . 7 N Y e SR o
o T 2iss w7 18,9,A,8,C,0,E,F) _  RESERVED FOR LOCAL USE oooorsze . Tttt
....... . ... ..... 2385 REGEQU (SRB,SR9,SRA,SRB,SRC,SRD, SRE-SHH-................,-.A*00001030...,,.....,...,.....,...,,,
e N .. 18,9,10,11,12,13,18,18) ogooi84o s
_____ 00008 238648SA8 = EQU 8
. 00009 2387+83R9  EQU % T T S S T i o e e ..
QDAON: EIDAVIBRN, . EQU IO s s s S S S A S e e
Q0008 2IOVOMSHB .. B0 AN . oo v e S B S e e e LR e .
QROOE. EIMANSRE. . B, BB oo iih 0 b i mmmimmons oot et o B e B e
00000 2391+8SRD kG 13 o S R S R R R
MGOOE BIVPOMIRE | EQU UK om0 S e A o S SRR S s s B PONBARER bt
0000F 2393+8SRF = EQU 15 B B e T T T T om0 e B S s o }
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_LOC | OBJECT CODE

BASIC DEFIHITIONS

. HICROCODE, HHP-1116 PLP 1641403 REV. A CCAS 1641603,1841604,1641653  “657,0416,J58%

[* 4

....................................................... PAGE 13
ADDRY ADDRE" STHT - SOURCE STATEMENT . oo oo oo o oo pumonn L socerasms e 17 HAY 79 i
239 . REGEQU (TEMP1,TEMP2),(8,9) . (X70 MACRO INSTNS) . . . . ...o0002880 . . . ... ..
SRIISIONEMPL. QU (B oo e e S S S S e S e G R R R
SRIDOEMNENPE. . BOU. .8\ om0 R T s SRR SR 3 i, T
oe397 . REGEQU (UT,PSHTENMP),(9,12) __ (AUTO I/0 CHANNEL SERVICE) . . ooo01860 . .
RIVBMBUT EQU 9 e e e
e T L T O S S s S O
2600 . REGEQU (X,Y,THETA,H,NSH), .. (CORDIC) . . ... . . .. .. . . ... .. 00001870 . ... . .. .
........ o, G EOAREY s nnniissinsirs e E R E e ey s B000LBBE: L st
240140X | BQU | B e e
. 2402+mY BOUE - 00 oo e R e o S A s s
SENOIVOINETR ... €O ROy mmuninomnos i 500 0 S T N A O S OO oSO s SR
. gaohemH I e e T
2005¢BNSH | EQU 12 L L iiiiiaieiaiaeiae.o...
26406 . REGEQU (S,E,A,32,E2,A2,Q2,T), (FLOATING FOINT! I70 AND 3-WORDI®00001890 . .~ .~
............. L U DR Pk T C T L) R MR T [0 ) | -
. 2407483 BOUL B iirarinaron oo e s e 8 R R e S A A R e
L2408emE  EQU 9 L S S S R
. 2409484 3 PP
2410e852 L 00N AN A N A O Dy
2411e0E2 R T e
. 2612emA2 EM L B e e R R R e
. 2413002 L Y
PO €5t LR (-, T S 1. o s
2815 REGEQU (A3,Q3),(S2,E2) | (FLOATING POINTY . . . .. .. ... . 00001920 ... ... ... ...
201603A3 | EOO 8D i o s e o e S T L e e S T e SR
. 2817+8Q3 | Ol g TR S SR R e i S R RN T R
Lee18 REGEQU LINK,ABORYAD . . . (CORDIC & MEMORY YEST) . . . | 00002920 ... ... ..
CRA19SBLINK _ EQU  BABORTAD . i i
2420 REGEQU (HIH,HIL,LOH,LOL,D,ECTR,ALARMSV), (HEMORY TEST) . .| L LT T L T .
b o B G b S Be MMl MY con i o e e s QOROIME: o vovm v e e
B L
EMEEERHEL | VBOAE . B | o o it s R S g e e A SR
RARTOUUON. . BO. 3 it iontara i oo ess o 01 i 9505 S8 8 B S M 5
RATEIBLOL . BQU .8 s o e e R S S SRR SR e R T T R P SR
(ESESOND. . O CEQU IR o s sssenisns sneny s sR RS e s s e s eSS
262648ECTR __EQU 6 L iiieiiieeeeeaa e
SBARTOMKUARMIV -BQWE: . 9. oo msmrconsmsm s ooty B s A S ST ) 900 0 A R T T TR R
i BB B s T B R R S T R S R WA O A e
o N I R IRl e R e e e e e BOBORIOD ... oo
............ 2430 u e iiaeeiaiaiieaaeaia....... 000009700
___________ 2431 wws  INTERNAL REGISTERS (EXTENDEOD ALUD _ .. " " " " " 00000980 . - T T
2 RARE W g oo B e e e RS A S e e e Q000N .. ovcvvimarnvimansminco i aireiios
......... _. 26433 . . REGEQU CPR,X000& . .. .. (COROYC OPTIOND . . . . ... ... 00002000 ' ' "' Tl ' " 0 T '
...... . 00003 2434¢8CPR  EQU  8X0004
2435 . REGEQU X0020,X00FF 00002010
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BASIC DEFIMITIONS e e PAGE . 24 . ...l
LOC OBJECT CODE _ ADDR1 ADDRZ STMT  SOURCE STATEHENT - o T e —— | L o S — SR
......... 00002 243648X0020  EQU  BXOOFF . . .
...................... BRIT W oo s R eee.. ...B0002020 .. .. ... ........... S
............. 2630 T i DOOOZOIO. . s
...................... 24398 o ma a R E R e DOOIRON M e S R
................. 2440 wuM EXTERMAL REGISTERS . . . ... .. . .....u.. wee. . ............bO002050 _  _ . . ... .. ............
i A RSB Y Y et . o o s e B o 00002060 | L TTTTTTTTotTIm )
_______________ 2642 EXTRN CTR,HOR,IR,MAR,PSH,EXT,YSP1,V3,YD,YDP],FLR,RAR ~ 7" eooo2er0 . .o
_________________________________ 2443 ... . REGEQU (CTR,HDR, IR ,HAR,PSH,EXT,YS5P1,YS,VYD,YDPL,FLR,RAR D, .. ®00002080
........................... ... 114213,6,5,6,8,9,10,11,14,15) . . ....... Dbooo20%0 :
.................... OOOBY  ERANENCTR ... "B X . e RS J
.................... 00002 BRABONMDR QU - B . o o e e R T AR B SR e e b e
......................... 00003 ZSAGABIR ~ EQUET R s SO LR T T A R R AR BB R
.............. 00004 26447+BHAR  EQU 4 oo el AR T R RN RS
............ 00005  BA4BeBPSH _ EQU | 5 et aaee e e !
................. 00006 BASVERMERT o BOU . 8 o oo i v s 5057 S a0 55 et 5 T T ] IO R SR A R
............. 00008 ZAS0NYSPL  EQUL 8 | oo e e R e R R SR
................... 00009  EaSYalYE B e R O R e e e S R e e .
................ 0000A  2452¢8YD . EQU A8 R e !
........................... 0000B  BASIeBYDPL | EQU L0 e ieaeaaeeaaamaa e
...... . ........ 0000E 24544BFLR . EQU 16 i te e
...................... 0000F  PASSFNRAR —~ EQU LS o oo L e e A S TR, IR N N S R R e o
................. 3 e S e e P L e e
................... BT B e aieaeiaea.a...J 80002100
.............................. 2458 uun  EXTERNAL REGISTERS (HARDHWARE OPTIONS) . . . .. ... ................0o002220 . . . ... ..... .....
............................... T I T R | ] 1 e
................................ 2460 . EXTRM CORDM,CORDL,CORDROM,CORDCTL (CORDICY = . ... BODDBIR0... oo S !
____________________________ 26461 ' REGEQU (CORDM,CORDL,CORDROH,CORDCTL),(12,13,7,78 .. ... ... . 00002150 . .. . .. .. .. . ... ..........
................. Q000C 2G628BCORDH EQU A e e e e e e e
................ Q000D . ZRATCRCORDL - Y - T e i o e R T O s A O S e F
................... 000DT  ZAEARNCORDROM EQU T . oo i e e o e o e T e B e 0 R e
............ O000F  BaA SRR L B T e s R R A R R e T S S S
.................. L BABG B e e emeiaeeiieeiieeiaa......BOOORXGO
...................... RGBT B e meeeaeeeaaa......BO002070 L
................... 2666 NN HCE, .. DEFIMIVYONS. . oo s avasieseismeimsvie o DODIBEIO oo o msins s s
................ B B N oot v s e e e s ORI o s i s s S
_____ 00001 2471 HRIL1 EqQUu 1 i .. READ xmmuommnl,ml_‘,___enooulo_W___‘_‘_,_j___,____'___”__
_____ 00002 2472 HRI2 gQU T2 0T T READ 2HD MORD OF IHSTH (LOAD MDR 00002220 . . ... ... ... ..........
00003 2473 HRO BO0 . - i MEADORER M. .o cmmans suganss DOD0RZBO .. ... e s
.......... 00004 2474 MROW EGQU & L s s e e s ANORR RO o e N
.............. 00005 2475 M4  EQU S . . . ... . ......  WRITE e e e e DOOORZRG o e s e s
00006 2476 HUP EQU & HRITE, PRIVILEGED 00002260
R
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BASIC DEFIHITIONS

LOC OBJECT CODE

) | 3
................................................... PAGE 15 ... .. ........
...................................................................................................... OC
ADORL ADDRZ STMT  SOURCE STATEMENT . i ar Y e T/e
479 8 L o0002290 Ll e
2680 Hunm DC=... DEFINITIONS e s S ROQAEIOD oo v s T
24081 # T A QODOZIAO: b
Lo ¥ L
.777. _'oo001 | 2483 PFDC - THES SR _ PRINARY FUNCTION DECODE ... 00002330 . ...l
00002 2484 SFOC EQu 2 s i 1.« SECOMDARY FUNCTION DECODE . . 00002340 . . . . . . . . ... e,
_______ , 00003 2485 IFCH EQU _S_F_Ct?:'n,’ v_-i__n'@h-jJRSTRUCTIﬂl FETCH AO0RISO e
A e AN ST B )
R eaT W o So—— LTS
2480 mum 1 EFINITIONS .. . ... .. ............... e DDOD2IBO - e e "
R T e — o AN N ... 00002390 Dol ......... it
00001 2491 ADRS L D B T R 00002410 ...
........ 00008 2A9E CHD B B e e e R e S vy DOUDRARY . s ne R
......... 00003 26493 DA EQU 3 L. eee........ 00002430 5 .
00004 2494 DR BQU & e . 00002440 . Tl ... 2
..... 00005 2495 ACK _ EQU 5 e iiieii....... 00002450
00006 = 25696 DACK | B b A T R R R R S QOOR2EB0 ... .. ..o
00007 2497 SR | T O~ oo 00002470 . ... SR A
........ 00001 2498 SYHC BQU . & e aaeiiiieiiii..... GoOO20B0 L 3 '
..... 00002 2499 ESYNC BQU 2 e eaeia......BO0024% L L
_____ 00003 ~2500 FSYHE SEQU - 3, - s s v s s D0 0PI e s
o 'ﬁ',ij'.ﬁi_.l“'a'.rioz"-'""“"“'“"_lﬁﬁ_'""fﬁﬁ.".f'"”"Z,'ﬁLﬁffﬁf‘f::l:f::lﬁlﬁﬁj:':::Zﬁﬁ::n'n'udzsa’o'“"Zfﬁ.'::f:.'ﬁﬁ]..
............... 2503 umum  3pa... DEFINITIONS FOR EXTENDED-MAR CONVROL. .. . . ................. Ooo02530 . .. ... ... ...
.......... B . et vinsetere e mrni e et oo BN e DOOORSAN: T
. " ‘00008 2506 NCHG " EQU owzsem2semse . MARA,B T MARA,B  (NO CHAMGE) 0002560 .. . . .
________ 00000 2507 DBUS ﬂl‘l.l_‘0'256'256*66__,__'“_“‘__“__,t'lm.ﬁ __(IRPUTY . Q0002570 ... ... ........
" 400000 2508 ZERO EQU  1m256w256m64 .. t= @ (CLEAR) 00002580 .. .. ..
800000 2509 POPR . EQU  2u256M256M64 .. .. .. ... .. 1= QPSH10,11 (OPERAND) . 00002590 C) vond nk
C00000 2510 PINS _  EQU _ 3%256%256m64 ... .. 1= QPSHO8,09 {INSTH} . 00002¢ ~9 ﬁm Fion ‘m _________
Y ':'snz"-'.':ﬁ,,':l',ﬁfﬁfﬁ'.'.ﬁﬁlﬁf.:ﬁ:ﬁ::ﬁ.':lﬁ::llﬁ:]f;ﬁfﬁf:::::.Iﬁ:ﬁ'flf.Z::Z::]in‘o’doz’s‘zo’j:jlﬁ:::ﬁ::l:lf:.::fffﬁﬁﬁ'..,
............... 2513 » e iiiiii..... OOO0D2630 L.
_______ 2514 wuw  SPz... DEFINITIONS FOR CORDIC CARD .. .. 7 777" 7777"""" 00002640 . . .l 1l ..
..... .. .. 2515 & . . L QOOORESE. o s A
i . 400000 2516 IHNCR EQU Imb4w256M256 . !H:REHENT ITEIMTIM CMEQ _____ Q0002660 e
_____ - 800000 2517 SHFT . EQU _2'6'0"256'256____”.____lﬂlD SHIFT C'llll.SHIFT,“_‘_‘___00002670__,__.___‘__'”__”,,___
' MICROCODE, HHP-1116 PLP _ 1641803 REV. A CCAS 1641603.1641604,1641653  “657,0416,J58% FORTPA'P"
................ ,!G
HUGHES PROPRIETARY . SIS e e g LLSE MY Y
............................................ R
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BASIC DEFIHITIOHS | e T PAGE 36 ...
LOC OBJECT COOE  ADDRI ADDRZ STHY  SOURCE STATEMENT =~ "~~~ '~ ' """ - = e WY 79
5 e €C00000 2518 SHFL | EQu Ing4u2560256 . LOAD SHIFT CTR & SHIFT LOGICAL __ 00002680 . .. . . =7
I L - . o e R e T S D e R e B — 00002690 .. ... ......
............. 2520 i T A e i DRUORIOO. oo e
_______ 2521 uuw gp=, ., DEFINII’ICHS rna E)(TEHJED lLIJ e o B0002700
... .. 2522 W O 00002720 . ... ... ...,
‘‘‘‘‘ - 2523 # HOTE! 'DESTﬂIH!B' REQUIR(D IH ADDITIOH TIJ SG‘IE OF THESE . .....00002730 . .. . . .o
100000 2524 DPX = EQU  16u256m256 ses cramee: DOOOETAN: oo oo i
200000 2525 NTOL EQU  2uDPX 'DEST=IMHIB" IIIGH I'IILF ‘I'O l.t)l HALF ___________ ROONRZTND: .o v o o e oo
PRT— 100000 2526 LTOH EQU  IWDPX L. LOW HALF TO HIGH HALF | 00002760 . .. ... . ... . ....
..... : ERET M e ioan "lOM?ﬂHHET!C-NﬂfllGS“NL000027?0....,.........‘...,.....,
.. 100000 2528 L"'TIH EQU 'II'DP)( 'DES‘I’=I!HIB' ____ DOUBLE PRECISION COHPARE . 00002780
~ 3o0000 2529 DP  EQU  3=pPX ... DOUBLE PRECISIOH OPERATION OBOD2TI0 ..o Tas L o
. 300000 2530 SPEX EGQU IuDPX 'DESY-IMIB' _ ... SINGLE PRECISION . . . ... 00002800 | )
253y s . . .. _........ UHO FLAGS OH EXTi=LOW RAM) 00002810 . . .. . ... . ... ... . .
ey e e @532 ; il s T L T TR Q0002B20: ... oo i s
..................... ... 2533 wuw HMEMORY ADDRESS DEFINITIONS . . . . . . ... ...................oo0002830 ... . .........
e . ...253% % L e . ST 71 0.2 g1 -0 QOD0ZOAN:, e
L e S A e . 00022 2536 PHTR = EQU o Xte2* O _““_,,"REGISTER SlVE POINTEII" _________ 00002860______________.“_:_____: ____
e L ... 0D024 2537 CPSMW  EQU  X*24* . ... ... CURRENT PSH "SAVE AREA™ 00002870 _ . . . ... ... ... .... - .
e . ... . 0002p 2538 OFPSH EQU  X*RB* e S, R T R e 00002880 | . . ... .o
_____ . ... .......... oDO30 2539 OILLPSH EQU  X'30* . . .....booo2B90 .. L
i : T 00038 2540 OHMPSH  EQU  X*38* . ... . ...... oLD PSH"I‘I!CI'IINE NLFMTIM' L. 00002900
_____ 00040 2541 OIPSH  EQU  X'40* = _.... . OLD PSH "EXTERNAL I/0" . _.__00002910_, R
A 00048 2542 OOPSH = EQU  X'4B' ... : - sw DOO0ZREO. i | e
... 00080 2543 TQPIR  ERU CXeor “TERHINATION QUEUE POIMTER" I L L L T e R o
) . o . 00082 2544 DCXPSH _EqQu X822 .. OLD PSH “CHAMMEL I/0 TERHIHATION 00002940 R
______________ .. D00BA A 2545 CHDVPIR :qu_x'aa-_________”_'____uovmnm:m CCH) _ . .. ... Oooo29%50 R R,
L meme S e 0008C 2546 CHOVOPSH EQU  X'BC" . ... . ....... OLD PSH "CHAN QUEUE OFLOW" | 00002960 R o
........ . 000DO 2547 SPTABL  EQU  X'DO' . . . . ... .. ...... ... ... ... sz DOMOERIO oy soammig ey el
Ll
B . vt o3 1 e e e — FOR RAR'NG
" . . . - . ; i B T e i i S BT e el ‘-1--‘“.“!"5
HICROCODE, HHP-1116 PLP 1641803 REV. A = CCAS 1641603,1641604,16412653  "L57,0416,J88" e Lf‘jf,.“-_-__‘yf_'v"_“
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BASIC MICROPROGRAW ENTRY POINYS PAGE 17
_LOC OBJECT CODE  ADDRL ADDRZ STMT = SOURCE STATEMENT - T E 0 L AR
2549 B s s e e DUORERRE s Lo e s
2550 ®m HHMP 1116 MICROPROGRAM -- INITIAL PROGRAM ENTRY POINT ' 00003000 Tttt
000000 2580000€0 .. . 2552 START B PHRON ' HICROPROGRAM ENTRY POINT | bl ——————— L
000008 FFFFFFFFFFFFFFFF = = 2554 OC _ O3WWIX'FFC  CCC T oooo3030 .
Ll 7556 we RI rnmixfj:f.'.':::i..:::fi::Ziif'::f:::::f::::::::f:fff:::f::::::f::000030‘5’6:.'.':::::::::f.'f:f::.' :::
.......... 2557 ™ it eeieiiiiiiii.ii.ii........,..,.. 00003060 0T
.................... 2558 B HAR t= A(NEXT IHSTRW"'-‘" eooo3o?0 . . ...
. 2559 % LOC &= ACNEXT INSTRUCTION) . ~— ~~ - - ' e LT LR
- ‘{,’ NC. . . e i 2560 % MOR 1= A 8 UX2) oLt 0000300 ..o paaan e e
PEDC - - - il 2661 8 00003100 11T
| 000004 _C23004000 """ 2562 RINOX, €MD  MC=MRI2 . Tttt eooosr1o
oooos cos7zo080 . .. . 2564 , AR . LOC,X0002,0C=8FDC _~ ~ =~~~ Tttt 00003120 Uttt
000030 FFFFFFFFFFFFFFFF 2566 . . oC MHIXCFFY 6ooo3130
Ly R eooo3r40
000008 C38904130 | 2569 RIX | L'n'_'"'tsnvzrs.ncmm'ifIifﬁi.'ﬁiﬁfﬁff.'Ifﬁiﬁfjﬁlﬁffffﬁfiiﬁfﬁffﬁ'o'oonlmJffﬁfﬁfﬁjlﬁﬁﬁﬁiffﬁlfﬁljﬁﬁﬁﬁﬁﬁ
62B700020 2571 AI e L eaneds B L
00000A C2B9A004D 2573 AR MOR,TEMPZ,DC=SFDC ~ W 111Uttt 00003180 oo Tttt
000058 FFFFFFFFFFFFFFFF ;5718 DC ORI RF oooosxse .. ...
L 0 s oooo3z200 ... L
257288 T T I ——— TG
................. 2579 wuW RXAD -- ‘RX® FORMAT, OPERAND ADDRESS ONLY oocos2zo . ..
i R T i AO0D0FERD. . o T R
2581 = . LOC,MAR 1= ACOPERAND) e eooo3250
..... 2502 m LOCXi= A(NEXT INSTH - 1) S masaan el eaessl v das cuesss. 90003288
..... 2583 % NO FETCH e+......00003270
........ 2506 » ........ 00003280
onouoc D236040E0 ' "' "' 2586 RXADNOX TR _ LOCX,LOC,MC=MRIZ PO FETCH 2ND HALF§ SET LOCX 00003300 A
2 000000 638700000 C 1 T T 2588 lr .tec,0 . .. . . Pl"INDEX VAWE“ =0 ' ''0o003310 . Tt
00DOOE C2B720058 ese0 AR . LOC,HDR,DC=SFDC,3P=POPR P2 LOC (4 MAR) i= A(OPERAND) 00003320 o
000078 FFFFFFFFFFFFFFFF 2592 SO RMIREPY e S i _ 00003330 SO e T m
000010 D236040E0 7] 2594 RXADX IR~ LOCX,LOC,HC=MRIZ ' PO FETCH 2ND HALFi SET LOCX ooo033s0
ep700130 2596 iR Loc,vs Pl IMDEX REG . oooo3zs0 T T Tt
— 000012 C2B720058 T 2s98 T AR . LOC,HOR,DC=SFOC,SP=POPR P2 LOC (& MAR) = A(OPERAND) '~ 00003370 ~~ . """
000098 FFFFFFFFFFFFFFFF 2600 DC . CMIXCRRY oooo3’’ao
. HICROCODE, MMP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653  “657,0416,J88% oo —
...... : . FOR TRA&IA
NUGHES PROPRIETARY =~~~ "7 0T Tt e B Foiam e mae v
TROEY - ST SRR WE - poessemecenm on o g5 60 SAM « SSRGS B4 e S e s & S VAR Sk S, g BN



{ ".”"',-"' ...... BASIC MICROPROGRAN EWTRY ng e e e arerats xormmreeenen B R BRI S T R ] PIBE . Mo inminime s
D T T gD d_}( ............... O, Ali":'wv,f ....................................................................................
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# AND INTERLEAVED DATA

B BCT VG,TESTS ... ......
. .............
YESTS LR FLR,EXT,MOD=EXTO . .
[ ]
C T BCT | CV,CONSER L. ...
L]

JESTS IR . FLR,EXV,HOD=EXTO
BCT | GL.HELP4H

' ccas 1641603,1641604 11641653

HOP
® THE FOLLOMING STATEHENT HAS BEEN HO-OP'ED 70 TNHIBIT "ATN' INTERRUPTS 00005520
CHANNEL SERVICE HHILE SINGLE STEPPINS. 3
_BIF: "DC™ OR “ATN" TO TEST ron 00005540
“PRINME POHER FAILURE" . 00005550
ELSE TEST: FOR “PANEL INTERRUPT* 00005560

BIF: “CATN" OR “SNGL™ YO ____ . 00005580
“(ONSOLE SERVICE"

OR PANEL IN “SINGLE HODE™ 00005570

00005590

00005600

ELSE BIF: “PPF™ OR “HALF™ TO ___ 00005610

“65?.0’016 »JSS"
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SWERRUPT SERVICE | | e PAGE . 26
. L0C OBJECT CODE |~ ADDRL ADDREZ ~ STHT | SOURCE STATEMENT  ~ ~ ' ' """ "'/ i iiiiiiciiiinoesreicceioeees 7MYy
i BOAO B 00005930 1T
......................... 2949 unw SIHULATE IHTERRUPT..._.._llll...‘._........“. vetieeaiii......... 00005940 .
................................. B950 8 i cosicn s AOMBUOBEW o s TR
S R R B i F e B M SCRATCH REGISTERS USeD: oooosese
e 2952 ® e SRs 130550,70FHS.“DEWCE...00005970....‘.....A...‘.,........._'_
................................ 2953 ® ....,‘....,.........‘..........lDUFE-'-S"..........,............00005950.....,...._....,....,... :
000076 63BBOOFF® = = 2955 SINT LI SRO,X'FP* EXTRACT “DEVICE ADDRESS" FROM . 00006000 T
000077 @E3B00050 . . . ... .. 2957 . . ... .. HR _ SR8,MOR . . . COHTENTS OF “HEHORY" ...00006006
000078 2580004%0 . . 7° 2959 .8 gosvc Tttt 60 10! “AUTCHATIC 1/0 SERVICE -~ 00006020 .~~~ '~ "' " """ tiitroo !
...... UG M. e R R, .. STTNATE INTERRUPT OR PAMEL lﬂﬁﬂ“”...........“‘........,...._
S A S —— P i INTERRUPT ENTRY POINT® 00006040 Tt
L BIGA W oo e gy e B R A R A i ooo0see | [T
......................... 2965 wunn IRTENWPTMI-EH«ll'l'....,..,....A,,....,.,A.,.......,‘.....A..A.‘.‘.“0060?0...‘,..............,‘.,...._.
....................... 968 W iii-......00006080 !
............................ 2967*.......“A..............A...,......A.-'»CNFCHREEISTEHSMEB'.......“00006090......................‘....‘,
...................... g 9“"“‘5““5“0
000079 638680020 . . 7 2970 WAIY LY EXT,Xve2r U SEV “MAIT TMDXCATOR™ 00006120 T Tttt J
00007A &3BBl00DO 2972 HAITLP LR SRB.EXT,HOD=SHAP = TEST: “CATH,HALF.PPF,FST,ATN,DC™ 00006130 _ ~  ~~ ~~~ '~ """ "' "
000078 6E3801BEO 4 15 R NI SRO,X'BE'.F ... eooo0dr4o
oooo7C 2s5eo0307A0 . 2976 CBCF  GLHAITLP BIFIM]N’I’ERRUPT TO "Ivl.ll'l' lOO‘P" 00006150_”____‘____‘_______',__,‘:_ y
000070 63Bs800O10 T T 2978 LI EXT,X*01* Tt RESET _“HAIT INDICATOR™ 00006160 Tt
00007E 25B00033¢ =~ 2s80 . B I 1L 00006170

" MICROCODE, NMP-1116 PLP

1641803 REV. A

HUGHES PROPRIETARY

. CCAS 1641603,1641604,1641653

| "657,0416,J58"

"FOR TRA!NING
fij_jji.'.'.",if."j.j_ji.'f.‘nga:0 4R
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00008C
000080

00000E
00008F
000090
000091
000092
000093
000094
000095

000096

000097

000098

000099
00009A
000098

ooo009C

000090
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COMSOLE SERVICE o ieiert oiime heean s s s et PAGE 26 . . ... ... ...
0BJECT CODE ~ ADDR1 ADDRZ  STMT "SOURCE STATEMENT | ... .....cicecinsnsossoseessniornsnencnnnne: 17 HAY 79 . )
518600210 ... ....... 3 13 7 JRENCRU, OUT SRB,ADRS,SYNC .. . ... .. THE PAMEL STATUS 00006600 . ... ..
158040990 ... ....... 3039 ... BCY  VLCLRWIT . .......... DIFi "NO PANEL" TO “CLEAR MAIT 00006610 . . . .. ... ... ... .. '
........... 3061 @ . T ) . IN PSW AND BEGIN .. . 00006620
O - - 3062 8 . i m sas et b A TS INSTRUCTION EXECUTION . . .. DOBOSEIE | oo S
43B280E10 . .. .. ... L 1T THR  HORMSRLSYNG | ... s 00006640 .. .. ... ... . ‘
BIBECOODO . ... .... 30645 ... tR  FLR,EXT,MODZEXTO . .. TEST: “SNGL HMODE™ 00008650 . 1
15B0407F0 . ... ....... 3067 ... .. BEY  VDISPLY . oo BIF: "SHGL" TO “REGISTER DISPLAY 00006660 .. ..... .. ...........
B8IBEEOOSC . ... ... 3069 ... L8 FLR,HOR,HODIEXT2 ... EXTRACT “PANEL HODE" FROH . 00006670
e e 3051w R < “STATUS BYTE™ . 00006680 ... ... ... ..... .
1S8010A00 . . .. ....... W52 ... BCT  LlM8iSL . ... ..., BIF: “STATUS BIT 03* IS TRUE YO 00006690 . ... . ... ................ )
T SR PR S BOSA W a i e e e “"MEHORY HRITE OR ADDRESS™ . 00006700 | . ... ...
158020900 . . ......... 3058 ... YA 1L e — BIF: “STATUS BIT 02" IS TRUE TO 00006710 . . ... ................
R BOST B L e “HEHORY READ' ... ... Q000BTRO - o oo o s . .
1580407F0 . .. ... ........ 3058 BCT  V.DISPLY . .. ..... BIF: “STATUS BIT OI" IS TRUE 7O 00006730 . . ... ... .................. b,
. e R e 3060 B oo sl omna b e “SINGLE OR HALT" | 00006740 . . ...
SIBEBOOS0 . .. ........ ETTS DR (L] FLR,MDR .. ELSE! “RUN HODE™ TEST * REGISTER 00006750 . . . . . .. ... ..............
o S B0 M e SELECT" ; DBO0BTED. . oo s s .
15B0F0990 .. ... .. ... 3066 ... .. BCT  CVGL,CLRMIY . .. ...... BIF: “ANY REGISTER SELECTED™ TO 00006770 . . . . . .................... )
............. 068 W oo e o TTTTTTTTU L. “MCLEAR HALT BIT IN PSH AND 00006780 e
: R L e S JOLT W oo g e s e BEGIN INSTRUCTIOH EXECUTION™ 00006790 . . . . ... ...............cc000.
B83BEDOOBO ... ....... 3068 .. ... LR FLR,PSM,MOD=EXTL . . . .. ELSE TEST: “PSW BIT 04" FOR ' . 00006800 o .
. I - 307008 ... e e R wPANEL INTERRUPT EMABLED™ 00006810 . . . . .. ................. . }
158080490 . ... ....... 070 ..., BCY CLIOSVC .. ... .......... BIF! “AUTO-1/0 SERVICE EMABLED™ 00006820 . ... ............... ...
..... 3073 8 . ... ....... TO “AUTCHATIC 1/0 SERVICE™ 00006830 . . .. . ...... ..............
:.,.,,._,..,._.l:.A..:;..,.‘.....:A....:,..::...:::....t,..:::., e i AN y
_________________ WIS H oo T 0006850 L.
_________________ 3076 wnE  CLEAR MAIY BIV I PS5y AND BEGIN INSTRUCTION EXECUTION . .. . 00006860 . .. ... .. ... ..... ...... )
....... 3077 ® 00006570 /
BAIS000A0 ... . ... 3079 CLRMIT  LROC SR9,X8000 . ... ...... CREATE HASK OF X'7FFF* ... onunsaoo__‘___,,_',_f___,:j‘j,_,j”
81B78008C ... .. 081 ... LR MAR,LOC,3P=PINS .. HAR i= ACHEXT IMSTH) T 00006900 ... )
CE3I9B20A0 . ... . ... 3083 "HR | PSH,SR9,MCEHRIL . CLEAR PSH “WAIT"i FETCH THSTR | 00006910 . . ... ... .. ... !
........... 3085 #  CHD SY=CLR ... ...........\CAN'T CLR WIEN PSHDEST) ... 00006920 .. . .. ..........p..... ..
25B0002CO . . .. ..... 3086 ... .. B IFETCH ..., DISALLOW IMTERRUPT (EXEC . .. 00006930 . .. .......... - ,
........ 1088 @ ... ........AT LEAST OHE INSTH) ... ... 00006940 ... .... .. ........
]
................. 3050 = L R 0000595'
................... 3091 mwm HEHORY READ . . ... ........... a1 [ SRR e R /
81B78008C " 3093 MREAD LR HAR,LOC,SP=PINS . . .. ACCESS “MEHORY COMTEWTS™ . 00006990 T
_____ 3095 w SPECIFIED BY *“LOC* .. . 00007000 __ _ .. ................- ,
HICROCODE, HMP-1116 PLP 1641803 REV. A " ccas unsos.mauoq.lmusx wg57,0816,J88" . FOR TRAEN'NG
..... HUGHES PROPRIETARY U’LG LY
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CONSOLE SERVICE | | . PAGE 27 .
10C OBJECT COOE  ADDR1 ADDRZ STHT  SOURCE STAVEMENT ———————— 1T N
00009E COB706080 .. . 3096 AR LOC,XD002,MC=MRO " UPDATE “LOC™ BY 2 . .....®0007010 |l Tttt
00009F 258000850 . .. 098 B _outors 7 60 TO: “OUTPUT YO DISPLAY* ooog7o20 Tt ottt
L merwe T ei...... 00007040 T TCTToUtTUtTTTUTTUTU
__________ 3102 #ns  HEHORY WRITE DR HEHORY ADDRESS eooo70s0 Tttt
0000AD 158020460 . | 31064 MMSL _ BCT  GHADR .. . BIFT “STATUS BIT 0z IS TRUE YO 00007070 . . . =t
) T 306 “MEHORY ADDRESS" eooo7080
oo0oAl s1B7ACOBC . T 3107 BMRITE LR MAR,LOC,SP=PINS . 00007090 S .
0000A2 43B280810 3109 . INP ~ HDR,DR,SYNC ... ELSE: ACCESS "MEHORY DAVA™ FROM oO0007100 = . /
0000A3 43B2A0810 ma INP  MDR,OR,SYNC,HOD=INSB  PANEL, PERFORM “MEMORY MRIVE® 00007110 .~ == = =
0000A4 coB70COBO . .. ms CAR . LOC,X0002,HC=hup eooo7120
0000AS 25B000B5G . . sms 0T e . .outpxs . 60 TO “DUTPUT TO PANEL DISPLAY® 00007130  ~ 7 ° 3
]
ST | | G G SO ; [ B
.......................... 3119 mwa WEMORY ADORESS .. .. .. .. ... . ... ... ... .. ... ... ooo07R60 . 7
................. 3130*00007179 \
.......... . . 1  * e oa T T T T U I I L . * 2 88 e m . = s % s @ 8 @ "
0000A6 43B9G0810 .. 3122 MADR . INP __ SR9,DR,SYNC . .’ ESTABLISH A “131K“, MALFMORD _  oooe7190 . "
0000A7 6EI90OFEC . . 3126 CMI_ SR9,X'FE* “MEMORY ADDRESS" IN “MAR™ eooo7200 Tttt
000048 438450810 . T 3126 . INP __ HAR,DR,SYNC,MOD=SWAP,SP=DBUS esoo721e . . .0 T
O000A® BEB9BOOBO . 3128 . OR .o BARGBRY | i ntn s s el T S e B s @ooo7220 A
0000AA 63Bl80040 . . T 3130 .. LI CTR.X'0&* T PLACE “BANK ADDRESS" INTO PSH . 00007230 . . . = nooooee
000028 C3B9400DO . T n3e LR SRO,EXT.RPY=1 . BITS 08,09 . .. .. ... . . . . .. Q0007240 Tttt
0000AC 826900120 3136 .. PLL U SR9SSRY Q000725 .. .. covivansscnas. ..
0000AD é38A0CCOO 3136 ... ... LI OSRRSK'CO® 00007260 ... L.
O000AE BC3%00140 A8 R e i 0007270 .. ... .. ... . ...
CO00AF BA3A00140 S B ———— AN LROC | SRASSRA DOBOTEBW . . ocmsnnsins
0000BO BE3ABOOAC . | 342 . MR OPSHGSRA L e
0000BY 8EB9600AG . 3146 OR _ PSH.,SR® ... PR e SRt D000TI08 oo o 0 R
000082 838700090 T 3146 LR | LOC,MAR,SP=NCHG | SET UP “LOC* TO POINT YO “MEMORY 00007310 . == ' ===t
.............. A8 W se............. ADDRESS*" .. .. ..@00007320 .
I nsew RS — L AL . S
.......... 3151 mws  PSH DISPLAY . L 00007350
LS W L e
0000D3 63048004 - 3156 PSHDIS LR MAR,PSW,SP=ZERO  ESTABLISH “PSW™ AND "LOCY IN oooorse Tttt
ooooB4 81B780040 T 3156 R MOR,OC. . “MAR' AKD “MDR" FOR OUTPUT TO 00007390 ===
................... 3150 w ,.‘...........,..."'Pi"ﬂ-DHPUV sz OO oo o
HICROCODE, HMP-1116 PLP 1641803 REV. A CCAS 1641603,1641606,1641653 "657.04116.'J'ss""jf,'fff___ '_f:jf"j:j:fjj,l_'-_oR TRAiN'NG
i S e L
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COMBOLE SERVICE. | . oo s s - o e o e oo 0 R A N o s PAGE 28 ..
' LOC OBJECT CODE  ADDRY ADDRZ STMT _ SOURCE STAVEMENT . . . . .. I ——-——— MERRE TV . smommstaseswsnsnsons
T T T I TP BORRTAEN: e e
s = @ A USYEN MW OUTPUT TO PRMEL DISPURY ... ovinmmis s isiasesoscn s amamins 00007430 . ... .................... !
_ e R S TN W SRR SR ST e R i 00007440 . . ... ... ....... .....
000085 538280610 . NN 3164 OUTDIS OUT  HDR,DA,SYNC . . . .. OUTPUT “HDR™ TO “DISPLAY 2% 00007460 ... ... Tt
000086 538290610 . . T 3166 . . OUT  MOR,DA,SYNC,MODSSHAP ... O00BINTE ;.. s
000087 53B480610 . ... .. e OUT  HMAR,DA,SYNC " OUTPUT “HAR® TO "DISPLAY 14 GOOOTAND © . o i o J
0000B8 53B490610 . U > ¥l S, Loour HAR,DA,SYNC,MODSHAR . . ... 00007490 ... .............. .
0000B9 25B000830 . - ) ¥ | - .8 1oL . .. . 60 70% “PANEL IOLE* L LT ] S ———
_____________________ ns e ; BN || ;. | AR .
.............................. 3176 uwd  GENERAL REGISTER DISPLAV e iewa.... 00007530 L
T G AR A e K R P RS- 00007540 ..
0000BA 03B970058 . . ... ..... 3179 REGOIS LR SR9,MDR,HOD=EXTI . .. PUTT *REGISTER ADDRESS"MZ INTO _ 00007560 .. .. . . " )
ooo0oBB BAoBY0OO120 . ... ....... 3181 ., ... AR . SR9.,SR® . . ......... i "yg" FIELD OF THE _“IHSTRIE?HH 00007570
00008C 51BY8006O . ..... 3183 ... IR IRSR® . REGISTER" .. 00007580 ... ........... .
0000BD 63B4BOX3G ... ... 318 . LR MAR,YS,SP=ZERO . | PUT: “EVEN" REGISTER CONTENTS 00007590 . . .. .. . :
0000BE 93B38DO70 . ... . ..... ner . ...... IR VIRIR . . ... .. INTO "HAR™ AMD "0DD" REGISTER 00007600 . . . . . .. . . . !
0000BF O3B2BO13® .. ...... 38y ., ..... R HDRWYS ... CONTENTS INTO *“HDR™ BD00TERIN o oo somemesserrmesasa,
poooco 25BgoOBS® . 0 ... .. ...... 319 ... .. 8. OUTDIS . . vuvsoonaey 60 TO: “OUTPUT TO PANEL DISPL!Y" 00007620
......................... e & A SO | " | WSy Nk S
ey e T 3195 mul  INSTRUCTION DISPLAY .ttt aeaens DADBTESE . .o s
: e T T ———— 00007660 ... ... ... .. . ...
go0o00C1 @elB7BOOBC @ ... .. ... 3198 INSDIS K W HAR,LOC, SPEPIRS _________ PUT: “FIRST ﬂnmunn" oF ... .. oooo7én0 - . L o
0000C2 C2B486080 . . . ..., 1200 . AR T HAR,X0002,HC=MRO _ . . .. INSTRUCTION INTO “HAR® . eoo07890 . T oo ) F,
poo0Cc3 C3B906050 R A Jeee ... LR | SR9,HO0R,HC=HRO . . . . PUT! "SECOND HALFHORD"™ OF . | GOO02TON .o ey T
0000C% B1B9BOOBSG: .. . oo B LR HAR »SR9,SP=ZERO , . .. .. INSTRUCTION INYO “HDR"™ . . . .. oooo77ie . . ... T i s
ooo0o0CS 2sBooOBSO ... ... ..., 3206 ... B COUTRYE GD Y0: “OUTPUT TO PANEL DI3JPLAY™ 00007720 , . ... ..., ...... .. .
................. NED W e T s s ey DOOBITIM e ey B <
................ RO e S S S e DOOOFTAN s e
0000Cs 823000000 . ... .. ...... T4 1 1O DU PR s s i PO0OTIS®. . .-

" 1641803 REV. A CCAS 1641603,1641604,1641653  “657,0416,J88" .~ FOR TRA”‘”NG

" HICROCODE, HHP-1116 PLP

...... HUGHES PROPRIETARY .



FOR TRAINING

USE ONLY

I 1
-
) )
POHER DOWRY SEQUENCE | PAGE L
LOC OBJECT CODE ADDR1 ADDRZ STHT - .-.omc: STATEMENT . _ o . oo v, i s o i o Bon T EREEE 17 HAY 79 .
T S SR R A 3ea3 W T ooo07770 -
_______________________ 3214 uwn PHIHEPWEPF&ILWEINTERRUPT—-PGJERDGH“__”___”“ ve....... 00007780 .
.......................... 3215 ® - . ...... 00007790
____________ 326 W . LTttt T SCRATCH REGISTERS USED: . . 00007800 . |
s B exgw T ot sR& . coo0o7810 . .
0000C7 638400266 . . . ..... .. 3210 PWRDMHN LI nm.cm.z.sp-zzno . FUT‘ “I.‘.‘IRREHI’ PSH* .I.II.'! 'CIRREHT . oooo7320 .
0000CH 81B780040 . . .. ... .. ... 3228 o LR MRG0 . o LOC" INTO "CURRENT PSW SAVE _ 00007830 =
0000C9 DAB4SCOBO e SR . HAR,X0002,MC=MMP .. .. ARERY:— - oo = o o o o R oooo7e40
0000CA 83B2800B0 . 3224 LR CCMORPSH T 00007850 .’
ooooCB DaB3BCOBO . .. ... 3226 ,,....... SR HARXO00G =P e, 00007860 .
0000CC 818380043 3228 .. ..., IR ... MORGEPRAIPEIPER . iy vy s s e S e e oooo7870 .
0000CD C2B46CO0BD 3230 . . AR MAR,X0002,HC=MP . SIVE HEPR™ e e oooo7eso . .
DOOOCE Cl1DB4B&GOAD .. . ... 3232 . LR PSH,Xo002,MC=HRO ___ | PSHO7:z0 (PRIV WRITEY . . . ... | Qooo78%0 .
[ 3236w L. . Gi=1 (POWER DOMM SEQ) . 00007900 .
000OCF O3B4B0054 = .. 323 ... R . MAR,MDR,SP=ZERD . . . .. PUT: “REGISTER SAVE POINTER" 5 oodo7eie .
..... 237 e o L RN T .
oooobDo 638380000 . . . . ... 3238 . [ & e | I:LEAI! *YD*" FIEWD .. . .. ...... 00007930
................... 3240 @ Kot <niiiou Ll 00007940
............................... 3241 wew  STORE MULVIPLE (RXAD) e aiii..... 00007950 .
........................... 3242 M . 60 IF STM INSTN . 00007960 -
________________________________ 3243 8w G=1 IF POWER DOWN SEQ . . SCRATCH IIESISTEIIS USEDI veve....B0007970 | .
T —— 32644 8 . et SR& 00007980 . -
o000D1 63880000 . . . ; 3245 8TH . . L SRe,X'10* ... INITIALIZE “c‘l'l" TO “THOS COoHP™ . 000079%0 . .
................... 2678 ~....... OF “DELTA REGISTER COWNT" _ 00008000 . . . . .
e 141 R 8RR Sﬂaall HOD=EXT2, e Q t= 16-R1 = @ REG'S = . woooosolo |
oy T LT T S ————————" AIC=BMDMI,CIN=1,AOC=tDQ . ....... _oo008020 . -
0000D3 B8l30B0O020 . ... ... ... 3250 ... .. LR . CIRQ .. . .. ... ... . CIR = @ REG*'S = .. .. .. ooops030 .
.................. 3258 W . ... 7" SR8 = X'10° = IR THCREMENT . 00008040 .. -
oo00D4 B3B28015¢ . ... 3253 STHLP VR MOR.YD ... ... GET REGISTER = ... oooodose
000005 C2BBBAOSO ... 388 AR IE.SPG.I‘E-W ........... PO IHCREHENT YD _f!EI.D ___________ oo0o0B060,
0oooD6 82B4%800BO0 .. 3257 .. ..... AR | MAR,X0002 . ... Pl BUHP NMAR o . i .. ..ooooso70 ..
0000D7 15B0O0OD4O . ... ... .. 3259 ... ... BCT  CTR,STHLP . .. . ....... P2 BIF: “CTR™ NOT “1* YO "STORE 00008080
.................. 261w e ri......... .. THULTIPLE LOOP“ e\......... 00008090
ooo0DO 250021320 ________________ 3262 ... ... BCF S.FIEXID{ _______________ IF STH INSTH, GO EXIT ___________ oooosl00 .
............................. 3266 W & eie... ...... 0O0COBIIO . .
___________________ 3265 wue  POWER S'IOP - HM.T UNTIL I‘IAS'I'EII CLEAR BECMES EFFECTIVE v euu...... o0OO0O0B120
.................... 3266 M T 000OBY30
000009 ZSBQIIOD?D P 31267 PSTOP . B P3TOP . . ...... . . . ... . 5 —— ooooala0
................. BB W s s e e e O (RRERE o
. M ——— T I e I 00008160
0000DA 823000000 .. 73/ SRR NOP 00008170
0000DB 823000000 . 0T T " 273 NOP ooo08180 . .
HICROCODE, HMP-1116 PLP 1641603 REVY. A CCAS 16“603.16!1606.16&165! . "657.0&16..13!" _____
- HUGHES PROPRIETARY
| ]



" Loc

0000DC
0000D0
0000DE
00000F
000OED
0000E1
0000E2
0000E3
0000ES

00D0ES
0CO0DES
0000E7
0000EB

0000E?
QO00DEA
0000EB
0000EC
000DED
00QOEE
0000EF
0000F0

0000F1

—0000F2

N

POMER-OM THITTALRZATION e e e et e e neas PAGE 30 . i
OBJECY CODE ADDR1 ADDRZ STHT  SOURCE RN EHENT A B R AT A ATHAY 79 . ..
e g M i oo et st sl s (s Shae CE o A AN B R T A 00008200 .. CTTTTTT TTITTTTT
.................... 3277 unw  PONER-ON INITTALYZATION SEQUENCE . . . ... .. ... ... ......... 00008210 . . ... .. A
: I 18w . 00008220 . ... ... .. ..........
638400020 .. ... . . ..... 3279 PMRON LI Xoooe.2 .. ... INIT REGISTER CONSTAMTS . | 00008230 . ... ...
638510800 ... .. I 7} (- TLY . X8000,X'80°,HODESHAP . ......ee... ODO0BRAD oo ol b st
638300040 . .. ... .. o.3283 . CTLE UUTRO008,8 e 00000250 .. ... ............ .....
63B200FF0 .. . 3285 CLY | XOOFF.X'FF* . R 00008260 . ... ... ... ..
63B50800% 37 ... u,_‘xaoouasp-spex.nssrtlmm "xanooﬂsx'aaoneonn' _________ Q0008270
é3ipz20B8203 . .. ...... ey ..., LI  Xoozo, X'20",5P= SPEX.DEST-IMIB _________ BROOBZBE. ..o R S "
83IBEEOODO .. ..., ..... 39 LR FLR,EXT,H0OD= EXYE ... .. TESY FDQ “H?SI“ ﬂﬂ “Pﬂln” _______ BO00B2YD . . s e e s s
15B0O27FE0 = . . ... .. ... 3293 CBCT | G,XXPRGLD . BIF: "PRALD'" TO “PROGRAH LOAD™ 00008300 ...
15B047FF0 3295 BCT Vi XXHEHTST . . BIFt "HTST" T0 YHEHORY TE3T™ | 00008310 ...
................... 3297 ® “LSU™ CAPABILITY HAS BEEH REMOVED . [ | [ (] T S _
__________________ 3298 wTESTO LI  SR8,X*05* . ... IE!T FOR "LOADER STORAGE UNIT™ OAODBRIN - ..o !
_________ 3299 W . OUT _SRB,ADRS,SYNC . . . . . SL00008340 ... ..
______ 3300 = ,_.,___BCF CoNGELORD: s s BIFI “LSU“ IH SYSFEH 10 “IUTD‘__ 00008350 ...
3301 ® .. ... .......... . DOOYSTRAP LOADER" . . ... 00008360 ... ................ ;
ey o TS s I ey = (1T 5 - A A
o SHII?EST !llﬂﬂﬂ‘l Hﬂﬂh’ IS OPERATIONAL l"CGLn"VS"uARH" srmn __________ ODODAIAN . - . oo cnena e
£38F00AAR 3304 INTEHY LT SRESXPAA® e Q0008390 ... ... .
GEBF10AAD ... 3306 O * BHE N ARSHODESHAR: . . ooy SR T s 00008400 L LL........
83BEEOODO ... 3308 O T URLRGENTOODSERTR. o ecuieniin i e 00008610 . .. ... ............... J
25B010FCO 3310 TBCF L LWCOLDSTRY | . e ODODBALY -ococoo oo o
..... men _ ... o000BA3O ...
L 3313 » PONER UPIMARH HEHORY): RESTORE FSH.lDC.CPﬂ.ﬂEGISTERS ________________ 00008440
638480206 3314 LT CHARGKORE G SPEIERD . o e e e R e 00008450 e A
c2BipsoBe 3316 AR MAR,X0D04,HC=HRO READ Hltﬂl T T T 0000BERD ... oo s s
B3Bl0BOSY ..., 3318 . . ..., LR . CPR,MDR,SP= SPEX,DEST=IMMIB e QOORBRTO oo
c2B486080 . ... ... 3320 . AR HAR,X0002,HC=HRO READ Hll&l = PSH - N 00008480 e
838580050 ... ........ 322 LR PSHWHOR . e 00008496 ... ...
pABlasceo . . ...... L 5 L SR | HAQ.XBOBQ.HC=HRD.ST=JIH READ H{26) = LOC " 00008500
83Bsooos6 . .. 3326 ... ... LR _ SRa,MDR . SAVE "LOC™ MHILE REID!HB FOINT!“ 00608510 ... ..o
CZRLOLMO0: . -, - s b3 { - LR _ LOC,3R8, I‘I.‘.Slﬂﬂ _______ INELD H(22) = REG SAVE PTR = . BOODBS2Y . T
.................. 333008 . €MD MCEMRO . .. ... ... ....... ....e..... .... 00008530 ..
............... 3318, . LR __ LOC,SRO . . ........ ... 00008540 . . .. .. .. .. .. ... . .
83B4B0O65C . ... ... 3sze ... ... 8RR nlﬂ.ﬂDH.AIC'B CS-C ... HAR 1= REG SAVE PTR . .. 00008550
................. 333w ..........C 31 (POWER UP SEQ) ' . _ 00008560
................. 3G _00008570 ... .........
................. 3336 Wem  LOAD MULTIPLE RxADY .. .. ... ............. oo008580
..... 3337w C=0 IF LM INSTH . . .. . o ....... o00UBSO . . .. .. .. . ..
______________ 3336 & C=1 IF POHER UP SEQ __'_“____,SCRATCH HEGISTERS USEDI v i OGO o S
.................. 105 U T LT sRB,SR9.SRA . 00008610 . .. ...
63Bpoo100 . 3340 LH LI SRO X 10" INITIALIZE “CIR“ 10 “THOS CDHP“ 00008620 . ... ... ......
___________ a2 CUTUUTTTT T OF YDELTA REGISTER COUNT™ | 00008630 .
3343 ¥RR SRG.IR.HOO =EXTZ2, ... .. Q := 16-R1 = 8 REGS | B _W00008640 ... ... ...

" MICROCODE, MHP-1116 PLP



. Loc

0O0OF3
S000F&

Q00GF5
0000F6
Q00OFT
eQoerFs
0000F9
0000FA
0000FB

0000FC
[-1-1-1134]
DOOOFE
O0000FF
ooQl00
eoolel

000103

) ) ?
POMER-OH INITIALXZATION ittt it et amaa e eean PRWE:- - IXoo oo iosim b i

OBJECT CODE ADDR1 ADDRZ STHT SOURCE STATEHEHT . . .. ... . ... .. . iiiiiiiiinnnnnannneanns P MAY Fo T

968860070 - s AICEBHDHL,CIN=1,A0C=L0Q . . . L. 00008650 ... ...

813080020 3145 LR  CIR,Q CTR 1= @ RE6'S . . . . .. ... 00008660 .. . ... ...

...... .. 3347 @ i CUTl0 T sme = X*10* = IR INCREMENT .. 00008670 . . T
9ABSBSO6S | . . 338 .. SR IR,SR8 . . _ COUNTERACT 1ST SUBTRACT . . . . .. 00008880 ...

C2BBB6060 . ... ... 3350 LHLOOP AR IR,SR8,MC=MRO PO INCREMENT YO FIELD . . . BOO0BED) .o s, o w0 -

SOPGBODBN. .. ... oo 3ssz AR HAR,X0002 Pl BUMP AR ... 00008700 ... ... ............. 4

BIBABBOSE ..o 3356 . .. R _YO,MOR L. P2 LOAD REGISTER . . . _ . 00008710 . .. . ... ..............

15BO0OF60 . ... . ... 3356 . BCE CTRVLHIO0R: . . oo BIF: “CTR" NOT 1" TO "LMLOOP* __ 00008720 . . . . . .. . .. .0\

258081320 ... ........... 3358 ... BCF | C,PIEXITX .. .. ... .. IF LM INSTH, GO EXIT oooo0g7io . T e

ZE5DOOLEED . . . e 3360 ... B,  ADRPHL . . ... ... ... ELSE POWER UP SEQ .. L.. 00008740 ... ... ............... /

........................ 3362 w .....00008750 . ... ...,

_________________________ 3343 # POMER UPICOLD MEMORY)! TEST FOR PRESENCE OF MAIN-HEMORY PROM _ J00008760
................... 3364 w  NHOTE: SRF=X'AAAA* S e e e e ceosiy BINMRTII.cr s o e o L

o3103Ce0 . .. ... 3365 COLDSTRT BLK  CLRPTY,YEMPYD .~ . ... . ... .. ... .. ... .......... BOBDBTBO: . . i e e e J

823700046 .. ... ......... b L T S LR . LOC,X8000,SPSZERD . . .. . ... ... .. ... 00008790 . . . .. ... ... ... ............

630200000 ... .. ..... 51 S LD MORSO il e 00008800 S s

cissecese ... ..... .. D LR PSH,MOR.MC=MWP HEUTRONONING .. oo QUOOBBIN . ...oovvvuisvvnmeimy Biseiasy -

COB706CB0 . . . . ... ... ..... 3373 ... ... AR | LOC,X0002,HCEHRO,ST=JAM PSW,LOC 1= 0000 8002 .. . . 00008820 . . .. ... ... ... J

QABFB9040 . . ... ... 3378 ... CRHOR,SRF,F . . . .| PROH IF MEM(08000)=X*AAAA® oooosa’e . ... .. ... .
e R 3377 ... AIF  (2COLORMH NE O).CORMML . . . . . . . . ..... ......... 00008840 . ... ... ... .......

158030830 ... ... 3378 ... BCT . GL,IOLE . .. ... . .. .. IF HOT PROM MEMORY, MALY & . oooosase . . . ... ..
....................... AAE U e ORI e v QORI o i N )
A 3381 NCORMHML ANOP . i e e eooo0eeB80 . ... ... . .....

638680040 . ,. 3382 SETHOP LI EXTe& ... ELSE SET MOP, AND TEST PANEL . 00008890 ... .. ...
................. . & L I T L Y ;

______________ 3385 ¥ MEHORY NOW “OPERATIONAL™, SEE WHETHER TO RUN OR COME UP WALTED _ __ ooeoasle .~~~ " i

L 3386 ADRPNL _ 8I0 _OUT,X0002,ADRS,SYNC, _  ADDR PANEL (DEVAD=1)  _  _  ®00008920 . . . .. .. ... .. ... .. ..

558400210 ... . ..... e e .. AIC=BHL . e e 00008936 .. ... .............

43B2B0E10 .. ....... IIOD. s INP = HOR,SR,SYNC = | DR 1m PANEL STATUS . 00008946 . ... . .................. .

SIDEEROSHE -~ u b 1 T LR FLR,HDR,HOD=EXTZ . IGHORE FSYNC IF HO PANMEL . . 00008950 . - """ . !

158070830 . ... ..... 3302 ... BCY  VGL,IDLE . . . ... HALT IF PANEL HOT “RUN™ | DOOOBBOM: . . oo e S T R

638480384 ... .. ... 3396 ... LI HAR,OHPSHWSP=ZERD . .. .. ... . .....vevnieinnrnnnnns! 00008970 . .. ..., .............

83BECOOBO ... ...... 54— LR FLR,PSH\MOD=EXTO . .. . ... ... .. . @ '.ceivieenrrnnn 00008980 . . . .. ... .. ... ..............

15020300 ..., ...... 3398 . ...... BCY  G,GENSWP . ..., BIF PSHO2 TO DO MALF .. BOOOBIMD. . . oo et s e e e

ESBO00AAD . . . il.ieniaien 3600 .. ... B .. TEST2 .. ... 07 7 T ELSE, JUST COME UP RUNNING . 00009000 . ... ... .............

1641603 REV. A
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) ) )

IHTERLEAVED DATA CHAHNEL PROCESSINE | . . . .. ... ... . ... ...iiemneem e et PAGE 32 . ... .............
LOC OBJECT CODE  ADDRL ADDRZ STMT __ SOURCE STATEHENT e B (S ———
s 7 S R 0009020 Tl T Tt
............... 3404 wun  TNTERLEAVED DATA CHAMNEL REQUEST o iiaiei.......00009030 L
B U o e e e e s pnen e e AR QO00PDA® . ... i e e
....... 3406 ® -‘vC?lTC" REGISTERS USED: 00009050 . . . . . . .. ......... .......
e e BAOT W o e o - SR sty 000LIOLO | . ...
©00010C 51B500C10 ... .... 3409 DCR  OUT " XB0OD.DACK,SYNC .. ... ACKNOWLEDGE *DC' REQUEST | 00009080 . ... ......................
oooloD 83BEFOODO . . ... 3411 . LR FLR,EXT,HU0=EXT3 _ TESW: “DRD* FOR "HRIVE™ . .. BOO0VOTN - .. oo i i
00010E 158021170 . . .. . ... .... %13 ' BCT G,DCREAD . . ........BIFi “DRD" VO “READ REQUEST" _ 00009100 .. . ..................... ..
___________________________ 3416 T e0009020
........................ sz FOER wun  THTERLEAVED DATA CHANNEL MRIVE (OUYPUTY ___ . . ... ... ...... 00009130 . . ... .. ........
................................ BOED M o oo e S R S R e e DOOBPLRR | o s s T
000107 438480816 ... ... 3420 DCHRIT __ INP _ HAR,DR,SYNC,SP=DBUS " GET1 “HEMORY ADDRESS™ FROM . __ . 00009160 . . ... .. ... ... .._........ ...
................. 3422 4 - .. ........... C'REGUESTOR"™ L LL00009M7O
000110 C23006000 . .. .. ........ M3 ... CHD  HC=MRO e P0 GET: “lIM.ﬂlDRD“ ___________ BOOOOYAD - o e s
000111 83BECOODO . . ... ....... 3425 ... ... LR FLR,EXT,MODSEXVO . .. Pl PREPARE TO CHECK REQUESTS _ 00009190 . . ... .. .. ... . ... ...
000112 53B2BO&YO . .. ......... 42T .. OUT  HDR,DA,SYNC = . . . ... P2 PUT: “HALFHORD"™ TO *“DC" - _ . 00009200 e
000113 15BO30S5Ee ... ..., 3a29% ..., BCT GL,HELPeW . .. BIF “PPF“s"HALF" . . ...... BOOORRND. . .. oo imme s
000114 83BEDOODO & . ... ... . ... wn . LR, FLR,EXT,MOD=EXWL . . . . . i BO000%220 ..o
000115 1580210C0 . .. ...... s BCY. .. EBODCR .o v BIF “DC" REQUEST . .. .. .. ... DOODWEI0 | . . n R eseRy e
000116 25BOOO&GCO . . . .. ..... 3435 s . FESTRR ... o s ELSE JOIN °*TEST4* .. ... .. ... ... 00009240 L e
B R B A 3638 % ... S A SRR R R R L[]k T3 .
______________________ !6!9!"“ IHI'IIILEAVEDD.I'IACHMNEI.R!QD”_‘_{XIIPIH)___'__,_ __”__'__‘__‘_‘00009270
L R S D B B e e 00009200 ... o
000117 43B480810 . ... .... 3442 DCREAD  IHP Hlﬂ.l!ﬂ SYMC,3P=DBUS _  GET: “HEMORY AI]EIHESS" FRDI‘I "I!'C .. @ooo9300 .. ) L. i
.............. 4 » L ... ........ REGUESTOR s DDOOIRLO. o e e
0e03X8 43B28OBIC ... ... 3445 . C. Ine | rOR .DQ.S'I"II: ____________ GET: "tll‘l.ﬂﬂﬂ“ FI!DH 'DC" o - O0009320. . s seareas ——
000119 C2300C000 . . .. ....... 3647 . .. .Cho HCstiP . STORE! "HALFHORD' INHTOD 'mmmr" . 00009330 .. .. ... -
00011A 83BECOODO = = .. .... L L S LR FLR. EXTWHODZENXTO . . . e Qooo®340 .. ... ... .
000118 15B0305EG¢ . . ... ... .... 3451 ... BCT __ GLHELPWM . CBIF UPPEUeTMALFY ... 00009350 . ... ....... e
00011C &3BEDOODO ... .. ...... 3453 .. LR FLR,EXT,MO0ZEXTY . . ... ..... . .iieianiaianiaiian QOORPILD......... s T ..
000110 15B0210C0 e e S e BCT  G.,0CR ... ..., BIF “DC™ REQUESY . .. ...... QONOVRTD oo o iy SR .
00011E 25B000&CO | R = | 2 A e B Lo VEBTRA . ncmammiaons ELSE JOIN *TEST&* . . ... .. ... 00009380 ... ......... ..... LI S
" HICROCODE, HHMP-1116 PLP 1641803 REV. A . CCAS 1641603,1641604,1641653  “657,0616,488 T FORTRA'N'NG
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)

MACHINE BIALFUNCTION INVERRUPT . . i i ] PAGE' 33 ...

LOC OBJECT CODE _ ADDR1 ADDRZ STMT . SOURCE STATEMENT . .. S S R RS TR | i e
............................ 3460 ® ... eo0009400 Tt
....................... 3461 s MACHINE HALFUNCTION INTERRUPT eee......BO009620 T
S ——————— WAL B o s e B R SCRATCH REGISTERS USED: = (1L Lt | ST ——————————

....................... . 1) g L e M
................. 3466 m T ToTT T T T YHIS ROUVINE ASSUMES THAT MMARM L 00009440 T TT Tttt
.............. 3468 @ T TTTTT o TTTTo T T 70T HAS BEEN INITIALIZED YO POINT | 00009450 Tttt ¢

1 b A 3466 ® . TO “MACHINE MALFUNCTION® OLD 00009466 . . . .. . ..

....... BT W oo e s IR e s DNODSRIE
gool1F e3m280080 . . 3469 MIFSNP LR MOR,PSH .. T PUT: “CURRENT PSW™ AND “CURRENT 00009490 .~~~ "~ """~ """
000120 C2B46C080 347 AR m.xnooa.mzw _________ LOC*" INTO "“MACHINE HAIJI.IETIDH 00009500 ... ... ... .
000121 818760040 -3 b e DR MORGEDC: . s OLD PSH o vnnmissise rens 000095 ... ... s e
000122 C2B4BCOBO . . ... 2 L ¥ L AR, MARGXODORHCEMMP . o el e s 00009520 ... ... ... ... ... ...
000123 C2B4B7080 3477 ... .. mp_mn.xonoz.m:mo.srsmc GET!? ”C‘I.RFIEHTPSH"M"CI.IIREHT 00009530 L )
000124 83B8000SO . . .. .. ... 3479 CWR . SR8,HOR LOC* FROM “MACHINE HALFUNCTION 00009540 ..~ . "~ "= """

.............. BT oo _ . NEM PSW. NOTE: “FLAGS™ AND _ 00009550" . . . . . .. . .

000125 BEBOFOOAD = . ] wez ... 2RR PSH;SRO HCHDW.N:IFEXT! _MALRHS'™ MUST BE "ORED™ INTO 00009560 . . ... . ... .. . i .
et 3486 ® NEW “CONDITION CODE* | 00009570 ... ... ... ... .

000126 C3B706CSC . . . .. .. ... . 3485 LR Aommn.smm.mm.srwms ......................... 00009580 . . ... .. ... . .. ......... ..

000127 258000420 . . 3BT . ieiin B TESYL . ... . . .60 TO: TEST FOR “CHANNEL L T e
................................ BARG W e o s setisearssie o TERTEHSTION SNYERRUCT™ BUABUED, BBOBOSNN . oo e ;
........................ B e e e mim B N L L I A e
...................... BN W S i ———— - | P S
]
]

ol
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USER INSTRUCTION (MACRO) REPERTOIRE = i, PAGE . 34
LOC OBJECY CODE = ADDR1 ADDR2 ~SYMT _ SOURCE STATEMENT =~~~ ~ = "' ' ' "' "'t ' ' -t 7MY 7Y
L B W gooesss 11T
L ... 3695 ums " THIS SECTION OF CODE EXECUTES THE USER MACRO INSTRUCTIONS 00009660 . Tttt
________________________ 3496 wwm  VIA A SET OF MICRO INSTRUCTIONS. THE OP CODE DETERMINES . 00009670 ' "' " 7" ' 7t
R e e e 3497 Wuw THE TYPE OF INSTRUCTION (I.E. REGISTER TO REGISTER, REGISTER 00009680 .~ ~~ ~~~~~ "~ "' 70 "
_______________________________ 3498 wuM  JO INDEXED MEHORY, OR REGISTER VO STORAGE), AS MELL AS THE 00009690 _ .~ "~~~ "' 't o
o 3499 umm STARTING POINT OF THE HICRO CODE RESPONSIBLE FOR THE EXEC- 00009700 .  ~~~ = = '''nt 't )
....................... 3500 wmM  UTION OF THE MACRO INSTRUCTION. . . .  ""“gooogzio ~ " ' 'iirowrrtoeoer
.............................. 350 et e e eeeiiadae..........BO0009720
S S T R S e S oo e s s+ SN ML C i
...................... 3503 . e i....... 00009740 Tttt
................... 3504 wx REGISTERS USED . .. . . .. ... ... ........................00009750 "
......................... LTRSS OENE RN SNSRI SN WS O [ [ RSN S A
......................... !507'.A.._..HBEGU'l!ﬂPl-G.._..,..“..‘.........’....................-A...00“9750.....,.,.A........,.A.....,..
........................... 3508 M | REGEQU VEMP2,9 . . .. .. . ... ...................iiiu.........bO009790 . "
..................... Lo ST &0 e s SN RO | 11117 T, (S )
.............. e L3 | L
B AR A
...... 1513 = T 1 111 77
. 3514 s LOAD FHMEDIATE Swomy . CTTT Tt BOED . o go0oess0 ...
B - 3515'.. SRR W R DR L e e N e e 00009860 . ... ... .
ooolze azesrie?e 3516 LIS LR TEMPI,IR,F,M00=EXYY Tttt gooo9s70 Tttt .
000129 C1B8B2540 _ .. 3518 LR ___ YD,TEMP1,ST=JMC,DCsIFCH,MCzHRIY '~ = Tttt oooo%880 ... ... .. , A
3820 M e e OO009BIN . ..o vmiannnis . o
. 3521 T TS 00008900 .. e ne .
. 3522 wn  LOAD COHPLEMENT SHORY .. . . . .. ... .. T eoooselo L
; T L | § T A ek e 00009920 ... ... . J
00012A 97BB71070 .. .. .. .3524 1CS LRTC TEHWPL,IR.F WHODSEXTS T L L R
000128 C1B8B2540 B ... 3526 . LR YD,VEMPL,STaJMC,DCeIFCH,MCEMRIY T 00009940 Tttt
R .. . 3528 m e SRS § W e SRl R e ] 00009950 . .. ... ... ..
P —— | 1L L s b SRR R S A T e st Forms s 00009960 L. /
..... see. .......... 3530 ww LOAD HALFWORO . . . . .. . _ . __  tRRY____ 00009970 .
e e e 3531 = ; N . e e ORDOIRON. o e
e0012C a3seolllo ... ... 3532 1HR R TEHPL,YS,F - 1T 1 T ——————— i —— N,
00012D C1B8B2540 .........383% " LR __ YD,TEHP1,ST=JHC,DC=IFCH,HC=MRI1 Coxto-ils .. eo010000 oot ) J
i S RN e BB M oo una . TR i s ok CBAN - w......0001002¢
; s S PR LLUAS3T e .. . . .i.........bO010020 ...
_____________ 3538 uu Loannurmslmnmum THEDIATE . (RAMM,RID . " T ooroo30 T ottt
S ———— ISI9W i sare e 0o DODLOBED (o o a0 e o - !
O0012E 83BBOLO5D. v 3590 LH IR TEMPLWORF - ———— L L L
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USER INSTRUCTION (HACRO} REPERTOIRE e e e PAGE . 38 R TR L
LOC OBJECT CODE  ADORL ADDRZ STMT WC! STATEMENT WHMAY 79 L
00012F C1BBB2540 . . . ... .. b 1Y LR . YD,VEMPL,ST=JMC,DC=IFCH,MC=MRTY ~~~ 0 Tttt 00010060 T e e St
................... 3544 u__,.......‘ S SRR v SRR N 1 o b
............. 3545 N R S S s e BB e e s
................ 3546 W STORE MALFWORD .~ . T cev.... ARXADY . . . _0Oo0O0looSO ... .
..... e BT B e iedeeaemeiiiiiiiiiiii.i.......00000100
_000130 83B280150. . ... . 3548 STH., . .. IR RIRMAMAL, - - oo S S P S S L e J
000131 C23004000 . . 3550 CHD BEEIM oo e s Sn s s e s s oooror20 ...,
000132 9237000CC 3552 PSEXITX TR LOC,LOCX,SP=PINS., . T Tttt eoololso, .. .. ... ... ... ..., ..
000133 C23033400 , .. ... 3554 . ... “CHD _ ST=CLR,DC= IFCHMCEMRIY , Tt DOORGYGIY: o« s e R R
................... 3SS6 W e00aease T )
....................... 3557 » R T R s e e SO BLOREE e o
..................... 3558 u#  ADD IMMEDIATE WT Ceeeee...... ASEY L ........00010%70 .

e o gz S G o 3550 B 00010180 . . ... ... .. :
000134 B2BI76270 ... .. ... .. 3560 AIS AR Tfmm.ln.m.u'n:ms ................................. e T L b
000135 ClBIB2540 . . ... ... L3562 .| LR YD, TE?CP'I'D.STBM.DC"IFCRoI‘I:”mIl __________________________ Q00000 .. o

.................... AIOY. I e N e e A s e s DD R, e e e e e
................................ 3565 8 T T T T ) | 72 T T
.................... 3566 wd = ADD HALFWORD YO MEMORY ikt iiieeniieeiee.... ARXADY 00010230 .

e B BODROZAW . 2o s Ay
co0136 a2B184260 . T 3568 AN AR~ MDR,TEMPYD,CVF ... _COMPUTE AMD STORE sSuM . . 00010250 _(f—cw? f(n)pra)-%(,_z:
000137 p2370R0CC . 3870 . IR LOC,LOCX,MC=Md,SP=PINS = . Tttt oo010260 L& e emary &K PLOC /AR
000138 C23032408 . . ... 3572 ... CHD __ ST=JHC,DCsIFCH,MC=MRIL .~ '" "' ttUUtUtTTTR oooloz7o . . . ... .... ... ... . ..

....................... 35T B e aeaiiiiae.......bO010280
................................. DTS W i T T L. 2 1 I | oy
................................. 3576 um mmm"ml’m qRRY .. ......... 00010300 ... ;

g e ———————— L R S B i & ooorosto T Tl A A
000139 @3BEBGOBE . 3578 ACHR R FLRWPIW L (RRY L. QOOLO32D . .. .o v o s
........ 3580 & lDDNHWCMY"IM..“.....,.... D | L L
00013A A2BlO3330 3581 AHR ARC  TEMPYD,V3,CVF COHPUYE SUM . .. . ......... Q0010340 .
000138 ClBIB2540 . . .. ... . OB .o LR . YD,TENPYD,SV=RMC,DC=IFCH,MC=MRIY . 7Tttt 00010350 L. - J
................ 35BS M e . ....00010360
.......... 3586 & ST ————————— (0 - ¢
,,,,,, 3587 un m“/CN“"llllfm”.........,..........‘..."Wi...............0"1““............“ ;
ISBB W 00010390 ... ..., J
00013C 63BESOOGBY &0 3589 ACH LR L N o A s Qoolo400 L
3591 # __ADD WITHOUT CARRY HALFMORD =~ 77777 (REH,RIY Q0010410 LTIttt
000130 AZBlO3258 3592 M'I . ARC  TEMPYD,MOR,CVF COMPUTE SUM . . ... ... .. QOOXOKRO . ... T L S
'00013E C1B18B2540 3594 . IR YO,TEMPYD,ST=JMC,DC=IFCH.MC=MRIY ' 77TTttUT 00010430, Tttt ottt !
[ - 8 e TR e G 00010440 L
..... 3597 = e eeiaaeeaiiie eeaaiaian........ 00010450
. 3598 mn SI-BTNCI' IMMEDIAYE SHORT ..~ ' T 5 .| o2 N ————— Ty e
. 3599 » . i § : S R O00X08T0 ..o oo is s g o
—00013F 96B174670 . 3600 3I3 SR 'IEI"IPYDJR.CVF.I'M=EKT] ; CCHFUTE DIFFERENCE = . . .. 00010480 . ... ...
000140 C1B1B2540 3602 LR YD,VEHPYD,ST=JHC,DC=IFCH,HC=tRIY . . 00010490 .

3604
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000141
000142
000143

000144
000145
000146

000147
oool48

000149
00014A

000140
00014C
000140

00014E
00014F

000150
000151

“oo0152

000153

N
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USctR INSTRUCTION (HACRO) REPERTOIRE . ittt e et et aaans PAGE . 386 L
OBJECT CODE ~ ADDR1 ADDR2 STMT  SOURCE STATEMENY W i ' 't - nririi i it WHMAY e
_____________ . 3608 ® e e e ieaeaiaaiaiiei........... 00010820
......................... 3606 MWICTH*"““WCM"l"lﬂlwrcm“.,.,.(“l‘,,.........‘....000“5“.......‘........
B R 3607" R L DN AU e e e e S e A S e A R L d b L T
83BEAOOBO 3608 SCHR CLR L FLRWPSW T BOONORAD .. ooovopmmnnn = po s
esB103730 3520 SHR 8RB YEMPYD,YS,CVF COMPUTE DIFFERENCE . . ... oool0s50 T oot :
ciewe2s40 T w12 LR YD,TEMPYD.ST=JHC,DC=IFCH.hCsMRIY .. .. ... =" 00010560 Tttt .
................. 3614 w e eieiaiiaeea....... 00020570 L
.............. 3615 & O R 11} 1.1 SO A,
__________________ 3616 NN SUBTRACT HALFHORD M/CARRY 8 HITHOUT csnuv__,_‘taxnu.axr‘_‘v_",_,___onoxnsso Sl
L 6178 N | Pl 00010600 .. Tttt )
83BEsooBO | . 3618 3CH | LR FLRWPSM e gooloslo . L
B6B10365E | 3620 SH SRB  TEMPYD,MDR,CVF COMPUTE DIFFERENCE ' e0010620 Tttt
cieszs40 L LR YD,TEMPYD,ST3JMC,DCEIFCH,MC=HRIY . . . . .. . .. BDORDEIN ... i mae s i e
...................... PTG RO ———— | [ " S ——————" J
.................... 3625 m e e ianaaa.....BO0M0650
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oe0l1B3 C3IBICOOS® . . ... . .. .. .... 3988 ... LR CTR,MDR,RPT=1 . . LOAD COUNTER WITH N . ... .. 00012960
9001B% 8261004820 . . ... .. ........ 3957 ... .... PLL _. TEMPYD,TEMPYD,C .. .. PERFORH N SHIFTS . .. .. . ... 00012970
S801B5 813081160 . ... ... .. 3959 ..., LR __YOPL.QWF . ....... L0 RESULT TO (R1e1) . .. . .. 00012980
000186 B1B1B2140 .. ... 3961 ... LRM _ YD,TEMPYD,F . . . HI RESULT YO (RRLD ... ..... 00012990
@001B7 C23032400 ... .. ....... 3963 ... CMD  STEJMC,DC=IFCH.MCIMRIL e, 00013000
.................... 3965 '000130!0
............................ BOBE Wi oo s S A . ooorloze
................ 3967 M SHIFT RIGHT tﬂG!ClL_.....,‘...........,.......,lSF-R!L............. 00013030
; T MO B bt A e a A R T S P R R R R R 00013040
000188 83BIFO0S0 .. ... .. .. 3969 SRHL LR . CTR,HDR,MOD=EXTS . LOAD COUNTER MITH N . .. . .. .. 00013050
000189 C38040150 ... o7 . IR QYD,RPTZY . . ... (R1) TO Q & REPEAY .. - 00013060
e00IBA 94C800FO0 . ... .. .17 S PRZ TEMPL,C .. ........... PERFORM N SHIFYS . ... ..... 00013070
ooe1BB 813081140 . ... ... 3975 ... ..., R . YOLOF e RESULT TO (R1) .. . ... . .... 000130580
0001BC C23032400 . . ... ... ... .. 3977 7 cHD | ST=UNC,DC=IFCHWMCEMRIL . . ... ... .................. 00013090
....................... 3979 8 e iiiaiieieemaeeimo...... 00013100
................ BOBO 8 e eiaitaeieieiiaieiiaa.... 00013110
................... 3981 MM SHIFT RIGHT LOBYCAL ., . ... .. ...... .....cc.eeeeuneerenenenennn.... 00013120
................... F9BE M T el e s S s DO LIR30
©001BD 838000170 . ... ..... .. 3983 SRL . LR QYOP1 ..., (Rlel)YOQ . . ... 00013140
0001BE C3BICOOSO ... ... 3985 ... LR CTR,HORRPT=Y .~ . LOAD COUNTER WITH N & REPEAT ___ 00013150
0O01BF 824100E20 . . . ..._.. 3987 ... .. PRL  TEMPYD,TEMPYD,C . . . PERFORH N SHIFTS .. . ..... 00013160
eoel1Co 813081160 3989 .. ... LR YOPL,Q,F .. ... LO RESULT TO (R1+1) .. . ... 00013170
—.ooolCcl e1Bls2140 11 LRH _ YD,TEMPYD,F . _HI RESULT TO (RLY . .. . ..... 00013180
0001C2 C23032400 3993 CHD  ST=JNMC,DC=IFCH.MCEMRIY i, 00013190
998 @ 00013200
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<ARER THITRUCTION SIMEROVREPERTOIRE: ... commicscssmmsmianssita s s R AR e R
LOC OBJECT CODE . ADDR1 ADDR2 STHT . SOURCE STATEMENT ||| [ [ '[7 [ 'l 17 HAY 79 DT
................................ 3996 ® |5 1) | TA " S
............................... 3997 & R ... D NS 4
.................... 3998 un  ROTATE LEFT lOGlCM-..,‘,...,.,A....:A.,.,...A.IRII...,..............00013230....................,._,._
. B BRI L TR oo s o o S RS SN S T e e ooo1rs2se 0 T
0001C3 838000170 4000 RLL R @voP: (Rl+2)Yo@ =~ T eeor32s0 T s
0oolce cisicoose 4002 IR . CIR,MOR,RPT=) LOAD COUNTER MITH N =~~~ ~'"° ooo13260 Tt T i
0001CS 828160020 1T, 4006 RL  TEHPYD,TEWPYD . ROTAYE "=t ooo13270 Tttt
0001C6 813081160 4006 IR _YDPL,Q,F .... LO RESULT JO (R1ex) _ ~ '~ "*°°7° 00013280 T e
0001C7 o1BlO2140 " "'4008 LRM _ YOLTEMPYD,F  HIRESULT JO (R1) _ = 7'°°" 00013290 C CTTTTT Tt Tttt
0001C8 €23032400 1 T dgya CID | ST=JHC,DC=IFCH,MCEMRIT i DOORIAON ccoocnn o A TR 2
............................... e T R I Seeeeiieeeo.oo... 0001330 T
............................ 4013 ' R e R s WO IR e et
........................... 4014 @m  ROTATE RIGHT lOGICll- eoo13sze T
G ao1s u oroe RIS DU e ————— R an B 2 LT ———————— oA
000IC? 838000170 7 4016 RRL R Y0Py .. o (RIe1Y YO Q T goorssso T .
0001CA C381CO050 ' ' "' 'apna T LR CTR,MOR,RPTsY = ' LOAD COUNTER WITHMN __ =~ 07 00013360 Tt
ooolcd 824160020 4020 . RR TEWPYD,VEHPYD ROTATE: oo summmimmsia o eoo13syo T
ooolcc 13081160 U qogg ... R YOPL,Q,F T LO RESULY TO (Rre1y .~~~ bl o SO '
0001CD g1B1681140 T 4024 T LR YD, TEMPYD.,F .HI RESULT TO (R1Y _~  ~ =777 MOORANND . o T o
Q001CE C23032400 = 4026 CHD . ST=JHC,DCXFCH,MC=MRIY @ Tttt ooerss0o T
................... 4028 " goerssro T
nelbimes masimn Seemises et I Wt S G e e St R s S S ooo13s20 T . /
.................. 4030 ®e  SHIFT LEFY HALFHORD ﬂlmnc.._._..._....A.."!Il......,‘......... 00013430
e g I T . 403b @ s S O 00013440 Y
0001CF B3BIFOQSO T 4032 S1MA IR CTR,MOR,MOD=EXT3 _ | LOAD COUNVER WITH N & =~~~ ooors4so Tt )
oooibe é3gooo000 L bir &0 CLEARQ Tttt ooois4éo T -
0001D1 B26100A20 4036 PLL  TEHPYD,VENPYD,C =~ PRESHIFT SI6N Yo € .~ =~~~ """, eoors47a 0 T o
000102 9sD840100 T 4038 . CRYS  TEHPL Sy SAVE SIGN IN VewPr T ooo3sgs T Tt o
oeol03 ciescorcoe 4040 LR FLR,X8000,RPT=1 Cizo 6oorzeso T
0001D%4 826100A20 T 4042 PLL _ TEHPYD,TEHPYD,C PERFORM SHIPY """ """ """CtCC o0013s0 Ut )
0001D5 824100020 0 T 4044 PRL  VEHPYD,TEMPYD COMPENSATE PRESHIFY .~~~ ' goorssie U
000106 8CBlO110O . T 4046 OR  TEMPYD,TEHPL,F INSERVSIGN, SET FLAGS 7~ ooorsszo Tt )
0001D7 C1B1B2540 T 7T 4068 T LR . YO,VEHPYD,SV=JHC,DC=IFCH,HC=MRIY . .~ ooo13sse T
............. 4050 w RSB SERRSSTEE TR e vessmmmmsesmmmesy nawienr-SODNIRAN o | CEEREER e i
.......... 4051 w ..
............ 4052 wm  SHIFY LEFT LSRN | | S L s
. . e L 2 o P LT QOOIBBTO .. oo onn s .
000108 s83soo0r70 = 4054 SLA LR @yoPr (Rleld»YOQ ooo13se0
000109 826100420 4056 PLL _ TEWPYD,YEMPYD,C . = PRESUIFT SIGN YO C =~~~ ' ooo13sgp U o
0001DA s4DB40700 0 T 4058 CRYS TEmPL,Cc = T SAVE SIGN IN TEWPL} Cizo ooo1300 U
ooolbd c3Blcoose 4060 LR CTR,MOR,RPTZR LOAD COUNTER & REPEAT =~ ODORIENO .o, s
ooolbC B26100A20 T 4062 PLL  TEHPYD.TEHPYD,C = = PERFORM SHIFY """ oooxse2o T L
—0001DD 824100020 0 Tt 4064 PRL  TEWPYD,YEWPYD T COMPENSATE PRESHIFT =~~~ " ooo13630 ot
0001DE 8130681160 4066 R YoPL.QF T LO RESULT TO (RYex) _ ~ ~~~°°°"° 00013640 T T )
00010F ecelozioe 4068 ORM  TEMPYD.TEMPL,F INSERT SIGH SET FLAGS ~ ~~ ' ''" 00013650
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STHT | SWRCE BT ATENEMT A S e A

13 | I— LR YD,TEMPYD,ST=JHC,DCSEFCH,MC=MRIY . . . ... . ... 00013860 . LTl
WOTEW e e e S R A T R S T 00013670 ... ... ...,

b T e I r e L e BOORIEON ..o s

4074 uw  SHIFT RIGHT HALFWORD ARITHMETIC _ . .. ... . ..... ERED 0 (13 & 0 S———————————————

Q075 B e 00013700 ...,

4076 SRHA | LR CTR,HDR,HOD=EXTS . . . LOAD CTR WITH M . ... ooo3710 , o ) '
4078 . AR . TEMPYD,TEWPYD.C . . . .. SIGN TOCy LSB 5= 0 .. . . .. eoo13720 . ...

4080 .. LR QTEMPYDLRPYSL . . aiaieaeaaan OO0NITA0 i mommmia s

408> PRA __ TEHPYD,TEMPYD .. SHIFT 8 PROPAGATE SIeM . . . ... eoo137é0 ot B

4084 . ... .. PRA . TEHPYOSTEMPYOSE . oocvionn s oo s s e 00013750 ... .... ... ...... !
4086 . ... ... LR . YOLTEMPYD,F . . . .. .. RESULT YO (RY) .. .. . ........ 00013760 . .. .. ... ...,

4088 ... .. CHD | ST=JNC,OCSIFCH.MCSMRIY . . ... ... . ... ..o.oieinn... e

B0 B e eeaeeieaeemaseai st QODYITBO oo v :
OO B e e 00013790 ... ..., R
4092 ®um  SHIFT RIGHT ARITHMEVIC . . . ... .. ..........| ¢ b ot S 000Ll3800 ...l

O I i B RN . 2 R A R R QOBLIBID.. ..o s faes

4096 SRR | R . QYOPL ... NN TOR . e QOONIA2O. .oy s e .
4096 ... .. PLL _ TEHPYD,TEMPYD,C ___ _ _. PRESHIFT SIGN YO C .. ... ..... PAGIIANO . o oo )
4098 . LR . CTR,MDR,.RPY=Y . . LOAD COUNTER AND REPEAT __ .. . . 00013848 .

A100 PRA _ TEHPYD,TEMPYD . ... SHIFT & PROPIGATE SIGH . TU000L3B5O

4102 ., PRA  TEHPYD,TEMPYD,C . .. COMPENSATE PRESHIFT, LOAD C . . 00013860 . .

4106 . .. LR YOPLQF ... ........ LO RESULT YO €RYeY) . .. .. BOOLIATO - o oo oo J
4106 . LRH _ YD,TEMPYD.P . . HI RESULT TO (RY) . . .. . ... ... 00013880

8108 .o CHD  SY=JHC,DC=IFCH.MC=MRIL = . .. .. .. ... ...............! 00013890 .. ... ... ...l
B I b B R e T R RORLINO0. . ..o R

BN L B ieae et g0 A 8 e e b T R RV BOBXININ. oo e !
4112 on FIJI-TIPLY MALFRORD . .. ... ... ............ IRRLRXMHY 00013920 ... ...l
BRLT M oo s A R R R S 00013930 ... . ...............

4114 MR BB o PR XS s s T S S B P L e o

4116 MM AR CRANOMSF T RETIRIIR YO 8 i DOORIOSD ... . .ooiviininas i i

A8 s PRZ | SRAGC e e e e iaeaeaaan BOOBLINWO oo coonananaranne e

4120 ... LR . TEHP1,MDR,RPT=Y .  ~ HULTIPLICAND TO TEMPL ... 00013970 .

P T —— HUL _ SRA,TENP1,C ... . .. PERFORM 16 HULTIPLY STEPS _ . 00013980

4126 . R . YoPL,@ ... .......| LO RESULT TO (R1¢1) | L e

4126 ... BCY  LMULCRT . .. .. ... CHECK SIGH OF MULTIPLIER . 00014000
4120 w _ MULTIPLIER I3 POSITIVEY (RY) 18 SRA _ . . . . . . ..o 00004010

A129 LR YD,SRA,ST=CLR,DC=IFCH.HCSMRIY . . ... ... ..... 00014020 . ... ... L..........

4131 ®  MULTIPLIER IS NEGATIVE! (R1) 1= SRA-TEMPL . .. ... ... .... 00014030 .

4132 ® HOTE: A OPERAND® = Y FIELD = YD ® 10 = SRA . .. ... ... ........... 00014040 .. ... ...

4133 MULCRT __ 8CT __ YD, TEMPL,AICSAMBML,CIN=Y, . .. .. ... .. .. ... .....1 00014050 .
........ ST=CLR,DC=IFCH,MC=MRI1 . . . . . .......................00014060 . ... ... ........

BLIE B e S e R S R RS T L 00014070 L

I e T T S R 00016080 . ... .................

B 3T M e e L L e s S

T A N oool4l00 . ... ... ... ..........
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,,,,, USER INSTRUCTION (HACROD REPERTOIRE . . . . it e e eiiemieiwnaueno ... PAGE &4 ...
LOC OBJECT CODE  ADDR] ADDRZ = STHT . SOURCE STATERENT - o oo oo o e i v B i S R ITHAY 79
.................. 4130 s MULTIPLY HALFWORD UMSIGNED . ... ... ...  (RRRXHMN ..  _ _e001e1le __  _ _ 0 .

e e s o LI e i | e e e e G T S R 00014320 .. ... ... L.,
0001F9 G3B28O130 .. ....... 4141 MHUR LR HORWYS i iaiaiiia o iaeaaeereerairaana 00014130 ... ...
0001FA 838000170 . . .. ......... 4143 MHU LR QY0P . .. ...... LOAD MULTIPLIER . . .. .. .... LA T E L )
0001FB ®4C900F20 . . ... ... ... 4145 . PRZ  TEMP2,C . ... CLEAR TEHP2, PRESHIFY = | QOORALSE . . .. . ..ooiinneunasismna e
0001FC C3BB4OOSO . . ... .. 4147 ... LR TEMPI,MOR,RPTSY LOAD MULTIPLICAND; REPEAT: . oo014160 T Tt
0001FD F5C900F00 . . . . ... .. "' a149 T wMUL | TEWPZLTEHPL.C PERFORH MULTIPLY . ... gool4l70 Tttt B
00C1FE &13080160 ... . .... 6415F ... iR YDP1.Q LOAD PRODUCT . . . . . .. ...... 00014180 ... ... ... ...
D001FF C1B9B1ISGO0 | . 4153 ... ... YD, TEMPZ,8TSCLR,DCEIFCH,MC=MRIY . . ... ... .... L L .

et B T R T I R L L1 T O G E oS S QO0IRZO0 .. v s
.................................. RISE & o oo e e J L L 3 L L
i ey o e s et 4157 me  QUTPUT COMMAMD . . . ... . ...............! (RR,RXOP) ... .. 00014220 ... ... ... ...,

; . S M e S e B, SRR B SR 00014230 . ... .............. .
000200 53BAB02M0 ... ....... 4159 OCR _ OUT  YD,ADRS,SYNC '~ ' ' OUTPUT DEVICE ADDRESS ... 00014240 . T
000201 538980410 ... ... ... FTTS lemmmm— TOUT T YS,CHDL,SYNE . OUTPUT COMHAMD . . ... .. 00014250 .. Tttt o
000202 C23032400 ... ... ... ..... 4163 7 cto | STEJMC,DCSIFCH,MCEMRIY . . ... 00014260 . .. ............... L.
000203 53BAB0210 .. ... ....... 4165 oC . | CUT  YD,ADRS,SYNC . . OUTPUT DEVICE ADDRESS .. ... ... 00014270 . _
000204 5382B0410 . . ... ... .. .. 84167 ... OUT | MOR,CHD,SYNC,HOD=EXTB __OUTPUT COMMAND . .. ....... 00014280 . L ¥
000205 9237000CC .. ... .. ... . 8169 IR _ LOC,LOCX,SP=PINS . e e e S RS EY e BOOAREIN - R
000206 C23032400 . . .. . ...... 4170 ... CHD _ SF=JHC,DC=IFCH.MC=HRIL . .. .. ... .. . ... ......... QOORRION: . o o s sosmencsdscsmms

..... e, | 4 ) PPN - 1) L3 3.1 S
e T e AT R R R BN R 00014320 .. ... J
D R R ¢ e " 4175 we READ DATA e R oo iaaas BAOLAIZ0 ... s s e
G R 4176 U O e S -~ -~ QOONATAD, oo Gor e
000207 53BAB0218 . .. " 4177 ROR _ | ! "OUT | YD,ADRS,SYHC .. OUTPUT DEVICE ADDRESS ... ... 00014350
000208 43B%80810 . ... .. ..... 417y ... INP __ Y¥3,DR,SYNC CIRPUT- ORI oo ivnsvamsnvios 00014360 ...
000209 cC23032400 ..., 41681 CHD _ ST=JnC,DC=IFCH, [T A ————————————— BOOLAITO ... e i
T W RS AR SR 4183 @ T I A == e e e ot BODARIOD. . o anrea e s e
IR - e S BBG B e a e L Ll G E L L G e e o e
e BIBS M. o oo i oesen e AT A TR A 00014400 ... ...
o e 4106 we  DIVIDE HALFMORD . . . . ... ... ....... ....! (RRLRNHMD . 00014410 ...
o | SR 4187 » e — T R A R QOONRAZD:....ccn v s -
00020A 838280130 . ... .. 4188 DHR . LR MORMYS L e iiiaiiiasianaaen BOORONIY o i s —_—
00020B 83BB01OSO . .. .. .. 4190 DH . LR TEMPLMDR,F . ... LOAD DIVISOR (DRY . .. .. .. 00014440 v
ooozoC 158012210 .. .. ..., R0 BETe LORMEG s BRANCH IF DR IS NEe . . .. 00014450 ... ...
000200 836000170 . ... 419 T ) Ls I L LOAD DIVIDEND (DD) . . ... .. 00014460 . Tl _
00020E 838901150 = ... a1 . . LR TEHPZ,YO.F . .. ... e e s s e A, A BODARATO . oo o s
00020F 258012270 . ... ... a198 . BCF  L,EMTRY . . ... ... . .| BRAMCH IF DD NOT MEG - . .. ... BODIRABE oo o
opo2lo 978000770 . . ..., MR ooy INTC Qi YOPLGE COHPLIMENT DD .. . . ... ...... 00014490 . ... .. ... ...
ooo0211 B78900150 . ... ... . 4202 LRTCH TEMP2,YD . . , T ————— 00014500 . . ... ..., ..
____________________ 4204 » DIVIDE WITH DR 8 DD BEING OPPOSITE SISN (QUOTIENT MWEGY .. .. . 00014510 . . .. ... .. ........ ...
000212 94B908700 "7 " 4205 ENTRZ . CR  TEHP2,TENPL,C . . CHECK FOR OVERFLOM . .. 00014520 .
000213 25B082310 .. ... 4207 . BCF  C,DIVOVF .. ... BRANCH ON OVERFLOW . 00014530 T ,
000214 ciescolco ..., G2oe | LR FLR,X8000,RPY=1 . .. e 00014540 ... ... ...,
000215 E4E920700 R T3 DIV TEMPZ,TEWP1,C . .. .. PERFORM DIVIDE 16 TIMES 00014550
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USER INSTRUCTION (MACRO) REPERYOIRE PAGE 45
OBJECT CODE _ ADDR1 ADDRZ stnw - SOURCE STATEMENT & ' " W1 TTTTUTnioiitiiiiiiiieieeee ATMAY e
e o 12 & 8RR  YEHP2,TEMP1,CIN=DIV, NO SHIFT ON (Nel)TH TVERATION moool4560 T U o
..................................... . AIC=DIV,C=C, . . . . C 3= TRUE CARRY TO SHIFY IN ®oo0o0l4sye 4
e e i e ®ogol4seo
EABONOBO0 . e e S Lo.oWo0=MO et e
ez6l40220 . ... P13 1 (- PLA _ TEMPYD,TEMPZ = . SHIFT LAST QUOTIENT BIT IN . ooel4s00 T TCTTt
.................... 217 B . ... .. .. ............. .. (DONT SHIFT REHAINDER=TEMPZ) ooor4sre
158082140 . 4218 BCT _C,NocoMP2 BRANCH IF QUOTIENT BIT EQU. 1, 00014620 . ~~~~~ "' ' ' '
eomgoo0l00 4220 AR TEMP2,TEWPY . COMPENSATE REMAINDER = ooox4é30 T
990001000 4222 NOCOHPZ LRTC Q,Q,F = 2'S COMP QUOTIENT ' 77 00014640 Tttt
158022310 | 4224  BCT __GOIVOVF OVERFLOW IF QT POSITIVE oool4ese Tttt
ai30s0160 . .. . 4226 COMMON . R YDOPL,@ T QUOTIENT TO (R1s1) 7 ooox4660 Tt
elswonlso . . AE2R. s LR TEMPYD,YD,F CHECK SIGHOF DD . . L) T Y L T ——
ESBOIRROD. ... o s 4230 _...... eCF  L.,oOPOS . BRANCH IF DD NOT NEG o DONREBO.. g oo 2 TR
.................... 4232 .. . . IRTC YD,TEWP2, . . . 2'S COHP REHAINDER IF DD NEG . moool4es0
DeesB3Isae . T oo anm s SV CANVDCEIFCHOMCS IR . o o o o i oo oooi4700 R
S e s ) 4234 DOPOS LR YD,TEWP2, . REMATMDER TO (RY) .| | "7 TTTC ®ooolé7:0 ¢
cipe83540 ... L. ST=CLR,DCSIFCH,MCSMRIY et PODISTRD . .o e T vt oo
... ... ....4236 @ NEGAVIVE DIVISOR (lTTTUUitiionereneiceeeeeee eeol47z0 . J
9A3800100 . ... 4237 DRNEG  IRTC TEWPY,TEMPY . . 2°'S COMPLIMENT DIVISOR . 0002740 T
83so00l70 ... 4239 ... .. iR . QvoPy LOAD DIVIDEROD . . . . ..., ogox47s0 | T R
s3geollse ... .. L 15,7 I ———— LR VEMP2LYOLF . ooox47é0 . R .
258012120 ... T 4243 BCF  L.ENTRZ .. . BRANCH IF DIVIDEND MOV NEG 00014770 T e I J
978000770 .. ... 4245 WRYC Q,voPY,C oool4780
s7ego0iso . 4247 . LRTCH TEHP2,YD 2'S COMPLIMENT DIVIDEND eools4790 et
! e 4249 & DIVIDE WITH DR & DD HAVING LIKE SIGN (QUOTIENT POSS . goor4soe Ut
94py08700 T 4250 ENTRL _ CR _ VEWPZ,TEWP1,C . CHECK FOR OVERFLOW ' ooor4sre Tt .
258082310 4252 .. BCF  C.0IVOVF BRANCH IF OVERFLOW | oools4szo
cisscorce . 4256 LR FLR.XB00O,RPY= ettt ooor4830
E4E920700 T 4256 . DIV _ VEHP2,TEMPL.C _ . | PERFORM DIVIDE 16 TIMES ooe4s40 oottt
______________________ 4258 .. ... 8RR TENPZ,TEHP1,CINSDIV, _ NO SHIFT ON (N+1)TH ITERATION woool4dso T
................................ AIC=DIV,C=C, . . . . .. . C 3= TRUE CARRY TO SHIFY IN . Woool4gsée
...................................... ADC=Fy L .. w00014870 $1 can B e R
E4BR30300 i SO ——— oooxdsao L
826140220 4260 | PLA __ TEHMPYD,TEMPE SHIFY LAST QUOTIENT BIT IN . ooorw4890 U
.................. 4262 W . . . . ............... . \DONT SHIFT REMAINDER=TEMP2) _ 00014900 B
1580822F0 4203 - BCY _C.NOCOMPL - BRAMCH IF QUOTIENT BIT EQU. 1 _ 00014910~  ~ ~~ "~ ' ''rirrrrwit--
soBsool00 4265 . AR YEWP2,TEWPL COMPENSATE REMAINDER =~ poolss20 T
eisioroze .. 4267 NOCOMP1 LR . TEWPYO.Q,F . . . et 00014930 . .
2sBol21c0 4269 BCF  L,COtMON BRANCH YO EXIT IF QT NOT NE6 00014940 T
_ o 4271 W OVERFLOW COMDITION - CHECK PSHO3 FOR DIVIDE FAULT EMABLE e oo0l49s80 T
e3BEcooB0 4272 DIVOVF LR FLR,P3H,HOD=EXTO PSHIO3) ENABLES INTERRUPT oool490 T
63B480404 4274 . LI D HARX'48%,SPzeRO 0000 T 00014970 L.
158010380 4276 CBCY L LeBENSUP | ol 3 L A S,
258000460 4278 B P XY BOOTAI . i it i e e
.................. 42080 ® e e iaiiiaiiabeidaaaiesa.e........,, 00015000
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USER IHSTRUCTION (MACRO) REPERTOIRE .. .. . PAGE a6
LOC OBJECT CODE .~ ADDR1 ADDRZ ~STHT ~ SOURCE STATEMENT =~~~ ~ W ' "W ' = "o iwiiiiioiiiireieoee 5 R
e PR 4281 W T eoo1sore Tttt
............................ 4202 W ACKNOWLEDGE INTERRUPT . . "' '"'" """ WmRY 1117 eporseze It o
................... 4203 u eee....... 00018030 (T CTCTCTTTTTUUUUUTUUC
000235 43pAgOMIO 0 . 4284 AIR @ | IHFH'I’IIICK.S‘I’IC __________ INPUT DE\'IC! moutss ____________ @ooiso040
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55600218 .. .. a632 T 810 OUT,X0002,ADRS,SYNC,ATC=BM1 _ ADDRESS PANEL (DEVAD=1) [ 00017100 . . ... ... .. ............c.....
438280810 ... ... ...... [ 1 3 o O INP HDR,DR.SYNC | ... . .. ......iiieceiene e QOOYTLIIO " - oo gnss
43B2a0810 ... ..., ... . %636 _ INP  _ HOR,DR,SYNC,HOD=INSB . = . ... ... ...ieiinann. 00017120 . . . . . . ... ...ciiiiiininaan
.................. 4638 | AIF  (°&XPHPRPL® NE SREGPLY Y NREBPL i ienannn. . BO00TINO e
i iii..... 8639 .NREGPL RNOP oo i s ds s R e st 8 AT BOOITLTO oo
A AR 4660 ... AIF _ ("2XPHPRPL' NE CDEVEUD.MOEVE L iiiiiaeens Q00X TIBY oo i G e
cypaeccse .. ....... ABRL .. LR SRB,MOR,MCSMHP,ST=JAM CC 3=0 . .. .. ... ............ QOOLTZANG | L iEiEELIEASYE
GEIBIOFFO ... . ........! 4643 ... ... NI SRO, X'ff'.!’.DEST-IrIﬂB.I'WSSHIP ......................... 00017200 . .. ... . ...
258003530 .. ........... 4645 L (- ¥ + A BOOXRTZID ... oo ammn sransepamssa i e
.............. 4647 .NDEVO _ ANOP e ael.aBOOYT220 e
................... 4648 . AIF | ('8!HWPL'N£ '""-73"'“733A............‘.......‘.....“’“7330.........A.,.....“.....,._.,
.................. 4649 NT33  ANOP .. ...... R e A et e e SODLIRIO e v b AT
............... 4650 .. AIF _ (*3XPHPRPL' NE SRIBI*).NPHRMMY ... ... ............ 00017280 _ . . . .. ... ..........
. TT46S1 JHPHRMML AHOP . . . .. ... ... ...ciciniiaimasatseaeriant st QOOLTIZO . oo e
. 4652 ALIGH X RO ... i iiemiceieasssesssesesere s O0OXTAID - oL eovETne R
01648 AGSIeATIE0 EQU _ M=START . i il iiaeaeesdesreiiseseiae s e e s T s
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0002C9 638590040
0002CA B3B280150
0002CB D2370A0CC

ooozcc c23e33400 . T

0002CD 638690050
D002CE 838286150
0002CF D2370A0CC

000200

638690060
838260150
D2370A0CC

000201
0002D2
000203

000204 C23033400

638690070
838280150
D2370A0CC

000205
000206
ooo0207

000208 C23033400 . | .

" HICROCODE, HMP-1116 PLP

DIRECT LOAD/STORE FOR EXTENDED

) )
PRHORE oo oo s b sann st s s st e PAGE B2 . .. ... ..
. STHT | SOURCE SYATEMENT . ' T oottt 78T T ERRR—————————————————
T il s el ooor7sse 1 Tl
4657 wuu DIRECT LOAD/STORE FOR EXTEMDED MEMORY . . .. . om0 00017360 .. . oo
4658 wMm  JRK -= 22 FEB T7 eoox?s7o . . ... . .
WEBY: W mr e S R e R R S R e R R R ODOXZIBD.. oy S e e
QBERII oo e e Y S A S eoox73eoe
4661 8 SYHO -- STORE DIRECT WALFHORD INTO BAMK © (RXapd 777" 00017400
4662 # STH1 -- STORE DIRECT HALFHWORD INTO BANK 1  (RXAD) .. 77" .ooorzere Tt
4663 ® STHZ -- STORE DIRECT HALFWORD INTO BANK 2 (RXAD) ... 77" 00017420 Ittt
4564 ® STH3 -- STORE DIRECT HALFWORD INTO BANK 3 (RXAD) ... .. 777 (1.1 re X T e
4665 ¥ oo e e B e S e T BT 8 R B RIS SRR 00017440 ...
4666 STHO LI | EXT,4+0,M0DSHAP QHARA,B 1= 0,0 ... .. ... Q0017450 . . L.
A668 LR MR YD e BOORTACR) . . . oo s s
4670 ... IR L0C,LOCX,HC=t8d,SP=PINS Tttt QOORTATO ..o e e
b2 W o o R e L e T 00017480 ... ... ...
4673 8 IR _ LOC,LOCX,SP=PINS | Pl e 00017490 ... L
4674 w wOP L P BODITEON.. oo s s s
AATS CHD  ST=CLR,DC=IFCH,MCEMRIY e 3 L
QBT O o g s T T S S S e eoex7sae ... ...,
4678 STHY LY | EXT,4e1,H0D=StAP QUK fe g 0T ooo17530 Tt
4600 | LR WORGYD e 00017540 .. ... ..., ’
4682 IR LOC,LOCH,MC=@d,SP=PINS . ... eoor7sso ... o
4604 ® OO0 PEEIM s . DOOBLISEW. . .. oo o pemmans. sun
AGeS % IR . LOC,LOCX,3P=PINS T e Qo0r7570 ... L.
4606 & NOP . P2 e L
4687 | CHD ST=CLR,DC=IFCH.MCSMRIY . " €0017590 ... ... ...
OB B e e BOORTEON . ..o s s s s
4690 sTHE LY EXT.4e2,H00=SMAP | QMARA,B 3 1,0 . . T eo017610 . Tttt
4692 . LR L | R T e e e P g oegolzé2e .. ... ... ...
ad9y IR . LOC,LOCX,HCEMd, SP=PINS . T Tt 00017630 . ... L.
469% v CHb  me=rd PO D00ATBA0 . . . v vnnvinsss
4697 » IR LOC,LOCX,SPaPINS . . PR o R A BOOXTRBN ..o ianmn
4698 w NOP e R R ooo17660 L.
4699 CCMD | ST=CLR,DC=IFCHMCEMRIY Tt 00017870 . . . . . ... .. ... ..........
AT B e ooor7es0 . ... ... ...,
4702 STH3 | LT EXT,4¢3,MOD=SHAP QARA,D 3x ¥,0 T T L
4706 LR BORGYD . oo o R e oeoo17700 ...
4706 . IR LOC,LOCX,MC=M{,SPaPINS ~~ ~~ Tttt eoolrr7ie L.
4708 W cHD . mCEHM PO eeoxrz7z2o ... ... ... .. ... ...,
4709 ® “IR | 10C,L0CX,SP=PINS Pl L L1 07 2 | S S
4710 & . koP 2y T e S D S D S DOOLTTAD o oo v mm s
4711 CHO  ST=CLR,DC=IFCH,MC=MRIY . . . 00017750 L
4713 g . . . o e 00017760 L.
4716 ® LHO -- LOAD DIRECT HALFHORD FROM BANX @ (RXAD) . . .~ = 77" eoor7770 LTIttt
4715 ® LMl -- LOAD DIRECT HALFHORD FROM BAMK 1 (RXAD) = Tooorzzee Tt
4716 ® LH2 -- LOAD DIRECT HALFWORD FROM BANK 2 (RXAD) " """"""""""" " ggoyyzee . ~~ ' ' "'ttt
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000209 638690040

0002DA D237060CC |

000208 83BAB1050
00020C C23032400

000200 63B690050

0002DE D237060CC

8002DF 8IBAB1050
0002E0 C23032400

0002E1 638690060
0002E2 D237060CC

O002E3 838AB1050

0002E4 C23032400

0002E5 638690070
0002E6 D2370460CC

0002E7 83BAB1050
0002E8 C23032400

Y )

. DIRECTY 10AD/STORE FOR EXVENDED WEWMORY L R BT

| 10C | 0BJECT CODE  ADDR1 ADDRZ | STMY | SOURCE SYATEMENY || ' ' =’ 'w' - ---tiitiiiireiiiieeieeneee I?HA'I'?’........‘::..'::. .....

N 4717 ® LH3 -- LOAD DIRECT HALFHORD FROM BAMK 3 (RXADY .~~~ ' "' """ QOMATERD ..oy mamns o
.................. sniew R R | | | S s e
................... 4719 LHO LT  EXT,400,HO0=SHAP .~ QHARA,B 10,0 . . .............00017820 0 T T TCCCtUUTUUUtUUUe

I 4721 IR . LOC,LOCX,MC=MRO,SP=PINS .~ TTiTtttttttte eoor7830 ... o Tttt
NS 1L 1 — D mMe=sRO PO i egox7s4e . oo T
R s 4726 W IR . LOC,LOCX,SP=PINS . .. Pl QOBLTOEY . ..ocooiivoin s i,
................. 4725 IR YO,MOR,F s e TOOLIRAR . © T ITSERRSRERSA e
................. 727 . ... . CD . sn-mc.nc-xrm.mnﬂn...........,.........‘.,....-...‘..onomn,_.....................A...,.

............. Ll 2 e iiiiiiie......... 00007880 0 Tt
................... 4730 LNl LI m-«ol.rm‘mrA..,._ma.aa--.:...........‘......cnnlmo.............,........,...A.'
e 732 IR | LOC,LOCX,MC=MRO,SP=PINS  ~ ' ottt eo017%00 ... .. .. .. ..o
................. 4736 ® _ CMD  HC=MRO i e T P A e e s, SON R T R SRR R A  h
..................... 4735 8 IR LOC,LOCX,SP=PINS Pl 1 T Tl TTTTTTITTITTTTTTgoa7e2e LTIt

.................. 4736 . LR YOMMOR,F T ipz T 0017930
.................. 4738 . CMD_ ST=JHC,OCEIFCHJMCMRIL | | [ 0 . 1 0 11 TiITTITTTTTTooenpeee LTI
.................. 474008 o . ... SRR
................... 4741 LH2 LI EXT,4¢2,MOD=SHAP . QMARA,B t= 1,0 . . ' 777" "ogoazese |l Tt
.................. 4743 . ... IR LOC,LOCX,HC=MRO,SP=PINS . . . . . ' ' [ 7 ' @00d7970 .. |l lTTTTiTieteeteiee
S R e RS W D HC=MRO ] PO L T | e
.. 4746 W IR | LOC,LOCX,3P=PINS 5 VR 0007990 .. . Tt

................. 6747 .. IR YD,MDR,F B AT A e GDLRRR. T SRR s
.................. 4749 . CHD | ST=JMC,DCSIFCHMMCsMRIY | . 0 1l 1111TTTTTTTTTUTUCC ggonsene LTI
.................. 4750 W o A AT TS AT e ess D ODRORR e e s
.................. 4752 LH3 LI EXT,4¢3,HOD=SWAP  ~ " QMARA,B t= 1,1 ... .0 11011777 ooorse3e [Tl
.................. 4756 . IR _ LOC,LOCX,HC:MRO,SP=PINS .~ 11 1111771777777 goorsoap [IlTTIIIITiTorieteei
..................... 4756 ® _  CMD . HC=HRO o PO ... ............. 00018050 _ ~TCCtUtUUtUUUUTUTUTUUUUUUS

............... 4757 & . IR LOC,LOCX,SP=PINS | " PY . llT TTITTITTITTTTTTUUTCC ggonmes LTI
R i e ISR LR YOHOR,F P2 eoo18070 ... o o

... 8760 CHD __ ST=JHC,DC=IFCH.MCEMRYY . . ' ' " " 7 ottt oo0l8080 . . .. . Tt
......................
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,,,,, CIST PROCEASTHG THSTRUCHRONS: . e et B PR ST S s T I Lo v T
"L0oC _ OBJECT CODE " ADDR1 ADORZ = STMT CBOURCE STATERENT oo i oo aih i oo s 1 o0 6 A o A b 20115 T i O —
e B e R B s vl sl gL LTV T
................................. 4766 auN LIST PROCESSING INSTRUCTIONS .. ... ... . .. ................ooo;wemxe . . ... ... . ...
R A R AT6S Ml DAY ow SEPT B9y TH . oot s e e s 8 S Sk A 00018120 . .................
D R 4766 T 00018130 . . ... ... R
A 4767 ®w *ATBL® -- THIS SEGHENT OF MICROCODE IS USED FOR: . ... . ............| UL A,
....................... 4768 ®  ATL INSTRUCTION (RXOP) . . . . . ... .. ... ... .. ... .6oorweise . . . . .
...................... 4769 w  ABL INSTRUCTION (RXOP} ... 00018160 ... ...
____________________ 4770 ®  AUTOMATIC /0 SERVICE (ADDING ELEMENTS YO CHAN VERMINATION QUEUE) . 00018170 . . . .. .. .. . . . .
................................. ATTL W .. ......o0008080
.......................... 4772 ¥ HAR = ACLIST) A v ey DOVIBYIN oo s o e
............................. 4773 ® FETCH OF FIRSY HALFHORD BEGUN (BINMAX | &N . . .. ... . ... 00018200 . .. .. . ... ... ...
........................... 4776 8 IR(T) B 0 ADD YO TOP ..., 00008200 L
............................ P 1 T R NI SO | 5| N NN,
.............................. ATz M NG T | T S
......................... 6777 ® _IF ATL OR ABL INSTRUCYIONY .~ . . . .. ... ... ... 00018240 .. ...
................................. 4776 8 IR(6) = O i ......00018250 .
........................ 4779 m  LOCX = A-MONEXT YNSTRUCTIOND . . . .. .. ... . . ............00018260 _ . . .. . . ... .. ... ...
................................. ATED & SEADTORATIE 300 SERVITEY . oo o none oo unasscrens DVOMBEI0 o s i e S s
........................ 4781 8 IR(6) = 1 e i DOONBRRE oo v s o
....................... 4762 M LOC = ACNEXT INSTM) . ... . .....00018290 ...
_____________________________ 4783 n _PSH = 0} PSHTEHP = REAL PSH (THIS conE Is uurma Iﬂ‘l’l{ MDIH.IRY CO00EB300
____________________ 4784 & ) ‘WRITES® FOR USER PROTECTION] AUTO IO IS PRIVILEGED, HOHEVERD . 00018310 . i
........... 4785 ®  Q = A(CCH)-AIOCCH D PP | T S ———————
______ 4786 ® SRS = B:STATUS | GDEVMO T ..., 00008330 . . .. ... .. ... .
............. QTBT M UT = ) .. ......00008340
................... 4788 e .. .....00018350 .
................. ATA9 & TSCRATCH REGESTERST . ..o oo e o DOONEION s e e i
.......... ATOD N R AR T i S s v RODRERI e L s
L L ATOL W BN E OGN N BN T ik e e eoo18390 ..l
CO02E® amunnso . . .. 6793 ATBL LR A,MOR,HOD=3WAP A 1= G'H V sspmax QDOTBAOD - o
0002EA 946BADBASO . _‘”‘_&?95 _________ CR _AMDR,C . . . ......... (8:H | anaax) - to:wux | Q3IH) _ 000184Y0 L, .
D002EDB 15B0B2FO00 o Tl 7 I BCY  C,ADDTYO . . . ... ...... BIF SPACE AVAILABLE . .. 00018420
L N ... 00018430 ...

o . 4800 » us'r WERFL(H - 1’E$T HlE'IHEI xmm OR AUTD TI/70 . . . . . i 00018440 e
0002EC &3BEDOOTG = = . . 4801 | . . LR FLR,IR,MOD=EXTY . . TESY IR(GD . . 00018450 ..
0002ED 158023830 T ~_ 4B03 . BCT  6,LISTOV = . . ... ... BIF AUTO I/0 YO DO IHTERRUPY . 00018460 . . ... .. ...... L.
0002€E 63BEB004O ke, NBOSY e cpn R g PO Conevcsmseas ELSE USER: SET V. .. .. 00018470 . .. ... ..
0002EF 258003030 _ . . 4807 B COMEX . ... ... MOEXAT oo DT TET T T T ————— .

4809 8 e et QOBIBAOD. . . ooonicue oo —
- . o 4810 w SPACE IS AVAILABLE = . . C.......00018500 ...
0002F0 93b2BO00Se @ . ... 4811 ADDTO IR . HOR ,HDR R t‘l‘.lﬂ 1= a: M‘le | anm __________ 00018510 . i
0002F1 C&3FOADBO . . ... 4013 DR r.xoouz.rlcsm _____ PO UPDATE (HMAX,HY . . .. .. BODIBSZD: . o e
HICROCODE, HHP-1116 PLP 1641803 REV. A | CCAS 1641603,1641604,1641653 "657,0‘016.J5!" ; p I __________________
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oo02ZFZ
0002F3

0002F4

0002FS

BoOO2F6
0002F7
0002FB
S002F9
B00ZFA
eoe2FD
0002FC

ooo30l
oo0302
000303
000304

000305
000306
000307
000308
000309
00030A

ooo30n
0od30C

-y

) ) )
LIST PROCESSING THSYRUCTIOND .., .. o stisoimssisomiaisesss s st o i8558 0 o e oottt ] PAGE: B ...onvwoimesiiiin. . ..
OBJECT COOE . ADORL ADDRZ |STHT ' SOURCE STATEMENT || | W1 ' "1 ' 'W''W /' ot MY 79 T
.................. o T Tis] .0“5530
szp4sgoae T AR . MAAKORE P1 HAR rx A(CURTOP,MEXT BOTTOM) | 00018540 |~~~ " """'""" "ot oo
sE3F1070 T 4818 T MR .. T,IR,F,HOD=SHAP P2 T i= 0 IF TOP; 1 IF BOTTON 00018550 || T TTITTitrrrooee
.. OB W 6 i= 0 IF TOP} 1 IF BOTTOM eoedseo . .
cesresoso . T 821 or MR, T.csmo PO READ (CURTOP,NEXT BOTTOM) 00018570 LT Tttt
................ G023 @ OR _ MAR.T _ . . . . _ Pl HAR 1= EVEN IF TOP; 0DD, BOTTOH 00“3559,...........‘..,.....,.....,.
ISBO2IONO . oo ROZW: o BCY 6.BOTTOM PRBIE BOYYOM . ....ocoonions sats i goolssso .
.................... 4826 Sieiiiiaiaiii.i........... 00018600
TR D 4027 » ADD TG TOP OF LIST; MAR = EVEN  A(CLR TOP) =~~~ /" 1Tttt DADIOBEE ... oo oy,
e3srFoooso . ... . 4828 R TaOR .....T 1= B1CMTOP | swNxTBOT .. eeorss20 T
eBzBlOSO e ag30 .. DR .. MOR,MDR,F,MOOEXTE = MOR t= 16: CWRTOP-1 00038630 | [T
25B012FA0 483z ... BCF  Lowe2w@ BIF HEH CRTOP >= @ oooissso
a8s5BAso040 . 4836 O MO ELSE MOR = 8:M demax-1  eooresse Tttt
a3grzo0s0 4636 .. LR T,HOR,HOD=INSB T 1= B:NEW CURTOP 1 a:mnor o DOBABSON | .o ol TR
81BFBO040 4838 . WR___mWOR,YT MDR1=8:NEM CURTOP | 8: NX'I’BOT ...oo0x8670 T
BIBFIOOS0. . .o 4840 . LR T.HOR,HOD=EXTB . T i= 8:0 | O:NEW CLRTOP goolaseo . o T
.................. 482 @ 0091“90
......................... 4843 ® UPDATE (CURTOP.NXTBOT)} GET A(SLOT) 90015705
_________________________ 046 w MAR = ALCURTOP,NXTBOT), HDR = NEW (CURTOP,KXTBOT), T = SLOT INDEX | 00018710 . | ' "7 "' "' =ir=-eee
T 4845 ADDITXXX 8CT _ V,T,CIN=1,AICSAPB, UPDATE; T 13 20INDEXel #00018720 |1l
DOBFOAXE® : HCIM. . oo R A SR e eeors730 L
928FB0080 . Tyl SRR | MAR,T,CIN=1,AIC=DPS | WAR 1% AR o ¢ o owniDEX 00018740 | [T TTIT
aiseoooyo .. 4849 | LR FLR,IR,HOD=EXTY YEST IRC6) . . Y ecoxs7se .. . ... ... T
158023880 .. . 4851  BCT _G,ATOADD BIF AUTO I/0 TODO ADD = = eooxg7é0 . .o
........................ 4853 » . e treisiaiii..iiiiiiliii.................. 00008770
.................. 4854 ® DO USER ADD, END INSTRUCTION Teresaiieiiaiiiaiiiii.i.e... ..,..... 00008780
. cererseeiciiee....N055 WALIST EQU W TOTTTTUTNTTTTtineeeniessees BO0ABTI. .. o vt s
eipzs801s0 A856 IR __MOR,YD Tt MORD TO ADD ooolseoo = R S Y
EZI00BGO0: . .. o] 4858 CHD . MC=MM,ST=CLR  WRITE, FlIR =g "~~~ pooresro T
9z37000CC | ceei...... 4060 COMEX IR . LOC,LOCX,SP=PINS ' (1 T Torrtroceceeessd 00018820 Tt
Ceanioho . o ooedmmed as62 CHD || DCSIFCH,MC=HRI1,ST=JMC  JAM CC & eXIT 1 7777 00018830 1Tttt
....... 4864 n L L AN
S... .. .......4865 w ADD YO BOTYOM OF LIST; MAR = 00D = ACNEXT BOYYOM) (Tt ooo1sss0. . C T
B3BF30050 ' ''"4846 BOYTOM _ LR __ V,MOR,MODSEX'H T 1= INDEX OF NEXT BOTTOM 00018860 | TIITTITTte
84BAOOYEO 4868 #RR A, T,AIC= N‘h\l‘ll.l’.’!ll-ﬂ ..... A i= 8:H | 82 MHMAX-1-T | O00NBBT0 . i i S
G6E3AOIFFO = 4870 HI  AJX'FF*»F - TEST (HHAX-1-T)- ooolsss0
2502300 .. 4872 "' BeFG.motOM T BIF ZERO (IE T 2 NHAX-1) TO WRAP 00018890 _ . ' '/ Tttt _
$3B280050 = 4874 VIR MORMMOR HOR IIQMTOPIBMBO‘NXH‘ goorss00 .
25pD002FO0 . 4876 B ADoK JOIH HAIH ROUTINE = == = goorsr0 .
: . e e ... 4878 m R S L I e s e A e ORQAAN20: . o,
630240000 . .. 4879 BOTTOM1 LI ' HMDR,0,M0D=INS8 . DR 1= s:cRToP | 8%0 | BOOYARND ..o TSR s
258002F00 4881 . B CADDITXXX JOIN MAIN ROUTINE = === eoo1e940
. MICROCODE, HMP-1116 PLP . 1641803 REV. A CCAS 1641603,1641604,1641653  "657,0416,038% FOR TR Al NI NG
................ WUGHES PROPRIETARY | [ [ '[11 ''' Tt USE‘ ONLY
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000300
B0030E

00030F
000319

0003112

geo3ll2
000313
000314
000315
000316

000317
ooon3le

oo03le
00031A
ooo3ls
0o031C

00031D

)

LIST PROCESSING INSTRUCTIONS | . it ittt et e e i PAGE 56
_LOC O0BJECT CODE | . ADDRI ADDRZ  STHT |~ SOURCE STATEMENT ~ ~~ ~ W/~ "' "' = i- ww -ww e 7MY 79 T
P AB84 W 'RTBL' -~ THIS SEGHENT OF MICROCOOE IS USED FoRs .~~~ =~~~ 777" L
.................................. Paos R MIL DUTRUCTION (BKOBY . ...c.o.occn s manommess sy SUOIONIR * 0 PRk antnamnmensnians
......................... 4886 ®  RBL INSTRUCTIOH lﬂml’l_.‘..............‘_..‘,......................00013960,....,....,........,._._,. :
.................. 4087 » S eiLiiiiieliiiiiiiiiieii.i.........,., 00018990 T
..................... 4888 ®  MAR = A(LIST) e g el ieaaea.. .., DO0RRO00 T
......................... 4889 W FETCH OF fmsrmtfuonoumnu:uux!Btlll..........“......‘.‘..00019010_A..,..........‘....‘.....,..
........................ 4890 #  IR(7) = 0 REMOVE FROM YOP T 4510020 e
. 5.2 T T =1 REMOVE FROW BOYYOM . ottt goorsozo T
.......................... 4692 ¥ LOCX = A-1(HEXT INITBUCTIONY & . 00 Lo i memmomemommnmery g msncs, ORENORRD o s g o
......................... NBVY W e T e A s e DO IORN e, L TP AT S
................... 4894 n ,scum:nnzsrma-'v.,...,...,....‘.....,,..................,._..A..A,onmoso.........,‘.............,,.__
....................... 4895 » ,lTnﬂlﬂ-lﬂﬂ-q....,.,,...,...........A.‘.,....‘.........‘.,.....,.0001“70..........A,......,,.....
s . BEETEER AT 4897 B MOR ® BIMMAX | 1N T sooxgo9y | T
Be3l2@89040 4698 RTBL NR __ HOR,XOOFF,F,DEST=TiHIB | CTESTN egororeo T
i5e023130 ... .. .. ... . 490 BCY G,ATBLY . BIF NONZERO TO DO XT . . ~ '~ i
.................. 4902 WVFLAB  EQU & = ELSE lll!ERFlOHA.........A......0“19120,......‘,..................,_
63BEBO0O04G 4903 LY FLRe® L R eool?1’e . T y
258003030 4%08 B X ovolsr4o
.................. 4907 w g T eTTetreterieaciiiiaiiiiii.ii.ao..,.,.... 00009050 0 T
e 4908 ® ELEHENT IS AVATLABLE B R T T o smatssm sae e £t e A BROYED .. o e
epp2eooso 4909 RTBLL DR HOR,bOR R 1= sllllAXIlIIH- ............ eeorsarze
................ 4911 OCT | XOOFF, HOR,MC=1M, PO UPDATE lmlx-m.,...A.........,."'Wﬂ“l“...,”.............,.......,,
CeEo204050 = . .......AIC=DHB,AOC=LDRQ Q=810 | BIHEN W ecorroe T
ezp4s0080 4913 AR HAR,Xo002 P MAR 1= A(CURYOP,NXTBOT) b 5 F T A S ——
esBazogse U 4915 DR AJHOR ,HOD=EXTB P2 A 1= 8:0 | gsAx-1 . T BORLIZAD .o o e
ce3FO6080 T a0y DR . ¥,X0002,HC=HRG PO READ (CURTOP,MXTBOTI} T 18 1 . goore2z0 Tttt
8E3Fll070 4919 T HR _ T,IR,F,H00=SHAP PL T t= 0 IF YOP; } IF BOTYVON oooxe230 . Tt -
492k w 6 1= 0 IF TOP; 1 IF BOTTOM _...0ool%240 i
BEBFBOOBD 4922 LLOR . HARTY T HMAR i= EVEW IF YOP; 00D, BOTYOM 00019250 = '~ 1T TTittttttoot
1sso2325¢ . = 4924 .BCY  _GuRBL . BIF BOvYOM ... eoors2ée0 T
BB N B e R B R e D oeois2z0 T
) B 4927 # REMOVE FROM TOP OF LIST) MAR = EVEW = A(CUR YOP) . '~ " " '™ ooolszee Tttt
83BF30850 49268 L®  T,MOR,HOD=EXTB Tizcwyop 0 Tt oool9290 Tt
94BFO8740 4930 ‘€R . Y.AC o COMPARE (CUR TOP)-(RHAX-13 00019300 ' /"= i N
2sBoa3z2’0 4932 BCF . C,RTLMRAP 0 T BIF NO BORROW (IE EQUAL) TO MRAP 00019310~~~ =~ ~=itrtititoo )
AzB2eo240 938 . ARC  MDR,XOOFF,C = HMOR := HDR ¢ X'O0OFF* ¢ 1 goolsszo
4936 @ ¥ BiCURTOPsL | 8:NXTBOT 00019330 =~ ~ Tttt
............... ARIT W .Cizp e e e u......00019340
.............. 4936w s s . s L L
.. 4939 ® UPDATE (CURTOP,HXTBOT)} REMOVE ELEMENT °*T° . I L Y
e . 4940 REMOVXXX 3CT . 7V,T,CIN=1,AIC=APB, PO UPDATE; T 1= 2NINDEXel .wooo1e370 Ut o )
DOBFOAlE® = = JMc= S R EE B o i e cmmmcac ooo19380 =
. HICROCODE, HHP-1116 PLP 1641003 REV. A CCAS 1641603,1641604,1641653 . ™657,0416,J88" FOR TRAENEI‘JO
HUGHES PROPRIETARY '~ """ ¢ 5 - UbEO LY



o
“

) | ) ' ;

LAST PROGESSING THATRUCTIONS. ;- -..oo - oo 0 s oo e nmes s 0 L ime = e S ouiizes o PAGE B7 ...
LOC OBJECT CODE __ADDRI ADDRZ STMT = SOURCE SVAVEMENT . ~ . ' ' " '~ "' 7 7 - ' LT WY I vninms o g
)0031E 92BFB0080 . ... avaz SRR MAR,T,CIN=1,AIC=DPB Pl MAR i= MAR ¢ £ ¢ 2#INDEX e0019390 . o T Tttt
J0031F 810001200 . .. .. .. .. 494 LR, Q,QCF . P2 G 1= 1 IF MORE ELEMENTS 00019400 T TTTUtUttU
e 4946w . = 0 OTHERWISE . . . . . .. .. 00019420 ...
R —— 4947 IR 10C,LOCX,SP=PINS, . PO READ ELEMENT T ' ' ot o S,
00328 D237060CC . ... .. sy MEERY. v ey PL  AHND UPDATE LOC . . .. . .. g0ol9430 L
J00321 63BASOOSO ... .. .. 4949 .. R __Yo,HOR = P2 GET ELEMENT Looore4qe
00322 €23032400 . T 4951 CHD | MC=MRI1,DC=IFCH,ST=JHC JAM CC, AND EXIV (NOVE! CsL=0, . 00019450 . . _ ~ """ """ """
............................... A5 B i iiienaeaean... 651 IF HOREHPTY) L
........................... 4954 ® T TTo T TTTC T (EXIT *COMEX® V=1 ON UNDERFLON) | QQOIRAIN....o e s )
............................. 4955 & R A = RN S e S AT S R "L ;. |- S
................... 4956 ® REMOVE FROM TOP, WRAP AROUND ..~ '~~~ """ cee....o o boOYRG%0
00323 B8E3280040 U - SO 4957 RTLHRAP HR A MORWXOOFF .. . ......| HDR = a:0 | G*MBOT __________ Q0DA9S0Q . ... ccsennsarsar e
100324 258003100 ... ... ....° ok £ o P B REMOVXXX ... .. ....... JOIN MAIN ROUTINE . . . " B00RISA® ..oy
T RBL W v onin v S T R RS L R R TR T 00019520 ... ... ... ... . ... ...
. e 4962 % REMOVE FROM BOTYOM OF LIST MAR = 00D = ACNXT BOT) . .. . .~ """ 00019530 ... ...,
100325 BE3289040 T 4963 RBL MR . MDR,XOOFF,F,DEST=INHIB YESY WNXTBOY ' TC 00019540 Tttt
)o0326 258033240 L., 4965 . BCF GL.RBLWRAP . ... . ... BIF ZERO TO WRAP AROLND = . BOORISSD. .
J00327 gaepzaoose . ... . .... L A DR MORSIOR o o MDR := B:CURTOP | 8:MXTBOT-1 _ | 00019560 . . ... .. .. ................
jo0328 838F30056 ... ... .. AW R T,MOR,MOD=EXTB T i3 INDEX . . . ... . ........ Q0019570 . ... . ... ...... . .......
00329 258003100 .. ... . ... 497 ... 8 . REBOVOX ... JOIN MAIN ROUTINE . . . | 00019580 . ... ... ...
.................... 4973 B T S A R e e e s e LI
G 2 e v 4974  REMOVE FROM BOTTOM, WRAP ARGWD . . . . 7 7 T T L S
100324 GEBABOO4OD . .. 4975 RBLMRAP OR _ MOR,A . . .. HDR = GICURTOP | OINMAX-1 . ooor9s10 Tttt -
100328 B3IBF30050 S a9rT ... LR, T,MOR,MOD=EXTB __ _ . . ° T os= THOEX 00919620,____‘__“_‘_“””__”_____:
loo32Cc 258003100 @ .. 4979 ... 8 . REHOVX ... ... JOIH MAIN ROUTINE = . . .. .. i R -
IBL W o e R T R T M T B G S e R S R T QOOLYGAD *. . .o imuntinnvedeninils
HICROCOOE, HMP-1116 PLP _ 1641803 REV. A _ _ CCAS 1641603,1641606,1641653 _ %657,0416, 538 ;”j"__' jjj FOR TRA!NING

NUGHES PROPRIETARY | . 0 i RN S i Js GNHY



Loc

000320
600328
00032F
e00330
000331
000332

000333
000334
000335
000336
000337
Q00338
000339

000334

N

HEMORY BARK CONTROL IHSTRUCTIONS e e ] PAGE . BB
OBJECT CODE * ADDRI ADDRZ ~SVHT-  SOURCE STATEMENT ~~ ~ /1 ' /" '' " ' iw wwiriiiirirenieene 17 AY 79 LTI
B ROOL W e e me cmwrpcisne | gt e R onomu..............'Iﬁ.i...’ﬁijiiil'.
________ | 4984 num  HEHOAY BAMX CONTROL msuu:ums___...A....,,.....................00019670,.A.........,.........‘....,A
..... . 4905 » i e Ao 8 e SR e s s s O DO NIRRT R
............................................................................ et e A R
___________________ 4987 ® RN 1.1 ) U /T I
....................... 4958 Wu  EXCHANGE OPERAMD BANK ADORESS | SR i ser e s DODLOTME oo o SRR
B . 4989 ® i T AR, R N R e e e goois®720 . ... ... ... .. ... ... ..
QIBAROOBD ... oo 4990 EPOR LR Yo,psM 0 T YO s PSH 00019730 ... ... d
é7esoo300 . 4992 LIOC  TFEMPL,X'SO* 0 . Tttt OUOIITEN..... .o v s o
8E3B80040 4994 . MR PSW,TEWPY PSH 1= PSH 8 X'FFCF* T 00019750 ... .. ... ..
&E3l00300 T 4998 NI _ TEHWPYD,X'30* TEMPYD i3 (PREV YD) & X*0030° 00019766 ~~~CTTttTtrree
eEBlsoos0 0 T 4998 OR __ P3H,TEMPYD . PSH 13 NEW PSH (CC UNCHANGED) - 00019770~~~ '~~~ '~ ' ''''''''' i o
c23033400 T 1T T ——— CHD _ ST=CLR,DCIFCH,HCZMRI1 | (CANT ‘CLR® WHEN PSW IS DEST) . 00019780 _ . . ' "' ''"'' ===
e SOOI 8 soor9seR o T TTTToT ot
............................ 5004 ux | EXCHANGE PROGRAN ADDRESS | (RR) - . ' ' ' 'l T TTTTTT T gpenesze T TTTITITiioiten
.................... SOWE W st 0 S T B S b memgmsir g smrmamammmemeeens NEARIRER o e et
b T [—————— 5006 EPPR LR YO,PSM YO r=@SH . i e T A ————————
67BBOOFOO . pooe . LIOC  TEMPLX'FO" | . ... e 0019640
BE38B00AD ... BONO N PSMLYEMPR PSH 1w P & X'FRoFc T gooi®8se . . ... ... ... ...
éesro0F00 Tt soxg HI . TEWPYD,x'Fe* T TEHPYD i= (PREV YD) & X'O0F0* 00019860 _ ~ ~~~ Tttt
QEBYBOOAD . ... oo oo sels T o/ PSHM,YEMPYD T PSH 33 NEW PSW (CC UNCHANGED) .~ ooo19a70  ~~ '~~~ == i rrioicitoe
e23%000E0 v.8018 R FERPZLLOC QODRIBRN .. - oninr o T R
sisrool7c Tt so1s T LR . LOC,YDP1,8P=PINS LOC i® MEW LOC(USING HEW PIMS) _ ocooxseso . . . Tt
................... §o20 . _ LR YDP1,VEHP2, caesai . JOPL “‘PREVI-OC.....,.......‘.."00019909_.‘.......‘.,.........
CIBMIGED . ..ooooionn: momiusvasesin Detiisia iy s ST=CLR,DC=XFCH.MCEMRYY . 7ttt 00029910 ..
.......................... 023 .. .. . AXF ll'ﬂBlEﬁllluall.........‘..........‘..‘.....-.......‘.0001993'.‘....._.............,.,,...‘
..................... sog4 w S e LR e
___________________ sozs-zrmmsomsmucnouszrxsusmru:Auroawrsmw_‘_____‘_,,____ooonoso____“,_‘_______”_,___‘_m_
____________________________ 5026 ® LOADER IS KOT USED, SO THIS INSTRUCTION IS USED AS A FALL THRU . | 00019960 .~~~ =~ == iwwwwrwrree
........................ 5027 # FOR ANY AVTEHPYED Lmn,___,_.,.....................A..“,.............00019970,.‘...............,..,.
................. 5628 m G T e ey DOORSIBR . e
2sBoooeso T 5029 ILCAD B IWTENT 0T FALL THRU NoRMALLY 0T TTC 000199%0 Tttt
.............. 5031 .HABL1 A AHOP e ieaiiaaiieiaiaai............00020000
........................ 5032 | AIF I'IN'SY'RE‘SEI‘I‘IHSEH..‘..............................00020010......,..,.........,...A.,.,.
........................... 5033 .NSEM ANOP T L T
...................... 5034 | AIF lleSlUEl“""JW..,,..A...,.....,.........,..........00020""!0...........,,.....,,.,..A..._
HICROCODE, HMP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653 _ “457,0416,J88% =~~~ =~~~ ' FOR TPAIN'NG
................. HUGHES PROPRIEVARY =~ = USE GNLY
/ " : E



Loc

00033C
000330
00033E
00033F

000340
000341
000342

000343
000344
000345
000346

000347
000348
000349
000344
000348
00034C

000351
000352

’ .
&
} )
AUGHENTED INSTRUCTION SET 1 . it e PAGE . 59 ... ...
OBJECT CODE  ADDRI ADDRZ  STHT  SOURCE STATEMENT ' & ~'' ' 1 "% "' = ni i i 2 T i
036 W T T oozo4se Tt
5037 w THE FOLtOHING HACRO !NﬁTﬂUCTIDHS Hlvt BEEN lDDED TO THE USER eoozo470 T
.. 5038 # REPERTOIRE. THESE INSTRUCTIONS ARE NOT STANDARD INTERDATA . . .. DRBZOABO. . . ooviciy vayiimnmin, o
5039 » INSTRUCTIONS. e opoze4s0 oo
........ . 5040 @ e ieiieiacamciaasiaiaessia........ 00020500 Ut
.. 5041 ® SEV PSH BIVS 0-7 [ T TTTUTITTITttrerie goo20510 . ottt
o 5062 @ S T S A R g o B RS ooo20s20 .. . Tttt
838800050 . 5043 SESB LR _ SRS,MDR R (- ¢ ooo20s36 . Tt
6E3B10FFO . 5045 NI . SR8 X"FF"* ,HOD=SHAP R HASK BITS 0-7 fOﬂ SETTIHG ______ ooozo0s540 ..
eessgooR . 5047 OR  PSH,SR8 = SETBITS INPSW ooozesse o Tt
2sB000420 . 5049 8  TESTL .. CHECK FOR INTERRUPTS _ .e-....00020560 Tt
.................... 5051 ® SR R A A e s s e e SOOI A
...................... 5052 W RESET PSW BITS 0-7 .~~~ W Tt otteetiitiin ciiieei...... 00020880 0 ottt
.................. soss & S S e DB, R A
areseoose . 5054 RESB __ LROC SR8,mOR = (R;y) e goo20600 . oo Tt
6EBBOOFFO . 5056 . ()4 . SRE,X'FF* HASK BlTS TB BE RE!E? __________ QO0206A0. . ..o w di o
CE38B34AO . 5058 . . NR | PSW,SR8,STSCLR,DCEIFCH,MCZMRIY1 e eoo20620 Tt
.......................... 5060 @ s s R SRy DOBOORIN . TR TSR e
......................... sou-wcommum.'nnsmsmm...............,.......A.....,...A.....oonzom......_,_
B BORE W .. oonieins sommnasiasin g, 3 Eet e S T Tat o e o E LRSS ego208s0 U
97BAO4ESE 5063 LCH LRTC | SRB,MOR,CVF . T L eoo20660 . . T
258003460 . 5065 B MRNM eooz0670 . . - T
97B804730 . 5067 LCHR . LRTC  SR8,YS,cvf . 7 (T I ————— ooo2e680 .
cipep2540 . BO69 .. .. LR YD,SRO,ST=JHC,DCEIFCM,MCMRIL T goozos9e
....................... 5071 n i i...............00020700 " T
______________________ 5072 w HEGATIVE SIGN ntsuxrun: 10 THO'S CBHPtEHEHT CONVERSION . .. . . ... eoozo70 . .. ... . L
. B0 B oeo20720
alsso1ese BO74 LCNM LR SRBMOR,F . izl 2 T oo020730 .. T
25B0034A0 so76 .. B MOBM oo o st o S e e R AT eoo2o740 Tt
elsso1130 5078 LOMHR . LR SRB,YS,F . '] (RRY Q0020780 . ..o s Sia i o
2seoaz4co 5080 BCF  Lewe2wnw T ottt eoo20760 Tt
9eBB042A0 5082 . .. URR  9R8,X6000,CIN=1,AICEAMBM1,F=3P,CsC,vsov '~ ~°" eoo2e770 . T
cleee2s40 . T 5086 LR . YD.SRS,ST=JMC,DC=IFCH,MC=MRIY '~~~ ''tttt go020700
..................... 5086 & ARe——— | - S —
............................ 5087 # THO'S COHPLEMENT FOR NEGATIVE MUMBERS umum NARBED . . vinsveiivans: OODEOOBD - - . CCUtehtnEEee
A see8 @ SR W eoozo8r0 . .. o T
elssolos0 5089 LAV R SRB,MOR,F . T L 00020820 .. ... ...t
2seoo3seo - 5091 . B MOBMML o i T R R o o BN goo20830 . .. .. ... .
emsol130 5093 LAWR LR __SR8,YS,F T RRY 00020880 ..o s
2spo13szo . 5098 o BCF . Lewe2wW L ooo208s0 . . .. o
9A3804700 5097 ....\RTC SRa,SR8,CVF Ut . oooz0860 . .
cese2s40 5099 .. . . LR YD,3R8,ST=JHC,DC=IFCH,MC=MRIY =~~~ Tttt oooz0870 . . ... ..
........................ 5101 .NJOV _ anoP e eeiiiiiaii.......... 00020880 TS
..................... 5102 . AIF _ (*2XPMPRPL® NE 'DEVO*).MNDEVE = '~ T T gh400a9p
LR T  NY DU ooozo%00 . . ..o



) ) | e 9

TEIEED IS RUCTION BT X . R R R SR R S PAGE . 60 . ... ... ...
| L0C OBJECT CODE  ADDRl ADDRZ STHT  SOURCE STAVEMENT i AT MY e L
Y e " 5104 ® REMATIHDER OF 'PROGRAM LOAD INITIALIZATION SEQUENCE® """ "‘egozemae . Tttt
L. e e , 5105 @ ; e e DOOROVEW o svei cuseaa ?
000353 2SB039FFO . . . ... ... 5106 XXPLD  BCF  SL.PRPL _ .. . .  'JiP TO PROCESSOR PANEL LOAD 00020930 . . . ... . ... ..................
000354 638680040 . . ... $106 LI EXTo& . ... .. | __ HORMAL PHP LOAD. SET MOP . .. BRGE IR R T MRe RE
000355 258000790 ... ........ 5116 . B TS 3 TS T e N SO |- - L B
A AR .0 5112 .MNDEVO  ANOP s e S e A 00020960 . LTl !
................................. 5113 AT . CAXABL EQ @VMABL e ety QOOROMTO L s s
e 511‘,-Nl5l-.,.ﬂ'09 . L BOD2ARSY e e sl s
..... ... Bl11s ...,.lllﬁﬂxﬁﬂ' ....,.....A,....Wlﬁﬂﬂilm!mﬂ'350........000213“..................‘.....,‘._, -
000356 FFFFFFFFF . . ... .| O1ABO 51160A3825  EQU  M-START .. ... ... ... ........... e S i SR R R R S R A J
__...,..ﬁfﬁ'fﬁlﬁf:“:.‘::ﬁﬁﬁ::::::Z::f:::liflf::::f:f:::f::f::::f..f:'.:lﬁ:;_'.':LL.‘::Z:Z:::::::lﬁ:fﬁf.i:f:"f’_:ff::f',.'fl':fi.'::::ff::lfi:.'fﬁﬁﬁlﬁ.' Y
............................................................................................................................................ }
HICROCODE, NMP-1116 PLP 1641803 REV. A . CCAS 1641603,1641604,1641653 ',"657.“16.'.1'.-.‘5"",::',:','_i_"__'_:,':f'::'.::FQR TR;“NING

T ucHes pRoPRIETARY 'i':f:_'tf:;:‘_‘,::'_.:::::::::t:;::::.:.:‘::::i:':"' SE ONLY



T &
) ) y)
,\j )
AUORATIC T/ CHAEL SBIVIEE oo i v S S e S s i S PRIEE - B s o R Sk
LOC OBJECT COOE  ADDRL ADDRZ STHT . SOURCE STATEMENT WWHMAY 79
N e o BIER W o o e e e e e L1 1o B
................... 5120 wuw AUTOMATIC 1/0 CHANNEL SERVICE . ... . .. . .. ... .. .. ... .. 60021390 _ . ~  ~ ~~~ "'~ T ¢
................ 5121 uus DAS == SEPT 264 75 . ... ... ... .....i..........00020400 _
....... Cs122 W N -1 1--3 T
T BISh W EOCAURECUBVENE = "o s e e s BUBRINRE oo o )
______ 5125 u REGEQU IR,3 . _..._......HOLDS CHAW CONTROL WORD (CCM) __ 00022440 . . .
_________________ 5126 & “——---Q _...._‘.‘.‘..‘......nnmsummcnmotatocm.....oonmsn._...................A.....,...
I oy 5127 u REGEQU SRB,8 _ . HOLDS 8:1STATUS | 8:DEVICE MRBER 00021460 . . . . . . .. .. . .. . .. .
e 5120 8 REGEQU (A,AZ,T),(10,13,15) __ TEMPORARY . . . ... .. . .. BOORRED ... i 4
______ 5129 w REGEQU UT,9 _...=X'0200' IF ENTRY MADE IN QUEUE 00021480 . _ . .. . . . . . . .. .. .. ..
...................... 5130 @ . REGEQU PSWTEMP,2Y . _  YEHP STORAGE FOR PSM . . . . 00020490 . . . ... . . . .7
it B R ERERREE N R R 5132 w FIELDS OF ‘CHANNEL CONTROL BLOCK® (CCBY .. . '~ "~~~ "~ " " """ DONRISIN ... covovivpiovo il iR A
______________________________ 5133 &  DISPLACEMENTS RELATIVE TO CHAIN WORD = = . . o __00021520'____________‘__“___'___‘__I
R M P U PO D 5134 8 *w* = OPVIONAL . .. ... .. .. . e J00021530 ..
e EENTET 00000 5136 AIOCHAINEQU ® . . . . . ... .../ w ACNEXT CCW IN CHAIND '~ L LT ’
............................ 00002 5137 AIODEVHO EQU . 2 . .. ... .. ... ..... .. . 0% DEVICE ADRS | 83 STATUS __ 00021560 . . .. .. .. ... .. ... .......
..................... 00004 5138 AJOCCM EQU & .. . . .. .. . .  CHANNEL COMMAND WORD (CCW} 0021570 . . . . . _. . . . .. . ... .. . ... ..
______________________ 00006 S139 AIOSTARTEQU 6 . . ................... 8 DUFFER POINTER OR DMT COUNTER _ 00021580 . . . o .
..................... 00008 5140 AIOEND _EQU 8 _ . . . .. .. ... ... . ® ACLAST WORD IN BUFFER) 00021598 _ . . _. .. ... . .. .. .. .. .
_______________________ 0000A 5141 AIOCOMD EQU 10 . . . ..............&=m OUTPUT COMMAND BYTE ......boo21s00 > = -
____________________ 0000B S142 AJOTCHAR EQU 1) ... ... ..........» TERHINAL CHARACTER VALUE @ _ oo021é10 . .. . _ . . .. . ...
e e e ;
...................... Blae w R et SRS T P P s G el T :
.................................. 5145 W CHANNEL SERVICE ENTRY POINY . . ... . ... .. . .. . .. . . 00021640 . _ ... . .. .. .
.......................... 5146 ® MAR = A+)(CCH) -- IE, OOD ADDRESS; MARA,B = @ . . . . . . @0021650 _ . . . .. . *
................................ 5147 ® SR8 = 8:0 | BIDEVICE ADRS M. .......... cO0D21660
___________________________ 5148 ¥ UT POSSIBLY SET BY NEU!M cmwn CCHAIN'ING WITH °CONTINUE® ____ 00021670
000358 C38F02090 . . . .. ... ... .. .. 5150 ISBSVC LR T,MAR,MC=MRI1 . . IRssCod 00021690 Tl oo
___________________ 5152 . ... @®RI _T.lIOCClIOI.IICWh__Q_“MI:CHTI!DI.BLOCK!______.__loobzl?nli‘_“__'_'__”_,___,_,_,”_,”
000359 768F000S0 ... ................ CIELROERIDN, . oooimpmimy e, e S s s ey o 4 L
00035A 83BECO070 . . . ... .. ... 5154 . LR FLR,IR,MOD=EXT® . .~ YEST cCM(O..2) 00021720 . Lo
000358 15BOE3BCO ..., . ..... s156 .. .. .. BCcY CVG,HIOY .. ..... BIF INIT,NOP,DHT,NULL . . ... ... 00021730
..................... 5156 e ii......00021740
B N ——— SERG TR O MIONTE ..o oo oo S R S A A TS AR 111 & | TR ————————
00035C 6334800080 ... ....... 5160 SVC1 = ARQI m.nom: ___________ ALEND Pl:lllﬂ'!ll __________________ O00BYZEY . - . ... oo Luai,
000350 DAB4B60BO . . . . ... . ... .. 5162 ... SR MAR,X0002,MC=MRO . .. .. . . . .._.............. 00021770 ... ... ... ... . .......
................... Blé4 # __ CMD MCsHRO . .. READ END POINTER . _ ' . .. eo00217a0 .. TTTTTCTTUTTT T
......................... 5165 @ SR MAR,X0002 . . _ . A(BUFFER POINTER) __ . . . . .. . 00021790 - . . .
BIBE B oo o e e et o e e e s e L T e I

MICROCODE, HMP-1116 PLP 1641803 REV. A .

“USE ONLY



LoC

00035E
00035F

0003560
000361

e003s2
000363
000364
000365
000366
000367
ooe3s8
000369

@0036A
000348
000346C

000350

00036E
00036F

000370
000371
000372
000373
000374
000375
000376
000377
000378
000379

__00037A

000378
00037C

N

AUTOHATIC T/0 CHAMMEL BERVICE .. . .. .o oo i in s vt s 58 b v S s i e sedTs 6 e s 08 0wt 47 b a0 e PAGE 62 . . ..
DBJECT CODE  ADDRY ADDRZ STNT  SOURCE STATEMENT 7MY 79 T
REEEAE R i BI0T & THTERROBAYE DEVICE SYAYUN . oo o0 i i s o5 s ol o L1 R
518800210 ... ... 5168 . . . OUT _ SRB,ADRS,SYNC = . . ADDRESS DEVICE (POSSIBLY °'SINT') eoo21820 . . . . ===
43B820E10 ) 5170 ... INP  SRB,SR,SYNC,HODSIHNSB SRS i= 8I1STATUS | B:DEWNOD | ooo21830 .. Tt
s17e » e e ... ... ...\HOTE: HMAR I3 EVEW) . ogoz21s40 ...
_____ 5173 _ NI SR8,X'OF',F,MOD=SMAP, _CHECK STATUS(4..7) __ . wWooo2l8se .~~~ ' "' "
6EIB190F0 e L DESYSYNNIB o pooose  gmed ) sewessis sao e wnCesse oo021860 ...
1sB023C30 . 5178 BCY  G,B3VATY ... BIF ANY OF THESE BITS SET . . ecoz21a7e¢ ... ...
oo 5177 & e 00021880 .. ... ...
£83BA00056 5178 T A 1= END POINVER .. . eo0218%0 ... ..., ..
C23006000 .. ... . . ... ... 5180 .| CHD _ HC=NRO READ BUFFER POINVER . . . .. OOOZLR00 o o cmn i i
BIBLF1070 ~B1ez . .. LR CTR, IR, F,HODREXTS CTR 1= @ BYTES VYO TRANSFER . 00021910 ... ... ... ... ...
158023670 ... ... 5184 CBCT . Geme2ed (IF 'S BYTES* =0 . .. goozlez2o . ... . ...,
SIBIBONOD (i s18s . LE BT, s THEN CTR = 160 . . | 00021930 _ ... .. v iuiasinin
838480050 .. ... .. ... .. T T ie— B0 TN o MAR := BUFFER POINTER | O00RRINN. oo it vana i
83BECOO7® . ... .. ... 5190 ... .. LR FLR,IR,HODSEXT® .. CHECK CCH(3) FOR READ VS MRXVE _oOo0219s¢ . 7
ABBRRIATR, .. oo e Ble2 . BCY  L,WRITE . . ... BIF WRITE . . . .. ....... gooz2leéo ... ... ...
__________________ 519 ® e eiiiaaa.....00020970 T T
I ———————— §195 @ READ APPROPRIATE HUMDER OF CHARACYERS 7 -nm=-=mn ooo2r980 Tt
C23006000 . ... ....... 5196 READ _ CHD MC=MRO . . . . . . READ HORD IN MEmwoRY = ecoz1998 T
4ipzA0810 5198 . .. . INP = HOR,DR,SYNC,HMOD=INSB ___ INPUT BYTE & INSERT IN m _____ eoo2z000 . _ ... . ...
D3B48CO90 . . .. ........ s200 .. IR MARGMARGMCEMMP i 00022010 . .. .. .. ... ... ...
.......................... 52028 | CMD MCstWP | . . REPLACE WORD . ...L00022020 0 .
________________ see3 & IR MARMAR . T TTTTTTTTT HAR ts ACNEXT CHAR IN BUFFER) . ooo22030 . 0T
15B0036A0 . _B20&6 ... BCT _ CTR,READ . . LOOP TO INPUT ‘CTR® BYTES .. ooo2z040 Tt
__________________ 5206 e e iaiiie.......B0022050 L
G R . 5207 u END OF READ OR WRIVE OPERATION .. .. . . .. . . . . ... oop2z060 . . . ... ...
83BEDOO70 .. .. ... ... .. 5208 EMD1 LR FLR,IR,HOD=EXT] TEST CCWIBY . . eoo22070 . .. ... ..
2580637A0 ... 5210 . . _BCF __ V,NOTCHAR BIF HO TERHINAL CHAR CHECKINS _ ooozzoso . .~~~ '~
.................. 5212 W . e iiiii......@E022090 T T
........... 5213 @ DO YCHAR CHECKING . .. . ... .. .. . ... .. ... . . . _ ®oozzree . -~ T
epB4soos0 . 521 . DR HAR,HAR HAR 13 A(LAST CHAR TRANSHITVED) 00022310 . '~~~ '~~~ = "~ "
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818280070 .. ........ BROZ . ..oun LR MR IR e T et T e e v e e T 00022570 ... ... ................
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DUUBLE PRECISION FIXED-POINT INSTRUCTIONS . . ... . . .. . . . . . PABES. ST st ey S s
_LOC OBJECT COOE ~ ADDRI ADDR2 = STHT | . SOURCE STATEMENT __ . ==~~~ ' W' ' wn''irocirrtiirioiiiiiiiiiiiiioy Y7 HAY 79
S 5862 . LR . TEHP2,YDP1,HMC=MRO, _ PO TEMP2IL) := DIVIDEND(ZND M) MQoo29030 Tt
000466 C38906173 Tttt Tttt ... SP=SPEX WDESTSINHIB | (ALSO CLK TEHMP2(M)iDONT CARE) 00029840 ~ ~~~~~ ' ' ' ='='"iirirrtoio
000467 9237000CC . .. . . . 5864 IR LOC,LOCX,SP=PINS Pl LOC ts A[NEXT INSTN) _eoogesse . - Uttt
000468 838801050 .. 5866 . . LR . TEWPLMOR.F . P2 TEMPL(H) 1= DIVISOR(M)} FLR 00029860 . . ~~~ 7 "'
. e BB M DOOZIBTO ..o s o s e s
000469 158014830 . . . . . .. 5869 DOPJOIN ~BCY _ L,0DPORNEG BIF DIVISOR NEGATIVE = = oooze8e0 Uttt
00046A 838902150 5871 . LR TEWPZ,YO.F " TEMP2(M) ia DIVIDENDIM)} SET FLR 00029890 Tt
000468 828280063 . .. . .. .. . .. 5873 .. .. AR | IRWX0020,3P=SPEX ... .. . 00029900 . . ... ... ...,
................... 5875 . . . ... LR Q,YDP1, s ey MY S DIVIDENDIRY | oo MO002OID. o
00046C 838008173 . L .. SP=SPEX,DESTsINHY® .. . ottt ego2%9%20 ... ... ...,
000460 838000150 . 5877 .. ... SN T TN 1 | QM) 1= DIVIDEND(2ND L) . . .. . 00029938 ...
O00GSE 2S5B0YEBB0 . - .o s BB s IEE - Lo OIBY oo i te BIF DIVIDEHD HOT NEG .. 00029940 ...
00046F 990000603 S s DORR T LRYC  Q,Q,C,SP=DP ' "' pIvVIDEND NEG: ... 00029950 ... Tttt )
000470 BA3900123 . . . 5883 LRTCH TEMP2,VEMP2,SP=DP . = MAKE POSITIVE . .. .. . . LI A
.................... 5805 o e e OB e
.............................. 5686 & DIVIDE WITH DD,OR OPPOSITE IN SIGN: QUOTIENT <= e . .................. 00029980 _ . "
_____________________________ 5687 OOPZ . 8RR . TVEHP2,TEMP1,AIC=BMAM1, DO DIV Sicr (Cis - QUOT BIT) 00029990 ~~  ~~~~ ' 7' ' ''"''=---"'''
T ot il e CIN=1,HODSHDLAOC=PLDy . ... . ... ... ...........c...0....! MOBOI00N . R e e e e
000471 94E930703 e G BPEDR s R R S eoo3oole ... ...
000472 258082310 . .. se89 .. BCF  C,DIVOVF . ... OFLO IF C=0 (IE 1ST QUOT BIT=1) 00030020 . ' " 't rii
000473 C23040000 . BAGY oo CHD  RPT=1 o RSt o et A B R e S BODIODIO: . oo e e e
000474 E4E920703 . .. . .. .. .. 5893 . . DIV  TEMP2,TVEMPL,C,SP=DP _ 31 MORE ITERATIONS = 32 LT LB LT ——————————————————
. BBYS ORR .. TEMP2,TEMP1,AICZDIV, _NO SHIFT ON (Ne1)TH ITERATION .. %00030050 .. . ' ottt oo
S CIN=DIV,HOD=HD,AOC=F, C = TRUE CARRY = QUOTIENT BIT __wooe30066 .~~~ " """ ' ' "
000475 E4B930303 Tttt ...CsChSP=DP . .. .iii.iv........00030070
000476 826340123 5897 . PLA  TEMPYD,VEMP2,SP=DP _ _SHIFT IN QUOTIENT BIT ooo3ocee . O
. e 5899 @ ..., e (DONT SHIFT REMAINOER=YEMPZ} _ 0003009  __ . . _ . .. ~~~~°°
000477 158084790 .. . 5900 . BCT . C,DDPCOMPL . . . BIF QUOTIENT BIT =1 .....Le0030100 __ Tt UUUUUttTU
000478 8oB900103 " s902 ] AR . TEMP2,TEMPL,SP=DP . | CORRECT “NONRESTORED"™ REMAINDER _ 00030110 ___ _~  ~ """ == '"' """
000479 990001003 _ . 5904 DDPCOMPL LRTC  Q,Q,F,SP=DP . . . ... 2'S COMPLEMENT QUOTIENT .ooo30320 Tttt
00047A 158022310 . . ... . ... . .. 5906 .. _BCY _S,0IVOVF . . .. .. REQUIRE QUOTIENT<=0, ELSE OFI-O .eso3exso ... T e smairin
............................ BB i v i crossge s e R A SR S R e s oo OO0BQNAR o TET Er TR AR A nn e
G et % e e e BI0R B COMION EXEY. ... i s e e e S s s o tbn b o 00030150 . ... .. ... ... ...
000478 813080163 . T 5910 DOPCOM LR __ YDP1,Q,SP=SPEX . QUOTIENTI(LY T 00030260 . ... ... ... . . ... . o
00047C 813080240 . 32 - R Yo.Q QUOTIENT(H) . . . .. ... .. ... L
000470 9AB280063 5914 . . ... SR . IR,X0020,SP=SPEX . . . Tttt goo3o0l80 . .. ... ......... ;
00047E 838101150 . o BV L T L T L L T 00030190 ... ...
00047F 258014810 T 5918 BCF . L,DOPDDPOS .....BIFDIVIDEND MAS >= 0 goo3oe200 .. ... ... o
000480 9A3900123 T 5920 .. | LRTC | TEMP2,TEMP2,8P=DP HAKE SIGH(REMAINDER)=SIGN(DD) . 00030210 . .. .. . ' == '
000481 818980140 T 5922 DOPODPOS LR __ YD,TEMP2 .... REMAINOERC(M) . . . O 00030220 . ... . oot
.................... 5924 ... .. LR ___YDP1,TEMP2,3P=SPEX, . REMAINDER(L) cevesecaseiea..... MO0030230 ...
ROOAOZZCIOMIBED .. ..ot T SR .. ST=CLR,DC=IFCH,MC=RIY - - - it 00030240 . ... .. ................
S R R R e i B2 B RS BO0IOZED. .. . oyoninns siiis e s i
5927 # NEGATIVE DIVISOR: MAKE DIVISOR >= O AND CHECK DIVIDEND . .. ... . | ooo030260 ... . T

000483 9A3800103 5928 DDPDRNEG LRYC  TEHMP1,TEHP1,SP=DP DIVISOWRIN,L) 00030270
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DOUBLE PRECISION FIXED-POINT INSTRUCTIOWS . PAGE . 74
OBJECT CODE _ ADDR1 ADDRZ  STHY = SOURCE STATEMENT | | [~ ' ' ' ''wi i w-iwi-iiiiiciieiiicseeees 2 AT, e ——————"
emsso1150 5930 IR TEWPZ,YD,F TEHP2(H) t= DIVIDEND(M)3 SET FLR ooozezso Tttt
828280063 . . 5932 . AR ... TR MO SPRIPER . oo v e E 00030290, lloooooTTTttU

e e B oo vy R QvoPl, . QIL) = DIVIDEND(L) . . . ROOOIBIOO .. .. oo s
eseo08173 . .. ... .............. . SPSPEX,DESTsHMMIB _ = . Uttt goososre ... ...
e3goo01so 5936 . . .. W Qv Q(M) = DIVIDEND(Z2NO L) '~ oo030320 0o T
258014710 s938 BCF  L,00P2 T BIF DIVIDEWD WOT MEG . 00030330 Uttt
990000603 ... 8940 UIRYC @QQuC,SPRDP L E L LT S
BA39O0Ol23 5942 LRTCH YEHP2,TEWP2,8P=0p T TTTtUttitTiiiiietiees 00030350.....ovuppon o

_____________ 5944 u . R OO CE R | L . T
______________ 5945 ® DIVIDE WITH OD,0R HAVIMNG LIKE SIGN: GUOVIENT >= o_,‘__‘__”_,___,,,___eoo:ono______________”___,_”____ )
o 5946 DDP1 . &RR  TVEHP2,TEMP1,AIC=BMAM1, DO DIV STEP (C!® - QUGT BIT) 00030380 e
R R .. CINS1,HOD=MD,AOC=PLD, .. .. . . . ] Lt i | I ————————————————
4E930703 CCCESCASPEDP eoo3o400
2sBos2310 T 5948 ... BCF _C,DIVOVF . OFLO IF C=0 (IE 1SV QUOT BIT=1) 00030610~~~  ~ '~ ''''''irwwwee-o
€a3040000 = L2 1 €O RPT=1 ooo3o420 L
E4E920703 T 5952 DIV TEHP2,TEHP1,C,SP=0OP 31 MORE ITERATIONS = 32 00030430 T TTTTUtTUUtTUUU
_________________________ 5954 ......... @RR _ TEMPZ,TEHP1,AICZDIV, _ NO SHIFT ON (N+1)TH ITERAVION . W00030440 _  ~ '~ == ''==ww'w =0
....................................... CIN=DIV,H0D=HD,AOC=F, C = TRUE CARRY = QUOTIENT BIT k000306450
E4B930303 Tttt C2OIIPOP o s e, G e L R 00030460 ;
826140123 Tttt 5956 | FLA . TEHPYD,VEMP2,SP=DP SHIFT IN QUOTIENT BIT """ goo3o47e | 7Tt
G e S L sl (DONT SHIFTY REMAINDERSTEMP2) 00030480 .~~~ ~~ ' "' "'
158084930 . ... . ... .. 6959 .. . BCY _C,DDPTSY ... ... BIF QUOTIENT BIT & 1 00030490
soBsoo103 Tt s9es1 AR . TEHP2,TEMPL,SP=DP | CORRECT “NONRESTORED" REHATIMDER 00030500  ~~ "7 "' o
aiogolgo0 . S3I 00PTST . R @QQF e e boososio e,
258014780 . 5965 | .BCF  bL.oOPCOM .. .. REQUIRE QUOTIENT >= o, eoozes2e . R
25B002310 . . ST o s ] B DIVOVF . ELSE OFLO . .. ... ... .. .. .. oce3esse
................. 5969 .NDPZ _ AHNOP e iebaaeaeiaiiiaabsaraiaassesaeseeaa.... O0030540
5970 AIF  (8XTRIG EQ @).NCORD Uttt 00030550 ... . ... ..
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CTRIGONOMETRIC INSTRUCTIONS .. . ... . .. PAGE 75 . e
~L0C  DBJECT CODE . ADDRL ADDRZ | STHT . SOURCE STATEMENT . ||| ||/ '[ ' """ "' " = iwiriiiieioceccseseccee TR T
e BOIR B o v vy e S e S e S R S e e o L L
..... - ... 5973 mxs TRIGONOMETRIC OPERATION OPTION ~ '\ ' ' 77" """ """ """""""""""" gog308580 ~ 11T TITTTiiiiire .

.. .... BOTA WMM DAS -~ ZHAY T6 L TTTTTUTUTiiTitiettritiiceece i RS S
LLUBIs WL 00030600 T Tttt
.................. 5976 .. .. . GNOTE SZEALU,1,’EXTENDED ALU REQUIRED' '~ ' ' ' ' """ ' ''""''" Q0030610 |l lTITTiiiiiiriiiiee
..................... 59717 . GNOTE SZTRIG,1,°'CORDIC HARDHARE REUJ!RED".....................9033"-‘620...‘.....‘.......‘........,,.
............................. 5976 u R S S | | T Ry
........................ 5979 ® REGISTER DEFINITIONS I ROy 111 —————

_____________________________ 5980 8~ EXTRH CMDH.CNDL:CWDRCI‘I.CMGCI’L ONLY CORDCTL IS DESTIMATION 00030650 E A
................................. 5981 o . REGEQU (CORDM,CORDL,CORDROM,CORDCTL ) (22,13,7,7) . ... .. 00020860 /[ """ "''=r=wriwo-
................................. 5902 ® = REGEQU X,8 i iiieidaeeiecioe........... 00030670
.................................. sm-..‘.,..ntszautr.mmm-mm-mm-n-m.,-.....A.....,............._nomaao...‘...........,......_.....‘
M e 5904 u - o g o 7 SO (| I e i
................................... soas w e R PR e DARNOYRE S TR A s
............................ ... 5986 @ LOCATIONS IN CORDIC CONSTANT ROM iee.....00030716 0Tt
............................ 00000 5987 ROMCIR . EQU O THRU 27 . ... .. .. ... DELTA YhcvaiXd, X=0..27 . '.7 "0oo307z0 7 11TTiiiriiitooeeec
........................... BOSER . 3900 RONCINK  BQY . 3R..........ccosiomnncnn SORLICTRCIRAR®) AS 8 DO0<COB . JC 60R3OFRA. - -0~~~ 0 o>t e shetas
.......................... 00021 5989 ROMWCOSX . EQU . 33 . .. . . . .. . . 1/K('CIRCULAR') AS SD.DD--DD . . 00030740 . ~ """ 'tritioreece
......................... 00022 5990 ROMHYPK L EQU . 34 . ... . .. . .. ... 1/K(°HYPERBOLIC') S.DDD--DD . 00030750 . ~~ ~ TTTTitriitooreo

............................ 00081 . 5991 ROMHYP EQU . 129 THRU 156 . ... . ... DELTA THETA(X), I=1..28 . . 00030760 . . _ 7" 7 7oowweeeee
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. LOC | OBJECT CODE . ADDR1 ADDR2 . STMV . SOURCE STATEMENT _  ~ '~~~ ' 'l ' = -t ' - ' i i it i e L2, K e —
R 5993 W ECPR -- EXCHANGE CORDIC PRECISION REGYSTER . (RR) . . == = ooo30780 Tt
e §9% & i R S A A e i e eoele7se . .. . ... ... .. ...
000496 823808063 U 5995 ECPR LR SR8,CPR,DEST=INHIB,SP=SPEX .~~~ =" ' ogos0800 . T Tt
000497 838308133 . T 5997 ... LR CPR,YS,DEST=INHIB,SP=SPEX _ .~ '~ ' 'tttttttootete L il T
000490 6E33081C3 5999 ... NI CPR,X'1C',DEST=INMIB,SP=SPEX . . . . . . . .. '" eoozos820 . . ... ... .. ...
000499 6EB3OB1O3 6001 OI _ CPR,X'10',DEST=INHIB,SP=SPEX . . . . . .. . . . . ~~~~""° ooosod30 ... ... ...
00049A C1BEB3S4Y 600y ... ... LR . YD,SR8,SP=SPEX,ST=CLR,DC=IFCH,MCSMRIY . . . .. . 00030840 ...
........................ GOSN e s s s s o et OUBSOBBEL o
N e 6006 M Ll 00030860 . ol Tttt
e eiiiiiiiiiiiii......... 6007 ¥ COSR -- LOAD COSINE/SINE (RR) . 1TToUtriiitittottce 00030870 . Tttt
e 6006 8 S R T S R S e G ooo30880 . .. . . oo Tttt
................................. 6009 & COS . -- LOAD COSINE/SINE (RXOP) .. ... ... i.................... ... . ooo3o;go _ /.~  """rwtiittiieoe
................................. i B L L R S A| T S ———— R
............................... R o Lo LT —— T |
. T 6012 ®'  OPERAMD FETCH BEGUW =~ ' - ' ' ttroUtttttiTrreece 00030920 Tttt
000498 Cé3601CEG = . 6013 Cosm . DR LOCX,LOC,ST=SIE . INIV LOCX FOR ABORT . . s S
R 6015 u - T i uus ENABLE ABORY sww _~ """ " QROSBOAD ... oo RIS
00049C B83BAOOI3O T 6016 - LR THEVA,YS T THETACH) T 00030950 . Tttt
000490 838280110 . . T 6018 | LR MOR,¥SPY L3 1 ¢ 5 [———————_ 00030960 oottt
00049E 94B900123 = " "' '"g020 .. B ST R — Y(M,Ldt=@ T 00030970 oottt
00049F 25B004A30 . T T se2e B COSJOIN . ool L s | A ————————
. e B s i e e s S e S e 00030990 Tttt
0006A0 82B4BO088 T 6025 COS AR . HAR,X0002,SP=POPR . PL . 00031000 Tttt
0004A1 C3BADICS® . T (. 6027 O TR . THETA,MOR,ST=SIE | P2 INETAONY .. o St 00031010 T
e L6029 w0 T S —— e ENABLE ABORT wuw =~~~ " 00032020 Tttt
0004AZ D4BOO6223 . 6030 - Yo ¥ 3P=DP,HC=MRD | | PO YiM,Ld=0 00031030 ...
0004A3 638780210 # . 6032 COSJOIN LI  CORDCYL,ROHCOSX . . Pl ADDR ‘3I/K* INPROM _ . . . | eoosio40 oo
o . sgprssE s o UROAR LR THETA,bOR, 0" P2 THETACLY .~ Tl #00031050 o TooUttttUUS
0004A% 83BAOBOS3 Tttt SPaSPENCORSTERIMIIN ... oo o, e o} 6oo3x060 o Tt
e i e e 6036 . . .. AX _ THETA,X'40',F, .  TVEST QUADRANT OF THETA ¥00031070 . oottt
0004A5 62BAY9400 . .. T Tttt HOD=SWAP,DEST=INNIB = (0,1,2,30 . e DOOIROBNL. .. .o somaming o b
0004A6 158014AA0 < CTTTCUC 6038 BCY  L.cosaz BIFRroOR 2 Tttt 00031090 oottt
L B S R S PR S 6040 # QUADRANT O OR 3~ ..~ [ 0 et eoo31100 oot
N s0ay LR X.,comoRoM, T X(L)3=1/K(CIRCULAR, PRECISION} _ #00031110 =~~~ =~~~ = === ===wtotttiit
0Q04A7 B3BBOBOFS . Tt T ottt ... SP=SPEX,DEST=INWIB T OOOSRYBE:....ooncvymnsoaimra,
0004A8 83B8000FO , T 111 I LR XoCORDROM . oot eoo3axzo o Tttt
0004A9 258004AD0 < T T 6045 JBL U €OSY ooo3ln40 ottt
e i SRR 6047 ® QUADRART 1 o 2 T s Sm o L0 L eoo31xs0 o oottt
O004AA 62BAl0BO0 ==~ 6048 COS12 = AlX .. THETA,X'80*,H0D=5KAP THETA = THETA ¢+ 180 DEG L L
_________________ 6050 LRTC _ X,CORDROM,C, i ______XtI.II‘-'—l/l((CIRCUI.lI!.PRECISIMI__ll!uO!ll?ﬂ__,‘_”_______,_”__‘___,,_”
0004AB 97BBOBGF3 == G S S . ... SP=3PEX,DESY=INHIB _ e S ST e goo31zeo T
0004AC B7BBOOOFO =~ = 6052 ~  LRTCH X,CORDROM e XKiH=-1/X(CIRCULAR ,PRECISION) ..boo3lws0
- o R 6054 ¥ DO CIRCULAR CORDIC -- ZERO THETA R ooo31200 T TTTT Tttt
0004AD 818380023 6055 COS1 .... LR _ CYR.,CPR,SP=SPEX . . CTR := @ ITERATIONS = DOORIRNG. .. . v
Q004AE 63B780000 6057 LY  CORDCTL,ROMCIR | INIT EXTERHAL ITERATION REG | L -
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TRIGOHOMETRIC TNSTRUCTIONS . ittt et e et s e r e e e e ee e ia e e anneaes] L1 N ; S S S,
" LOC OBJECT CODE . ADDRL ADDRZ | STHT . SOURCE STATEMENT ATy e
0004AF meosz«a"'Zfj_',ﬁ_..jﬁﬁ".ii's'os'O"ZZ'.j'.ﬁZ'aut'iicnnnzr.l-mc'iiililfiﬁlil?zﬂmﬂ'ﬁnhhrd'-'-“zt'n'd'fnéf('ﬁiﬁ'o‘non'z‘idiZlZifZZIZI]iIﬁIZfIZZfJZ'.iii,

.................. 6061 & . . ... R 1 T e

p004BO D237018CC . ... ............ 6062 . ...... IR .. LOC.I.OCK.STSR!E.SP-FIHS wud DISABLE ABORT mum AOO3L2S0. . .. . oo oo
000481 81B28016Y . ... ......... 6066 ... LR . YOP1,X,SP=SPEX . . . .. . | CYDOXDE=X(LY . ... 00031260 Tl ToTTTiooTo T
0004B2 B1BB8ON4O . .. . ........... 6066 ... .. T i S O— D DEsX(MY L 00031270 . . ... .. ................
R T —-— 6068 ... 8RR IR,X0002,AIC=DPB, ____ ... LU LI R L S ——— w00031280 .. ... ............ .
0004BI B2BAEOOSO . . . i ieeaeeeieeeeens iR « e 1T ——————————————————
0004B4 818980103 . . ... ......! 6070 ... .. LR ___YSP1, \’.SP=5P£X _________ (YDe3DEEYIL) . ... 0O03RI00 . oo e e e
.................... 6072 ... IR ___YS,Y, T GYDe2)RSYCMY oL ... WO0031310 ... ...
0004B5 CIBIBISZ0 . . . ... e PCRIFCHSTECURMESMATY . .. ... ....c.iiievenineinnnes! 00031320 . . ... ... ... ..............
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CTRIGOHOMETRIC INSTRUCTIONS .. . . . . ... PAGE OB s o B e e e
_tbc,oa.v:crcooe . ADDRY ADDRR . STHT . SOURCE STATEHENT ~~~ | W' 117 'l '’ ='iitiTiiiiiiiiiiiiiiiieriece VMY 7Y
e eii...... ........6075 & ATHR -~ LOAD ARCTANGENT/SQRT OF SUM OF SQUARES (RRY ~~ ~~ =" O0OBIBAD ..o o0 0 ETTTRR e
.............................. 6076 W sis i ses i sy SOOBERBO
________________ 6077 ¥ ATH -~ LOAD ARCI‘MEHT/SQRT OF S OF SQUM!ES IR)(OP! 00“1160,____”_“______'___”“_'___
R 6078 ®  MAR = ACOPERAND) .. . . . . . . ettt ooo3rsze . T
""""" MO AT T lmrmonomao
U R 6080 & OPERAND FETCH BEGUW .. - ottt QUOBEION oo R
R G008 B 00031400 T T
....................... BOBR 8 oot S R e s e o DRI I e A
0004B6 0636000E0 . . . . 6083 ATNR DR LOCX,loC . INIV LOCX FOR ABORY _ . . . | b T S
................... 6085 LR MWWSPLF, . . X(L) L L

000487 838809113 . . e Bt e anpnon et SPSPEX,DEST=IMHIB . eoosr4s0
ooo4Ba 638803130 . o087 ... LR XeYSWF X(H)§ FIR 1= BISHIXY ... ... goe3r4se T
000489 82B4BO0GG 101 S— T L L e ooosx4so
D T 1 L) R LR Ye¥SPl, = YLD ] ROQOIVRI®: ... oo,
0004BA 839881} T T CCtToo Uttt ... SPESPEX,DESV=INHIB .~~~ Tttt enesl4ae ..
0004BB B3B90CA3ZO 6093 .| LR Ye¥S L T Yaliaen goolleso
0004BC C23a01000 6095 | LR THETA,X,ST=SIE | MuW ENADLE ABORT www Q0031500 . Tttt
0004BD BC3A000A3 = 6097 ... .| MR THETA,X8000,SP=DP . . . . . .. . .. . . . . . o oo L
0004BE 25B004C90 . . . . . . . . . . 6099 .. ..B_  AWNJOIN o ittt eoosrseze ...
SR W s | a0 B e e ooo31sso T
0004BF &2B4B00BO0 6102 ATH AR HAR,XoOO2 . BL oo sipmra s ssei, o eoo3lseo0
ooo4co 83BgOIOSO T 6106 R XMOR,F T P2 X(M)} FLRe=sIGN(X) 7 eoo31s50 Tt
0004C1 C23A06200 . 6106 .. ... o LR THETA,X,HCSHRO B ] eooslsée 0 T
0004Cez s2B4sODBO L AR HAR,X0002 Pl eeosisyo o
I e sue L LR XemOR, P2 MOLD..... oo s s wooo3lseo
0004C3 83BBOBOSS . .. ... SP=SPEX,DESY=XWMIB goosrseo
L . é11e ... . .| WR  THETA,X6000,S5P=DP, | PO THE!’Aﬂt‘lO!ﬂBWG‘ IF X<o uooosisco 5
0004C4 CC3AB6OAS oo MCEMRO ... ......X'00000000% IF X>=0 00031610 [ TlTTTTTTTUUttttttioos
0004C5 B2B480OOBOD = SL1& s AR _HAR,Xom02 PL goosas20 ... Lo
0004Cé 838900050 6116 . R YeMOR L L L —— goo3rése .. T
0004C7 Ccz3eo7ce0 ... 6116 . CHD  HC=HRO,SV=SIE _ PO, mnw EMABLE ABORT amm 00531640
................... 6120 = HoP R T LT Pl.....................,.........00'131650.............‘.,,...“.,.....
R 612Y . i LR YSMORy . P2 YOLY ] BOBBIEOOD ...oovivnimmmmming o

0oo4Co g3B9e8053 SP=SPEX,DESTeINNIB = < TUTTiTtrieetttteee ooosxszo . T

0004C9 25B014CCG e oo, ... 6123 ATHJOIN BCF  L,AVHL BIF )D-l (X.Y QUAD s oh 30 | eoomés0 T
0004CA 93800103 = 6125 LRTC X,X,8P=DP T TTTT ELSE ROTAYE X,V BY 180 DEGREES ..o0031690 T
e L e —— INTfogQuaD e OR 3 _ OO0V IOO.. s i

0004CB 9A3900123 = .. 6128 ... LRYC YevesPeOP T — eoo3i7io
0004CC 03BO0OS4%0 == N e w3 $130 ATHL = BIK COROHORM,LIvEC . . mnm\uzz XA Y o eoosrzee . .
0004CD 158014000 = 6132 BCT  L,ATNL BIF NHORMAL CASE = 00031730 L s
e i v DRI W oy e g ow s pascsesese e e o See s e L S
e .. 6135 ® L=0, IF C=0 VHEM X=Y=0, ELSE Xs¥=80000000 =~ AL | |1 O
_I:IOMCE 25300‘&10 ________________ 6136 | BCF  C,ATHEXIY . . THETA=0,Y=0 -- JUST RE'I'IRI'I ______ 00031?60 _____________________________ .
0004CF 25BOOSO7O0 ... 6138 B CORDOFLO = X=y=goooo0000, OFLO0 = _ | 00031770 L
..................... LA W oo m pu W SR S S Y T e ...e00%1780

e e e MRS SRR Z. """"" Fﬁc}?m EEAIHENG
- MICROCODE, HMP-1116 PLP | 1641803 REV. A |  CCAS 1641603,1641606,1641653  “657,0416,J88% e _‘,: ,"‘?“‘} {
P HUGHES PROPRIEVARY ~~~~~ " ' '° " ‘ R
\ '-\__‘}



N _. ’ ; o

. TRIGOHOMETRIC INSTRUCTIONS | © . . PAGE . 79 . ... ... .. ....... .
"L0C OBJECT CODE . ADDRY ADDR2 ~STMT . SOURCE STATEMENT .~ i ttrww R — WHAY 79
o e 6141 ¥ L=1, SEE IF XeABS(Y) > B6000000 (IE SQRT(2)) -- IF 50, IMMED OFLO | Q0031790 T Tttt
0004D0 803801103 .. 6162 ATHL . ARGR MXoF,SP=DP . .. QUOINOB. ...
0004D1 258014D40 . . . 6144 [ AT R — BIFLESS oo orrinins L L R
00042 76BB19860 .. T —— CI  M,X*B&*,F,MODESHAP .~ Tttt ooo3r820 . . T ottt
0004D3 158025070 . . .......... 6148 | BCY . 6,CORDOFLO . . . .. lF GREI'IER OFLO, ELSE CONTINUE @ 00031830 R :
0004D4% 818380023 .. ... 4150 ATHDOIT LR __ CTR,CPR,SP=SPEX . CTR 1= & IVERATIONS = . goosle4c L
0004D5 63B780000 6152 | LY . CORDCTL,ROMCIR INIT EXTERNAL ITERATION REG oooslgse oottt
0004D& 038005730 . .. .. ... ..... 6154 ... BLK A CORDZY,LINK . . ... ...| PERFORM ALGORITHM . . . | 00031860
.................... G W e i aeaaaiiaiiieiiaa.......... 00031870
0004D7 83B8081B3 . . 6157 . LR ... X.CORDL,SP=SPEX,DEST=INHIB .~ ~~ .~ 'TTTtTTUUUUUUC QOOBNBBO. . . o e S L
0004D8 83BAO0OL1SO . . . ... .. 6159 . .| O 5 O QOBILBIN .o T T e
0004D9 638780200 ... ... ... 6181 _ | LI .. CORDCTL,ROMCIRK . ... . ADDR *1/K* INPROM . . " """, 00031900 . . ... ... ... ... ... ... ...
: T e 1L T LR . QCORDROM, . ... ... ... .. ........................ .  Wo0031910 | Tl TCCtUtttUttiiittte
O004DA 8380080F3 . .. ... . o SP=SPEX,DEST=IWHIB . . .. . ... .. . ... ... ... .. 00031920 . .. . .. ... ... ... .........
00040B C380018FC . . 7] 6165 | LR .. Q,COROROM,ST=RIE ____ __ QIML) := 1/K(CIRCULAR,PRECISION) 00031930  ~~ ~ '~ ' "' ' ==
e P . [ - R uMn DISABLE ABORT Wms ooo03le4d Lo
0004DC 94C900F23 . . . ... ......... 6168 ... . .. PRZ _Y.C,8P=DP . . . . INIT BULTIPLY (Y GETS PRODUCT) .. hoo3xssoe
0004DD C5B2C0023 T enze 0T DR _ . CTR,X0020,SP=3PEX,RPT=1 CTR:=31, REPEAT: . 00031960 . Tttt
0004DE F5C900FO3 . ' 1Tt 6172 UMUL | Y,X.C,SP=OP . 31 MULTIPLIES, UNSIGHED | 00031970 .. Tttt
0004DF 823901320 . .. T T T 6176 . | LR YOYSF S L - '
0004E0 158015070 . " eyye T BCT . L.CORDOFLO . . BIF RESULT>7FFFFFFF: OFLO 00031990 . Tl Tttt
Q004E1 D237018CC . . .. T 6178 ATHEXIV IR _ LOC,LOCX,SP=PINS,ST=RIE ##n DISABLE ABORT (AGAIN) wm _ 00032000 . =~ === " ni= -
0004E2 81BABOL6Y . T 6180 . | LR . YDP1,THETA,SP=SPEX ____ (RLI$Y) eoo032010 ... .. ...ttt
O004E3 81BABOl40 6182 .. ... LR YD,THETA . . . .. ARY...¥ o vimnsninm s i e T L
0004E4 &2B280063 . . . _._. . 6184 L. AR IRWX0020,SP=SPEX | e 00032030 ... ... .. . ... ...
0004ES C1B981563 T 6186 __ . . IR __YDP1,Y,SP=SPEX,ST=CLR __ (R1+3); COND COOE=¢ ' 00032040 Tttt
................... 6 lu-.._.--...,lﬂ. CNDWYe . . " (R1+2)} JAM COND COOE . ., ., .. %00032050 . . . .. . _ .. .. ... .. .. ...
0004E6 C1B9B2540 . . DCSIFCH,ST=JMC,MC=MRIY . . ... . ... ... 00032060 ... ...,
................................................................................................................... ?...-.........-................A

, m’c’udcdn's. HHMP-1116 PLP 1641803 REV. ',A' i jj """"""""




)

...... THACONONETRXC INSTIMICKTORN . (55 intein wmmmmmiompmnss o o s pomcamiosns ms s s s s sevis o MAOE, O e
_LOC OBJECT CODE ADDRI ADDRZ | STHT | S TIRTEMBHY. oo s TR s e SRR 24 e
P ——————————————— o19d w T o e 00032080 oo TTTTTttUT
___________________________ 6192 # SQODSR-- SGQUARE ROOT OF THE DIFFERENCE OF SQUARES (RRY . . . . . . 00032090 0 T TTTUUtUUUUoottiits
e 6193 # ASHR -~ LOAD ARCSINE OF A RATIO (RRY =W w - =mmn o0032100 . Tt
....................... i e R T T ———— 11 . 1) § (e a
.................................. 6195 » SQOS -- SQUARE RCOT OF THE DIFFERENCE OF SQUARES (RXOF) | _ ' ' ' ' '’ ‘00032120 .  ~ ' "' ''''=w wowe
............................... 6196 8 ASN . — LOAD ARCSIHE OF A RATIO ARMOP) .. . .......ccciviveinnanssnn,, 8003RIZQ [ 17077 "0 bt s e
.............................. €197 N, AR W ACOPERANOD. . ... commssiamssinminsessos 60y S SRR s omrer (DDA, 77 BTN ot it
............................. S198 8 .. LOCKE A-LUHERY THBIMY oo oo o it s 50 bnmmmm s mmmmcmrmn mamnseonne o QOMBELGE o 2o e s s o
R 6199 ®  OPERAND FETCH BEGUN . . .  ~~ ~~~ " S | ekl 1 PR M
P ———————— . 6200w SRR 00032170 . Tt J
T T N | 02738 6201 SQOSR . EQU w0 ettt ooos2ieoe
ODOGE7 B636000ES . .. . | 6202 ASNR DR LoCX,toc | 0 00T LOCX FOR ABORT  ~ . T o0032190 o T
0004ES 83BBOIN30 . ... . .. . 1 - [N L1 e X(H)E FLR 1= SIGH(X) .~ ' """ ol o] I ——————————— .
R S L . LR X¥8PL, T XOLY MOUNRCINN. .o e L
0004E9 B3BGOSNIZ T T Tt SP=SPEX,DEST=IMWIB _ _ 0 Tttt L L
OOOGEA 82B4B006O . .. . ... ezee ' | eoo32230 oot
Y 17 | DR TN T ——— YLD i e L T ;
0004EB 83B908XLS o TTT0 o TTT ... SP=SPEX,DESYsIMMIB | Tt [ LT ——————— it
0004EC B3B260130 . T 'Y 317 I R HOR,YS YOHD 00032260 . - R
CO04ED 25B004F50 T, 6214 B SQOSJOIN . ... ooo3zzyo o0 Tt
_____ - 3 I il | i
........ , 6217'-00033290
02770 6218 SQDS | EQU ™ Q0BNBIO0. ..o~ AERERRARAS
OO004EE B2B480080 . 6219 ASN AR HAR,XoOO2 T L S R TR 00032320 . 0T
0004EF &3B8OXOSO 6221 VLR OXKGMORWF P2 X{H); FLRI=SIGH(X) = eoo3e2sz2o . ... ... ... ..
0004FD C2B386080 . . 6223 . . .. AR . HAR,X0004,MC=MRO =~ = e T i eoo323se T
................... 6225 u | CHIDL . MCRRD. o o tmmmmmms B8 o e s menis s onwe n s s o DOOREIR - T 700 S0 T
.................. 6226 AR . MARWXeOGS _  _ PY ... pons23se
SRR B SRS 6227 .. LR X,HOR, | L . P2 Xe(L) . .. mooo3z3s0
0004F1 83bg06O5% . o DFOPEKDERTIMIES ..oy, conamiisnn o oo o0os2szye o DT
0004F2 DAB4BSO8G . . TT 6229 SR MAR,X0002,MCEMRQ . T Tt QOOIRION .o vt s e
........................ 6231w CcHO mc=MRO " ''po . . .. Q0032390 Uttt
.................................. 6232 ® SR MAR,X0002 . .. .. pP1 | P
G R R s o 6233 R YMoR, T 3o L1 T ——— ; .. moo0324120 0 CTooC Tttt
0004F3 838908053 T TT Tt SP=SPEX,DEST=INHIB R R T Eomm o O 00032420 . o Tt
0004F4 C€23006000  ~ ~ ' ' 6235 s XY MCEN oo PO O00XRBY. ... oo i
‘0004F5 25B014F70 0 T 6237 SQOSJOIN BCF _ L,sensy o T Pl BIF X>=@ L
0004F6 9A3poOl03 6239 CLRTC  X,X.8P=DP P2 X t= ABSIX) S T oo0324se¢ T
0004F7 c3B901C50 6241 SQD3IL IR Y,MDR,ST=SIE . . . . == Y(H) wux ENABLE ABORT MEM 00032460 B
0004F8 83BEDOOTO .~ .. | 6263 LR FLR,IR,MOOSEXTY _  ~~ e L Ly
0004F9 2sp04s030 6245 | B8CF , Vv,sqDssqDs BIF INSTH IS sqDS = o0oo32480
.................... OB W i il e e A s, DIOSERED. .
______________________ 6248 » INSTH IS ASH; HORHALIZE X & Y, THEH SAVE SIGHED 'Y* IN_'I'EHF'DI,.....‘OOOHSIIO
............................. SENVM XSmO ABMYDY N A® OF oo oo i s e e, DOOBEBRQ IR o
6250 ® WAHT SCALE OF SGDS{HORHALIZED X,HORHALIZED Y) SAME AS THAT OF egolzzs20 .

R TRAININ
BoE 0oy

s d



) ) ;
..... TRIGONOMETRIC INSTRUCTIONS .. .. S AT - T > CPRRPC S g P e
LOC OBJECT CODE _ ADDR1 ADDRZ STMT  SOURCE STATEMENT . ... ... i.ieieenennaunenaaninnnnnenananns AZHAY 79
...................... 6251 W *HORMALIZED Y*§ HENCE disH w 0 | [ 0 TUTTTUTT i TTTITTUTTT 00032830 Ll
0004FA 03BOOS&90 . . .. .. ....... 6252 .. BLK _CORDNORM,LINK . . . . ... NORHALTZE (X+ABS(Y))>=40000000 . 00032540 . . .. . ...
0004FB 823100123 . . .. ........ 6256 ... LR ___ TEHPYD,Y,SP=DP . ... . TEMPYD 38X o s 00032550 | . ... ... ...
0004FC 813900123 . ... . ... ... BEDE o LR Y,Q,SP=DP ... . ... Y o1m MBSUY) | uliaiseiinas. DOOBZEE0 .. .ovvniniivievmimem e i
0004FD 63BCOOOOO .= . .. ......... 6258 . . ... BT NS0 o snnnmaan NSH 32 0 . . ......i.iiiiee... O003RBTO - . .. ...nin wividovaneiais
0004FE 158015050 . . .. ....... 6260 . . ... .. BCT  _L,5Q032 ... ... ...... BIF ORDINARY CASE . . .. .. ... 00032580 . . ... ... .............iee..
......................... 626z » .. N N [
e e R 6263 ® =0, IF C=0 THEN XsY=0, ELSE' XaY=80000000 . . ... . ... ................ QOO2E00 . ..o i
0004FF 258085070 . . ... ....... 6264 . ... BCF _ C,CORDOFIO . .. ... ...... IF X=¥=0, OFLO . . . ........ QOOBBEIN oot SRR
000500 63BA10COO . ... . ... ..... 6266 . LI THETA,X'CO*,HODsSHAP  ELSE THETA = - 90 DEGREES ... 00032620 Tt
000501 63BAOBOO3 ... ...... 6268 .. ... (D S THE“-U-DEST"I'HIUo‘-’vF"-‘PEK ............................... 00032630 ... ......eea...
000502 258005210 ... ..........6270 . . B T TSQOSEXIT RS e e e e e S DROIZERD: . . . .o
................. L 73 T SPITST TTE I POBIZESO ... . o M v i s
S '"77" §273 ® INSTN IS SGOSI . NORMALIZE X & Y, Yt=ABS(Y);  THEN DO CORDIC . ... 00032660 T
000503 038005490 . ... ........ 6274 SGDSSQDS BLK  CORDNORM,LIMK . . . NORMALIZE (XeABS(Y))>=40000000 ,_ 00032670 . . . .. . ... ................
000504 8135900123 ... ... .. ... 6276 . . ... .| LR Y,QSP=DP . . . ....... Y 3= ABS(Y) ..., 00032680 . . ... ..............ceeannn
............... 6z7a W . e DUONEOI. ooy i s s
_____________________________ 6279 # X,¥ HON-NEGATIVE: DO GENERAL SQUARE ROOT OF DIFFERENCE OF SQUARES 00032700 . .. ... .....................
cosrany e 6200 # NSH = AMOUNT TO DENORMALIZE . ... .. . ..... . ... .o coorooesnnnnnnnn L | P
000505 03BOOS9A0 . .. .......... 6281 SQDSZ _ BLK . SQO,LYMK  _ ___.._..... DO SQUARE ROOT, XiaRESULT . __. .| 00032720 .. lllTTTTTT
000508 25B0350A0 . . .. ......... 62083 BCF _6L,SQ0S3 . ..., BIFOPERATIONOK . . .. ... ..... 00032730 |, . .. . ... ...
000507 63BEBO0A0 . ... ........| 6285 CORDOFLO LI _ FLR,& . ELSE QUIT: Vis) . . . ... 00032740 T
000508 D237018CC .. .. .. ........ 1 6287 . .. .. IR LOC,LOCX,SP=PINS,ST<RIE uxs DISABLE ABORT wwk . ' 7 00032750 . . .. ... ... ... ..............
000509 C23032400 . ... ... .........6289 _ . . cHo sra.m.oc:xral.m=mn ................................. 00032760 . ... ... ... ...,
......................... 6291 W R .._..."033770.........................,...
.................................. 6292 W MULTIPLY X BY 1/K(HYPERBOLIC,PRECISION) .. L00032780 ... ... .................
B s 6293 ® _ (NOTE (1/K)>1.0, SO MSS OF MULTIPLIER IS POS AND SIGHNIFICANT.) | . 00032790 ... . . .. iiii.....
00050A 63B780220 . . .. . .......... 6294 SQDS3 LI CORDCTL,ROMMYPK . .. . . .. ... o eieuiianeno QOOSEROD | oo nnnsuns sumEowes
00050B 823801100 . . ... ........ 629 . ... 4 SN 7 R e GUARANTEE 8QD >= 0 . . ... ... 00032810 , . .. . .. .......eeieaaiieln
00050C 25BO150E0 . . . . ... ....... 6298 . . ..... BCE . L SQDSA o iTi sw v S R e 00032820 . ... ... ....... ....cc......
000500 94BBO01O3 ... ........ 6300 . SR _XeXSPEDP e 00032830 ... oooininnimm s
................... 6302 SQDS4 LR Q,CORDROM, . . . . . M&KIL) . . . . ... .......... . mM00032840 ... ... ..........
O00050E B3B008O0F3 = . . .. .. ... . ... ...cceieiiaeaenaan SP=SPEX,DEST=INHIB . = . ... . ........ ... . ... .. 00032850 .. ................0...
000S0F C380018FO0 . .. ... ._......1 6304 LR Q.CORDROM,ST=RIE . . .. 1/K(H) ~ www DISABLE ABORT MMM 00032860 . . .. .. ........ ... .....
000510 94CAOOF43 .. 6306 .. PRZ  THETA,C,SP=DP . . | FORH X®(1/K) IN THETA . . .. .. 00032870 ...
ooos11 css2co023 ... ..., . ... 6308 _ . . .. DR . CTR.X0020,SP=SPEXM,RPT=1 . . . .. .. .. ... ......c.ccvuunn OO03RBBN . . ..oy oviivimanimibn ey be
000512 F5CA20F03 = . . .. ...... 6310 ... .. HUL _ THETA,X,C,SP=DP | MULT 31 CYCLES . .. ........ QOOIZOMY. oo (ko R
000513 80BA01103 T 63BN ... AR THETAJX,F.SP=DP LAST FRACTIOHAL MULTIPLYS . . 00032900 LTI
................................. 631 L .. ... .. .......... kDD SINCE 1/K > 1.0 (C=1l) . 00032910 _ . . ... .. ...................
e 6315 ‘ ....................................... HO SHIFT SINCE FRACTIOHAL HULT 00032920 . . .. ... .................
000514 25B015160 . ... .... 6316, .. .. .... BCF LWASNTSTY . ... . ..... IF ANSHER > JFFFFFFF = . .. Q0032930 ..o e e
000515 863A000A3 . éme. DR THETA,X8000,3P=0P . . . ° THEN RETURN 7FFFFFFF . .. 00032940 .
000516 83BEDOO7O0 . .. ... ...... 6320 ASNTST _ LR FLRLIR,HMOD=EXTL | . . ... . .. .. ... ... o .iuiaaniaannnns 00032950 . ... .. ... ..........ii.oan
000517 258045210 . ... . . ........ é3ez .. .. BCF V,SQOSEXIT . .. .....| BIF SGDS/SQDSR INSTH . ... .. BOORLIED . _ ..oy e e
........................... 6324 '009329?0
........................................................................................................ e TR R A
i e ey e e ""'“ﬁ'.ZZZﬁffﬁﬁf'.'ﬁ"”f'_ﬁ'_lﬁﬁﬁﬁlﬁ'.""”""""ZZﬁ'.]ZIIZﬁZffZﬁﬁ';ﬁﬁﬁﬁFqRﬂ'ﬁAlh.’NG
_________ HICROCOOE, HiiP-1116 PLP 1641803 REV. A ..  CCAS 1641603,1641604,7641653 | “657,0a16,088% ||| 111111 dean ORLY.



] ) )

TRIGOHOHETRIC INSTRUCTIONS e PAGE B2 ... .. ...

| LOC  OBJECT COOE ADDR) ADDRZ STHT _ SOURCE SYAVEMENY . '~ = '~ =7 == - - ' " N L
....................... 6325 8 T ooos2gsp Tttt
e R S 6326 & INSTN IS ASMZASNR, AMSWER ® ARCYAN(Y/X) —~~~~ =~ - " - " - eoo329s0 . . T Tttt

000518 C23001ID&3 . ... .. ..., .. 6327 . ... .. LR . X,THETA,SP= DP,3T=SIE - xm.l.n lll RE ENABLE ABCRT wuw Q0033000
000519 823900023 0 T 6329 . . LR Y,TEMPYD,SP=DP | L1 [ T ———. ooo3300 . oottt
00051A 94BA0OIG3 . T G SR .. THETA,THETA,SP=DP THETAUM L) 3= @~ T eoo33020 . . T ot
000518 824800103 . [ . 4333 . PRL . XiX,SP=0p SCALEX AND Y . . 00033030 . . Tttt
00051C B249088B20 e 6335 ve....PLL Y, Y,CoDEST=INHIB . .. T0O CONVERBE | p. . ... .. ....... QOOIIOND: .. ... s e
00051D 824940123 . . 6337 PRA __ Y,Y,SPzDP T T (ERUR R ) 5 T ——— 00033050 . . . Tttt

E 00051E a&lB380023 = ... .. ... 6339 ASHDOIT LR _ CTR,CPR,SP=SPEX ... CTR 3= 8 IVERATIONY . . ... . ... 00033060
X 00051F 63B780000 . ... . . .. ....... 6341 . LY  CORDCYL,ROMCIR _ JNIT EXTERNAL ITERAYION COUNT _ oo0O033070 . . . . .~ "
000520 e3BoOS?730 . . ... ... .. .. 6343 T BLK  CORDZY,LINK i R THETA 313 ARCTAMCYAZXD) .. .... .| L
e B I I T o S ——— 00033090 ... ...

( I e 6346 ® THETA = ANSHER, NO OVERFLOW =~~~ ceeee..... 00033200
000521 D237oracc . 6347 SQDSEXIT IR | I.OC.I.OCX.SP‘PIIIS.S‘I-H! #wu DISABLE lm‘l lnul ___________ 0go33llo L e
o R 6349 LR YVOPL,THETA,SP=SPEX, (RY O _ . _ ~  """"""""""‘Wwpgo3srze .. T _—

000522 CIBABISSS . o T o, SN L T A 7 i B

o DTSR + - (1 BT (17 7 T —— IRIMAN poocnon s w00033340 STt

(.- ooos23 creasasee =~ | [T iUt STSJHC,DCSIFCH,MCsMREY | T 00033150 .




)

000524 B81B8081B3
000525 818800190
000526 818908183

000527 818900198
000528 823A01140

00052A 828908383
000528 A2B900198
00052C 96BAO9Y6F3
000520 B6BAO20OFO

00052E 96B80B7B7

00052F B6BA0DOL9S

000530 158005380

TRIGOHOMETRIC INSTRUCTIONS . . . . e PAGE 83
LOC OBJECT CODE . ADDRL ADORZ = STMY .. SOURCE STATEMENY ... B3 T
R 6384 W T . e0033170 | Tttt
_______________________ 6355 MMl 'CDRDZ‘I" == GENERAL CORDIC SUBROUTIME: CIRCULAR, ZERO YHETA 00033280 . . .. ... ... ... ... . ...
e o NN T T O
.......... 6357 » X(M,L), Y(M,L), THETA(M,L) SEV. .~ .~ . . ... ... 00033200 . Tttt
.............. 6359 » CTR = & ITERATIONS TO ORIVE LOOP . . . .. . . . . . .. .. .. ...........o0033220 _  _  ~ ~~~ "~ "
........... G360 8 CORDCTL 8 “ROMCIR® _ . . . oo iviiminiieiesasiteveassassaviseene: DOOIBBIY.. oo Lo it esn s b
............. 6361 » SOl i | L O
........................ 6362 » i oo033250
.............................. 6363 » INITIALIZE OUTBOARD REGISVERS . . . .. .. . . . . . . . . .. . 00033260 _ . . .~ . T
________________ 6364 CORDZY @RR __ X,CORDL,AIC=B,  _____X(L) -- CORDIC CLOCKS WHEMN _  _®00033270 . ... . .. .. . i
.................. .. ........ . . SP=SPEX,DEST=INHIB ___ _ °'CORDL® OR °'CORDM' IS SOURCE 00033280 . . . . . .. . ... ... . ... . . ..
.................. 6366 . .. WRR __ X,CORDM,AIC=B . ..  X(M) ___ . . . . . 00033290 . .. ... . .
LT e3el ORR . Y,CORDL,AIC=B, = . YOU 00033300 .. .. ... .o
.................................. .. SP=SPEX,DEST=INHIB _ ee.....DOO33MO
RURPRP > ¥ { ISR # Rﬂ_,Y.CMDﬂ.ﬂC’B.SP-ﬂlFT mm CLEAR CORDIC SHFT . BOOIBIRG ..o s e
................. 6372 1 0T CTTTAR D THEVASYMETAGF ... ... ... ... ... .. ... ...:....00033330 _ ' T T TToCtTTUUC
I 5+ . 3 I 00033340 . .. .. ...
................... 6378 m ... e iii........00033350  _  C
__________________ 6376 » CORDIC LOOP, ODD I‘I'ERITI(IBIISTJRD'...H \'FIRST. THER X ... oo BORIINED. . . oo
................... O3TT W . o0033370 T
.................. 6376 CORDZVY _BCT . L,CORDZYAL . .. .. .  BIF YHETA<O . .. .. . . .. 00033380 .. . . . .. ..
83RO B e 00033390 . .. .. . .. _
__________________ 6381 # THETA>=0: ROTATE THETA CH; X,Y CCH (Y FIRST, THEH X) _ 00033400
____________________ 6382 ... ... CORD Y,THETA,X,1,2,2,CORDL,
.l .. cORDM,CORDROM,F2=F
________________ ‘“!‘. l“ i 'I'oCCIlDI..C.SP-SPEX.DESTﬂHIIB
_________________ 630548,ARC _ Y,CORDH, ,SP=SHFT .
___________________ 63874+#4,SR  THETA,CORDRCH,CF .8P=SFEXuDESTIIMIll
__________________ 63894¢4,5RB . THETA,CORDROM,F
_______________________ 6391¢m,5R  X,CORDL,C,
T R, . o [ | TR | S P-SPEXOIM.BES‘I“IHI!B
_________________ 639444,5RB  _ X,CORDM, ,SP=SHFT
.................. 6396 .. BCT _CTR,CORDZTZ
6390 IR RAR,LINK

000531 968500783
000532 B6BY00198
—. 000533 82BA092F3
000534 A2BAO20FO

6399 »

6407e4,AR __ THE
64094m,ARC  THE
641144,AR  X,C

HICROCODE, HHP-1116 PLP 161]00! REV. A

T 84034M,SR _ Y,CORDL,C,SP=SPEX,DESTZINHIB
64054#,5RB _ ¥,CORDM, ,SP=SHFT

o



. | ) )

THIGONOMETRIC IHSTRUCTIONS et e et e et e PABE. . BR: s sssms
| LOC OBJECT CODE  ADDRL ADDRZ ~ SYMT  SOURCE STATEMENY . . . . . . . . W HMAY 79 LTI
000535 628808387 . .. .. L. 6AlZen, snsnxamn.nzsr:xmm...‘.,_.,_.,‘..‘.”.A.,....A..............f.:::..ﬁ:fl::ﬁ::::::::::f:lﬁ::flﬁﬁ.:
000536 A2B800198 . . .. " 6414¢W,ARC  X,CORDH,,SP=SHFY  XJ INIT SHIFY ~_ ~~ W W Wi iTTiritiiiiioiniinieiiiiteeet o
000537 158005380 . ... T 6416 . BCT  CYR,CORDZVZ . . “LOOP* YO EVEN ITERATION | 1T T A i S
..... T serew IR RARGLINK DDl aneossigee o .0 77 oo0d3sgo [Tttt

e e AN B e 00033510 . . .. .. ... ... . ... .......
L . 6ago W 00033520 | o oo ool
_________________________________ 6421 u CORDIC LOOP, EVEN IVERATIONS(2MD,4TH,...): X FIRSY, THEM Y ' '""“ooessssp  ~~~  ~ = i oiwwwww o
..................... 6422 » N o e TR
-~ 000538 158015610 . .. ... ... 6423 CORDZY2 | BCY | t,compzvel . | 1l BIF YHEYA < @ 7 """ ' pgo3zgse Tttt
G 6425 W T o T T 00033560 LTI
S 6626 » YHETA>=01 ROVATE VHETYA CWi X,Y CCH (X FIRST, THEN Yy~~~ ~ "' 7 00033570 T ..ol
S e T e P T GRRT o CORD X, THETA,Y,2,2,1,CORDL, A X-» THETA=-, Ve, fm“s‘ﬂ“mf‘“l'ﬁﬂo!!sso _________________________
e o R s AT e LR CORDH CORDROMGEREE ..o v ssona o Lo R ) BOONEERO. o oo e
(- 000519 96BBOBTBY . ... 6420¢8,8R XyCORDL,CySPaSPER D ST TN e
00053A B&BBOCI9S ... ...... 6430en,8RD __ X,CORDH, ,SP=SHFY LR IHET SHEFTY e
000538 96BA09GF3 . . 643208,SR ~ THETA,CORDROM,CF,SP=SPEX,DEST=INNIB . . .. ... .. .. . ... .. ... ..l ;
- 00053C B6BAO20FO . . . ... .. . ... 66344M,SRB _ THETALCORDROM,F . . . . . ° 1L . S S S S R e S
L N T 64364M,AR . YaCORDLLCy L. L] BUMP TTERATION |01l o UmRRAESIAE A TR AR S _

000530 02[‘190&38? __________________ 64374m,  SPESPEXeIHCRDESTEINHID | e e e e e

LT LTI L ————————— 6439¢4%,ARC _ V,CORDM, ,SPaSHFY YO OINIY SHIFY i T

. O00S3F 158005290 ... ... ... . .. ... 646 ... BCY . CTR,CORDZVY . ... . .. ..° “LOOP* TO 00D YVERATION ... ... eoo33600 Tttt
( ooos40 91B0sorEG |1 6443 | IR FAR LTI oo o] END OF LOOP: REVURN . . .. . | 00033610 . .. ... ... ... . ... .. ...
s aaS B e e 00033620 ... ... .........
.................................. 6446 W THETA <01 ROTATE THETA CCHi X,Y CW (X FIRST, THEM Y3 .~~~ 00033630 __ .. ' ' """° """"
. B 6447 CORDZT2L CORD _X,THETA,Y,1,1,2,CORDL, X+, THEVAs, V-, FLRt=STGH(THETA)¥00033640 . . o
TS A SO CORDNACORDIOMTERN - i i dusms veuvnisasin CETE T -
i 02A08 | 68480CORDZYRL EQU . 8 ...l e .
000541 820800383 ... .. ... ... 6449+4,AR  X,CORDL C-SP“SPE’!-UEST'IWIB e e e e e e
. 000542 A2B800198 ... ... . . . . 6451e®,ARC  X,CORDH, ,SP=SHFT Xe XNIY SHXFT
(. ooos43 eesAos2F3 T SNIRAAR . THETAEORDEOH CP S RPEGRERVRIMREN . . oo oo o R R A S U TN i
000544 A2BAO2OFS . . . . ... . ... . ... 645548, ARC _ THETA,CORDROM,F . . Lt
e 6457:8,SR _ Y,CORDL,Cy . . ... . BUMP IVERATION _ . . .. . e e e e e e e e e
000545 96B9087B7 ... ..........54584m, 3P=5PEX0!§EQ;DEST‘“’|13 T T R S e R o SR R T e A TR S R
(. ooos4s Bemooor9s | 11111 6450+#,SRB _ Y,CORDM, }SP=SHFT Y3OINDY SHIFY
000547 158005290 .. 6462 ... BCT . CYR,CORDZVY .. . .. .. “LOOP* TO 0DD TVERATION ' 00033660 . LTttt
000548 91B0BOXEOD . ... 6664 IR RARGLINK L, END OF LOOP: RETWRN . . . . .| 00033670 ... ... ...
( LT L SR T LTS R VST T LIS PP LT PP SRR TSP RRe
B ormmums oo s e A S T R O S T R N A A S
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0C | ORJECTCOOE ... AUORL ADDRE . STHY .. SOURCE BYAVEMENT ..o s s e oo e s 20 ITHAY 79 .
........................ B86T B e ieiiie........ 00033690 _ T CCCUtTUTTTT
............. 6460 o e e e ke DO UBEIO0 oo o e
___________________ 6469 uus  *CORDNORM® -- NORMALYIZE X & Y SO THAT X+ABS(Y) >3 40000000 00033710 . . ottt
............................ 6470 u S R S R L S R S b s B e (OOO 3 S T2
................................. ©RTA B LA L. .i..i........i.iiaiiaeaiieieieeei.........00033730
............................... 6472 0 <= X <= 80000000, Y MAY BE MEGAVIVE . .. _ ... .............000337%%0 . .
.............................. 6473 8 LINK = IIE‘I'URNlﬂﬂ?.‘,1........,.................A.A.‘....‘..........00033750...........................,,
................................. L T i | 12 X 7/ i A
I o B A 6476 W X'=XWM(ZWMNSH), Y'=SYW(ZWWNSHD .. 00033770 . . ...,
............................... L., 0876 B QB ABSIY') L .....ii..iiiiieeedideeeiiei.e....... 00033780
.................................. 6477'..N3H=MEHDI'SHIFTS....‘.....‘.....................A......-......00033?90.............................
................................... SRTOM. - LEOS . v R I T R R R et e e OO NI oo oot S SRS
T o Ta b e T L o S D 00033810 .. ...
..................................... 6400 IF C3l, X=Y=80000000 _ . .. ... . ................c.c............ 00033820 .
...................... 6481 ¥ L=1 OTHERWISE . . . . ... ... ..............ce.veveeeewewseev...... 0033830 "
................................. BBE W e e R B R SR R S seron DUBBIOGE oo e e
L L e TSN i 00033850 .. ... ...
et eeaaiiaiia......8604 W SET V=SIGN(Y), Q=ABSIY) . e e e e e e e e e 00033860 . .. . ... ..................
000549 8089060A3 . 6405 CORDHORM AQRR  Y,X8000,V,8P=DP Vsl XF Yo _ __ 00033870 . ... ... oo
00054A 620000123 . | 6487 ... .. LR BRSPS e TR e T e L T T e
000548 258045400 . ... .. . 6409 | BEF . MaCEYL oty niiivies duven Sy b s i e wmTeane] 00033890 . .. ... .. .............. .
00054C 9A0000123 . .., . . 6491 | LRTC _ QuY,SP=DP 1T Q= ABSIYD | ...l e0033%00 . ... ...,
................................... 6 “3"..,,..,......,..‘... e e e e e e e e e e aaeaeee e a.......,. 00033920 .
__________________________________ 649% ® SHIFT X & Q LEFT UNTIL (X+Q) >= 400000003 NSH t= 8 OF SHIFTS REQ'D 00033920 _ . . . == 0
__________________ ‘_,uss-mnmuars«zrnmu&momr._Ammzupmtms,upqm___________,ooo:seso___,___“______________”_‘_,
00054D 63BCO0000 . 6496 CZV1 LI WNSH,0 .. INITHSH=@O . . .. 00033940 . ...
00054E 803801303 . . _64%8 | ARGR  M,X,CF,SP=0P | M oi= XeABS(YY U 00033950 . . .. ... .................
00054F 258035720 . ... ... ... .. 6500 . BCF  GL,CORDHORX . . . ... ... BIF XeABS(Y)=0 (L=0,C LOADED) 00033960 . . .. .. _ .~~~
.................................. és0z @ s e L R R R T S R e e OO o s
....................... 6503 ¥ XeABS(Y) HOMEBERIY ... cooismnris i S R S e T DOUIRIRN - e s e
.......................... 65046 w  IF XeABSLY) <= JFFFFFFF, GO SEE IF NORMALIZATION REQ'D . . 00033990 . . . . . .. .. . . . . .
O T 6505 #  ELSE NHORMALIZATION NOT MECESSARY . . . .. . . . . . . . .| B0O3NO0B . s oy e
000550 15BO156F0 . . 6506 | BCT  L,CZYNORHD . . . .| BIF >= 7FFFFFFF, NO NORM REQ'D 00034010 .~~~ --- - ' ' "
® R L 00034020 . . . ... ..., ................
P B 6509 W NORMALIZE -- THAT IS, SHIFT X,Y,M LEFT (INCREMENTING NSH ONCE PER ....bo034030 .
. 6510 ¥ SHIFT) UNTIL M >® 40000000. . . . . . . . L
_________ 6511nnonusnvsu:rrxmumn.n>-uoooonoum:mmucxmsorrmrcm.__ouosr.nso'___,______,_____“,,_____',_
S —— 6512 % (NOTE: AT THIS POINT M <= JFFFFFFF.) . ... BO03ADED s s s
000551 826800103 = 6513 CZYHORM PLL = X,X,SP=0P | SHIFY Xo¥ . . .. ........... 00034070 . ...,
000552 8oeBoo163 = 6515 . AR MM,SP=DP  SHIFYM ... eoo34080 L
000553 823801160 6517 . W HWHWF S S, QOOIGOM. ... o mmmrmmm R
000554 15B03Ssco . . 6519 . . BCT . 6L,CZYNORMY "~ BIF M(M) NONZERO _ .~~~ "' """ D003AX00 . .. oo ca T on s
S T N —————— 6521 # SR T maie, e R I I Ik 00034110 ...
............... .. 6522 W M(M)=0, SHIFY BY 16 . T feieram. ..., 00034220 L
000555 é2bCO0100 . T T 6523 . AL . NSH,6 . ADD 16 Tocouyy Tttt 00034130
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. 10C OBJECT COOE ADDR1 ADDRZ  SYMV  SOURCE STAVEMENT . . ' rriirrrrrrsrre ITHAY I9.covvoynninni.
000556 a3asooloy T ss25 8RR X,X,AIC=D,AOC=A,SPSLYOH X(M) 1= X(Ly =~~~ TTUUUUUC 00034240 ottt
R és27 w0 8RR X,X,AIC=D,AOC=A,SP=LTOH (THO CYCLE EXECUTION) = | 00034150° "1
000557 638808003 . T 6528 LY X,0,SP=SPEX,DEST=INHIB X(L) =0 _ """ 00034360 Tt
000558 813080043 L T LR HOR,Q,SP=8PEX b L Nl
. 000559 638000050 6s32 . .. .. R QMR L. QM rEaQy T L L
' 00055A 638008003 6534 . LI . Q,0,SP=SPEX,DEST=INMIB QL) t= ¢  ~~~~~~~~TUTTTUTTY ooo34r90
000558 @o3BoOlO3 6538 ... ARGR MuX,SP=DP | RECALCULATE M (IT'S FASTER) L
........................... OB W0 oy T S SR epT e ———— || - | T3 [ TS ———————————
................................. 6539 % NOW SEE IF 8 SHIFYS POSSIBLE . . . . ... .. . . ' 11777 00034220 | [ TTTiittiiiriiiecees
R Ceeeiianiea....., 5540 CZVNORHL NI H,X'FF',F,HOD=SHAP, CHECK Mtoo..07) . . . . | ®o0034230 ..
00055C GE3BLOFFO . . . .. ... .. ... ..., g DESTSINNIB. oL s o e e S e e 60034240
000550 15B035630 . ... ... 6542 . BCT  BL,CZYNORMZ .. ... . ... .. .. . ... ..ttt LI L o,
S RS e R A e S eoe34260-
Db s S 6545 » M(00..07)=0, SHIFT BY § ' ' TTTTTITTriiiintieeieeieeee 00034270 11T
00055E é2BCOOOOO ... 6546 . ST SRS S ————— ooo34280 .
00055F 638180086 . o - R o L T T Tk it @oo3z4290 L
, 000560 c2304c000 . ... . 550 oo L L L NSOl T DOOIGING . . o ss
L - 000561 826800103 | T TCCCC L PLL oMW 8PEDP L R
ooosé2 so3eoo103 .. 6554 ARGR  H,X,sP=DP . . RECALCULATE W . . . .. . ... . .| 60034320 . . ...
................................... B850 B eooz43se T
’, e eeieeideieeiiee.aa.....,., 6557 B NOH SEE IF 4 SHIFTS POSSIBLE U | eo034z40 T
L . Ceeeieeeiaa....., . 6558 CZYNORMZ NI H.X'FO°.F,HOD=SHAP,  CHECK H(oo..03) =~~~ =~ "'"] NOOOBAISO .. ..o it
000563 6E3BIOFQO . . ... ... OEST=IMHIB eoo34360
000564 15B035690 ....6560 . BCY  BGL,CZYNORHMI .. .. . ... R R s 90036370 ..o
B e e v e S 6562 @ e T e goo34380
Ly e 6563 ® }M(00..03)=0, SHXFY BY & oottt e DODIAIRO oo
000565 é2BCOCO40 = . 8508 .o AL UNSHWG BO03RG00. ... g 7 o
000566 C1B3C0020 . 6566 . IR CTR,X0006,RPY®Y Tttt 00034410 Tt
000567 s2é800103 6568 . CPLL | XX,SP=DP SHIFY & TIMES . . ... . ....... 00034420
'L.." 000568 AO3BOLI103 L 6570 . ARGR M. X,F,SP=DP . RECALCULATE W0 . . . ... .. . .. 80034430
6572 8 O I S T OOOIRERD. .. .o s, o
. S R AT 6573 ¥ ©,1,2, OR 3 SHIFTS REMAIN FLRaSIeN(M) =~~~ " ' "' ' rirrtete 90034450 T
000569 15B0156E0 == 6574 CIYHORHI BLCT | L,CZYNORMG | BIF ALREADY NORHALIZED . . 00034460
(.- ooossa 26800103 6576 CZ/ORML PLL  X,X,SP=OP "~ "'  SHIFT X AMD @ . . ... . 7" 00034470 Tttt
000568 80BBO1163 6578 .. AR WM F.SPOP . SHIFTH Tttt ooo0344s0 T
) T 6580 ...  BCFC L,CZYNOAHL,NSH .. LOOP UNTIL H >= gocooooe L L L
00056C 923C00180 | . bt D Lo N o e Wl
\.  00056D 25B0156A0 . 6583¢48,8CF  L,CZYNORHML  ~ ~ Tttt ot R S e
................. ése5 8 B SR SR B ¢ i-......00034500
. . ..... 4586 m HE HAVE NOW SUCCEEDED IN OVER-NORMALIZING X & Q -- IE, ﬂllllllzl______‘_OOIIS‘iSlﬂ ______________________________
: . . o PSR e 6587 ® SO SHIFY BaCK OMNE BXIV wevm mnes DOOFAERO [ e T S TR
L~ o0054€ sz4s00203 1T U 6508 CZYNORMG PRL _ X,X,Sp=pp  _ _~ ~~~~ "= R B 00034830 oo Tt
S N 5RO TR e és90m e . LG S R 00034540 - '
) e, 6591 # NORHALIZATIOH DOHE, RESTORE DESIRED SIGN OF Y (V=1 IF Y<0) . 00034550 . o
00056F 813900123 = 6592 CZYHORMD LR Y,Q,SP=DP = = Y = HORHALIZEO ¥ = OOBINSE0 .. .o ooonnnnmman, s
-
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000570 25B045720
000571 993900123

000573 818908183

000574 818901190

000575 81B8081B3
000576 81B800198

000578 828008383
000579 A2B880019C
00057A 82BA0B2F3
000578 A2BACOOFO

00057C 968909787
000570 B6B90219C
00057€ 15B005860
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_ ADDR1 ADOR2 STMT __ SOURCE STATEMENT .~~~ ' ' "' "' "' ' ittty WHAY 79 Tt
T 6594 BCF  VLCORDNORX . . . ettt 00034570 || TTTTTTI
.................. 6596 .. ... . IRTC Y,Q,5P=DP . . .. . . Y 1= NORVALIZED Y . ' [ 00034580 | ' 1TTT CCUUUUUttiotot
........................ 6596 » e e iii.iiieaiiaeeaeieeaeean......, 00034690 Tt
................. 6599 u EXIT: L=0 IF X=Y=0 OR X=Y=80000000 ... ................................ 00034600 T TTTTTCUCUUoriiiiice
............. bt e T G S ——— " Sl s
........................... BOBE - covmsion: s B ST S S VB O T Wi 5 s« OO BAREE ™" P SR mm SR A it i
......................... N e .... 00034630 ottt
__________________ 6604 unM  *CORDZY"* --mnal.cmmcmmnms CIRCULAR. ZERO'f'___”_._“050!46%0_”“_,___,“______“___._____
.................. 6605 » RO N. ", | S  e
.................. 6604 8 X(H,L)y YO,V THETA (o) SET | (0 00 T I 00034668 | L. Tt
............................... GROT B, OU s iy vie sl s LS S S R ST s ST s ir b r s e e DISARTE T
.................. 6608 » CTR = § ITERATIONS YO DRIVE LOOP ' ' [ ' '/ '""'"""77""""""" " opo3qemp T
Ciiieieaeeee...,. 6609 B CORDCTL = 'ROMCIR® . = OOO34EN. .. ..ot e
__________________ 6610 % RETURH: X=K(CIRCULAR)IHSGQRT(XuN2 ¢ Yuw2)} THETAEATAMN(Y/X) i eiea..... 0034700
____________________ 6611 % X MUST BE RETRIEVED FROH CORDL,CORDM; X IS UNSIGNED <=FFFFFFFF _ 00036710___““_,_________‘_______‘
.............................. CRIR oo v IR R a by e s IRATEE et e st
e ieiiiiis.........6613 u INITIALIZE OUTBOARD REGISTERS  _~~~  ~ ~ "' W' ir-itritw-tt-- - 00034730 . LT B —
___________________ 6614 CORDZY _llil!”_'l'.l:ml..lll':‘n._,_‘_,____'l'll.l--CWD!C_L‘I.(!:KSII{EH_,___!0003‘.7&0___”“_,___‘_”__'______H___
..................................... SP=SPEX,DEST=INHIB _ . ‘CORDL® OR °‘CORDM' IS SOURCE 00034750 =~~~ ' ' ' ' "' "' '
................ 6616 . . . SRR Y,CORDM,AIC=B,F=SP ___  Y(M); FIR := SIGN(Y) . 0 00034760 . '~~~ ="" "' """ '"=wtrit
............ 6618 ve... SRR X,CORDL,AXCSB, .. ... .  X(L) . . .. .  W00034770 T TTCCUUUUTUUUUUUee
............................... SP=SPEX,DEST=INMIB . . .. ... . . ... ... . ... ........... 00034780  ~ 'TTTTCiCCUUUTUUUUUUCY
_______________ 6620 .. .. ORR  _ X,CORDH,AIC=B,SP=SHFT XIHIBCI.EAI!Cmoll'.'ﬂlIFT_________00034790_,_‘_._________.___________._
............ e 7 RN
................... 6623 » G e S R e e e e e A S B R
________________ 6szsucmn:t.oup.oonrrzm‘rmmlsr.m....n X FIRST, _msn'r___,_,,“____ononszo_______,,,_,_,________“_'_,_
........... 6625 8 R ————— | . . S
....... G426 COROZYY BCY . KhCORDENIL ..o BOF M i oo v p v ncswirne s DOOIABAR == T2 R Emameninstpmnnmn s
................. 6620 ® B T T TV it . .
.......................... 6629  Y>z0: ROTATE Y,X CW (X FIRST, THEN Y)i ROVATE THETA CCW .. . 7 " "‘ooo3asee |« /'  ~"i="ii=ow-=w-e
____________________ 6630 . CORD _X,THETA,Y,1,1,2,COROL, _ X¢,THETA¢,Y-,FLR:=SIGH(Y) IOOOHHO
................................ CORDH,CORDROM.F3=F, . .. ... ... ... .. .. %00034880 . ~~~~TCCCCUTUUtUUUUUU
..................... SP1=SHFL,SP3=SHFL ......._.....,..............-........"034890
.................. . 6631e%,AR ' X,CORDL,C,SP=SPEX,DESTSINHIB
.................. 663304, ARC _ X,CORDH, , SP=SHFL X3 INIT SHIFY - 0 (T
................. mso-.u...mm.connaw.c.sr-sv:x.nssrsxmm.,..._.......,.,.,..-.,_._...,..,.,........,.......‘.....,........A..
.................. 6637¢,ARC _ THETA,CORDROM, = . THETA
................... 6639+%,5R  Y,CORDL,CF, BWITE"ITIN_
.................. 6640+m, SP=SPEX+IHCR,DESTSINHIB R S R S R
.................. 66424%,SRB  Y,CORDH.F,SP=SHFL _ _ ¥§ INIY SHEzFyY 77 S e e,
................. 6644. BCT  CTR,CORDZYZ . . “LOOP“ YO EVEN ITERATION . 00034900 . .~~~ ="
.............................. 6646 ® IR RARNLINK . IMPOSSIBLE . ' 0003910 Tttt ottt
..................... MOKTW o iiiiiie........00034920 TS
________________________ 6648 % Y <01 ROTATE 'r.xccutxrmsr. THEN Y)} ROTATE 'I'Ht'uI:‘I-l______'“.____00034930________‘_______‘________
______________________ 6649 CORDZYIL CORD _X,THETA,Y,2,2,1,CORDL, . X=»THETA=,Y+,FLR:=SIGH(Y) 400034940 T SR
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LOC; OBJECT CODE .. . ADDRY ADDWE . STHF .. SOUKICE SYATEMENT . ..o oo o0 i oivsssenmisaissin st tes uney AZHAY 79 oo
L CORDH,CORDROM, F3=F, =~ ' ' ' ettty 00034950 [ 11Tt
S SPIESHELISPIRSHEL .o oo s s e oo | 00034960 . .. Tt
o e 028F8 | 6650LCORDZYIL EQU ' w0 T T e
00057F 9cBBOBTBI . 6651e8,5R XuCDRBL-C.SP=SPEX.0!.'-T’I“|IB .........................................................................
000580 BéBBOOISC . . 6653¢4,5RB  X,CORDH, ,SP=SHFL KE BHEY QUIEE" . ... o cosiioomsnsonimonsisi s o w0 S e B R B e
000581 96BAOBGFS . 665504,SR . THETA,CORDRON,C,SP=SPEX,DEST=INNIB | | [ 1 [ [ [ ' 1/ 7 17 i !
000582 B6BAOOOFO 665741,5RB _ THETA,CORDROM, . . . NBEEN oo s s T i et sy B eop e s gy e e
e 66594M,AR __ Y,CORDL,CF, __ . . BUNP XTERATION ||| [ I
000583 820909387 ... .. ...... 666008, SP=SPEX¢INCR\DESTEIMAIB . ... .. | 1 [ T
000584 Azmeo219C 66620u,ARC _ V,CORDH,F,SP=SHFL ' YO SNRT WY oo o R RS, S EE A p o R /
000585 15R005860 ... .. _ 6664 BCT _CTR,CORDZYE . . . .. .| "LOOP" TO EVEN XTERATION . | 00034970
6666 8 R L IMPOSSIBLE . . 00034900 - T
,,,,,,,,,,,,,,,,,,,, BBOT W . o it id s s s s o s e s S s e e e SOWIAORE LTI T e S
............................... O oo comar oo s R R A ingis e SO SN e T TSRO B ke A
____________________ 6669 1 cmnlc LOOP, EVEH ITERATIONS{2HD,4TH,...)}? Y FIRST, THEH X 000350!0”______‘_'____””_‘_____‘__
............ 6670 M il T T R
0005656 15B0158F8 6671 CORDIVZ BCY L,compzveLr . . .. . .. | BIF Y<O ... L T ———
......................... T8 M e e, O0035040 | T
_______________ 66?&'1“03 ROTAYE V,X CH (¥ FIRST, THEH X))} ROTATE THETA CCH 00335050
_________________________ 6675 . COAD  Y,THETA,X:2,1,1,CORDL, Y-.THETM.XMFI.R“SIGHIYI'_____,IOINISSO&O_A”_____”“__,_,__“_____“
..................................... . CORDH,CORDRON,F1=Fy . . . . . . . .. ... ... . H00035070 _ Tt
; G R R e T o . SPISSHFT.SPA=SHFY QOUASOBE. ..o vommes g R R G, Bl
000587 96B9097B3 867603,88 | Y,CORDL,CF,SP=SPEX,DESTSINHIB ~ | " " 1717 T T T e
000588 B6B902398 6678¢8,SRB __ Y,CORDH,F,SP=SHFT 2o XU TE BUREN. . o R T R b e e R P R A R
000589 82BA082FY . . . 6600¢M,AR . THETA,CORDRON,C,SP=SPEX,DEST=INNIB . [ _ " 7 7 0 0Tt
00058A A2BAOOOFO . T T 6582¢%,ARC _ THETA,CORDROM, L THETA -
S R R R R S 668444, AR X,CORDL,C, CBUMP XTERATION _ ~ (7 1T
00058D 82BBOB3BY . 6685¢m, SP=SPEX¢YHCR,DEST=INHIB S S S g
00058C A2BBOOYRS 6687¢m,ARC . X,CORDM,,SP=SHFY X§ INKVSHEFY 0" 0 777 T
000580 158005770 . ... ... 6689 . BCT CYR,CORDZYY . . . . . | “LOOP* TO DDD XTERATION | Q0035090 e .
00058E 258005960 L . 8. .1 CZVRERM . 00035200 _ - "
.................... 6693 ® .........H....noossm S i
______________________ 66“!7‘0: ROTATE r.x ceH (Y I'Illst. ,THEN %)} ROTATE m!ncu 4 goo3size R
e ea......8695 CORDZY2L CORD _V,THETA,X,1,2,2,CORDL, N.THE'I’!-—-K--FLH“SIGNI‘I’I _______ -auussua ____________________________
...................................................... c Oﬂﬂﬂccmﬂﬂmoﬂ=ﬁ,...,......,......A.......,.....,.,.'00035160 g
..................... . SPIZSHFTLSPR=SHET L ................. 00038180 T Tttt
S Nt 02C706 | 66S69CORDZYZL EQU "W .. . o IITTITTIT T TR e
00050F 828909383 ' T 66974,AR  ¥,CORDL,CF,SPSPEX,DEST=IRHIB 1 1 [ 17T e
000590 A2B902196 .. 66994, ARC Y,CORDM,F,SP=SHFT Yo OINIV SHIFY L
000591 96BAOBSFS T 670148,3R .,Tltfn.counnon.c.SP=SPEX-DEST=!MIIB...”........‘....-.......,......................"... —
000592 B6BAOROF® . T 6703+%,SRB THEVA,CORDROM, THETA e
AR e — 670544,SR  X,COROL,C, ] PUMP TTERRRION . . .oonnins sanmimmnstin SR St s oo ST St monizns 7t
— 000593 9sBs087B7 . T 6706em, SP=SPEX+INCR,DEST=INAIB I LR
000594 Bepaool9s L T T T 6708¢4,SRB __ X,CORDM, ,SP=SHFT | X3 INIT SHIFY ' 70Tt FC‘
000595 158005770 6710 BCT  CYR.CORDZYY = | "LOOP*" TO ODD ITERATION = | 00035160 | R Tp; &5
................................................................................................................................ GNING
.fﬁ.'Z'..'.','".'_',..'IZZIZII.ﬁf.'j'..'iﬁiifﬁfﬁﬁjZZ.'j.‘if.'ﬁ’,'ﬁfjiI.'ZZZIL.'fiiiiﬁZ.'fffﬁﬁfiffffZfﬁﬁZIfiijfIi.'ZffZiIIlZTfoI.’ZIZIZZIiIII"”'i """ QE‘%LY
. HICROCODE, HMP-1116 PLP 1641803 REV. A | €CAY 1641603,1641604,1641653 "657.0415..:3.-.--”_____‘___“'jj:j_‘j_fjjffjjjfjjj:_:_jj'_
........................ HUGHES PROPRIETARY |© | 1 " 1 [ [ [0 [T
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........ TRIGOHOHETRIC THSTRUCTIONS et iiais e inaeennua... PAGE 89 ...
B DRNCE EOOE " " a00RY ADDEE BINT . SOURCE STRYEMENE ... . - oo cosisosss s S e RO Ao o A7 MAY 79 .
DR ...,.....,.lﬁ..i.mz- ........................................................ 00035270 .. .. Lol
............................. 6713 ® *Y* TS SHIFTING IN CORDIC SHIFY REG -- IGNORE IT & GET X INTO . . 00035180 . .. . ... ................... ’
’ ... 8714 ¥ THE SHIFT REGISTER FOR DE-HORHALIZATION OF RESULY. . . .. .............! GODIBAND - e e S e
. 6715 # *MSH® ® SHIFT AMOUNT. . . . ... o tiiriinaanniinnnenanans 00035200 .. ... ...................
000596 B81BCOOOEO . . .. ...........! 6716 CZYYERN LR CORDCTL NSH . . ........! SHIFT AHOUMTY ... . .......1 00035210 .
000597 836000180 . ... ... ........ 6718 ... .. LR . QCORDL . . .. ... ... ADVANCE X 7O SHIFT REG . ... (DL LT T A 4
000598 83800019C .. .......... 6720 LR Q,CORDM,SP=SHFL _____ . i ADVANCE X AGAIN, START SHIPFT ___ 00035230 .  _ . . ... ... .....cco.....
000599 D1B0B15EQ 6722 CZYEXIT IR RAR,LINK,ST=CLR _, . . ... HORHAL RETURN, vi=o ... Q0035240
.................... L i ..., 00035260 ..
,,,,,,,, 6T26 mun ’..".l!:l' - SERERAL GQUARE-ROUT-DF-DIFFEREM:E-OF-SMARES L B003B270 e .}
............. 67278 ... e s DOOSSEONL oo s
.............................. 6728 # THE FOLLOWING CONDITIONS ARE GUARANYEEDS . .. .. . . ..................00035290 _  __ _ . .. .. .. ...
S T 6729 B 0CE X <SBOD0000D . . . . .. .. e 00035300 ... ................ 5
A I TRl L T T R S 00035310 ... .. .................. /
.............................. 6731 u (XeY) >=40000000 N I L L T L A
.................................. 6732 u SCRATCH! THETA(HML), M(ML), Q(ML), CVTR, CORDXC CARD ____ _ . ... . ...... 00035330 _  _ . . . . ... ............
.................................. 6733 ¥ NSH = MRBER OF SHIFVS YO DENORMALIZE RESULY . ... . ............ 00035340 _ . .. . ... ...
e T e 00035350 . ... .. e
________________________________ 6735 ¥ NORHAL: mm.lnxtuvnamzcus@mm-z-t--zn GL=ZERO  _ ___ LB0035360 e
CTrnTrTnTTTTTUUL....6736 w o ERROR 3 GLENONZERO (ERROR IF YOX) . .. ... ... i e DUOISIT oo e e
.................................. 737 M T D003 e
__________________________________ 67386 ¥ HOVE: COI‘I'IEHI’SREFEHRIHB‘I’DTHEMMMEOFXMYASM THE 00035390
__________________________________ 6739 ® REPRESENTATION S.DDOD -- S=3SIGN BIT, DDDD=31 FRACTION BITS. THIS Is__00035&00,_”_”___,______________.__,
S O 6740 % FOR COMMENTS OHLY, SIMNCE ABSOLUTE SCALE OF X AND Y IS _IMATEPLIL.“_‘OOUZSGID T ———
CD059A anasuoou __________________ 6741 SQD . AQRR = X8000,X8000,SP=DP ! O IE B i eeeaeaes 00035420 . __ s
000598 623800323 . .. ... ......... 6743 .| LR M)Y,C,SP=DP . . .. ... H 1= DIVIDEND, C 3= 0 . . ... ooO3s430 . . o
00059C E4EB20703 . . . . ........ 6745 . .. DIV MaXoCoBP3DP _ . i e aeaan ] 00035440 . __ et
00059D 158085A00 . . . .. ........! 6747 ... .. BCT . CaSRDL oo i BIF Y/XHW(C!-M‘I’ BITY . .| 00035450 . ... ....... ~
................................. 6749 & R R e ey s DO OISR e s e s
____,.___________._“’________'___6750I‘I'/X=I.IOOO<'II! Y>=X): IF Y=X, ANSHER=0] OTHERWISE, ERROR. _ .. e Srntoes | Q00350 .o
................................. 6751 8 IF Y=X, X = ANSWER = 0, FLRI=ZERO .. .. .. ........................00035480 ... .. ...
. CTSEN . AE SN, FLRIENONZERD oo s o vt oo s e o 00035490 . ... ... .................
00059E 948801123 . .. .. ... ... .. 6753 .. SR . XoY,FeSP=DP .. ... T L T T R 00035508 . .. .. . ...............
00059F 91B08OXEG .. .. . ....,..6755 . . . T T G | R Q003SSI0. oo v e
............................. 78T W eiiiiiii......b0035520 ...
. _.‘.......,,...,..._6755-mwmot- CONTTNUE DIVISION . . . . ... ... . ... ....cooveenannnnnnnnnn. 00035530 ... ... ... ...
0005A0 E4EB20703 . ... .. ... ... 67508601 DIV M NGCIIBEDR o oo s = s AR 00035560 . ... .................
0005A1 15B085A40 .. . .. ....... 6761 . . ..... BCT C,SQDNADS . ..........| BIF Y/X=0.0)00¢{ (C=-QUOT BITY | 00038SED.. .. e
0005A2 E4EB20703 . .. ... .. ... ..... 6763 ... .. DIV | MuXoCoSPEDP . i aaeas ] 00035560 . .- oo csiaiamE g
0005A3 25B085A60 .. . ... ....... 6768 . BCF C,)SQDADS ... ........ BIF Y/X=0.11XX (C=-QUOT BIT) . | 00035570
.............................. 6767 8 e eiaiiii.......00035580 ...l
S s 6768 ® NO ARGUMENT ADJUSTMENT MECESSARY . . . . ... ... ... ... . ... ............. 00035598 ...l
000544 820000180 ... ... ....... 6769 SQI:IHI.DJ R QHsSH L SET Q = DENORMALIZATION COUNT QOORSGO0 ..o e
0005AS 25BOOSBEO . .. .. ... .. ... éem . LB SQDCORD e 00035610 . . . .. ..
.................. ms-ooosssanGR TRAINING
_.,.,.jifiZZZﬁ'._".Zf‘iﬁZIilfi‘ljljfﬁﬁiﬁ.ﬁjﬁﬁiiﬁﬁﬁiifZfZIZZIIﬁifﬁﬁﬁZZ.'iZIﬁjfIZfIIfZZZIZ.'IlIZIZIIfjZﬁILIQZZIﬁZIJIiZIiIIIlJIIZ.’.’IE;’.i.";ZT—f-I.ffiff‘if-«?
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o INOSNRMIEVRNG: TUSTRUCHROME ..t 0 sttt s 0 St S s PAGE . 90 . . ... ...
LOC ‘OJECT cook ADDRL AGDRE STHF  SOURCE STATENENY . i, s TR e s e WY T9
' L . 6774 » Y/X ¥0.11XX, IE Y/X >30.75 -- WE MUST ADJUST ARGUMENTS Yo~~~ '~ "' 00035630 Tt
...... 6775 #  GET CONVERGENCE. 00035640
el e £ A | I S ————————————— e O0RITEBE . .. ovainiinn v
...... 6777 » . iy~ 00035660
........... 6776 # FIRST FIND M,E SUCH THAT: x M ey Bn. Esoy T tccctrreeese........ 00038670 0Tttt
R 6779 m [X-Y) = H & 2uu(-2ME}} .25<3 M <1.00, E>=) Tt ooo3ses0 Tt =
___________ 6700 ¥ IF (X-Y)=.25 (XE X=1.0,Y=.75) _TIHEN M=1.00, z-1_,,______'___m_,__‘ono:ssvo__‘____'___A____‘___‘__‘_m_
______ 6701 ®&  ELSE (X-Y)<.25 AND .25¢® I <1,00 (HOV=1.00), E>=} o mcacnen s s OO ol R s
_____________ 6762 ® BQDIX,Y) = SQRT(XuN2 - Yuw2) IS CALCULATED )5 FOLLOMS: e DOOTIMM ;oo L T IO TR A
........................... 6783 W SQD(X,Y) = SQO(XeYeH, XeV-MIM2Uu-(Eel) S b oy e e 90035720 0 0
________________________________ 6784 ©  IN THE CODE WHICH FOLLOMS THE RADIX IS MENTALLY mn_uxm__________oooasno”____”___m___'__“____m
_ L 6705 ®  ONE POINT] THEREFORE AFTER CORDIC ONLY “E® SHIFTS ARE REQUIRED ) ] S—————————— L
G005A6 920000180 6786 3QDADS . IR Q,NsH .8 3= NSHeEy E =1 T QOOIRTAD. . cingi e
0005A7 s23soo103 LT 1| R — LR HoX,SP=pp . e ..o..... 00035760 0 Ut
L é790 SRR MY ATCSBHAML,CYN=1, . M ix (X-Y)%4 (PHYSICALLY MOVE ~W00035770 <~ " 7 """t ttiteee
DOOSAD: BAFBOBIRY ... ..o AOC=PLS,SP=DP . DATA LEFT 1 BIT; MENTALLY HOVE DODISTOG. ... . oo it .
........................ QT B i o0 RADIX POINT RIGHT 1 BIT) _  _ 00035790
; TN v 6793 Qtood=e a0e3s80® .. ., ottt
0005A9 az3soié0 T, TN LR MMF R ooolsaie :
0005AA 158035840 6796 BCT , 6L.SqoMomMY .~ 7| BIF (M) NONZERO '~ ooo3seze 7T i
......................... érom m L T o S U - A 1] x5 T
o S ——— 6799 » H(H)=0: HAVE AT LEAST 14 MORE LEADING 0°S TO SHIFT .~~~ =~~~ == OROIBBAD ..o o U
0005AB 83ABOO1SY T 6800 8RR . H.H,AIC=D,A0C=A,SP=LTOH HIM)ssmeLy  ~~ " "7 0 U 6oo3sese . Tt
e e——— e A AR 6802 M ....... BRR __ MiM,AIC=D,AOC=A,SPSLTON (THO CYCLE EXECUTIOH) =~~~ " ooossesn Tt
0005AC g4bBORlEs 6803 SR H.,H,SP=SPEX,DEST=INHIB L HiL)I=D R g e ooo3ssve
0005AD 630000080 T —— égos5 A Q721 R L ... E 1= E48 (IF NEW H{00,01)=0°S) o DO0ISBA0, . oL
o W 6607 ., NI . HoX'CO‘,FoMOD=SHAP,  _ ~ maco3sgeo0 U
00054E éE3m@¥ecO0 0 U ... DEQVSINMIB | T 6oo0sss00- T
O00S5AF 25B035B840 e - — 8cF eL,seObORML BIF H(oO,81)=0's ~ " eoosser0 T
.................... éear w i B S ,,.A.,...“.,..‘.....A.0003593'.,...‘....,..........,,....,.
e 6012 & 1000,61) NONZERO! SHIFT RIGHT 8 QUIT NORMALIZING &~~~ =~ ' L 00035938 T
000580 825800263 éeis . BRR . M M,AIC=A,AOC=PRS,SP=OP  ~ Uit goosse4e T T
0005B1 azsoolss T 8815 s SRR | H.HLAICEA,AOC=PRS,SP=Dp ~ T S e e eeossese T
0oos82 ss0000000 T L erR @@ € SHOULD HAVE BEEM BUMPED BY 7 | 00035960 ||| W [ '~ '""ttttttite
000583 25B00S5BAG R 819 ... o 9 oo RERR—————————— e i
................................ g2y &«  ORHALY Y ED s wy may (it cecreces-se... 00035980 0 Uttt
.......................... 6022 & HORHALIZE M (POSSIBLY ALREADY WORHALYZED oOR 'l-“i,...............‘..00035990.....‘....‘....“..,..,..,..,
; PR RES % AR BLOWOR DRXK i e s b e Qoo3so00 T
000584 6E3B19700 T T 6024 SQOHORM1 NI . M,X'70",F.MOD=SHAP,DEST=THHIB =~~~ " """ '" ittt eo03s0x0 Tt
000585 1580358A0 T T 6626 BCT . GL,SGONORMI = BIF ALREADY NORMALIZED OR ®1.00 & 00036020 | | ' ' " "' '"'tritrieee
......................... ésge @ YIMES)Y T T TCUtCtcttetetesrerse.eee........ 00036030 U
............................. 60629 & UNNORHMALIZED (LOOP 6..6 VIMESY 00036040 . Tt
R ni i T S b R 6830 SQOMORMZ BRR .. M.H,AYC=APB,AOC=PLS, . M 1= Mxa (loo)=g)y =~~~ ] mooo3éoso Ut
0005B6 goFBOONSS T T B e s S R 00036060
0005B7 ¢LE3IB19300
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TRiGOHOMETRIC INSTRUCTIONS . . . . PAGE 9L . ... ... ... .. ...
. LOC _ OBJECT CODE _ ADDRL ADDRZ A SYMV . SOURCE SYATEMENT ' ' ' W' ' ' ' === ' iiretetttititis BZMAY 7R
e 6836 _ BCFC _ 6L,SQDNORN2 ,Q _E33E¢1} BIF M UNNORMALIZED | | eoo3s080 L LTttt
000588 910000000 T T TTTCC T 6835¢%,IR . Q,Q e RS AR B T S e D e e e R SO
000589 258035860 . .. . 6837+%,BCF  GL,SQONORM2 . B —— R I
.................. 6839 B i .1 T R
............................ 6040 » HORMALIZED (EWZ = 8 POSITIONS SHIFTED) -- QsE Cii......00036000 U

S 6841 SQONORM3 ERR  X,Y,AIC=APB,SP=DP, x:-tanmnmm POINT | u00036110 Tttt

00058A 80DBOOX23 .. ... ... .. ... ... ... ... .  AOCSPRS,MO0=LOG ... . . . . . . ... .. . s T oot L S N
....................... Los S N ——— R gonssg

__________________________________ 6844 % HOTE: MNORMALIZATION WOULD BE NEEDED HERE YO GUARANTEE - . ' """ ooo038140 .~~~ ~°7°

__________________________________ 6845 B (XeY) >=08000000; HOMEVER, PRIOR CALL YO CORDNORM HAS .~~~ "' '''goo3é1s0 . ~~ °~
..................... 6846 B ASSURRED THAT (XeY) >= 40000000 . . . . . .. .. . . . .. . .. .. """"""""ooo3eree T

.............................. 6847 ® Ao S —— "

o i 6848 w SETUP NEW X AND Y ARGUMENTS FOR CORDIC @ /[ 7 i 60036180 . T Tt
000588 823900103 . .. ... . ' 6849 . . LR YoXeSP=DP . Tttt ooo36190 o LTIttt
0005BC B0BBOOLES . .. . ... ....... 6851 ... AR Xol"llsP DP KORLD 3= XeWeM .. .. ... 00036200 . . ... oo
000580 94B900163 T T " gpsy ' SR . YoMuSP=OP T YOI) 3= Xey-p O00SERR0 . oo o
.................................. BBOB B ot S L AR R T s e NOUSARER - o A
R T s e s S M e et fo S R D S AR AN S A R b e 00036230 . . . .o
__________________________ 6857 & DO (Hel) ITERATIONS OF HYPERBOLIC CORDIC, DEIUING YYO ZERO. .. 00036240 . . ... ..
................................. 6858 % ON (He2)°TH ITERATION WE DONT OO THETA OR Y. . . . . .. '"""""ooo3sézse . ... =~

_______________________ 6859 % (NOTE THAT °*THETA® REGISTER IS DONT-CARE.) S R e e OO o T e e

i e S e 6860 ¥ V=1 IF ARGUMENTS UNADJUSTED] V=0 IF ARGUHENTS HAD TO PE mmrzn. L... 00036270
0005BE 918380023 . .. . ........ 60861 SQDCORD IR CTR.CPR,SP=SPEX CTR t= Hel . Q0036280 ...
0005BF 638780810 . ... ..., 6863 .| LI__‘_cDRDCTL.ROﬂ-I'IP _________ INIT EXTERHM. IYERATI(N COUNTER , 00036290 . . ... .. .. ..........
O T T BOOILIOY ... TSRS
.................................. 6866 ® INITIALYZE OUTBOARD REGISTERS . . . ' ' """ ' """ """"""""""""""" ggo3g3p0 . TITiTTttrirreoo

s RGiR e e 6867 ... .o | 8RR _ X,CORDL.,AIC=B, . _ . X(L) -- CORDIC CLOCKS MHEN __ _mo00036320  _ . . . . .. . . .
0005C0 8IBBOGIBI SP=SPEX,DEST=INHIB ‘CORDL® OR ‘CORDM® IS SOMCE 00036330 ... ...l
0005C1 818800190 . . ' 669 .. - BRR | X,CORDM,AIC=B XEMY e o o T

L eemy L RR | Y,CORDL.AXC=B, . . ... . 7T ot e
0005C2 818908183 T T Tt Tttt SP=SPEX,DEST=INHIB . . .~ TTTtoitttTTTt 00036360 T T ‘

. e S T s seveard SRy 6873 ... 8RR Y,CORDH,AIC=B,3P=SHFL, A Y(M)} INITIAL CORDIC SHIFT ____. w00036370 L
0005C3 B1BONIOC T 1Tttt FESP FLR := SIGN(Y) ... 00036380 T Tttt
................................ 8878 B e 00036390 T

............................... 6876 ® R A e R e R R R S e s —a DRBIRARE 5T SRS sy s it
_________________________________ [ 0?7II:WDIC LOOP, ODD ITERATIONS(1ST,3RD,...)}? Y FIRST, ‘IHEHXWD'.WHII

....................... 6578 e e e e iaaiiiiiaieaiaiiau......... bO038420
0005C4 15BO1SCDO T T TS 6879 CORDHY1  BCT _L,CORDHVIL [ G 25 R BONROAID oo
........................ eaoL w S S
________________________________ 6082 B Y>=01 ROTIT!'IDGH lI’ FIRST, THEN X)i ROTATE THETA UP e ewa.....00036450
................................... 6883 . CORD  Y,THETA,X,2,1,2,CORDL, A Y-,THETA¢,X-,FLR:=SIGN(Y) |~ 00036460 '~~~ - ===
...,.....‘.....................‘...‘...............connn.connam.mr-...‘..................A..‘.......,...-ooomn .............................
SP3I=SHFT,SP1=SHFT _ ~~ ~ ~ o ottt 00036480 T Tttt

T 0005C5 968909783

0005C6 B6B902198 688644,5RB _ Y,CORDH,F,SP=SHFT Y; INIT SHIFT
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TRIGONOMETRIC INSTRUCTIONS . . . PAGE . 92
LOC OBJECT CODE ADDR1 ADDRZ _ STHT | SOURCE STATEMENT =~~~ W~ "' = 7 70 = wrrriimioris o L1 U A
0005C7 82BAOB2FY .. 6888+4,AR  THETA,CORDROM,C,SP=SPEX, DEBYSINMIE .. oot iiinmti e o R R S S
0005C8 A2BAOOOFO 6890¢M,ARC  THETA,CORDROM, =  THEY A
) G e 6892+8,5R  X,CORDL,C, oo BUMP ITERATION L
0005C9® 96BBOB7BT . $893em, SPRSNEE VIR DE BEALIIN s o e smosmisnti SHssm P R ST I LR
0005CA B&BBOOISS 6895¢4,3RB  X,CORDM, ,SP=SHFT | Xp INIT SHIFY 0 0 00 Tttt R
0005CB 15800500 - 6897 B8CT CIR,CORDHY2 = = "LOOP" TO EVEN ITERATION 00038490 T
0005CC 25B005E40 ... o B SQDECORD . ... ., END OF LOOP . . ... ... . . .. 0003680 ... oo eoiii
.................................. éeor s e | L L L e o T
__________________ 6902 # Y <0t ROTATE Y UP (Y FIRST, THEN X); ROTATE THETA DOWN i .........000368520 Tt
__________________________________ 6903 CORDHYIL CORD , Y.THETA,Xs2,2,1,CORDL,y Y4, THETA-,X¢,FLRI=SIGN(Y)  W00036530 e
................................................. CORDH,CORDRON,F1=F i iiiiiieiii.......... 00036540
...................................... SP3=SHFT,SPL=SWFY __ .. . . . . .. .. ... ...............00035s0 T TTCCtU''"
e 02E68  69040CORDHYIL EQU 'm . T T
0005CD 828909383 | . . . . 6905eM,AR  ¥,CORDL,CF,SP=SPEX,DESTINHIB 0 11 1 1T
0005CE A2B9021%0 . . . .. 6907+%,ARC , , Y,CORDM,F,SP=SHFY . W3 INIT SHIFY _ - (7 i o
000SCF 96BAOOSFS ... ... .. ... ... 6909¢w,% _ THETA,CORDRON,C,SP=SPEX,DESYEINMIB | [ [ [ 1/ 177 777777TTTITITUTITiineieiitiniiini
0005D0 B6&DAOOOFO 69114w,SRB  THETA,CORDROM, THBTA. . oot e e A A S e e, oo o
................... 6913+m,AR  X,CORDL,C, . BUIE. TYERATEON ... .omsisins oyl A T BOEEE e e o o B S A Snes
000501 s28e08327 T 6914w, SPESPEXOINCR,DEST=INHEB . . . 11T
000502 AzBeecoloe . . . 691648,ARC __ X,CORDH, ,SP=SHFY | X INIY srey T T R R A S 1
0o0sD3 1sBOO5DSG . 6918 eCr  CyR,coRDHYZ “LOOP" TO EVEN IVERATION . | 80036566 Tt
000504 e5B00SE40 é%20 . ... .. B SQOECORD | ... .. ... EHD-OF ROOP . . v i eoo3ss7e .
...................... 6922 w S T P S v SO B
......................... 6923 o e e e e e e s eaa.,, 00030890 T
____________________ 6924 ¥ CORDIC LOOP, EVEN YTERATIONS (2MD,4TH,...)1 XK FIRST, YHEM Y . 00036600 o0ttt
R GO B ooo3é610 L !
000505 158015000 6926 CORDHY2 _BCT  L,CORDHY2L '~ '~ 77 .3 G 2 Q0036620 T
.................. 6928 & Ceiiiiie.......00038630
_________________ 6929 ® Y>=0t ROTATE ¥ DOMNH (X FIRST, THEH Y)3 ROTATE THEVA UP T 00038640
,,,,,,,,,,,,,,,,,,,,,,,,, 6930 . . ., CORD  XoVHETA,Y»2,1,2,COR0OL,  X-,VHETA¢,Y-,FLR:=SIGHIY} . u00036650 A !
............................................ CORDM, CORDROM, FI=F, 1 L e I
. U, BPXZSHFL SPISBHFL .. ... mns e o s o s oo0o3ee7e . ... ..
0005D6 96BOOSTDY 69310%,3R _ X,CORDL,C,SP=SPEX,DESTSINNIB |~ |7 1 T T T
000507 B6BGOOLSC 6933¢8,3RB | X,CORDI, , SP=SHFL COREINIY SHIFY
000508 B2BAOB2FY 7 693504,AR . THETA,CORDROM, C, SP=SPEX,DEST=INHIB | [ [ [ [ [ [ 1777 77 iin
000509 A2BAQOOFO 6937¢4,ARC  THETA,CORDROM, FUETR . ocvsnsimmnanmmver s S SRR T o e o o TR s
e e I L I R LS s
0005DA 96B9097B7 | . 694048,  SP=SPEX¢INCR,DEST=INHEB
000508 B6BYO219C | ] . 69424%,SRB _ Y,CORDM,F,SP=SHFL . Y3 INIT SHIFY R
0005DC 15B005C40 6944 BCT  CVR,CORDHYY = =~ = “LOOP" TO 00D ITERATION | T ——— L

. 1641803 REV. A .

HICRIIDB!; HHP-1116 PLP
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TRIGOUGRIETRIC INSTRUCTIONS. . .. ovnnasiaim oo v o i o e 0 e o T B S S R S BRI PABE .98 oo paiinma Bin
LOC OBJECT CODE .. ADDR1 ADDRZ SYMT . SOURCE STATEMENT  ~  ~ "~ "~ .. JATMAY RO
.................. SPYESHFL,SP3=SHFL . . .. ... ... .. .. ... .. ............ 00038740 . . ' .~ " T
e D e OZEEE: CVSDILOIBIVEC BOD . W - . o o e e s e e et
000500 828808383 .. 69514M,AR  X,CORDL,C,SP=SPEX,OEST=INHIB . . .. .. .. ... . .. ototiiiiien ot
0005DE A2BB001SC . . . ... .. .....| 6953¢M,ARC  X,CORDMH,SP=SHFL X3 INIT SHIFT e e e et e e e .
Q00SDF 96BA0BGF3 . . . . .. ...... 695544,50  THETALCORDROH,C,SPaSPEX DEST=IRHIB | | | .ttt et e e e e e e e )
0005E0 B6BAOOOFO . .. ... ... 69574#,SRB  THETA,CORDROM, _ . . . . . . ... THETRR: oo s s o G b s s s e S e 5 !
. e e aeer i 6959¢m,AR  YLCORDL,CF, = BUMP ITERATION e
000SEX 828909387 . . .. .. . .. .. .. 6960em,  SP=SPEXeINCRO,DESTEINHIB | ittt e e e e ..
0005E2 A2B90219C . . ... ..., 696248,ARC _  Y,CORDH,F,SP=SHFL _ . Y3 INXY SHIFY .
0005E3 15B005C40 . . . . .. . ... ... 696 . BCT  CTR,CORDHYL . | “LOOP* YO ODD IVERATION | Q0036750 ... ... 4
.................................. S906 N ..o B BRDECORD: oo inmon e TSNPORRIOREY. covvvmmmnnnnn s DOOBATR0 o oo i e 0
.................................. 69T B . e e e eiabeaaieae...... 00036770 L
................................... 6968 ® DO LAST ITERATION (X FIRST, THEN FORGET Y AND YHEVA). ..~ ' '~ """ o0036780 .. . .~ .  '"""""""""""""
_________________________________ 6969 8 (AT THIS POINT Y(I) ® 2unu(-I) IS NEXT TO COME OUT OF OUTBOARD = _ . 00036790 . . . . .~~~ J
B 6970 &  SHIFTER, AND HAS FINISHED SHIFTING. ~FLR REFLECTS SIGH OF Y(X}.)  _ ooo3éeoe . - = ' B
0005E4 158015660 . . . .. . ... .. .. 6971 SQDECORD BCT  L,SQDADD . . .. . ... .... BIF Y<C TO DO ADD ITEATION ... 00036810 ... .. ............. ...
............................. 6973 u e e e e ieaa....... 00036820 L.
__________________________________ 6974 m LAST ITERATION IS SUBTRACT (DO X, FORGET THETA 8 ¥) . """"""ooo3ed30 -  twro-rrtitene i
G TE S R SR e 6975 ... SR, X,CORDL,C, sceno O s SR TR MOQOIGBAD. ... covomva i e PR B
DOREES DOBBOBTOR oo o N R ] L L e ————— 0036850 oo e
000SE6 B6BBOOL9O . ... ... .. 6977 ... SRB  X.,CORDH . ] XOHY .. 00036860 ... ...
0005E7 25B8005EA0 . . .. ... ... ...| 6979 ... L PP 00036870 .. ... ... ...
.................................. BB W s R R R e R e e aresssare s O DO L e s
______________________________ 6982 & LAST ITERATION IS ADD (DO X, FORGET YTHETA & YV . " """"""" ooosesee . .. . . oot
bt S R S 6983 SQDADD AR = X,CORDL,C, . . . . .. BOLY oo iniaiiiama i i #00036900 ...l
000SES 82BOOB3B3 . ... .. ... . ............ .. SPaSPEX,DEST=IMMIB = . .. .......... S, 00036910 ...
0005E9 A2BBOO19O . . . .. ..., 6905 .. ARC  X,CORDM . XIMD BOOBSIRD | ..o it s ey
I T BO03EVI0 ... ovinnn sne v b e
000SEA B137801BO0 . . . .. T 6988 SGOTST __ @RR __cmncn..conm..ucm ..... ADVANCE X IN CORDIC MECHANISM _ 00036940 ' 't -- 't mn n
e TR et et 6990 B e CORDCTL 3= @ = SHIFT AMOUNT 00036950 . . . . _ . . . .. .. . ..
000SEB 96BO0GLSC . . .. ... ........ 6991 ' CR ABORTAD,CORDM,SP=SHFL __ ADVANCE X IN CORDIC MECHANISH 00036968 .. .. . - =m0t
T o 2 T S INITIATE SHIFTS ON X .. ROBIOITD . . osvin v s smvuvin s s
000SEC 823000000 . . .. . ... .. 699 .| NOP ., .. ... ............... HAIT FOR SHIFTS __ . . . .| L
0005€ED 823000000 . . 6996 ... .. NOP » . . . ... ............HAIT FOR SHIFYS __ _  _ . . . . .| 00036990 ... . ... '
e 6998 .. ....| LR . X,CORDL, D (Y #00037000 . . .. .. ... ... .............
0005EE 03B8081B3 . ... ...l DEST=INMIB,SP=SPEX . .. . . . 1 Tt QOOBZ0M0 .. ..o
O00SEF 83B8001%0 . . .. . .. . ... . .. 7000 . | I {1~ 0 e L 1 | I BABBIO20 ... ... snn s gy R sy
..................... TOOZ Wi mononmin S A e sy QOOITOB - s e e D L
B, 7003 # ALL DONE, X=RESULY, GL1=ZEROs'NO ERROR* .~~~ . """ 00037040 . ... ...l
0005F0 D1BOB1SEQ 7004 IR RAR,LINK,STSCLR NO ERROR! GLI=ZERO 00037050
—_0005F1 |
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__________________________ i MRS SORR———————————— 1 | | (B
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............................ O e e e s s s DORIEAIN RS NS s
e o SRS K BEEs 7020 ® SRQL -- SHIFT RIGHT QUADRUPLE LOGICAL (RX) ~_ ~~ ~~ "' ' "' ' "' " ooo37igo . .. . Tttt
.......................... 7021 @ SLQL -~ SHIFT LEFT QUADRUPLE LOGICAL tﬂIl_,,_,_..,......,.....‘.....09937190....‘.........,...‘.,..‘.,...
e, 7022 ® SRQA -- SHIFT RIGHT QUADRUPLE ARITHMETIC ARED T e b L R ———
...... coeeeeano.. JOZ3 N SLAA == SHIFT LEFT QUADRUPLE ARITHHETIC (RED ... .. .. . . . ' 0 00037210 |~~~ """ """=="=-iwioeee
........................ JORY M .. DR & SNIFT MHOUMIY 05630, .oooscnminmmmivinvapemsninsiagersysiss O00BTER0 | = ormintimmsan s
) JOERN AR B ARNERE TUSTMY.... covovi st e O SR S, et ogo372z0 Tttt
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.................. 7026 n RO T e
.................................. 7029 8 . e T T )
.......... e .l g |~ 7 i oy
o S S e 7031 SRQL . WR MOR,X0020,F, . SET 6 XF COUNT >= 32~ ' """ NOOORTENOL. . oo nmr s
000600 8E3269043 T I —— ... DEST=INHIB,SP=SPEX .~ ettt DO0FTION ..o oo o A
. e o B R cTo33 LR TEHPYD,YOPl, __ TEMPYDIL) 1= (R1e1) S woo037310 o Tttt
000601 838108173 . . ... . . . Tttt .... SP=SPEX,DEST=YNHIB  _ _ Uttt oo0s7yszo . Tt
000602 B2bzso0ss ., 7038 AR IR,X0020,8P=SPEX 2z feeeiiecevei.i...... 00037330
000603 a3go00150 . (3.7 RN QM) t= (RRe2) T BO03PIG0 ... s s
e T R e YOIV e w  Qvor, QELY I=ARLOB) i i NOOBIFABD oo PTEEERNS R
000604 838008173 . .. . ottt SP=SPEX,DEST=YHKHIB o o oy e ey ONOBFEAQ T EIIR R et
000605 258026090 . . 704y BCF  GeSRQLY T BIF SHIFT AMOUNT < 32 7 coo3zsze - Tttt
B . 7043 8 R e SRR S R TETH ey A eoo3ysee . ...
: N ok s R 7044 » SHIFT AMOUNT >= 32 """ " e OOOITIN . oo o
000606 BO35002A0 7065 AR  Xeooo,Q,C,DEST=IMHIB L i= SIIIFVED OUT BIT IF SH=32 ... 00037400
000607 820000023 T 7047 IR Q.VEHPYD,SP=DP L Lo 00037410 Tt -
qQoos08 94BlOOO23 704% . . SR ... TEHPYD,TEHPYD,SP=DP _ VEWPYD =0 .. ee03y4z0 0T
. S josy s o o T T s QOO3TAI0. ... oo iie s o .
L i O S 7052 ® OO SHIFY . .l Tttt o0037440 T
000609 C3Bl1COOSO0 7053 _snau,”Ln_“_cm.mn.ansl__ _______ SEV COUNTER & REPEAY: = 60037450 .
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00060B 258006250 . ' 7057 . B ! SHBAEXET ..oz 60 STORE RESULT & SEV FLR/CC . | | eo037470 . e
......................... L L T T R SRt T i
.............................. I N o T e R AR R S RSSO SO RAN e RO SRR ke st
.................... 06 8 T L e e
R T s 7062 SLQL MR MOR,X0020,F, SET 6 IF SHIFT AMOUNT >=32 ®00037510 . o Tttt
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00060E 82B260063 WL AR IRWX0020,SP=SPEX . e 00037550 1ottt
00060F 838000150 .. _. .. 70068 | R QY0 L (RI#2D ... 00037560 L
................... 7070 LR Q,YDP1, 2 L L L (e
000630 BIBQOBATI . . ... ocvnnaiiins v s ... SPaSPEX,DESTsIMHYB Tttt 00037580 ... ... ... ...
00061 ESBOZ6LAD | . o il TOIL. i BCF , 6,SLQLY ..  BIF SHIFT AMOUNT < 32~~~ " 00037590 ...
T A B e 00037600 . ...
7675 ® SHIFT AMOUNT >= 32~~~ '~ "'~ " ' T Tttt O0ITOND . .. ... i e S i
o 7076 NI . TEHPYD,X'Ol*, _ . | GET SHIFVED OUY BIT IF SH=32 . %00037620 .. . .. .. .. = ==
DOOEAZ BEIOBOLS .. . .oconvvinunapaes  wiiesin o SPESPEXDESTEIMMIB . .o boooivn i cu s 00037630 . .. ... ... .. ... ..
S 7070 LRTC TEMPYD,TEHPYD,C," . . .. C t= BORROW(0-BIT) = BIT | #00037640 Tttt
000613 9A3208623 .. .. ... ... ... SPESPEXGDEST=INMIB | . . e 00037650 . . . ..., ...............
000614 @13100023 . 7080 . .. LR TEHMPYD,Q,3P=DP DRI, ;| 0 G2 L O 000376860° .. ...
000615 B0B85000A3 = . . . L S AGRR  XB8000,X8000,5P=DP ____ Q3= 0 . . . . ... ... ..., 00037670 .. .. ... .. ... ... ..
................................ 7006 & ST ik rasenemes SAIEEOB . e e st e s
b e RS TR TOBS 8 DO SHIFT . . . . e 00037690 . ... ... ......... ...
000616 C381C0050 ... . . ... .. . .. .| 7086 SLQLY LR CTR,MDR,RPT=l SET COUNTER & REPEATT _.Loo3r7O0 .ottt
000617 826100423 - 7088 ..., PLL . TEMPYD,TEHPYD,C,SPSDP _ _SHIFT (0..31 TIMES) .~ 00037710 . . . ' ' ' t--rw00ee
000616 258006250 . . .. ... . 7090 .. B ... SHe4EXIV .. . . .. 60 STORE RESULT & SET FLR/ACC .. 00037720 .. . 7 7 tiiome
............................... - RPN R el LA - | 7 7 2 | T s
................................ 0O B e ... 00037740 R
.................................. 09 B L L L L T
e e 7095 SRQA ___ HR  HOR,XO0020,F, . . . .. .. . .! SET 6 IF SHIFY AMOUNT >= 32 #00037760 o i
LT G T D e e SP=SPEX,DEST=IMHIB . . . .. . . .. .. . .. ... ... ....... 00037770 . ...
AL, s S R e ) JONE .. LR TEMPYD,YDPR, . _ .| (RIe2Y %00037760 i A S
00061A 83B108173 . L Tttt SP=SPEXLDEST=INHIB . . . . . . . . . . . . ... ..., RROITTI0 ooy g
000616 B82B260063 . ... ... .. 7099 .. ..... AR IRGXDOZOVAPERPER.. . oo vortooins St s S DOBITRO0 oo
00061C 838000150 . . ... ...... 7101 . L AREEEY o e i v i 60037810 ...
e e TAR oo LR . @YOPY, . . .. . (RYISID ] ®o003veze .. .. ...
000610 838008173 ... .. P=3PEX,DEST=INHIB = . ..., 00837838 . . s
00061E 826100A23 777 7105 | PLL __ TEMPYD,TEMPYD,C,SP=DP € = STeN®BIT _  ~~ ' 00037840 .
00061F 25B026220 . . . 7107 BCF G,SRQAL . BIF SHIFT AMOUNT < 32 eoo3z8so .. ... .. Tt
................... ROV B T T e S b T B e o SOOR AR e AR S e
U s A 7110 # SHIFT AMOUNT >3 32 00037870 . ... ... ...,
000620 820000023 nu LR Q,TEHMPYD,SP=DP | Qi=TEWPYO .. .. BOOITBON .. ... oo vavioiiay e
000621 B4Bl0O0023 T ms SRB __ TEMPYD,TEHPYD,SP=DP | Q = 0-SIGNBIT = 1'S IF SIGN=1 00037890 _ .  ~~ ~~ Tttt
................................. AL B i ieiiiiiidiiiiiiai.......® 0 _IF SIGN=0 00037900 _ ottt
...................... L I -1 > 7 L) U T
; 2 z o B ik B A ke em e o g e TINZ 8 00 SHIFT e BOOITIRO . ocovvisnis oo s a ns
ooo622 ciBiceoso T 7118 SRQAL LR CTR,MDR,RPT=1 SET COUNTER & REPEAT: | 1 0% ¥ L LT R —————————————
000623 824140023 T 720 PRA  TEMPYD,VEMPYD,SP=DP __ SHIFT & PROP SIGH (0..31) | 00037940 oottt
000624 824140E23 T M2z PRA __ TEMPYD.TEHPYD,C,SP=DP __ COHPENSATE PRE-SHIFT, . . | ooo37ese .. ... T
....................... N4 W . iiiiiiiinii.......C 3= SHIFT-QUT BIT 0003790 . . oot
......................... 7125 &« B SHE4EXIT R R R AR S e st DB IO s b
............................ WD M s e L L b B L ey P 3 L
__________________________________ 7127 » COMMON EXIT FOR SRGL,SLQL,SRQA: STORE RESULT AND SEY FLR/CC . ... 00037990 R . -
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.................................................................................................................................. B ey -
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000625 810002003 7128 SHEAEXIV LR | QQ,F,8PsDp | TTTTT T BOUSBORE . ooy coionn o
000626 623102023 = nie LRM  TEMPYD,TEMPYD,F,8Pspp 1T Tttt goo3eore T
000627 813080163 7132 LR _ YDP1,Q,5P=SPEX B E N ooo3s020 .. ...
000628 813080140 . 1134 R W@ L T e eoozsozo T
000629 9aB280063 = 713 SR IR.30020.$P=SP‘£X i 72 ) Lk ] T ————
00062A 81Bl80X63 7138 LR . YDPI,TEMPYD,SPSSPEX _  (Rlel) _ ~~~~ =W Tttt ooo3soso T
; G 740 LR YD,TEHPYD, W L P R —————————e upoo3s0s0
000628 C1BAB2540 ST=JnC,DC=YFCH,MC=MmYY -...oossore
.......................... TaE e S iiiiiii.iiiie...iai............. 00038080 T
e TINT s s S o G U R e o GRS 00038090 .-
................... e ..eo038100 o CCCTTT
; G N S R A 7145 SLQA _NR _MOR,X0020,F, 0T} SET 6 IF SHIFT AMOUNT >s32 u00038110 [T
ooo0sé2C &BE3289063 . . B, DEST=INHIB,SP=SPEX .. . oso3srze
i RS AR R 7 b T S LR TEHPYD,YDPY, (RRe1) [T NOOOIBAIN. . oo 2y waiiiinitn,
000620 838108173 [T T Tt SP=SPEX,DEST=INMIB =~~~ |1 TTTttUettteeottieenn eooxer40 T
00062E 62p280063 . .. 749 L AR . IR,X0020,SP=SPEX . . . ... . ... oot %go3aise
00062F 838000150 75 MR @YD L gooxeréo g
; e 753 ... LR Q¥DP1, . .. ... A el L L N 4
000630 838000173 ... SP=SPEX,DESTsTNWIB =~~~ CTTTUUTToitttteooteeees eoo3sleo . . . ..
000631 B26100423 7SS ......PLL  TEMPYD,TEMPYD,C,SPsDP _GET SIGN BIT .~~~ =TT ooosaxe T TTT Tt
000632 94pB40703 . T 7157 CRYS  TEMPL,C,SP=DP TENPLi= 1:ISIGN,31107 Cis0 eoesszoe Tttt .
000633 258026380 7159 ... BCF _G,SwQA) BIF SHIFT AMOUNT < 32~~~ °° goolezie . !
....................... 7161 W oy it UL A SRRSO - - ————————————————————
....................... 7162 # SHIFY AHOUNT >= 32 o BROABRAN. s mppr s SR
By g R T e NI ... JEWPYD,X'OL', .. ......GET SHIFTED OUT BIT IF SH=3¢ |  Wo00038240  ~~ ~~' ' """ "= '~
000634 6E3l08023 .. S SF"SPEK-DEST‘IMIB ............................ ooosezso . !
; e et e g L 7165 | LRTC  TEMPYD,TEMPYD,C, Ci= BCI?FIM(O-BI‘I’] =BIT .. ... mooosszee
000635 9A3108623 S G A SP=SPEX,DEST=IWHIB T BOO3BRTO .. _.ooivonivinivinin, o
Goo0636 p13looges TAOT .o svi LR TEWPYD,Q,SP=DP YEHPYD sx g T ooo3e2e0 . ... ...
000637 808500043 L AGRR XB000,X8000,5P=DF  Q3=p9o . oottt eoosezvo v
..................... 7171 # o T R R B A R e S S L b AR SR 8 e SOOBEBEE e
................ 7172 w DO SHYFY ... ................ 00038310
000630 C381C00S50 T 7173 SLQAL LR CTR.HDR,RPT=1 =~ ' SEV COUNTER & REPEAT: L L ——————————
000639 826100423 Tt nws.o PAL... TEUPDLTEURTD,Co8PoDp, SHIET (8,310 YINESH] COnBIY .. @0038330. . .. - = 0 Sfessnssses
00063A 824100023 T8 ¥ PRL _ TEHPYD,TEHPYD,SP=DP S CDHFENSA'I'E PRE-SHIFY . ecosesso T
000638 810001003 e, LR Q,Q,F,sP=DP FUR: i s, sl o e ooo3sszso
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000630 813080063 TION . viiiiion LR YDPL,Q,SP=SPEX | (RLe33 L. ooe3s3ze
00063E 813080140 7185 .. IR . yo,@ L L 12 2 I - ooe3ezso
00063F 9AB28006Y . ner .. SR .. IR,X0020,3P=SPEX = Tttt ooo3ssso
000640 eiBlBO0263 7189 LR . YOP1,TEMPYD,8P=SPEX (Rlel) _ ~ ~~ ' 'ttUUUttTUUO oo o T S -
e e ne, | LR _YD,TEHWPYD, = . (RY 3 moooss4re T
- 000641 Cl1B1B2540 T CST=aHC,De=IFCH e ooo3ss20
................... 7193 .N64SH MUF Seeeiaaeiiieciii...... 00038430 »
....................... 7194 -ooosamFORTRﬁaﬁ\JlNG
.............................................................................................................................. E{:TT LhEn .
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_____________________ 7218  STF -- STORE 48-BIT FLOATING (RXAD)Y /" 77" """ """""""" 00043310 T
................................. T2 W LOC,HAR 2 MOPERANDY ..o v s e avpinemimy ooy BROSIIRW o sonessuimupu o o T
i e, A .. 7220w LOCX = A-LCMEXT INSTHD . . .. ... e, 00043330 ... ..
3 G S e S J22r om0 L. e e e e e e e 00043340 ... ... ...
000642 83BBO000S0 ... ... ... 7222 STF LR SRO&MAR .. ..., .. SR8 = A(OPERAND) ' B008IISO. ... oinias i s e
000643 838760074 . 1T 7226 . LR LOC,IR,HOD=EXT2,SP=ZERO .. LOC,MAR 1= ACHI REG) . . . 00043360 Tt o
000644 C1BBBGOBS ... ... Teee | LR HAR,SR8,SP=POPR,HC=MRD . . . . ... . ... .........] 00043370 . ... ... ... .. .
......... ... TR286 W CHD  HCSHRO ieiu.... PO e e iaieaie......00043380
R R A R A AT 29N LR MAR,SR3,SP=POPR ... Pl MAR 1= A(HI DEST) . .. ~ " oo & 2 L
2 S T S R TS Jeso = HOP.. v s e e B2 . cirsina s e e o 00043400 . . . ... .. ....... ......
000645 C23004000 .. ... ... ... 7231 ... cHo MC=sd L. T T 00043410 . .. ... ... ...
000646 62B700104 T 7838 T, AY _ 1OC,X*10%,SP=ZERO . . Pl LOC,HAR t= A(MIDDLE REG) . 00043420 .. o7t
..................... 7238 ROP e P ..., 00043430
000647 C23006000 . .. .. .. .. . ... 7236 ... CHD HMC=MRO . . . ... ........ PO i s R e e e BOOATRAN . ...y S
000648 62BB00020 . ... ... .... 7238 . ..... AR ORBR o e PR s s ) 00043450 .. ... ...,
000649 B1BBBO0OBS . . ... ... .... 7240 ... LR HAR,SRS8,SP=POPR __ .. P2 HAR = A(HIDDLE DEST) | 00043460 . ... ... ... ... ... ...
00064A C2300A000 . . .. . . ...... R L T CHD  HC=MW = ... PO .. 00043470 . . . . ... ... ...,
......................... 7244 .. AI _ LOC,FREGBASE-X'l0' Pl LOC,HAR 1= A(LO REB) _  #00043480 . . .. . .. .. .........
000648 62BTO0BOA .. ... .. .. ... BPEZERD s BODASABO ... ..o st s
e SRR, SR A s J246 0 O oo P i s s e 00043500 . .. ... . .................
00064C C23006000 . .. . . TR47 L. CHD HC=MRO ... ... venean o 00043510 ... ... ...l
000640 62BBOOO20 ..., ..., . . T72&% | AI  _SR8.,2 .. .. . .... JR N 0 00043520 . ... .. ................
00044E B81BBABO0OBS ... ... TREL o iinn: LR . HAR,SR8,SP=POPR | PE HAR i=m A(LO DEST) . . _ .. DOORIEIR . .o e
00064F D2370A0CC . . . .. ....... 7253 ... IR . LOC,LOCX,SP=PINS,MC=MM . . . . . .. . . ... ... ieiiinnn..! DO0A3SHO .- . o e
................................... 7255 % CHD . WS .. _ PO 00043880 Tt
.............................. 7 256l___‘_,_‘III_”LOC.I.OCX.SNPM______F.l_______,_,_________”_________00043560,”__””_,“_“,____________
.................... 25T NOP e P iiee....... 00043570
000650 C23033400 T 7258 FINOJAM CHD ~ ST<CLR,DC=TFCH,MCSMRIY ~po 1 "  iiiimtosoeseseee 00043580 . TTTiTirroeertte
................................................. R R R R N T o T o possseenss sl senses sessnisseeestostssdssdssepsvie
....................... e AR A AR SR T A AR SRR oA A B S O A R AR A P B
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LOC OBJECT CODE = ADJR1 ADDR2 SVMT _ SOURCE STATEMENT ~~ ~ ~  ~~ =~ '~ ' ' ' - " -t it WY g9
W BOAR RS U SR TR N S S TROY M 00043600 . Tttt
................................ 7262 ® SFR -- SUBTRACT 48-BIT FLOAVING (RR)Y . .. ' ' ' ' """ """""""""""""" goo43610 . . Tttt
. 7263 W MAR,LOC = ACNEXT INSTN) ~  ~ ' ttooittentttttt 00063620 - T o Tttt
................................. 7266 8 G G B e R e DR IE I TSI RSSO s
.............................. 7265 » SF -~ SUBTRACT 48-BIT FLOATING (RXAD) .~ '~ '~ "' "' '""""""""""""""""gppq3e40 Tt
.......................... 7266 W HAR,LOC = A(OPERAND) . . . .. .. .. .. ... ... ... .. .. .. . 0004365Q ' CCCCCCUtUUUUUTUto
,,,,, e ii..........T267 W 1OCX 3 A-MHEXT INSTNY oo oo oot 00043660 T
e 7268 W B eo043670
000651 B636000E0 ... .. 7269 SFR | DR . LOCX,LOC = ... o« SETUP A-1(NEXT INSTH) . 00043680 L
000652 838770074 . . .. .. ... ....... T27Y L. LR . I.OC.IR.HOI)!EK‘I‘!.SP'ZERO s LOC,MHAR = YD = A(HI REGS) | 00043690
000653 C23B0s0AD ... 7273 ... LR . S2,X8000,HC=IMRO . . | Po 32=0000! YOGGLE REG3 SIBH __ o0043700 . . . X
000654 25B0065A0 . . . 7275 B SFRJOIN . ... ... PL__AND GO ADD 00043720 Tttt o
.................... E e T ce....... 00043720
000855 C23B060A0 . . . . T278 SF . LR . S2,X8000,HMC=MRO  _ _ .. . | PO S2280001 TDGGL! DPERMIJ ..... 00043730 L
000656 25B0067CO . . ... . ... ... 7200 .. B SFJOIN . . PL__AND 60 ADD 1T 00043740 o Tttt
----------------------------------- R e P
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LOC OBJECT CODE _ ADDRY ADDRZ . STMT _ SOURCE STATEMENT ... ... ITMYHHHHMHHHH .....

........................... TRAY N o o ..., 00043760 .
.................................. TEN4 % 1PN == 1OAD S6-BYT PRORATING .. $ORY .. oooonisenr v OOBOIIIO oo i

.................... 7285 ® CFR -- COMPARE 48-BIT FLOATING (RR) .. . . . .. . . . .. . ... ... ... 00043780 . . .. . .
............................... 7266 8 AFR -- ADD 48-BIT FLOATING  (RR) ... .. . . . . ... ... . 00043790 . .. .. .. .. .. ... .

................................ 7287 ® MFR -- MULTIPLY 4B8-BIT FLOATING (RR) _ . . .. . . . .. .. . .. .. ... 00043800 _ . . .. ... .. .. .........
.................................. 7288 » DFR —- DIVIDE 3-WORD FLOATING _ (RR) . ... ... . .. . . .. ... .. 00043820 . ... .. .. !
................................. TP 2 RN | | N
........................... 03288 7290 LFR . EQU W e iiiiiii...... 00063830
........................... 032B8 7291 CFR .. EQU . ® .. .......... 00043840 . ;
........................... 03288 7292 AFR . EQU _m e i i........ 00043850 ..
R A 03288 | 7293 MFR . B B o e e e e RS 00043860 .. ... ...
000657 8636000E0 .. .. ... ... ... 7294 DFR . DR LoCX,LO0C . .. . . .. .. e« SETUP A-L(NEXT INSTH) . ../ DODAIBTO . ... e
0006568 838770074 ... . ........... 729 ... .....| LR Loc.m.mnutxu.sr:zrnu e LDC.HMIIYS!I(I{I REGS) . 00043880 . . .. .. ..., “
000659 D4BBOSL6O . .. ... ... ... 7298 SR . 52,32,MC=MRO ... ... PO S2=0% DONT TOGGLE REGS SIGN .. 00043890 . ..~ ' "~~~ """ " S
00065A 628700100 .. ... . T 7300 SFRJOIN  AX . . LOC,X*10°* . . .. . .| Pl YSeX'10* = ACHIDDLE REGS) 00043900 . . . . ... ... ... ............
000658 CF3BOICSO . .. .. .. . 7302 ... XR | . 52,MDR,ST=SIE . . ... P2 S2=REGSIHI) .. ... .. .. BROASIIN oo

............................. 7304 W T L Ll . Wew ENABLE ABORT MM 00043920 .. ... ... ... ... ........ @ -
b 7305 0 AGRR ' X8000,X8000,3P=DP, .. .| Po aum,Ld=0 . LIl 00043930 || TTTTTTITTT J
RHOLSE COUBORONY - . ..o conocmr v e T HC=HRO . G 00043940 . T ... ...
000650 628700800 . . ... .. ...... TIOT . ooy ATl | LOC.fIIEGBlSE-X'lO' ______ Pl YS¢FREGBASE IMLO aESSI SO00RIISO ... e e
00065E 83BD00050 . .. .. ... ... ... ... 7309 .. IR __A2MOR . P2 A2(M)=REGSIMIDDLE) . . . .| QOORIN .o o ;

U U NS ma . 8CT _  E2,32,AIC=A,AOC=PLS, __PO E2=2%32 (Q(o00)=0) _ . _ . . .| BO0043970 . A
0008SF C27CO6180 . . ... ... ... MCSMRO . ] 00043980 . T
000660 83BEDOO7O0 . ... .. ... ......... ;2 . ——— LR . FLR,IR,MOD=EXTY .. Pl FLR 3= OPCODE . .. .. .. ...... 00043990 .. .. .. ... .............

e e ™15 ] LR AZMORs P2 A2(L)SREGS(LO) .. . .. ....... MODORAONE .o oo orna e e o -
000661 838008053 .. .. ...l SP=SPEX,DESTSINHIB _ . . . . . .. ............ 00044010 . ... -
000662 158076850 ... .. ..... ™7 ... BCT VGLWF3HLOAD . . ... ..... .« BIF CFR,AFR,SFR,MFR,DFR . 00044020 _ . . . ... ...

............................... 7319 % T B DD FMMWOAD . T UL ELSELFR ... ... .......00044030 . . .. . ... ... .. ..........
................................... v o R O R S ONS) N B
..................... 2 L A i L L A

............................... 7322 # LOAD 48-BIT FLOATING (RR OR RX) .. . .. ... ... .. .. . ............. . 00064060 .. .. . ... ... .
.................................... 7323 B S2,E2,A2(M,L) = OPERAND ... .........iieiiieiee..a....... 00064070 L
T s B30 W e 00044080 . ... ...
000663 838760074 . .. 7325 fSI.DAD LR LOC,IR,HOD=EXTZ2,3P=ZERO LOC 1= MII! REGDY B0084090 | ... e,
000664 62B700C00 . .. ... .. .. ... 7327 L. AY | LOC,FREGBASE . . . . | LOC t= ACLO REGD) . . .~ .. . 00044300 . . ..
000665 8230041A3 .. ... .. ... 7329 ... LR A2,A2,VF,SP=DP . _ . Viseo 00044110 .. . LTl lLlloiiloll
000666 25BO3GECO . .. ............ TIIL BCF EL.F!TRUZRD_,“__”“_,_BIF FRAC ZEIID YO GEH TRUE ZERO 000448120 . . . ... ... . . '

...................... T Y e T N T
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_______ 40-BIV FLOATING POINT . . ... . . . PAGE 102
LoC OBJECT l:llll IDDRI. lDDﬂl STHT | mc: ST“EHENT .................................................... 17 m\' T
L # HORMALTZE RESULT AND TERMIMATE] NEVER COME HERE WITH zERO ogco4syso
................................ W 92,E2,ARCHL) = RESULT .. ... ... ... ... .................. oooaelee . CTTTTittttio
R siol . W LOC 5 ACHY REGDY .~ Tt 00044170 Tt
000667 63BEGOODOD . . ] 7338 FINORH LY Q2,0 . . .. . .......... Q2 IS COUNT FOR HORMALIZATION 00044180 ..
000668 823D011A0 .. . 7340 R o R T et mr s s s . 00044290 0 T T
000669 158036600 . . 7342 . BCT | BLF3NORHY . . | BIF A2(M) MOWZERO .  ~  ~~ " 00044200 - T
................................... o e iii....... 00044210 T
................................. u AZI{H)=ZERD, DO 16 BIT SHIF'I' i SRy, IR o T e
BT . | T I——— SRR A2,A2,AIC=D,AOC=A, ____ A2(H) 1= A2qL) 001Ut M00044230 Tt
T T T T SPELYOH .. ... .. . 00044240 . T
I i oo 2. LT GRR M (2 CYCLE OPERAVION) . . . . ' OORANBEN .o ssscii R L
00066B 638D08003 . T T 0 7349 LY | A2,0,SP=SPEX,DEST=INHIB A2(L) t=@ '~ "' CC 00044260 .. .. . . CCcTTCUTtt
00066C 62BE00100 . . ... ... ... . 7381 AN o QBN o vy JOOONE, 0B oo s o) eo044270 T o
................................... x| e — e e eieiiiiienaii........ 00064280 Tt
............................... 7354 # AZ(H) NOHZERO, cuzcxmoo-m,.............,..‘..................._.oomzoo.,....,......‘._........._...
. 7355 F3NORMY HI  AZ,X'FF',F,MODSSHAP, _ _  ~ ~ ~  ~ - - " LD e T e
00066D SEIDY9FFO . .. T PO L TR 00044310 oottt
00066E 158036730 . ... ....... 7387 .. BCY 6L,F3NORH2 .. . | BIF 8 H5B°S NOMZERO .. .. ... | 00044320 o
................................... 7359 R 1 11} + | IR
e 7360 W 8 HIB'S = 0, SHIFY O Tmes Tttt DO0GRIAN ... oot s e o
00066F 62BE0008O .. . 7360 .. AL . Q2,8 ... COUNT = COUNTB .. .. ... . | 00044350 .
000670 638180070 . . .. 7363 ] B O . 00044360 oo T
000671 COBD40IAS TICE AR A2,A2,3P=DP,RPT=Y SHIFY . 00044370 o Tttt
000672 80BDOXXAS . . . 7367 AR | A2,A2,F,SP=DP . | e TmMES T L AR S
R B DEORRIIG. . ..o o
i 7370 ¥ 8 MSB'S NONZERO, WORMALIZE ~~ ~  ~~ ' '  TToTUUUtUUUUtttttttttt 00044400 T Tt
000673 158016770 . ... ... .. 7371 F3NORM2 BCY L.F3NORHG . . ....... BIF MORMALIZED . . . .. ....... 00044420
000674 80BDO1IAY . . < 7373 FINORM3 AR A2,A2,F,SP=DP SHXFY 00044420 . Tt
R - ¢ - BCFC L,F3NORM3,Q2 .. ' AND COUNT . T L A
000675 923€001CO - 737644, IR ﬂe-az ........................................................................................
000676 258016740 . TIIDRMGBCE . LPSHORHY . . coonirsnsse s s b e o S A S s R B dREr ey R e e b g
SR VRO W - oo, i o R S T S R i s ol s AR e Ry 00044440 . Tttt
00044450

000677 BOBEODLCO
000678 94BCO07CO
000679 25B086DA0
000674 63BA003S0

7361 ¥ HORMALIZED, BUMP EXP & YERMINATE

7382 FINORMG AR Q2,92 . .
..... SR E2NGQ2,C .
7386 BCF C,F3ERD

ALIGN THCREMENT WITH EXPONENT
UPDATE EXPONENT; UFLO IF BORROM 00044470

00044460

00044480
00044490



) ) ; }
1
GB-BIT FLOATING POINT PAGE 103 . .
LOC OBJECT CODE  ADORY ADDRZ ~STMT  SOURCE STATEMENT .. & . . iiiiiiieiuninnennnn. AP WY g
T TR 73N M R 00044520 LTttt
.......................... 7392 8 LF  -- LOAD 48-BIT FLOATING _ (RXADD _ . . . ... .. . .. . .. .. .. .. . 6oo44asze . ~ " " :
......................... F503 N CF - COHPARE SA-BIVFLOATINE UMDY -..o..co oo oioninno - RODMESSI oo oo ot o o
............................ 7394 ® AF == ADD 48-BIT FLOATING _ _ (RXAD) . . . " "~ " """ """ """ 00044540 . T T
Y 7395 W MF  -- MULTIPLY 48-BIT FLOATING (RXAD) . . ... .. .. ... .................0 00044550 Tt
............................. 7396 ® DF -- DIVIDE 48-BIT FLOATING __ (RXAD) .. .. ... . . .. . . . . 00044560 . __ . . . . .
................................... IR S T R R T |
.................................. 2308 U ROOK ® A-RANEXT DHSYNY e AODNRSEE e
............................ 03308 TI9 LF . EQU __w ... 60044590
.......................... 03308 7400 CF . EQU __ m L L.......00044600 )
............................ 03308 401 AF .. EQU B aia..... 00046620
.................. R T N .| i S S (| R ———————————
000678 D4BBOSLISO . ... ... ... 7403 DF . SR 9S2,82.,MC=tO . . . .. . .| PO S2=0t DONT TOGGLE OPD SIGN 00044630 . . . . .. ... ... .
00067C 628700020 . ... .l .l 0 7405 SFJOTN AL . LOCy2 .. ... ... . .. PL i, 00044640 T o
GRO4TD CPIAORCSY ... ... ol AN XR . S2,MOR,SV=SIE .~ . | P2 S2=OPO(HIY . ... .. ... 00044650 .. ... .. ... ... ...
................................... T R IO SN . TR T R
i e A e e R A A L2 - AGRR _ X8000,X8000,SP=DP, ___ | PO Q(H,L)I=0 L., MOOBGAGTR - oo s \
00067E COBS060A3 .. . ..l ... MCEHRO . . e 00044660 .o oot z
00067F 62B700020 . . . . ... ........ 4] ¥ S AT o BOCR o e Pl e ] 00044690 . . . .. e
000680 B3BDOOOSO . ... ............. 74014 .| LR AR . P2 AZ(H):=OPD(MIDDLE) . v 7 L
) I el 7416 . . BCT _ E2,S2,AIC=A,AOC=PLS, PO E23=2u32 (Q(00)=0) . . . . _ . M00044710 . . _ . . . ... .................... .
000681 C27CO6X60 .. . ... ... ..o HERMRO e e 00044720 . ... ..o 3
000662 B3IBEDOO7O ... . ... ... ...... 7418 ] LR .. FLR,IR,MOD=EXTY . | P1 FLR t= OPCOOE .. .. ... . . 00044730 . ool
o TN CTNED ] LR .. AZ,MOR, P2 A2(L)I=OPDILOY . ... .. .| W00044740 . Tt
000683 838008053 .. .%ol SORAPEL DERYWENIED . oo oo v i R
000684 25B076630 . ... ... ..., T422 ... BCF VGL,F3LOAD . .. . ... .... .« BIF "LF® INSTM . ............ 00044760 . L, Ly
.................................. 7624608 el o0044770 T
............................... 7425 @ COMPARE ,ADD, SUBTRACT ,MULTIPLY,DIVIDE (RR OR RX) .. ... .. .. .. . .. . 00044780 ' "~  ~" " "
............................ R R Y L T SO - .
: IRAETTET W U LAY T e e e s ] L e ———
000685 038?6007& ___________________ T428 f!I'II.DAI:I LR . LOC,IR,MOD=EXTZ,SP=ZERO .. LOC,MAR 3= YD = A(HI REGD) . 00044810 . . . . ... ..................
000686 C23006000 . . ... . 7430 . CHO  MCSMRO ..., ... PO 00044820 .. Tt
.QD068T 62B700100 7632 ..., AT LOC,X'10* . .. .........| P l’mo)(‘ll' = A(HMIDOLE REGD) .| 00044830 | .
¥00688 838800050 . . ... .. 7436 T ——— P2 S = REGO(NI) . .. ... DOONERR ... oo s s e
oboss9 c23006000 . 7436 _.CHD | HMC=HRO .. ...... | . AN g S 5. -2 00044850 . . . . ... ...,
00068A &2B700BOO .. ... .. 7438 .. AT LOC,FREGBASE-X'10°* _ Pl YD+FREGBASE = A(LO REGD) . 00044860 . e
000668 63BA00050 . . .. ... ... 7440 0 LR _AMOR . o P2 A(HM) i= REGD(MIDOLE) . . . 00044870 . ... ...
R e 7442 §CT  E,S,AICZA,AOC3PLS, _ .. | PO E t= 2¥S (Q(00)=0) .. . .| L
00068C C27906100 . . . ... T i e e
............. 7868 W T ONOP R iii.......00044900 T
OO 7445 . LR | AMOR, L LLTTULP2 ALY 1= REEDI(WOY .l M00044910 . T T
000660 83BA0B0SS .. . . ... . sP=SPEX,DEST=TNHIB T PE TR 00044920 .. ... L oL ol
- 00068E 15B046BDO . . . ... . ...... Te4AT . . BCT  _ V.,MFDF .. BIF MLTIPL'I'.DIVID! ___________ 00048930 | ... . e
0006BF 1SBO269E0 . %449 BCT _ G,AFSF .~ 1T .+ BIF ADD,SUBTRACT ___  ~ s o MR N e
............................ 7451 w0 7T B D F3coMP . T T .. ELSE COMPARE .. . .. . . 00044950 .. .. T Tt
....................................................... '. f B 4 8 B L E o m s omoweE E w B oE S E & e e R s omos s s E e S s B MEEE S s N EEEEE s S s S S E LT - - oids 8
______________________________________________________________________________________________________________________ FOR TRAINING
................................................................. L:?;E‘. f;';t_'a,a v
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000691

000692

000693
000894
000695
000696
000697
000690
000699

000694
000698

)

48-BIT FLOATING POINY = .. . .

.......................... 7453 8
........................... 7454 w 68-BIV FLOATING COMPARE .~~~ ~ " " "
........................ 7455 w8, E, AIM,L) = 18T OPERAND ' 10 o T to oottt
................... 7456 ®  S2,EZ,A2(H,L)= 2ND OPERAND . . . . . ... ...
................... TAST W
ezeanraon ___________________ 7458 ... | PLL _8,S,CV,DEST=IMHIB . Vi=0, Ci=SIGHN(REGD)
BORBONIN ... cocvmcomsnn 7460 T XR  8,82,F,DESTSINHIB .. .
1580169C0 . . ... .......... 74962 . ......] BCY . L.CFOXFF . .. ... .. .. BIF SIGNS ﬂlfFEH ______________
158086980 . ... ..... 74686 ... BCT . C.CFNEG . . .. ... .......! SAHE: BIF HEGITI?E
LT Y
Tttt 7467 W DOTH MON-MEGATIVE:D COMPARE, SEV CSL .. . T
4BAOLTAI .. 7460 ... ... SR AA2:CF,SP=DP , . . . ... ﬁtH.LI - ARIH,L) ... ...,
B4BO02760 T 6,4 L —— - TN - R
S 7872 ... ... .. {3 LOC,LOCK,SP=PINS, . .| LOC,HAR 3= A(HEXT INSTH)
DEZITORBLC | i ST=RIE ‘wun DISABLE ABORT mum
c23032400 Lol 7878 CMD | ST=JHC,DCSIFCHMCEMRYY . ... .. ... ...................
........................ TAT6 Wl
...................... 7477 u DOTH NEGATIVE: COMPARE, SEV €6L _ . . . i,
94BDOL743 T 7678 CFHNE6 . SR A2,A,CF,3P=DP  _ .. ... | AZIHLLD = ALMLLY ... ... .. ...
gegBO2700 . T 7400 .. SRD  S2,8,CF ... ... s2 -8
___________________ 7402 CFDONE IR | LOC-lOCK.SPBPINS. o.....LOC,HAR 1= ACHEXT INSTH)
T2y, ST N———————————— - ————— ST=RIE . .. _ mu DISABLE ABORT mum
€23032400 ... L. 7484 CHD | STSJMC,DCSIFCHMCsMRYY . . . . .
FRBG B e,
T L e e e e 7487 » SIGHS DIFFERENT, L'lo C=3IGNIREGD): JET 6,L (DPI OH REGD HSB'3
BEIBORROD ..o cov oo s 7408 CFDIFF _ LRM  _S.8,F,DEST=INHIB .
25B0CLIA0 7490 - CFDONE DTHEH EHIT. TH!S PATH SHORTER
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GB-BIT FLOATING POINT e e et PABE 105 ...
' LOC OBJECT CODE  ADDRY ADDRZ ~SYMT . SOURCE STATEMENT ' ' . . ... .eooiiiiioion..in.d 5 TR S e
....................... 7493 8 . oseasese T
.................................. 7496 ® 3-WORD FLOATING ADD/SUBTRACT o ... 00045260 . . .. . Tl
............................... TAU8 M B Bp ALY 8 ASEOBERMI .ooooooonn oo s ans s BRI oo e S S
............................... 7496 ¥ S2,E2,A2(M,L) ® 2ND OPERAND . T T T ToTTTTT T lTTTo 0T 00045280 oo
............................... 7497 8 LOC,MAR=ACHI REGD) . LL........ 00045290 . .. . . ... ...
........................... 7498 ® . ...00045300 ... ... .. ...l
_______________________________ 7499 u MANT ABS(E2,A2) >= ABS(E,A)} PREPARE TO SCALE (E,A) YO ALYGH FRAC‘ Q0045310
.............................. 7500 % IF NOT, SWAP S,E,A AND S2,E2,AZ . ... ... ... .................... 00045320
SR Se SO BBOL M e e OOBNEANN - - F T e
00069E B8D3BOSLOO . .. ... ....... 7502 AFSF . e St.S.FoDESTSIIIiIB _______ L 3= 1 IF SIGHS DIFFEREH‘I' 00045340
00069F 94BD0874Y . . . ... ......... L T CR . A2JAVC,SPOPINM . . . ... 00045350 ... .............
0006A0 BABCOB720 . . . . ... ......... 7506 ... . CRB . E2E.C ... ... ....... COMPARE (E2,AZDI(E,A) .. . | 000645360 ... ..o
0006A1 15B086A90 .. ... .. .. ...... 7508 ... BCT | CLAFSHAP . BIF BORROW TO SWAP . . . . | LTy, I
........................... 7510 ® . ..........b0045380 .. ... ... ... ... ...........
___________________________________ 7511 & m mw: *A* IS THE LESSER OPERAND, SEND IT OUT FOR SCALIMG . ... . 00045390 . _. . . .. . ..... ...
.................................. 7512 . GNOTE &ZTRIG,1,'CORDIC HARDWARE REQUIRED® .~ . . . ... .. ... 00045400 . . . .. ... ... .............
.................... 7513 """ @RR __ A,CORDL,AIC=B, .. . OUTBOARD SHIFVER = A(L) . ®00045410 . . . .. .. ... .. ... . ..

0006AZ O1BAOEIBY . .. ... SPaSPEX,DEST=INHIB,VEOV V 15 0 . . ... .. . ... ... i LLL T UG o (e R -
SOOEAS GIBASRENE ..o ;1 | S— 8RR | A,CORDH,AIC=B | OUTBOARD SHIFTVER 3= A(M) . . . 00065430 .. .o
T T8XF ..o URR _ E,E2,AIC=AMBN1,CIN=1, E := (E2-E)/2 = @ SHIFYS . . .| MO004S440 e,
0006A% 9OD900I80 .. ... ... . AOC=PRS:MOD=LOG . . . ... .. (1:0, 15: UNSIGNED NUMBER)D . | LT
0004AS B1B9001BO . . ... ... ... ... 7519 . ......1 @RR _ E,CORDL,AIC=B,AOC=LDQ ADVANCE MECHANISH} Q:=SHIFT AMT 00045460 . . . .. ... .............
0006A6 B13780190 ... . ........ r LT3 URR _ CMDCTL.CMDH.JKICSQ.___ADVME HECHANISM} SHIFT:=AMT O00454T0 | . . ...,
0006A7 81B9BOOGC . . . ... TIRY .o LR _ HOR,E,SP=SHFL ... . HMDR 3= SHIFT AMT] START SHIFT 00045480
0006A8 25B006B20 .. .. ... . 7525 .1 B £ S SR 00065490 ..l ...,
.................................. 7527 ® I I emnens o o smrmnc o RNONEIOR.. oo ooy ooy pmy v
_________________________ 7523'“&&“ YAR* IS l!ssﬁﬂ OPERAND, SHAP OPERANDS AND SETUP SCALING . . . 00045510 . . . . . . . ... ... ...
e e, 7529 AFSHAP  ORR  A2,CORDL,AIC=B, .. .. OUTBOARD SHIFTER 3= A2(L) _ | MO0045520
0006A9 BIBDOEIBS . . . ... SP=SPEX,DEST=INHIB,V=OV V 3= 0 . ... ....| 00045530 . .. ... ... ..........ieee...
0006AA 81BDOOYSO . . .... ... 7531 ... .. SRR _ A2,CORDM,AIC=B . . . .! (lI'I'B-O.I RD SHIFTER 3= AztHy ... BUDGRSSD. .. .
____________________ 7533 . .. WRR _ E2,E,AIC=ArBH1,CIN=1,  E21= (E-E2)/2 = 2 SHIFTS e MOCDRSRSE - oo e s e
0006AB 980CO0X20 .. . ... . ... AOC=PRS,MO0=106 . ... (110, 153 UNSIGNED NUMBER) . 00045560 . ..ol
000&AC 818CO01BO = ... 7838 SRR E2,CORDL,AIC=B,ADC=LDQ ADVANCE HECHANISH; Q:=SHIFT AT 00045570 . o e,
0006AD 413780190 . .. . .......... 537 . ....... @RR __ CORDCTL,CORDH,AIC=Q . ADVANCE MECHANISM; SHIFT:=AMT 00045580 | . . . ... .....0 it
0006AE 81BCBOO4C . .............. 7539 . ...... LR __HOR,E2,SP=SHFL _ . . . . .. MOR = SHIFT AMT) START SHIFT __ 00045590 . . . . . . ... ...
0006AF 823800100 .. .. ... ... . 7561 L. WRs2,8 82 t= LARGER OPERAND . . . . . 00045600 . ... Tl
000680 823C00220 . .. ... ... .. 7543 . R E2E ... E2 1= LARGER OPERAND . . 00045610 .. Lol
0006B1 823000143 .. . ... . ... ... 7545 ] LR . . A2,A,SP=DP . . . A2 = LARGER OPERAND . . . . | 00045620 . ... ................

......................... TENE W e e IR 1 N

______________________ 7548 ® DO ADD OR SUBTRACT WITH SCALED OPERAND ISHIFTREGUIR!S2CYCLESI_____000656-‘.0,___,_____________,_________, Al
. N 7549 AFDOIT SR _ MOR,X0020,C, . . . ... COMPARE (SHIFT AMT):32 | W00045650 ... ...
0006B2 FAB2BBOAY | L e .. SP=SPEX,DEST=INHIB , . . HO BORROW IF (SHIFT AMTI>332 00045660 | . . . .. et
000683 25B086DAO . 7551 .| BCF C,F3EWD ... ..., BIF SH>=32: S2,E2,A2; V=0 . .. 00045670 .. . Tl oo
0006B4 15B016B90 7553 . ...... BCT L.AFSUB . . .........| BIF L=1 TO DO SUBTRACT . .....| O00ASEA0 i e
..... TS B i BO04BE90 L
____________ | HICROCOOE, HHP-1116 PLP . 1641803 REV. A CCAS 1641603,1641604, 1641653 | wss7,0016,0ss% .1 FOR! TRﬂ]NiNG
o MR-l © 8 2 BEEE B  HUGHES momemrUSE QNLY
' :



)

000685 82BDO9IBI

0006B6 A2BDO2390
0006D7 15B60B6D40
000680 25BO0GECO

0006B9 96BDO%7B3
0006BA B6EDO2790
0006BB 158036670

C48-BIT FLOATING POINT PAGE 106 . :
LOC OBJECT CODE _ ADDR1 ADDRZ . STHT _ SOURCE STAYEMENY ' =~ '~ ' = "W W' - ' - i it it i VZHAY 79 D Tt
........................ 7556 4 SYGNS THE SAME: ADD AMD GEV OUT Ceei........ DODASTOQ | T CoT oot
................. 7557 ... AR AZ,CORDL,CF, . . . . . AZ 15 A2 ¢ OPERAND _  ~ ' wW00045710 . Tttt
.................................... SP=SPEX,DEST=IMMIB = = T —— L
__________________ 7559 ... ARC _AR,CORDM.CF __ . .. .. .. A2 Sl&ziDFERA!I),,__,____,._'000'-5730,“______.
___________________ 7551____‘“_,BCT,,_CGL.F}CI!‘I'IST_‘__‘_.____.BII'MEERO_TO'I'E:Tfm;lﬂlﬁn_000657&0_._,_,____
.................... 7563 ... 8 _F3RUZRO . .. ' ELSE GENERATE TRUE ZERG _____ .. 00045750 .
........................ TSOS B Ll oooas7e0
............................. ?su-musmrrmsuamcrtmssrwr.__.,.,......,.,.........”..,..‘..omsm..”........A.......A
___________________ 7567 AFSUB | A2 ,CORDL,CF, ..., A2 = A2 - OPERAND . ®00045780 . . .
...................................... 5P-3PEX.DE3181M{“..........., PN [ L L7 & | S —
_________________ 7569 . .....SRB AZ,CORDM.CF ... . _ A2 1= A2 - OPERAND sirsrieeey o NOORSEO0E. oo oo
___________________ 72571 .. ... BCTY SL.FIIMH‘_._,_________bl?I«I:HZERI:ITOmlt!?.!________100065810_._‘_‘_.__
7573 B F3TRUZRO . . .. ...... .| ELSE GENERATE TRUE ZERO . . . ooo45820 ..

0006BC 25BOOGECD

HICROCODE, HHP-1116 PLP

| 1641803 REV. A ﬁ: CCAS 1641603,1641604,1661653  “657,0816,J58" :ff::j:]Fog TRQ’NING
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46-BIT FLOATING POINT e PASE 207 . ... ...
LOC _ OBJECT CODE .. ADDR1 ADDRZ ~STMT _  SOURCE STATEMENT | . . ... ... . . . ... iiiiiiiiiiiniaaninnn L

e o A R e TR T5T6 W 00045840 . T Tttt
............................... 7577 » 48-BIT FLOATING MULTIPLY/DIVIOE . . . . . . . . . 00045850 T T ottt
........................... 7578 W S,E,A(M,L) = 1ST OPERAND ... .. . T T T 00045860 . .. Tttt
.................................. 879 4 92, ERAZCHAY & B OPERANE .. oo —coocn e e ONORBEI0 oo o e e AR
.................................. 7580 u | LOC,MAR=ACHEI REGD) . .. . . T T 00045880 Tttt
........................ 7501 ®  FLR = IR(04..07) . o ........00045890 -~ T Tttt
.................. T R — ... 00045900 o ot
____________________ 7 SOS_NFDF____LRTC_A!.&:.I:.SPWPIHI.,__,___C 28 IF SNDOPD X3 ZERQ . ... MODOSSIIO oo nnnnsnen ey e,

0006BD 9A3D087AY . .. ... .. il DESYSINMIB il 00045920 ... Tttt .
000GBE 15B086C20 . . .. ... . ... .. .. 7588 .. BCT . CoMFY .. SIF 21D OPD NONZERO . . 1. 00045930 o Tttt
Q006BF 25BO1GECO . . .. .............. mser ... .. BCF L,F3TRUZRO . . ....... ZERO: BIF HULTIPLY, RESULT=0 00045940 . . .. ... ... ... ...
0006CO B3BEDOO7O0 .  .............. TBAG. LR . FLRyIR,MOD=EXTL . ..... ELSE DIVIDE, SET COND CODE=X'D® 00045950 _ . . . ... . .. . . ... ... . .. ...
0006C1l 25BOOGE4O ... . ..., 59y ..., B, . FIOFAULY . . . . . ......... AND G0 CAUSE DIVIDE FAULY | 00045960 L
.................................. 7593 W 0 i ....... obO4S97G T
______________________ 7594 WFL . . . . LRTC A.A.c SP=DPINH, .. ... C t= 0 IF 1ST OPD IS ZERO _ __ M00045980 . . . . .. .. .. .. i .

RO TTY S ——————— N - . (R s, SR
0006C3 25B086ECO . .. .. ... ... % . . BCF CoF3TRUZRO _ .. ......... BIF ISTOFDZERD ‘I’O CI.H.R RESULT 00046000 . .. ... . ....... ... .. ...
.................................. 7590 8 . oomo!o
B B e SR 7599 ¥ SETUP SIGN, EXPONEWTS . .. . o o T 00046020 .. ... ...
0006C4 0D3BO0100 . . ... ... 7600 .. XR . .82, . .. .. R 82 ta SIGN(RESULTY ..~ . . . .eoessese oo o
0006CS 94B9000AS .. 1 y [ .. S T ———— WHDO. EXCENS N6K . ..o T T T ———
0006C6 94BCOOOAS .~ .. . .. 7606 SR _E2,X6000  _ . ... . .. ... UNDO EXCESS 16K . ... . ... . 00046050 . .o oo
0006C7 15BO1GFT7O ... ..., 7606 ... BCT LWF30IV . ... ........ BIF DIVIDE YO DIVIDE . ......... 00046060
............................. 7609 ¥ e eiiiiiL...00046080 T

S S ——— TOTE N AB BT FLOATII BULTEIRY . oo e s e L
................................. 7611 w82 = SIGN(RESULT) . ., 00046300
_______________________________ ?uz-“_un.tlschusroml________z,- 2'S COMP EXPOMENTIIST OPD) . 00046110 . . ... . .
______________________________ 7613 ®  A2(H,L)= FRAC(ZND OPD) . Ee= 2'3 COHP EXPONENTI(ZND OPDD . . 00046320 . . . .. . ..
..... LIt 7614 w0 LOC,MAR = OACHE REGDD L ... ........... 00046130 T
e o e L I e—— o A ————————————
AR T616 B e 00046150 . T Tt
e R B S S e 7617 W ADD EXPONENTS . 00046160 .o oottt
00056C8 80BCO4220 . ... ... ... 7618 . . AR E2.E.VF . . . ........ . PRELIM EXPU(RESULTIZ SET V.G,L _ 00046170 . . . .. ... . i,
0006C9 15BO46FO0 . . .. ........... 7620 ... .. BCT V.,F3WRONG . ..........| BIF UFLO OR OFLO (6L SAYS WHICH) 00046180 . . . ... .. 0.
..................... 7622 6 e il ... 00046290

e e A SR R TOR3 W MULYIPLY 00046200 . ... .o
0006CA 8200001A3 .~ . T 11Tl 7624 ... .| LR . Q,A2,5P=DP .. A Al s 00046220 LTt
0006CB 94CDOOFAS - (- S A SR T S - S ———— L
0006CC C5D2CO0023 . . .. ....... 7628 . ... DR . CTR,X0020,8P=8PEX RPTEL . 00046230
0006CO FSCDOOF43 _~ . 7630 ... UMUL . A2,A,CSPDP 31 ITERAYIONS 0 T 00046240 . Tl e
............................. 7632 "' 8RR __ A2,A,AICSMUL,CINTMUL, _ ‘LRUL®, BUT C:=CARRY OUT . . ®0004625¢ . ..  ~_ "~ """ """
AN W ————— AOC=PRD,HOD=L0G,C=Cy . .. .. .. ... .. =MSB OF RESULY 00046260 ... . . . ... . . . ... . ... . ... . .

—-0006CE FS5CD00343 T I e e 00046270 . .. ... .. .
0006CF 158086030 = = = . 7636 ... BCT C.F3HEXITV . .......... BIF AHSHER ALREADY INNMJZED 00046280 |
....................... T636 W e ......... 00046290 T

HICROCODE, HHP-1116 PLP __ 1641803 REV. A CCAS 166160!.1611604.166165! Cug57,0416,d88% T OR TE‘E}!NENG

s e i L e o A S R h R T e UbF:‘JNLy
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0006DD 76BLO6020
0006D1 15B046F10
0006D2 8260D001A3
0006D3 B8000082A0
0006D4 DOBCODOAD

il

)

SO-BIT FLORVRHG.POTNY: ...c...coomiriionn scaibision i sis s s S ETEESE8 e momommsm ron reneemesnte o e vt s s | PABEL OB e o
LOC OBJECT CODE _ADDR1 ADDRZ STMT | mc:swt'n't'm','j.'fﬁf.'.'.i.‘fIIifﬁ.','Zij_'.'.'jI,'ZZjf.'Iffj,'ﬁﬁfﬁjifflﬁlf.'ffl'ffrin'f'v'dfiif.'ifiii.'.'ﬁ .......
L. L..l1 ... 7837 W NORMALIZE ANSWER (1 BIT IS SUFFICTENT) LIl oonas30g LTI
.................. 7638 . SY  E2,2.V . EXPONENT-1 casivaigsny OORBTLE ~* TS PR i e
................. 7640 0T BCT . v,F3EXPUF T prF EXPONENT UNDERFLOW | . ' ' 00046320 ~ ~~~ "' 'TTTittitio
................. 7642 (PLL . AZ,A2,SP=DP . . . . HORMALIZE (64 BITS) ' ' ' ' ' 00046330 ~  ~ TTTitiittoioct oo
__________________ Té44% FSHE)(IT AR _,‘_Q.XGMB.C-DESTSIMIB C = RCIJIDIHGBIT_‘_“_____“___000463‘10
................... 7646 . AR E2,X8000 '  RESTORE EXCESS 16K . . . 00046350
7648 ¥ B .. F3ROUND | B 00046360 Tt

5T iR
RAiwi,

i% '}f



fa

) ) | | _\)

4B-BIT FLOATING POINT . ... iiuiuianiuonenae i anaesaeaat et ettt e PAGE 109 . ... .. ..........io....
LOC ©OBJECT CODE = ADDRL ADDRZ STMT _ SOURCE STATEMENT . .. ... .............ccee coonnnnnnnnnecnone omonesss 17 HAY 79
........................... R W s i v iow win stamis s iniaraiecs OONNOII oy e s
.................................. 7651 ¥ VARIOUS TERMINATIONS FOR 3-WORD FLOATING POINT .. . .................... 00046390 .. . . ... ... ...
....................... 7652 % (MULTIPLY FALLS INTO *ROUMD®D .. ... ... ....c...ooooooeoononnena.... 00046600 ...
...................... 653 M e, 00046820
................................. P AR RS . L SN
............ e e e e e 3055 8 ROIMD C INTO ANSHER AND TERWINAYE | .. ..........ccocovnoiinnnn. ... D00R6A30
e e eeemeeeeeesaeees e FES6 B .o it s e e sty i e A R TR R Q004BAED | . ... liiieeseaes i
0006D5 A23DOO3AS . .. ... ........ 7657 FIROUND = IRC  _A2,A2,C,SP=DP . . .. ADD IN ROUNDINS BIT . . . .. .. .. L7
............................ FERBR o O T (R e e s ANORAONBY G S e
L e R 7660 % TEST FOR CARRY OUT OF MSB (THIS CAN INDEED HAPPEN AFTER ROUMDING) . . 00046470 .. .. . ... ... ................
000606 25B086DAD . ... ... .......... 7661 F3CRYTST BCF C,F3EWD . . ... .. ... ... BIF NO CARRY-OUT . .. ... ......... CLLRTE T T
000607 B24D40LA3 ... ... ....... JOB3.. oo PRA A2,A2,SP=DP . . . .. ... SHIPT . .. .. ....¢icecneecsninssns OO0RBATO .o iinmmsmn e smas
0006D8 B0BCOO28O . ... ............. 7665 . ...... AR | E2,X0002,C . . .. T BUMP EXPONENT .. _............. 00046500 . .oouninn v civa s
000609 15B086F30 . . .. .............. 7667 ... . BCT  C,F3EXPOF .. .. ....... BIFOFLD . .. .cinnemmmmmmsinmons 00046510 . . ... ... ...
.............................. BB B e e e b S A AR AR e s s (ORVBER ey sy
................................. 7670 % END OF FLOATING POINT PROCESSING . .. . ... ... ......................... 00066530
................................... TOTL 8 SBLERLAZ ® AMSHER . ... ..o iiinnnnanneeecnnanannan.... 00046540
.................................. TETE & WML TE OFLOZIPLD o s i b A e sieemny DUONBOOR ooy o yEe s s
_ L R s 7673 B LOC,HAR ® ACLO REGDD | .. . .. ... .o .iioiiiiiiiiinanennnn. 00046560 . ... .. .. .........e.iienne
0006DA B26BO0B6O ... .. ......... 7674 F3END  PLL  S2,52,C . ... ....... . MINORD 3® . . . .. _........../| QOBAESTY. ...c.ovuiecvmmmimmmsimresas e
0006DB 824C40180 . .. . ... ........ 7676 PRA... ERoBR . oo snmmmninaions (SIGh EXPY ... ... ...l BODAESEN . . ...ocicuu i vwiviviinsess
0006DC B1BDBI2A3 ... ............ 7678 F3ENDL | LR MDR,A2,CF.SPaSPEX . . .. .. €120} LOAD Gol . .. .......... OODABSIE. oo e
0006DD C23000806 . .. .. .. .. ......... 7600 ... .. CHD  HC=t&dP,ST=RIE . . .......| PO mux DISABLE ABORT we® . .| 00046600 . . . ... .. ........eecieiaenns
0006DE 76B700B00 . . . ... ......... ;1.7 O SI .. LOC,FREGBASE-X'10* | Pl LOC := A(HIDDLE REGD) . . .| 00046610 . ...
0006DF 81BDB2040 . . . .. .. .. ... 7684 _ . . . . .. LRM  MDR.AZ,F . ... ........ S e = 00046620 . ... ... ........ee.nns :
0006EQ C2300C000 .. ... ... ........ 7686 ..., L o L T NN, L e T o
0006E1 76B700100 . . . .. ......... 7688 ... . sI, . Loc,x'10" . .. ... ... Pl LOC != A(HLI REGDD . . . .. ......| 00046680 . . ...............c0cocnnnns
0006E2 81BCB2040 . . ... ........... i3, R LRM  MDR,E2,F .. .. ......... T L 00046650 . .. . ... ... .........caee.ns
0006E3 €2300C000 . ... ... .. ....... 7692 ... CHD HCSMP . . ... PO o s R R AR S O00AGEED . .. .. ivainmnimeriosoim: 6m mimim sia mmress
0006E4 D237018CC ... .. ... ....... 7694 FIOFAULT IR LOC,LOCX,SP=PINS,ST=RIE Pl Xux DISABLE ABORT (AGAININNE 00066670 .. . .. ... ....................
0006E5 15BO46ETO . . . .. ........... 769 ... BCT  V,F3FAULY .. ... .. B AT P 00046680 . . . .. ..............cieeens
0006E6 C23032400 ... ... ...... 7698 ... CHD  STSJHC,DC=XFCH,MC=MRIY PO . ... .........cociiennn. 00046690 . ... ..........eeeeens
..................... FT00 8 . e e n s s e anaaneeess Q00UBTOR e
, N < 7701 # FAULT OCCURRED: JAM COND CODE, SEE IF INTERRUPT ENABLED .. .. .. ....... 00046710 . . ... ........ S
0006E7 €23000400 . .. . ... .......... 7702 F3FAULT CHD  STsJMC ... .. ........ COND CODE OF RESULY . . ... .. 00046720 . . ... .............. o
0006E6 B83BEDOOBO . . .. ............ 7706 ... LR FLRWPSHMMODZEXTY . .. .. ... .. e 00046730 . ... ... .........eeeelns
0006E9 25B046500 . ... .. ......... 7706 ..., BCF __ VLFINOJAM . ... EXIT IF NPT DISABLED (PSWOS) | 00046740 . ..
OD06EA 638480284 . . . . ... ........... FI0B .o LI . MAR,OFPSH,SPSZERO ... ... ... .. . . . .........i.o.eeece 00046750 . . ... ... ..........oeeinnn
0004EB 25B000380 . . .. ........... e B .  GENSWP . . ... ......] ELSE TAKE INTERRUPT . . . .. .... 00046760 . ... ... ... ......ee.en
..................... T AR oo A SRS SO | . O o e Ol AT G
.................... 7713  GENERATE TRUE ZERD RESULYS CLEAR ¥ ... . . ... .........ccoivmverinneas.. 00006780 @i,
0006EC 63BEBO0OO . ... . ........... 7716 F3TRUZRO LY FLR,0 ... ... ... . CLEARV . . ... ... BOOABTIO .. oo immimminn somemoimpinig i
e e e eteaeeeeasaeeseasaeaens 1716 & . G S e e e e A S R T S 0008B800 . .. .wuiwimsiscasio ia owibiois wwrss
O 7717 ® ZERO RESULT IN A2,E2(INCL SIBN) . ... . ... ... ..........ooeiiiieinnnn. QUOABBRY o v eimmanm s
O006ED 94BDOOLAS . .. .. . ... . ...... 7718 F3EXPUZ SR A2,A2,SP=DP | ... .. ... ......iiiiieeieiieiaaeaeeee 00046820 . ... ... ........e.iliaanns

ol




] ) :
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48-BIT FLOATING POINT . . . . ... ... .............-- PESE.. ..o v osmmmsy s
L0C OBJECT CODE _ ADDRL ADDRZ  SYHV  SOURCE STATEMENT '@y LR AT
0006EE 63BCO00OD . oRe— 7720 ... .. . R PP 00046830 ... ..............
0006EF 25B006DCO ., ... ... ..... {4 {1 —— ML T o R B s e 00066840 ... ...
ity L 77240 BOORBESD | ..o
. 7725 u EXP OFL 00046860 ... ..........iaiiees
0006F0 1SBO1&F3G .. ............ 7726 FIHRONG BCT L FIEXPOF . ... ... .. ceoomiianiionnm e 00046870 . ...
........... TI2B B L eeesases e e iiie...... 00046880 e
o A 7729 & EXP UMDERFLOM! SET V AND GENERATE ZERD .. .. ... ...........ccooooeoen s R - .
0006F1 &3BESDO4O . .. .. .......... 7730 FIEXPUF LI FLR® ... ..t e 00046900 .. ... ... ........cc.eeien
0006F2 25BOOGEDO . .. ... ... ...... i 2 - B FIERPUZ ettt e e s 00046910 ... ................iiae-
e S S I W R RS S S s R R DO0469RD | . .. ...
T S T e 7735 ® EXP OVERFLOM! SEV V AND GENERATE MAX EXP,FRACTION (SIGH UNCHANGED) __ 00046930 .. ... ....................
0006F3 63IBEBOO4Y . .. ... .......... 7736 F3EXPOF LY FLRe® _ ... D00489AD © o e dens T
0006F4 67BCOCGOXO .. .. ......... 7738 ... .. LIOC  EZad . i ieirearecneearnanrsaat e e e 00046950 . .. ... ............n-
0006F5 67BD00003 | ... .......... 7740 ... LIOC  A2,0,3P3DP | ... ... ....ieeeciieaaeaeiraia e 00046960 | . .. ... . ... ...
0006F6 25B006DAD N RS B | S——— B ERENDL o e i S S S A S e A S DOOREITD . . ovvimim mmannss wms s
............................. 7744 8 St = SIGHI!ESULN....‘...,...........,..,..,......A.,.........,....000‘-6900,,.......‘........A_...,,. s
................................... 7745 8 AtM,L) = FRAC(1ST OPDY . EF® 2'S COMP EXPOMENT(1ST OPD) . 00046990 . .. .. .. .. ................
.................................. mb,-..nm.u-_rmcum.OPM........AE==.t'schixmﬂmm.ﬂPm......00067000..._..‘.......‘....,,.,..
............................... 7747 ® | LOC,HAR = A(HI REGD) e s s s T e PO s sises s s
................................. 7748 # .Oﬂ!al-i“..............‘......A...,.............................‘....00047020
S v ol b 2 2 T e L QODATOIR s T
................................... 7750 # QUBTRACY exmmsoamnqe
TR AT 25 R 300 7751 F30IV 8RR __E2,E,CINS1,AIC®AMBM1, _ E21=PRELINM EXP} LOAD V,6,L .| MO00AT050
0006F7 98BCO4120 .. S —— _NsDWEERR s O QOOGTOGY . v oimnaas e I
0006F@ 15B046F00 . ... ... 7753 ... BCT . V,F3WRONG . ... ....... BIF OFLO/UFLO TO FIND OUT MMICH 00047070 .. . . ....................... _
0006F9 824A00143 ... ..... 775% .. ... PRL  AWsR,SPSDP . . .. ... MAKE ROOH FOR 2°S COMPLEMENT 00047080 . ... . ......... .......
0006FA 8250001A3 . ... ....... 757 ... .. SRR A2,A2,AICSA,AOCEPRS,SP=DP ALIGH RADIX WITH DIVIDEND . .. 00067090 .
______ ... 759 ... GRR " AyAZ,AICSBMAML,CIN=1, 18T IVERATION: JEST IF QUOT>3Y.0MO0004TR00 .
o S A S T O R TV R AOC=PLD,C=-C,3P=DP, “90047“9 .............................
0006FB 94EA307AZ | . e s e OO R R S S QOOATIED . L EESEeRs
0006FC 25BOBGFFO . ... ... .. ...... 776 .. ... | BCF . C,F30IVY . . . .......... BIF QUOT BIV=Y (C=-QUOT BIT) . 00047130 . . ... ... .............
e NS SRS e 2 I I T T BT - o 00047140 L.
SR 7764 ® 1ST GUOT BIT=0: EXP IS CORRECT, NEXT ITERATION I3 w1y . BO0ATISO
0006FD EGEAZOTA3 . ... ....... 2] R DIV _ A,A2,C,SP=DP . . . ....... 18T XYERATION.. ... ..o omnnininonts DOOKZIED ... oo vamuamaaee
0006FE 25B007000 . .. ............ TEOT i B . F3DJOIN . ... ............ (HOTE THAT Q IS SVILL ALL 0°'S) 00047170 . ... .. ................
o A TR s 7769 8 . O L 00047180 . . ...
R L 7776 ® 1ST QUOT BIT=1! QUOT IS >31.0, SO BUMP EXPONENT AND USE THE WYEST 00047190 e
.................... 7771 »  ITERATIOH AS THE FIRST XTERATION . . . .. ... ... ......coeeoiiennns QOORTROM. .. oo i s e
0004FF 62BCOS020 . . ........ 7772 F3IDIVY AY  E2,8,V ..., PP EXPOMENT ..c.ovvnmonummnsion GOORTERD s
000700 15B046F30 . . ... ...... TITA . s BCT V.F3EXPOF .. .. ...... BIF-OFLD:. oo v eisine 00047220 | ...
; e — 7776 M- P DL [
i 77777 7777 W DO 31 HORE IVERATIONS, GEMERATE ROUNDIMG BIT, AND QUIT . ... ..... 00047240
__000701 C5B2C0023 = = " 7776 F30JOIH DR CTR,X0020,SP=SPEX,RPT=1 CTRE=3L .. ... ................ BEBATRED. " oo oo e
000702 E4EA207A3 . . . .. 7780 DIV A,A2,C,SP=DP . .. .. 31 ITERATIONS . . B 00047260 e
C 1= OHE HORE GUOTIENT BIT 100047270 Fﬁ
R
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Go-BIT FLOATIHG POINT e iaee e PAGE 111 . L.
. _ T e ,
e DEIECY COOE """ Anbw lonke ~SYHT | SOBEE SVAYEMENY . oo oo seivms s i s SO Win ne st e SRS
T T T AGCEPD,EEC, L0111 FOR ROUNDING ||| [ (1 . Wooo47280 | T Il Tl T T T

QU073 ESEAOBIAL - oo, oo sivn nasiuien v, Seii DEST=INHIB,SP=DPINH = . ... . ... ooo472% .. .............

000704 813D00OLAY .. TI0A .. LR _A2,Q,)°P=DP . ... ... lz 1= FRAC'I'ICI! QUOTIENT == . Q0047300
po00705 B8OBCOOOAD . .. ..., 7786 . ... .. AR E2.,Xe8000 . ...... BACK TO EXCESS J6K EXPOHENT == COOAYIED: oo e s
000706 258006050 | ce.......T780 B CFIROUMND e 00067320 ...,

" HICROCODE, HMP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653 "ssr.o«u.sss" ____________ o o
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_HEMORY VEST . . . ... .. O S e N R S T SR R SR S e PAGE 12
LOC  OBJECT CODE  ADDRL ADDRZ SVMT  SOURCE STAVEMENT  ~ ~  ~ '~ "~ ' " iywMavye
AR, ez e T T gogs7sse . Tttt
R R R 7793 ® MEMORY VESY FUNCTION . T o TTUT ; - .. Lo0a7380 T T
N L e Paeh A T Teniisanh Gaehds 308 SRR NDIERRRenibie ee.... 00067370 CTTTT T
e 7795 ®  THIS FUNCTION IS ONLY ACTIVATED AFYER °*SYSTEM CLEAR*. Hewce 0g0eyse0
_______________________ _ 7796 #  EXTERNAL REGISTERS ARE ZERO AND THE STATE OF TME PANEL YS eoga7390 Tttt
i et g s s e T797 ®  *INCREMENT® HODE (IE ADDRESSING PANEL CLEARS COUNTERS). .. ,..boo47800 Tt
""" T, 3798 m  NOTE -- HO MICROPROGRAH REGISTER CONVEHTIOHS OBSERVED] YOU SHOULD 00047410 e
S 7799 #  *SYSTEM CLEAR® TO REINITIALIZE CONSTANT REGISTERS. Lo S
e 7001 @ EXTERMAL REGISTERS ~ ~ ~ 000 ot Tttt L R
............................... j002 ® | EXTRN CTR,HOR, IR MAR, PSH,EXT,FLR,BAR " " (' /" 777" " opo47ese T
S e R R R 7003 W . .. REGEQU (CTR,MDR, IR, HAR, PSH,EXT FLALRARY ... . .. . . . ooo474s0 T
............................... 7808 W 0L20304,506,040150 . ... ... . C0047470 .0 Tt
.................................. 7005 M e e ieaiiiiaiaaaraieniena.....,.. 000647480
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000715 83BACOOSe . 7054 ..., LR AR 00047830 ... ... ... ...
000716 838280070 . 7856 .. .... IR RER. R R S S T DOORTBAD .. . . oo s s o
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000727 256087260 . . ... . .. . 7906 . ... BCF | Col=M e, 00048150
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258007240 ... ...... ..... 7963 | LI | () 0 L e e s 00048520 . .................
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83B200090 ... ........... 7987 LR HILMAR . ... ittt s T E U T ——
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.................. ‘s029m L MNOP ... PR ..... 00048930 . ... .. ...
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000756 9AB589040 . . . .. .. 8035 . er _ wR.OF T CHECX SECOND READ e0048970 T TTTT Tttt
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ODRYEA BMAFO00DD oo oo BORW. o o T e TESY BOW GALE oo 00048990 . Tt
000758 6E3F11200 T eoay NI . Y,X°20',F,HOD=SHAP o 6oo4s000 o TTTT
00075C 158027790 . . .. | .. .. 8043 BCY  G,MTERR . ... IF SO, ASSUME PARIVY €RR eoo4010 L Tttt
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.................... 8104 ® e il . o0D49370 Tt
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000779 9236002C0 . . ... _...... 8119 NTERR IR __ ECTR,ECTR,C . . .. ... BUMP COUNTER 00049480 Tt
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"LOC OBJECY CODE _ ADDRL ADDRZ STMT  SOURCE STATEMENT . ... . ... ... A SR ———— VTHAY 79 L. ...
000830 43B900AY0 ... . ....... 8460 . INP  SRO,ACK,SYNC | 7 pUMP INTERRUPT . ... ... .... 00054260
00083E 25B0083BO . .. .. ........ 8462 . . B CHINTRL . ..., A W 00054170 . .. ... ....... S
B00AIF 63B5N00A0 oo 8464 NOINTR LI _ PSM,X‘'00* "' DISABLE INVERRUPT . ST 00054180 ... ... .. ......
000840 91Bla0E0 ... ... [ (]2 T IR . RARVTEMPYD | .. .. L. e e B 1111 B N —
................. BOERE oo e e e s S e SR e s R A 00054200 oo
................. Bab9 ® N L L L e
______________________________ 8470 ® THIS SUBROUTINE RESPONDS TO A PMP PROGRAM LOAD SYGHAL WITH DEVICE 00054220 . . ... ... ... . ve.o...
_________________________________ 8471 % ADDRESS OF ZERO, TO REPORT A LOAD REQUEST FROM A MAG TAPE, ASR 733 00054230 . ... ... ...............
_______________________ 8472 % CASSETVE. IT ALSO RESPONDS TO A REMOTE 00056240 L ...
_____________________ 8473 & PROGRAM LOAD SIGNAL SENT FROH A REMOTE CONSOLE. FLOPPY DISC, T T 000BAZ s v e s
_____________________________ 8474 4 OR DISK PROGRAM LOAD CAPABILATIES HAVE REEN KRITTEN INTO THE . . 00054260 .. .. ... .. .. ... .
................................. BATE M PROBRAN. R R e DTN o oo mitits S SR
............................. BT I emama st s s SRR o on s DOOSOBBO o s mmm s
: e LTS A T RPN QOOSARIO . ..o st e s
000841 B3IBFO0050 . . ... .:...  B4TO RPL&IS IR SRFMOR . Ll e L i
000842 638680020 ... ........ 8480 .. LY EXYX0R* . oonamead SET MAIT LAMP ... .......... 00054310 ... .. R
000843 638800880 .. .......... 8982 . ..o LE o SR BB e s R R SR SR 00054320 . .. ... ........... o
000844 038108290 . ... .... ..... L CBLK  DHABINILVEMPYD .. . . ... . o .i... BO0SEII0 ...
000845 SIBE00210 . . . . ........ 8486 ... OUT  SRE,ADRS.SYNC . ... ... ADDRESS INITYALIZATION REGIOH 00054340 .. .. .. ... . ......... o
000846 638900040 ... .. ... . .. 8488 ... LT BHOMRIONY o i e s e s b e e ey s BOOSSISD = L e s
000847 518900410 . . . .. ......... L OUT  SR9,CHD,SYNC . ... SEND DMAB INITIALIZATION COMAAND 00054360 . . ... ... ... .............
000848 25B0004BO . ... ........ 8692 oo T 1 T SO~ R e e 00054370 . ... ... .........c.c......n
000849 558400210 . ... . ... ... 8494 FPRL __ 8I0 OUT,X0002,ADRS,SYNC,AIC=BHML = . ... ... . ... ........ T L .
00084A G43BFO0BIO .. ... .. ...... 0496 .. .. INP  SRF,DR,SYNC .. . . .. READ THRBHHEEL SWITCHES . DEOBAIID oo s Aeas
000848 76BF0%010 . ...... 6698 ... .. CY U SRE SR Y aF s U R s e 00054400 . .. . ................
00084C 25BD3IB5CO .. ... .. .iwasans 8500 ... ... BCF  GL,PLMT ... ... JUMP YO MAG TAPE LOAD ROUTINE __ 000546410 . .. . ... ... ...............
00084D 76BF09020 . .. ...... 1] T — CI SRFWX'02°0F .. e e e aiean QOBBARRD _ . . .. covns v i 5 s uies
00084E 25BO388A0 . . ... ... ... 8504 ... ... BCF  GLPLC . ........: JUMP TO CASSETTE LOAD ROUTINE __ 00054430 . . . .. .. ................
00084F 76BF09030 .. .. . ...... es06 ... EY  CEREGXTOI W s e N | s et S DOOBMARD "~ - o oo SN
000850 258039810 . . ..o pin 1 | ——— BCF . GLsPLED .. . ... ocivvad JUHP YO FLOPPY ROAD .. ... ... 00054450 .. ..., ...
000851 76BFO9040 . . ....... 8510 ... .. CI . SRARX 08 o o SR S 00054460 ... ... .
000852 25B038ECO .. . ....... L BLF . GLaPLD .. oiinminine s JUMP TO DISC LOAD . .. ....... QOOSKETD ..o R
000853 76BF09050 . . . ........ 8514 .. .. €I SRFWX05'sF .. i e e iaiaaaeaeaeeeees BQDSARB . oo e .
000854 25B038E00 . . . ... ....... 8516 . ... BCF . BLPLD . ... ... ....... JUHMP TO DISC LOAD . .. _......... 00054490
000855 76BFO9060 . .. .. . ...... asis . .. ... CT UBRENOOE I o e e s e e S 00054500 . ... . ... ..................
000856 25B03BE4D .. ... ... ... as20 ... .. BCF  GLLPLDY . ... ....... JARP TO DISC 2 LOAD . ... ... .. | 00054510
000857 76BFO9070 ... . ... ... es22 . .. ... CI | SREWX*OT oF e aiaaeeeeaiees BOOSAS2D .o AT T
000858 25B038E40 ... .. ... .. 8526 ... BCF  GL,PLOY ___............JARP TO DISC 2w L OB0SAS30  ~ - oonessnaes s
000859 638380020 . . ... ... .. .. 8526 .. LT OHRGXMRY [ oeecnna BELECT REG.. B . ..oonnmusonmns 00054540 ... ... ... ........
00085A B81BF8O120 . .. .. ... ... - L S——— LR YS,SRF . ... . ........ LOAD REG. 2 WITH SRF .. .. 00054550 ... ... .........ii.....
000858 25B000790 . . . .. .. ... .../ 8530 . B HAIT 00054560 . ... ... ........
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REMOTE PROGRAM LOAD e U PAGE.  ABK . ... o v s s o st
LOC OBJECT COOE  ADDRL ADDRZ STHT  SOURCE STATEMEWT = 7~ y JATMAY 790000 T
L L es33 M L L . ...,...,.,...eonsmo......._....I.I..ijjii.....‘..Z
[P A —-— O8I0 M. ooy B (i
SRR R . 8535 w THIS IS A SUBROUTINE SPECIFICALLY DESIGNED TO LOAD THE 1116 WITM A 00054600 .~ " R B
o o 8536 ¥ BOOTSTRAP LOADER FROM A MAG TAPE PERIPHERTAL. THERE ARE THO TAPES 00054610 .~~~ """ S
S o 8537 ® COMIECTED TO EACH CONTROLLER, BUT COMTROLLER DESIGM IS SUCH THAT THE 00054620 _  ~~~ ~~ """ """t "' ' -
_______________________ 8538 % LOAD TAPE WILL RESPOMD TO COHMANDS FOR CONTROLLER TAPE UNIT ZERO. 00054830 ' "' """ ' """
"""" ... ... .. ... .. 0539 8 THE TAPE IS ASSUHED YO BE PRESET TO IT'S LOAD POINT. DATA TRANSFER 00054840 .~~~ ~=="'"'"
i 8540 ® IS ACROSS THE 1,0 MUX BUS. . .. .. .. .. ... .. ... .. .. .. .. . ..00054s50 o
. B5GL W 00054660 .
o B 8542 8 e ooos4670 T
00085C 63BECOB4D ... ... 8543 PLMT LY SRE,X'84* ENTRY FOR 657, JSS, AMD 0416 . o0O0054680 . T
00085D S1BEOD210 . . ... .. .. 8545 OUT __ SRE,ADRS,SYNC . . . ADDRESS FIRST CONTROLLER poos469e
00085E 158048610 8547 . BCY . WV,PLHTY T MTU HOT AVAILABLE TRY ANOYHER 00054700 -
00085F 43BEGOEIO . . .. ... ... ... O58Y . siasive INP  FLR.SR,SYHC . .. SENSE STATUS ... ... ... DO0SATAG. . ... oo mmr e |
000860 258018670 . . . . ... . ... 8581 ..o BOF L DIMIL oo e e B SRS R AR BUOSATZO . v o i s 5,
oo0861 &3BEOOBSG @ o BESE PEMTY: . LT o BREM™BE! o oo o nmnny conees con s v sasnae s | 00054730 ... ... .
000862 51BE0O2)0 . .. ... .. asss OUT . SRE,ADRS,SYNC _ ADDRESS SECOND CONTROLLER 00054740 T Tttt
000863 15B049CBO .. essr . ... BCT  VLNOTAV . G0 TO MAIT STATE . . ... .. 00054750 ...
000864 &3BEBOEXG esse INP  FLR,SR,SYMC SEWSE SYATUs T 00084760 Tttt
000865 25B01867C ... ... .. BN oo R ] | | T N T e 00054770 ...
000866 25B00BA3D 6563 B .  ENRPAL | S BAD DATA TRANSFER, GO YO MAIY _ 00054780 . .~ "' ioooreteee )
e 8588 B L. 90054790
_____________________ w......0566 ® HAG TAPE VHAT REQUESTED LOAD IS CLEARED FOR POSSIBLE 7 TRACK. SET __ 000ses00 . . ... . ' n =t
______ e .i........... BS587 ® UP FOR 50 SEQUEHCE AUTOLOAD. LOOP YO STAYUS REQUESY IF IV'S BUSY. 00054818 . .. . . 7' 00
i S S 8568 & B AT, S S B L R AR e 00054820 ... .. .. .. ... ..
000067 15BOBASCO  __ 8esés mTL  BCY CPLMY . IS MAB TAPE BUSYY . 0 T oo0s4B30 L. R,
oo0a6a &3BA0OZO8 T T 8573 . LT | SRA,x'2¢* T 10AD CLEAR COMMAND TO SEV CONT _ 0005486¢ '~ o0 -ro
000869 51BA00G16 """ @573 7 oUT | SRA,CMD.,SYNC ' ROLLER YNTO PACKED MODE. ooosease T B
000B6A 63B900AQ - . . 8575 RPAL LI SR9,X"Ar* . . .. ... LOAD COMHAND FOR MAG YAPE 00054860 st e
00086B S18900410 esry . OUT .. SR9,CHD,SYNC R gooseay0 T
00086C 63B4008ODG 8579 LI | MAR,X'80°,SP=ZERO . LOAD MAR MIYM START ADDRESS aoose880 . Tt B
00086D 63I0FOOFFO T esey LT SRFX'fEr T INITIALIZE CHECKSU® REGISVER _ _ 00054890 . o '
00084E 43B900E1G 8583 RPALY  IWP  SR9.SR,SYNC REQUEST SYATUS 7 00054900 T Tttt
00006F 81B9801CO .. L L LR FIRGSRY oot s s S S eoos4or0
gooazo 1see790co T L1 O N T 1) SRS TEST FOR ERROR BITS . 08054920 Tttt
000871 15B0BB6EQ . 8589 . . BLT | CL,RPALY e LOOP XF BUSY 00054930 ... .. . D
000872 43BBOOBLG . 8591 . . INMP  TEHPL,OR,2VMC .. . . REQUEST FIRST WORD ooos4940 ] o
000873 818881060 . 8593 | R IRYEMPLF T 00054988 ... . ..o .
000874 25BO3BSEGC 8595 . . BCF _GL,RPALL . . . . . .. LOOP IF FIRST WORD ALL ZEROS = 00054960 =~~~ o
000875 €23006000 8597 RPALZ  CHD HMCatmO . . . .. ooos4s70 o
000876 BF3F00070 ... 859% XA SRF,IR ... . ADD TO CHECKSU® = ooos49s0
000877 8382A0070 T as01 LR . HOR,IR,NOD=IHSB PREPARE FOR HEMORY WRITE 00054990 .~~~ ' )
000878 D3B4BAOSG ... 8603 IR HAR,MAR,MC=MW,SP=ZERD  JNCREMENT MAR oooss000 Tt
000879 43BYO0EIO . . . . 8605 RPALS ~ INP  SR9,SR,8YNC | REQUEST STATUS . . . . . .. ooosso10 T j o
00087A elB9s0lCO es07 . LR FLR,SRO® . B, eoossozo LT Tttt
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REHOTE PROGRAM LOAD | ... .. .. co.oueoenn sme costasmsss mooteoonsees mrismrees oo PREE DBE s e s

LOC OBJECT CODE . ADDR1 ADDRZ A STHT . SOURCE STATEMENT e oo s 17 MAY 79 AR ——
oo0s7B 15B0590CO . ... ... . ... 8609 BCT . VL,PWLDS . .. ... P TO ERROR ON BAD TRANSFER 00055030 . ... . .. ... .
00087C 158028800 .. . ..... ... i N—— BCT  GLEXRPAL .. ... . ..... END OF RECORD LOOP OUT .. . ... 00055040 . . ... ...
000870 158088790 . .. . ....... T BCT _CLRPALY .. ... ....... tooP IF BUSY ... .. ... QOUSSOB0: . . s s
00087E 438380810 . ... . ... ... 8615 INP  IR,DR,SYNC ... "IHPUT BEXT MO s i s 00055060 ... .. ...
Q0DB7F 258008750 ... ........... 0617 B . RPALZ .. ... "CONTINUE IN LOOP . ... ........ 00055070 . .. ...
000880 76BF0OR000 "7 8619 EXRPAL  CI | SRF,X'00',F . ... .. ... LOAD CHECKSUM COMPARE ... .. .. 00055080 ... ... ........
000861 258038860 . . ... ... 8621 . BCF  GLW,RPALG .. . JUHP IF CHECKSUM OK . ... ... L L ——————————
000882 258009250 . . . ... "e623 ... B CHKERR . .. .. ....... B e~ 00055100 . . . ... ... ..........
000883 638380050 . .. .. ......... 3625 ENAPAL LT | IRXTOS® . liiiene o SEL U REGISTER 5 FOR . . . . ... . .| 00055110 ... ... ..............
000884 B3B9801DO . . ........... ee2T . RUVSFR ... BADSTATUS i 00055120 . . . .. .ceeiigees s
000885 258000790 . . . . ........ 829 . ... .B WALIT . ... . ....... Bt e, A e L
000886 63B70080C . .. . ......... 2631 RPALG LI LOC,X'80*,SP=PINS _ . . SET LOC YO LOCATION 80 .. ... GBOBSIR0 oo
000887 438560000 . . ... ........ 8633 .. ... L . PSHLXO00Y i S i 00055150 . ... ... ... ...........o--
000880 638680030 ... ........... 8635 ... | T IR SET AMD RESET LAMPS . ...... 00055160 . ... ..........
000889 €23032400 ... .. ..... 8637 . CHD | STEJHC,DCSIFCHMMCEMRIY | ... ... ... ..ooooiecvconnnnnnn! 00055170 o e
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REHOTE PROGRAM LOAD = s g4 o e salum A . o e s e wees e s RN BB o s e
_LOC OBJECT CODE  ADDR1 ADDR2 ~STHT  SOURCE STAVEMENT .. = '~ ' .. T Y5l JSah o e L L
o Lo 8880 T .. ooosslee S SRS
e B64% B ) L .. 00055200
o 8642 ¥ THIS ROUTINE UNLOADS AN ASR733 CASSETTE INTO HEMORY. THE TRANSFER IS 00055210 o
o e 8643 B ACROS3 THE X/0 HUX BUS, THRU A PASLA, IN THE FULL DUPLEX MODE. TME _oo0oss220 .~~~ '~ i
e i 8644 ® CASSETTE IS ASSUHED YO BE PRESET TO IT'S LOAD POINT. ooosszs0
""" Y 11117 S
R o 86&6 B RSO S —— 00055250
00088A 63BECOABS 8547 PIC L s 00055260 e
000088 SI1BEO021B . .. LTY OUT __ SRE,ADRS,SYNC . . ADDRESS READ SIDE OF PASLA oooss2y0 0 Tt
ogosec 158049CBO . 8ssr . BCT V,MOTAV 60 TO HAYT STAVE . . . .. QOOSS280 . . . . e
000880 638C00A9G . .. . 8653 LI SRC.X'A®* oeossz%0 .
00088E 51BC00410 . esss ] OUT  SRAC,CHD,SYMC . | COtHAND ONE TO PUT PASLA TH READ 00055300 "' "'t ottt
00088F 63B900840 86T . Liigmi Lo SRMRMET o s ..... 00058330
000090 518900630 8659 OUT | SR9,CHD,SYNC = 0DD PARITY AMD 7 DATA BITS 00055320 Tttt
000891 438280810 es6r INF  HMOR,DR,SYNC DIR®Y READ . . ... Q0085330 . .ovumsnim i . Lo
000892 SIBCOO210 ' mees OUT  SRC,ADRS,SYNMC = ADDRESS PASLA 00055340 T TTTUUtUUtT _
000893 63B89004B8 8668 LI SR9,X'aB* 7 COMHAND OME TO SET PASLA IN 00055350 Tt
0008%: 518900410 . BOET oo OUT  SR9,CHD,SYNC = WRETE WODE . 60055360 ...
000895 @3BIOGCS® 8sée . BLK  PASLAB,TEWPYD | S L T e
000696 63B900100 e esT1 .. LY SRe.XM0° ... LOAD °*DLE® CHARACTER = goos5380 . R
000897 63DA003A0 T 873 LY SRAJX'3A* SEV AUTO DEVICE COHYROL OH otoss3se Tttt _
000898 51BY0C&YG esrs OUT _ SR9,DA,SYMC ....SEND 'DLE’ AMWD ‘apC' T ooess4op Tttt
000899 olBloscse . .. BATT oo BLK _ PASLAB,TEMPYD = CHARACTER YO PASLA 77 00055610 T
00089A 51BAOOGIO R - L 4 D OUT | SRAWDA,SYRC QOBRERR2D.. .. R e e L
oooass o3sloecse 7 esal CBLK  PASLAB,YEMPYD 0T ToTotortrortrtrniirres 80055430 o o
00089C 63BACONIC 8683 L LD smAXtine T LOAD ADC COMHAND FOR PLAYBACK OW 00055440 . 7 """ )
000890 51BAOCGG1O @605 ... .. OUT _ SRADASYNC .. /KEYBOARD OFF. BEGIN YTRANSFER 00085450~~~ '~~~ "' "' """
SRR b frsa B4OT & Lo P . L e BODSSREW. o o e S
.. 8688 w DATA MILL HOM BE LOADED INTO THE CPASLA FROM THE CASSETTE,ONE BYTE 00055470 o s
...... . D08 W AT ATIHE. . oo o i e S A S e i e s s DOOBBRRR T A E s e
i w G RS R S gé90 a0 R, B G Ssiaanenesne. Be e, pEemESan, T RS T 00055490
®0089E 638490024 T 8691 LI . MAR,X'92',HOD=SHAP,BP=ZERO SET UP ADDRESS AY 200 ooosssee o ,
00009F é3B900D00 8693 LI SE9.X'DO* e R ... 00055810 T .
000040 82B9BOOBO 8695 AR O BARGSR® 00055520
0008A1 63BFOOFFO 8697 LI SRF,X'FF* PRESEV CHECKSUM REGISTER aoosssyo L
0008A2 62BF20FFC 8699 AL | SRF,X'FF',HOD=INSB YO *FFFF* T eoesss40 T
0008A3 51BE00210 ...... .870F  OUT __SRE,ADRS,SYHC ADDRESS READ SIDE OF PASLA eoosssse T
0008A4 03Bl08D70 6703 PLCY  BLK PLC2,TEMPYD .  CHECK PASLA IS BUSY ' 00055560 . v
0008A5 #23p00lEO 8705 . ... LR....SRBGSRC . .. convevasaenmn s R A R S DS 00055570 . ... ...
.......... 8707 u ....... 00055580 .
o . 8708 # BYTE DATA WORD HAS BEEN READ IN REGISTER B. IV MUST BE CHECKED egossse0 Tttt N
e T e 8709 W FOR END OF LOAD PAYTERM. . . . . . .. . . .. . 0eos5s5600 ..
................... arwow .poossére
Too08As 63BA00130 ... .emyr_ LY | sma,Xex3e O T LOAD WITH ASCIX 13 COMPARE MORD 00055620 . ==
0008A7 94BAD9180 = = OTLR i R RN SREE o o CHECK IF THIS WORD IS HOT EMD OF 00055630
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Loc
000BAS

0000A9

000BAA
oo0aAB
000B8AC
0008AD
000BAE
0008AF
ooos8B0
ooosBl
ooosB2
0008B3

cooess
ooosas
0008B6
ooo0aB7
oooeBa
000869
0008BA
000888
ooosBC
0oo08BD
0008BE
D0DBBF
ooosce

0008C5
__0008C6
0008C7

ol

] / !
REMOYE PROGRAM LOKD ..o s s s S mi s et e e s S s e i S D e S b R
OBJECT CODE . ADDR1 ADDRZ ~SYMT _ SOURCE STATEMENT _ =~~~ ' ' ' - - i r - riri-iorirriemrieee B A TUES T R
25B038CE0. ..o s a7ns . BCF  6L.PLC3 T PROGRAM LOAD . . . . .. .. WOOSBEAN . oo
s muRNEE L4 T p— LR T T W T o ¢ N — Q0055650 ... ... ...,
83apsolso ... ..., 8718+4,HARNING - INTERNAL YO INTERNAL WITH MOO . ' - "' ' 7" irmmr i miiier e
.............. 8720 ® . R ..........00055660 T T tCCCCC
____________________ 8721 ® CHECK THE FIRST DATA HORD FOR X11X----. IF IV HAS YHE VAWE .~ oo0ossezo . '~~~ -
......................... 8722 ® REFORMAT AND READ AND REFORMAT THE MEXT TWO WORDS. . . . .. . ' " o0o0ssée0 ... ...
................... a723 v . A B R R G S0 BT A S A T s mimh e OOBEEQR "7
eisasolce | ... ... ...... 8726 .. R _ FiR,SRB ... X11X --> FLR | . 00055700 L
258068A40 T ‘8726 BCF . Vve,PLCY T BIF BIT3 182 = 01, 10, 00 oooss710 Tttt
6380000F0 . .. 8728 PLCS . LI __ SRD,X*oF* T HASK 4 HSB BITS AND FORMAT YHEM® oooss720 . . ' ' ' '''w - - !
BCIDOOABY . ... ocvnanmioes BP0 HR.._ _SRDGBRC .. .. ... ......... eooooodoooooABCD 00055730 .. ..
6381800640 . . ............ 8T8 ..o LI . CTR.X'04* . . .. LOAD COUNTER MITH & Q0055740 ... ...
c200401A0 T 873 LR Q,SRD,RPTaY T (SRD) TO Q AMD INCREMENT COUMTER 00055750 . .. . '
az4ps01A0 T 8736 T RR_SRD,SRD 1T ROTATE RIGHT AMD POSITION ABCD = 00055760 . . .. . .~~~ == == =
els108D70 T 8738 . .. BLK  PLC2,TEMPYD ] READ SECOMD MORD = 1EFGHIJ poossz7o . Tttt
CIBEOOIEN. ... vvnivumsis 8740 CLL | SRE,X*3Fe Tt MASK 6 BITS AHD FORMAT THEM: 0o0ss780 Tttt
8c3ecolso .. ... ... 8742 ... HR  SRE.,SRC == . 0000000000EFGHIS = = | 00055790 ... ... ... ... ... .. .
e 6744 = = LR SRE,SRE,MOD=SWAP =~ OOEFGIIIJOOOO000O . .. .~ ' " ROOSEOAN. ... oo s e g ST J
asagreice . .. . 8745¢¥ ,MARNING - INTERNAL TO INTERNAL WITH MOD . 7 """ """ "7 00 rrm e
S2GEBOXCO ... oo L RR . ..SRESRE . .. .....00an . 000EFENIJO000000 .  ~ T T ooossare T
BGBOOIED ..o OIS e RR __SRE,SRE . . .. .. ... .. 0000EFGHIJOOOOOO . . .. 60055820 . ... ... ... ... .
eeBooolco ... ... ... 8751 . ... .. AR . SRO,SRE . ABCDEFGHIJOOOOOG =~ = BOOSSBAD. .. e 4
elsro8D70 T ersy T BLK PLC2,TEMPYD . . READ THIRD HORD = 1KLHMOP . 00055840 Tttt
SIBEQOIED: .. .. s mmiii BIDS. e B SREWXIIEY o g HASK 6 BITS AND FORMAY THEW | 00055850 ... ..., ...
BEIEQOXRBO: . oinnamiavaas T A HWR __SRE.,SRC .. . .. ... .. .. ooooooOQOOKLIMIOP . 00055860 . ... ... ... .
sopoooico ... ... ... 8759 ... ... AR SRD.SRE . .. .. . .... ABCDEFGHIJKLFEMOP . 00055870 .. .. .. ..., ... ... .. A
823e00la0 | 6761 ... LR SRESSRD DOOSSBBE.... oo s S
b Eond Ll 1 | 8763 .. RIK. . PLEPCHeTENRVIE .. oo sommmmrs o s i s 60055890 .. .. ................
eo3s00160 . . T azes XR . SR9,SRB ... .. CHECK THE PARITY OF THE 00055900
SEIFOTOND v 8767 WL SROXO1F .. DATA AGAINST INDICATER | 00055910 ...
2seozeppo Tt 8769 BCF  G.CHKPER . . ' | PARITY BIT AMD 60 7O MAIT | 00055920 _ Tttt
................... 8771 & R - . B ¢ marenerienaic BUODSII o T
___________________ 8772 u MRITE HORD INTO MEMORY AND THEN 60 FETCH ANOTHER ONE. . .~ 00055940 Tttt
.................... L ¢ T T G iiaiiiiiu.........00058950
SOMOONAS . oo 8776 | XR ___SRF,SRD . ... . .. ADD TO CHECKSUM = | 00055960 . . ... ... . ... ..
s1BDBOO4O T ar7e R _HMOR,SRD T LOAD MOR MITH 16 BIT CHARACTER. 00055970 . .. . === 0
czB4BA0BG T st AR MAR,X0002,MC=MM,SP=ZERO INCREMENT MAR AND WRITE 000sse80 Tttt
25B008A40 azeo . . ... Bicoas BRCRG coon s e o e T S, e, 00055990 .. ... ........
..................... 8782 ® e C o eeeeiiiitiiee..i........00056000
...................... 8783 % SUBROUTINE YO CHECK IF WRITE SIDE IS M" QOOS60L0 . .. . o sinm v s imauo
. B BB B e QOOSEO2D ... oo 7
43BEGOEIO 8705 PASLAB _ INP  FLR,SR,SYNC . o oottt ooosé030 . .. ... ... ... ... ..
15Bosacse BIBT" oo BCT  C,PASLAB eoos5s6040 ..
91bleoleo . a7e% .. IR | RARGTEHPYD 00056080 . . ... .. . . . ...
.......... 8791 W 00056060...‘........FQR.,.,,.,
............................................................................................ u }- ’\EP';; ";NG
HICROCOOE, HHP-1116 PLP 1641603 REV. A _  CCAS 1641603,1641604,1641653 “657.0416.J55",,_'__‘_‘:,‘___:::__:T::f:‘j:::;i__,_ﬁ
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CREHONE PROGRMEMME . oo sy e s S T80 4 B 4 A58 ST TR v e ] 73 G0 T \
OGJECT COOZ ~ ADDRI ADDRZ ~STMT = SOURCE STATEMENT . . . . .. ... . ioiieiieniiieiiiiiiinnns ATHAY 79 T
L 8792 » PROGRAM HAS BEEN LOADED.  BEGIH EXECUTION AT 200. . . .. . ... ... L1 D | N
Rl . 8793 & o I GOOSEOBE: .. o ooloencaoan o s
76BFO5000 . . ......... 8794 PLC3 B .. SN o SET UP CHECKSUM COMPARE . .. 00056090 ... .. ................
258036CB0 8796 BOF  BLoPLES (oo JRIPIFOK 00056100 ...
258009250 . .. .......... a798 ... R T 00056100 ... .............
638580000 . ... 18600 PLC& LY PSH,X'00* . PRESET PSN 7O ZEROD . BOOSBIZ0 e S T
63is7io02C .. ... ... ... apor . . LT . LOC,X'02° ,HCD=SHAF,SP=PINS SET LOCATIOH CCRH'IER YO 200. 00056130
62B700000 . . . ........ 8804 . . AT | LDC,X'D0 e, 00056340 ... ... ...
638680000 ..., ..... 6806 . ... LY . EXT.X'0D* RESET AMD SET LAMPS . . 00056150 ... ... ...
C23033000,, .o o 0608 .. ... CHD  ST:CLR,DC=IFCH,MC=HRI1 BEGIN EXECUTION AT LOCATION 200. 00056160 . .. ... ................. 4
.................. gsro @ e coermmn g DODBERRD e e e e
,,,,,,,,,,,,,,, 8811 ® SUBROUTINE TO KEEP YRACK OF 14 BITS HALFWORD PARXTY .. .. 00058388 . .. . .. . . .. ..
L goig e R 00056190 ... ............... .
638900800 ... .. 8813 PLCPCH UL . BROXCO0% . iiiiiieeiaeaeeeeaans 00056200 . ... ,
T LT S ———— 8815 ST CTRWX'ROC LOAG COUNTYER WIVH 36 . .. ... ... T T
8200000C0 . ... .. ....... 8817 . WM QSRE ... LOAD Q REGISTER . . . ... ........ 00056220 . ... .............
Q4CEDOFCO . .. ....... 8019 PLCPCHY PRZ . SRE,C . . .. . ........... COUMT HUHBER OF OMES S 00056230
A23%00120 . . .. ..., [.1. T3 IRC , SR9.,8R® . . ... ......... IHCREHENT COUNTER.IF C l ________ 00056248 | . .. ... .. 1
15B008D30 . ... ... 2823 s e BOBSERBN oo S
ST ET S A 8625 IR ORARGTENPYD ... 00056280 . . . oo s
_________ 8827 " WUUTINE 'I'O READ I:ASSETI’E 81’1! FROH PASI.A. 0005627D .
................... e R T Tl ... oD0562BO ... A
438900E0 . 8829 PLC2 INP SRO,SR,8YNC . ....... EEQUE.TI' aTaNy . DO056290 ... e
BIB9BOICE . ... ..o OBIL LR FLR SRS e Q0056308 .- .. - -ooonan s g
1580490C0 . ......... 8833 o BCY . V,PLDS R 00056310 ... ...
158088070 . ... . ........ e83s . BEY B.PLEE . oo v IS DATA READY? . . . . .. ..... 00056328 . ... )
qipcooBle L 0a3ly _ INP __ SRC.DR +BYHE: oo o aeen READ MORD e 00056330
91B81801E0 . . ...... 8839 | iR RAR,TENPYD . ... .. RETORH " s i Seaaaas QODSEIND i rninan FoaTiN TR
.................... a8l » s e e - QOWRGIRE o e sl e S
......... 8842 W PARITY CHECK ERROR ... ... ... ... .......oo0se3e . . .. .t
.................. 0843 . il a0058370 ..
é3iBisooee L. 8844 CHXPER Lx m,X'0a4* ... SELECT SIEGIS‘I’EB FINE: ..o COOS63B0
838980050 8ass R YS,HAR ... .. LOAD 5 WITH HAR ... ... ...... QO056390 - s G
FITUTY L S S — 8848 . B MAIT e 00056400 . ... A
005 B 00056420 .. ...
T L I T —— 00056430 . ..
8053 u ‘I'H‘IS RNTIHE SERUICES THO DISKS, llllCH. M.DQB lﬂ'l'll THEIR COH- . BOOSERRY ... v e s
,,,,, 8854 % TROLLERS, ARE LIMKED VO THE 1116 YHRU THO CHAMMELS OF A CDI. ‘me___,nnosusu____,_”________,,_,,_,_____ d
__________________ 86855 & DATA TRANSFER IS DHA. THE DISK IS ASSUMED TO BE SET AT IT'S LOAD 00056460 . . . ... . . . .. . ...
............. 8856 ¥ POINT. L., 0D0S8G70 ...
............... 8657 u e v e e DOOSOGBI o e s
................. 6058 B I T[Ty |
63IBEOOSS0 8859 PLD LI SRE,X*99' . ... .. LOAD ADDRESS OF FIRST DISK . . 00056500
S1BE0O210 . . . ... 8p61 _OUT  SRE,ADRS,SYNC ADDRESS DISK . oo0se510 . e
15B04BE4O 8863 . BCT  V,PLDL . .. UNIT NOT AVAILABLE TRY ANOTHER ~_ 00056520 .. .. Fﬁﬂ
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REMOTE PROGRAM LOAD PAGE XBY _.coviiiinis o e
| LOC OBJECT COOE = ADDRY ADDRZ STMT = SOURCE STATEMENT _  ~  ~~ ~ '~ ' -w' - ti it it iiiiiitsiisirisssse 17MAY 79
000BE3 25BO0BE7O . 8865 B weawy T T BRANCH FOR FIRST REQUEST Q0056530 Tttt
000BE4 63BEOO9AD 8867 PLDL LI  SRE,X'9A* LOAD ADDRESS OF SECOHD DISK 00056540 Tttt
0008E5 51BE00210 .. .. .. .. 8849 _OUT  SRE,ADRS,SYNC . . ADDRESS DISK . 00056550 . o Tttt
0008E6 15B049CBO . eann BCT V.,NOTAV 60 TO WAIT STATE . . . .. . .. .. BOOSBSE0.. ... .o e 4 s
0008E7 &3BDOOO3G .. 8873 .. LI SRDWX"O3" BOOSESTO . i o
0008E8 518000410 = . 1.7 L TR OUT _ SRD,CHD,SYNC . . SEND STATUS COMMAND _ . . '~ g0056580 L ’
000BE9 43B%00E10 . . . 8877 ....... INP  TEMP2,SR,SYNC = | REQUEST STATUS = = = | 00056590 ... . ... ... ... . .. . ..
Q008EA 76B909000 . . . . 879 CCI | TEHP2,X'00°,F BRANCH TO SECOMD DISK IF FIRST 00056600 _ '~ "' "' "' ' -
0000EB 15B039200 . .. .. . .. ... .. geal . ... .. BCT 6LyPDZ ... HAS BAD STATUS = oooséélo .. ... ... ... ... .
0DOBEC 638700006 sses LI | LOC,X'D0*,SP=ZERO . __LOAD ADDRESS 200 INVO LOC 00056620 .. .. Tttt J
000BED 62B710024 . sees AT _ LOC,X'02°,HOD=SHAP,SP=ZERO v 00056630 .. Tttt
D00BEE 438280000 . . . . .. . . .. eser . LI _ MOR,X'00* . LOAD TRACK © INTO MOR 7' 00056640 L
000BEF C2B48CO84 . . . 88y AR . MAR,X0002,MC=8iP,SP=ZERO INCREMENT MAR AND WRIVE 00056650 . o TtonttT .
0008F0 638810010 . . ea9l1 . LI __ SRB,X'01',HOD=SHAP _ | LOAD REG. B WITH 168=2D0/2 | 00056660 . TTTTTTUtUttTtrte A
0008F1 é2BBOGGSO . ... 8893 .. ... AL .. SHBGRYMBY i sy e e S S 00056670
0008F2 81B88004O . 8095 ... . LR __MOR,SRB HMOVE (sRe) Yo mOR . T 00056680 Tttt
0008F3 C2848CO84 . ... .. 8897 . . .. AR HAR,X0002,MCsMHP,SP=ZERO INCREHMENT MAR AND MRITE - 00056690 .. Tttt
0008F4 63B28O040 . 8a9% ... LI  HORX'04* LOAD 4 SECTIONS INTO HOR | T T e -
0008F5 C2B48C084 T AR MAR,X0002,MC=}HP,SP=ZERO A INCREMENT MAR AMD MRITE LT 4 T
0008F6 638910200 . a%3 | . LY __ _ SR9,X°20°,HOD=SHAP SETREAD BIT AMD " 00056720 . ... Tttt
0008F7 628900000 s%es AL SR oot ] LOAD SECTOR © INTO MDR . 00056730 . Tttt ;
0008F8 81B%80040 . AT R MORWSRY DODSGINO | . . . v s sssesis s J
0008F9 C2300C000 _a%09 CHD  HCsMUP . MRITE INTO LOCATION 208 0o0se7se ... ... Tttt
0008FA 63B8C00060 . ~ a9l LI  SRC,X'@&* T LOAD DATA XFER COMMAND .~~~ 00056760 . oottt
0008FB 51BCO0410 | 8913 _OUT _ SRC,CHD,SYNC . SEND COMMAND WITH MSB BIV _ ..eoesez70 Tttt i
0008FC 63BA00O10 | 8915 LI SRA,X'01* ... ... LOAD REG A AND B WITH THE 00056780 . . . .. A
Q00BFD 63BBOOSBO . . . . CIOT S LI smB,x's8* ST. ADDR. OF PARAMETER PACKEY ___ 00056790 . . ' "' ' 'nt 00
0008FE 51BAOO61O . . 6919 . ..... OUT  SRA.DA,SYNC = | SEND MSB BYTE ... .. 60056800 ... ...
COO08FF S1BBOOS2O T 8921 OUT _ SRB,DA,SYNC . SEND LSB BYTE T oooses10 Tttt .
................... 8923 W ... 00056820 ., . Tttt
____________________________ 8924 ® THE COI WILL NOW PURGE THE 1116 OF THE & WORD PACKET AND BEGIN THE _ 00056830 e
________________________ 8925 ® DATA TRANSFER ACROSS DMA. THE CONTROLLER IS NOW POLLED VO FIND OUT = 00056840 o i
................... 8926 # HHEN THE TRANSFER HAS BEEM COMPLEYED. == = ........ oobsseso - o T -
T T a2y W g e N e 00056860 . 4
000900 638590000 8928 . . LI ' PSH,X'00°',HOD=SKAP DISABLE INTERRUPTS = =~~~ 00056870
000901 51BOOO42O . T 8930 POLD . OUT  SRD,CHD,SYNC SEND ITOUT T ooossgs0 . T T
000902 438900E10 0 T 8932 INP  TEHP2,SR,SYNC . REQUEST STATUS .~~~ 7 oooses90 .
ooov03 823Co0l20 . 8934 | B L S T I M — goosés00 . -
000904 76B909200 . T 6936 CI TEHP2,X'20*,F . . . IF XFER COMPLETE BIT SET 00056910 . T
000905 25B803%0F0 8938 . .. BCF  _GL,PLOD3 s6oTOPLDS & = BAOBEVZO | . ocivvssi v s
000906 6E3CO0O070 . L8940 NI SRC,x'm7* T MASK BUSY AMD COMPLETE BITS 000586930 Tttt
000907 7¢BCOS000 . T a%ez CI  SRC.X*00*,F .~~~ ANY STATUS BITS SET JUMP 7O 00056940 . Tttt
- 000908 15803%200 = = a%s BCY 6GL,PLD2 = PLD2 00056950 ... ..., .......
000909 76B90%080 0 8%6 CI _ TEMP2,X'08',F BRANCH TO POLD, IF BUsY 00056960 Tttt
00090A 25003%010 = 8948 BCF  6LWPOLD DO0SE9ID. ....ooocaimvmns s e e e S



000908
00090C
00090D
00090E
. 00090F
! 000910
000911
000912
000913
000914
000915
000916
000917
(o098
000919
00091A
000918
(. 00091C
000910
00091E
00091F

( 000920
000921
000922
000923

(000924

o

Q00925
0d0926

N

REMOTE PROGRAH LOAD . ittt et e e e e e ] PAGE 130
" LOC | OBJECT CODE . ADDR1 ADDRZ  STMT  SOURCE STATEMENT . . . . ... ... ... ... ............. ....... ... 17 MAY 79
258009200 . . . ..., 3 A — B PLDZ e 00056980
638380060 ... ... ... ... 8952 PLD5 LI IR,X'06* . LOAD EXTERHAL REGISTER 6 .. 00056990
818980120 . ... .. ....... 8954 . ... LR Y3,TEMP2 . .. ... .. WITH CDI STATUS BITS 00057000
250000790 . . ... ... ... 8956 . B WAIT 60 TO WAIT STATE, ERROR FOUND ___ 00057010
63BFOOFFO . . ... ... 8958 PLD3 LT . SRF,X'FF* ' PRESET CHECKSUM REGISTER . | 00057020
62BF20FFO . ... ... . ... 8960 . . Al SRF,X'FF',HOD=INSB . . . . . . . 00057030
638700004 .. ... .. ..... 8962 . LI LOC,X'DO*,5P=ZERD _SET HAR TO START ADDRESS . 00057040
628710024 ... ..., 8964 . ... AI  LOC,X'02',HMDD=SHAP,SP=ZERD i 00057050
638910060 .. ... .. ... 8966 . .. LI TEHP2,X’06°',HOD=SHAP _ SET UP END ADDRESS . . .. .. .. 00057060
628900000 . .. .. 8968 . AL TEMP2,X'DO* ... e 00057070
€23006000 . . ... 8970 PLD&  ci0  mcsmo T READ FROH MEMORY 00057080
8FIFO00S0 .. .. . ... 8912 .o XR _ SRF,HOR . PERFORM CHECKSUM . .. . . 00057090
028480084 . .. L T AR __ HAR,X0002,SP3ZERO . INCREMENT MAR 00057100
968909090 . . . 897 C CR . TEHPZ,MAR.F . . . ... IS THERE HORE THAN 512 WORDS 00057110
158029150 .. .. ... ... 89786 BCT . G.,PLD4 . ... .. STOP READING . 00057120
76BF09000 .. .. 8980 PLDE _ CI _ SRF,X'00°,F . _HAS CHECKSUM OX . . . . . ... 00057130
158039200 8982 CBCY . GL.,PLDZ . GO TO ERROR IF BAD TRAN. 00057140
638700004 . . 8904 . ... LI LOC,X*00*,3PSZERD . STORE THE ADDRESS OF THE . . .. 00057150
81BEBO04O0 B6oss ... LR HOR,SRE = . GO0D DISK = ... 00057160
cz300c000 .o 8968 JCMO L MCEMWP 00057170
25B008CBO g9s0 . 8 BLER o T N e ST P R S R A 00057160
.................. 8992 » 2 EREE w S N ST el sy 000 T1S0
_____ 6993 ® THIS ROUTINE IS TO CHECK ADDRESS OF DISK. IF 99 TRY TO LOAD FROH 00057200
..... 84994 ® DISK THO 9A. e aeiieii..........00057210
............. 8995 = SO G e e T e R R e T R S wisess RS C Ll
TJ6BEOSYS0 ... + 899 PLDZ . CT .  SRE X"99',F . . . CHECK ADDRESS OF DISK. IF 99, _ 00057230
25B038E40 8998 BECF  GL,PLDL ~ TRY TO LOAD FROH DISK THO. _ 00057240
76BC09200 9000 _CI _ SRC,X'20°,F . . ... .. XFER COMPLETE BIT SEY . . .. 00057250
1580390C0 9002 | CBCY  GL,PLDS . IF 10, GO YO PLODS . . . .. ... .. 00057260
25eo092s0 i1 - EHKERR . oo amsein Sai s i e e i L i 00057270
..... 9006 = S S A A R L T e M B A 2 B
........... 9007 ¥ e Co s L nescs ee...... 00057290
9008 # THIS SUDROUTIHE IS THE REGISTER DUMP ROUTINE FOR AHY CHECKSUH™ | 00057300
9009 ¥ ERROAS. ALL ERROAS ARE FOUMD IH REGISTER SEVEN. = .. . ... ..... 00057310
9010 u R f SRR SRR ; & T S R 00057320
6383680070 9011 CHKERR LY IR, X'e7?" . SELECT REGISVER SEVEMW = 00057330
81BFB0120 9013 LR YS,SRF .. LOAD SEVEN MITH SRF . 00057340
258000790 9015 B MAIT T . 00057350

L. 000927
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Loc

000928
000929
00092A
000928
00092C
000920
00092E
00092F
000930
000931
000932
000933
000934
000935
000936
000937
000938

000939
000934
000938
00093C
000930
00093E
00093F
000940
000941
000942
000943
000944
000945
000946
000947
000948
000949

—00094A

00094B
00094C

) ) )
BEVIOTE PROGRAM AOMY:.....ovn oo wh souimns s Sssi s Ve s o R b oo PAGE 131 . ... ...
B el Tl o e A T SR, . S S e
OBJECT CODE = ADDR1 ADDRZ STHT _ SOURCE STATEMENY o Tttt _17 MAY L
................ e L A OININNY 7. - i it
9019 = 2 . o . . e .eoos7see
_______________ 9020 @ THIS ROUTINE IS USED FOR ALL CCIU PROGRAH LDADS THC POIHT OF ENTRY 00057390 e
______ 9021 # DEPENDS UPOM THE CCIU MHICH REQUESTED THE PﬂOGH:lH LOAD. TRAHSFER = 00057400 . I
. 9022 # OF DATA IS ACROSS OMA. . .. . . . .. 00057410 Tttt
,,,,,,,,,,, 9023 & R TSR S T T i Nl
e o e Sa 9024 8 o i T 00057430 - CCCUUUUUUtUUett
63BEOO30O 9025 PLCCIUO LI, SRE.X*30* ... .. ... CCIu a0 SIATUS REQUEST lDDHESS__ go057440
63BFOO320 9027 B SRR B2 CCIU 80 OUTPUT COMHAND ADDRE3S 00057450
63Bpoo3se . 2 LI  SRD,X*33* . . . ... .. CCIU 30 5118 STATUS ADDRESS . Q0057460
EEBOONRNID o v [ - I U { JUNP TO LOAD ROUTINE L R
63BEOO340 9033 PlchUI LY SRELX'3&* L. CCIU 81 STATUS REQUEST ADDRESS 0005?&00__.‘____‘.'_,,____."___‘__
63BF00360 9035 LY SRF,X'36* ... .. CCIU 81 OUTPUT COMMAND ADDRESS 00057490
é3Bpoo3zo ... ... 9037 .. ... LY SROX XY CCIU 81 5118 STATUS ADDRESS . 00057500 .. ... ... .
2spoo93zo ... 9039 . B cokeexo JUHP TO LOAD ROUTINE = = = . | OOOBTBRE . oo s s e n
6é3BEOO3BO . 9041 PLCCIVUZ LY  SRE.X'38' . . . CCIU 82 STATUS REQUEST IDOEESS'_ 00057520 .. . ... . . ... . ... . ... .
63BF003A0 Tt 9043 LY SRF,X*3A* T CCIU 82 OUTPUT COMMAND ADDRESS . 00057530 '~ ' ' """ "' ' rr-we-e
é3sooo3so . 9045 . LY _ SRD.X*3&* ..., CCIU 82 5118 STATUS ADDRESS . 00057540 L
51BE0O210 o 9047 LCCIU  OUT  SRE,ADRS,SYNC = ADDRESS I/0 HUX STATUS == MOASTESE . . . .oovunnmmmmmie s
15D049cB0 ... %049 BCT__V,NOTAV T 60 YO WAIT STATE . """ MOBSPERO .o e
e3sBOOO30 T T 9051 LCCIUS LI SRB,X'03* .~ _ . - Uttt 00057570 Tttt
518Bo04l0 9053 .OUT SRB,CHD,SYNC . . . .. SEHD STATUS REQUEST COHMAND = Q0057580
43890020 T 9055 INP  SR9,SR,SYNC . REQUEST STATUS 00057590 . .. ottt
823800120 . 9057 LR SRBLSRY 00057600
...... 9059 LR SRB, SRB,HODXEXT2 s e AR was s e s UDDBTORE, o e T R
smBsol6d . 906044, HARNING - TNTERNAL TO INTERMAL WITH MOD ~~ @ " """ "7 "n i@ mi it s PO Toir e e
eipesolce . 0 9062 IR __FLR,SRB == IF EXF PERRITY ERROR IS SET, 1 0005?620 ____________________________
1spo2se30 . . - 9064 BCT | G,EMRPAL T 60 YO BAIY T 00057630 . o Tttt
esssorco T 9066 LR FLR.SR9 . LOAD FLAG REGISTER ' OOOBTEAN ... ocusvios e e e
258089350 9068 ... .. BCF CilCCIUZ LOOPONNOT BUSY = 00057650 ..
43290820 Tt 9070 INP _ MOR,DR,SYNC,MOD=SHAP _ REQUEST FIRST BYTE OF HALFWORD 00057660 ... .. . .. . =7
43900810 .. 9072 .. .. INP  TEMPZ,DR,SYNC = REQUEST SECOND BYTE OF HALFKORD o000S7670 . . . . .
eesgsoo40 T WO o OR  MOR,YEMP2 00057680 ' .
e R T ¢ ] ——————— 9076 . LY SR9,Xe77e T T 00057690 . .- oottt
sB9oo210 T %078 OUT  SR9,ADRS,SYNC = ADDRESS INITIALIZATION REGION __ooos7700 . . 7
638800040 T T 9080 . LI SR8,X*04* . T .00057710 0 T Tttt
518800410 . T U 9082 . .. OUT | SR8,CHD,SYNC | SEND INIT WORD 1 ' T eoosy720 . . . T
038108340 . | T 9084 BLK CHINTR,JEWPYD  ~  ~~ e oo0s7730 . T
636480024 9086 LI HAR K'GZ'.SF-ZERO ............. 00057740 .
c2p4BCOB4 ) 9088 AR HAR,X0002,MC=MHP,SP=ZERO INCRCMCHT MAR AND WRITE = eoos7?750 .. ...
e3s2e0010 T 9090 L O s 00057760 .
c2B48COB4 092 AR HAR.X0002.PK:=I"I-IPo5P=ZERO III:HENEH'I' I'ILR A!D lﬂITE .oboos7770 .
638280070 9096 LI MOR,X*O7* LLLE e [ T—————
ceB4BCOBG T 9096 AR HAR,X0002,HC=HMP,SP=ZERO =INCREMENT MAR AND WRITE 00057790 . ... . ... ..
8188801C0 9098 LR FWRGSRB 00057800
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REMOTE PROGRAM LOAD e e PAGE 132 L.
B OBIECT RO .. KDORT ADDRE  SIHT . SOURCE SYRTEHBOE .. oo omsumim st s rsia s s e e A 1My 79 T
00094D 158049520 T 100 BCY vetccay Tt Tt eoos7e10 oottt
00094E é3BBlO20OO = . . . ... ... 9102 . .. LY SRB,X'E0",HOD=SHAP HSE IS ZERO. mm HORD & IN _____ 00057820 ... —
00094F 628B00050 . 9164 . AI _ SRB,X'05* . . . MEMORY . BOOSTORE ..o v isies o -
000950 81BB8004O . . 9106 _ R PORIAD oo o e S S S e00s7840 T .
000951 25B009550 o Loooew8 B WCCIUZ 00057850 ... ... ...
000952 &3BBlOS0O = . ... 9110 LCCIUL LI SRB,X'60°,MOD=SHAP | HsSB IS ZERO.  LOAD HORD & IN 00057860 ... .
000953 62BBO00SO . .. eMe . AT SRB,X'05* . MEWORY . . . 00057870 . ... ... .. ..o
BURIEA GIBDBOOAS ... .o .cooon e PO o B PORESRE o S E R S QUDSTORO . ..o oo o
000955 C2300C000 caan e M6 LOCTUR - CH: METIHP. - - oo oo ones soenanens, s s S s 00057690 ...
............................... 9119 ® e ... ......... 0DOS7900 _ T
_____________________________ 9120 ® THE FOUR WORD PACKET I3 HOM LOADED TNMTO HEMORY. IT IS FOUMD IM ... B005T20
________________________________ 9121 B LOCATION3 02-08. THE CCIU WILL NOM CONME AMD FETCH THESE HORDS AND 00057930 . .. .. _. ... ... . ..
.................................. 9122 » USE THEH TO OBVAIN THE COMHMAND PACKET IN YME 6118. . . . 00857940 _ .~ ~~ "~ """ """ ' "
.................... LIPS N R o cve......B0087950 o TC o
000956 518F00210 . . .. 9124 ... 0OUT SRF.M.'IRS.STM: . ‘ADDRESS OUTPUT COMMAMD e, BOOSTOO
000957 638800060 . . . . . . .. Nz ... LI SR8,X'0s* . _. SEND FIRST CO!1AND WORD . LT o L TSR
000956 5iB8OO4G .. 912680 OuT SRS,CHD,SYWC 10 CCIu e DUDSTIBO oo = T
000959 638900000 . . . . . 71| e P LK L —— LOAD LOC 002 FOR CCIU FETCH & 00057990 . . . ..
00095A 518900610 . ns2 OUT  SR9,DA,SYNC . SEMD HSB BYYE . . oo0ose000 . Tttt
000958 638800010 . . .. . .. . o138 LI SRB,X'01* . e e oooseole .
00095C 51BBOOGYD . .. . ..., 9136 ... ... OUT SRB,DA,SYMC . ... ! SEMND LSB BYVE ... ooosaczo . ...
S S ———————————— 2 T 00058030 . .. |
___________________________ 139 m Tlil DATA TRAHSFERS TAKE PLACE ON THE DHA, S0 ‘IHE PI!OCESSOR CAN oHLY . eooseso4s0
______ L _“____‘_”___0140lPﬂll.THS_CCIU_FOR_luﬂlmANSFCRFJIIISIIED..JGNII.____‘_“_‘________”_00055050
e o161 8 et e e S 00058060 . 0 T
00095D 638CO0R3O . . 9162 LI SRC,X*e3* Tt OORSBOPO . . ..o
00095E 03BlO97BO0 . . .. ... ...! 9144 BLK . BIZE,VEHPYD . . ..... Bﬂm TO Pﬂl.l.‘lﬂ'i SERVICE . .. ooossoee ... L.
Q0095F 76B90%010 . . ... 9146 L CL TEMPZLWX'OLWF L. CHECK FOR GOOD VRANSFER = | goosaes0 o
000960 15B0O3%90Ce . . . ... ... 9148 . BCT 6LPLDS . . . ... ... BAD TRAHSFER, €0 ¥O HAXY . . . | 00058100 .
................ 9150 8 e ii........00088220 T T
_________________ 9151 ® SEm DHA TRANSFER COMMAND YO CCIU 7O BEGIN I.Oll:llH’G OF THE 1116. . _ 00058320 . . . . . .. .. .. .. .
_______________________ 9152 ¥ ALSD, SEHD DATA ADDRESS 508 SO THE CCIU KNOWS HHERE THE TRANSFER 4" ., 00058130 F )
NN s 1Y 9153 » HORD BLOCK IS, IN THE XX16. . . . . .. .. .. 00058140 . ..
N _ e 9154 W i 00058150 . .
000961 518800410 958 . OUT _ SRB,CHO,SYNC . meew ] et
000962 63B900000 9157 . . LI SR9,X*e0* T e ooes8170 o
000963 518900610 N OUT _ SR9,DA,SYNC . .  SEND MSBBYVE . T ooose1e0 . o
000964 63BB0001O . . . . . 9161 . . LI SRBWX'OL' 00056190 . . ... .
000965 51EBD0610 T T 9163 . . OUT _ SRB,DA,SYNC . . SEMD LSB BYTE . 00058200 . . ... ... ... .. .. .. . .
L e 6s W ORBBERIN oo virnncsoni o e
__________________________________ 9166 u lllé I‘I.IST III-I HIIT FOR DNA ‘I'RMFEII T0 EIIJ. ﬂlEN TI'IIS OCCl.llS THE 0005&220________‘_‘_.__”_”___,
_______________________________ 9167 w CCIU WILL SEND IT'S STATUS HITH A ROT BUSY. . BEGIH EXECLITION_&'I’,____ oooss8230 ... ..
_____ . ___‘_‘_,_9163NLOC!T!O“SPECIFIEDIHCDmFACKETIvaG._____”“”_‘____,._____000562‘40““_H____________” ) -
y e 9169 W , L SOOSRENRL .o i g
000966 03BlO97BO0 ... . .. . . ... .. 170 BU( BIZE STEWPYE BRAM! T0 PO‘l.Lllﬁ SEHVICE _______ 00058260 ...
o s S s . o o e oo e AN EONLY
» - . 1641803 REV. A = CCAS 1641603,1641604,1641653 657 Mlé.JSS“ _______ T



2 .
!
) ) )
REDTEPROCHAW ROKD - ovnnn mouvss . semieniisis WA 59 S57 Soiul S rie o raD T e s S SRy S e L e
' LOC OBJECT CODE ~ ADDRY ADDRZ STMT _ SOURCE STATEMENT . . . . . e . 17MAY TR T
000967 6384800E6 . .. ... .. .. 9172 LI _ HAR,X'OE*,SP=ZERO LOAD ADDRESS OF THE 7TH WORD OF o©o0058270 .~~~ """ -t o
000968 €23006000 . ... ... .. N4 . . CHD _HC=MRO .. H5118M CMD PACKET AND READ 00058280 _ .~~~ """
000969 83BBO00SO . .. ... .. ... .. u7e . R ___SR8,MOR " EXTRACY & LSBS FOR HS118M STATUS 00058290 e
00096A 6E3B003FO0 . . . .. . . 2 ¥ NI SRB.X'3IF* . . . ... . WORD ADDRESS = = = 000558300 R R
00096B 518000210 . . 3 11 | S OUT ~ SRD,ADRS,SYNC . . ADDRESS STATUS AREA .~ [ 11, - o S —————————————————
00096C 51B800410 . . ... .. .. ... , ) [+ S———— OUT | SRB,CHD,SYNC . . . SEND TRANSFER COMMAND ooosas2e . Tttt
00096D é3BBOOOOO . . .. .. . ...... o186 ... LI SRBX'00" L e e ooos83ze L.
00096E 518800610 . . . .. 986 ... OUT SRB,DA,SYRC e e e el E L
00096F 51B900610 . . . . . . ... . o188 .. OUT  TEMP2,DA,SYNC - SEND 5118 TRANSFER STATUS ooosalsg Tttt
000970 76B%09010 . ... ........ s1%0 .. CI _ TEMPZ,X'O01°,F . CHECK FOR GOOD VRANSFER . . 00058360 . ..., ... .......
000971 258039740 . ... ... . anez ... BCF SL,PLCIVOK 600D TRANSFER, DOWNLOAD COMPLETE 00058370 . . . .. ... .. ... ... .. ...
000972 638380020 . ... o194 T L IR,Xt02* T LOAD EXTERMAL REGISTER 2 o0os83s0 oottt
000973 s1Besol20 . . ... ..., . .. N . R Y3, TEWP2 .. ..., HITH CCIU STATUS BITS | BOOBBIN . ... o v s simn Se e o
000974 638700004 . . .. . ... .. . 9198 PLCIUDK LI . LOC,X'00*,SP=ZERO . STORE THE CCIU BYTE CONTENT . 00058400 Tttt
_ A 9200 LR SRA,SRA,HOD=SHAP __~~ TO INDICTE WHICH CCIU DOWNLOADED 00058410 . . ' ' ' " 'r ' nn
000975 83AA10140 . 920144, HARNING - INTERMAL TO INTERNAL WITH MOD . . ... . .. ... ....... e B
000976 81BAB004O . ... ... ... 9208 .. .. .../ LR HDRLSRA e DOBBBRBN. . ... o oo o sisre S
000977 C2300C000 . ... .. .. ..... 9205 ... CHD.. MCEMMP. . s aniiete i s o S st oo e, ST e et oo0s8430 .. ... ... ..
000978 638680000 . . 207 LI EXT,X'0D* T SET HOP AND RESET PROG.LD. | 00058440 Tttt
000979 63B7000A4 . . ... ... ... 9209 . ....... LI LOC,X'0A®,3P3ZERO . R e e b Wb SRR T g B sonsn o 00058450 . .. . ... ............ ......
00097A 2580003F0 . . . . . . .. 211 ... B . WPSH ... 60 TO PSH CHECX | . . ... .... 00058460 . ..., .............
............................... B2 W e e iiei.ev... ......DO0058478
__________________________________ 9214 ® POLL DEVICE WHEN READY FOR NEXT TRANSFER. DEVICE HAS BEEN ADORESSED 00058480 . . ' ' "'t ' ™
.............................. 9215 # AND THAT ADDRESS IS INSRF. . . .. . . .. .. . .........................o000884% . . .. .
R DI 9216w e e e e e e e e, 00058500 . ... ... ... ...........
000978 51BCO0410 . 9217 BIZE | OUT SRC,CHD,SYNC SOV | |1 | -,
00097C 43B900E10 . . . 9219 . . .. INP  TEMP2,SR.SYNC . . . REQUEST STATUS 777 oooseszo . TCTtotUttttt
00097D sl1B9801CO . ... .. ... sl ... .. LR FLR,YEWP2Z ... .. R Q0058530 ... ...
00097E 15BOE9800 . (TTs SEi BCT . CVG,CIURET . ANY ERROR RETURN TO CALLER | ooosss40 Tttt
00097F 25BO197BO . 17T 9225 . BCF LBIZE . ... ... .. | LOOP IF TRANSFER MNOT COMPLEYE _ _ 00058550 . . .. ' ' """ 7" ' """
000980 91B180XEO . .. . ... 9227 CIURET . IR RAR,TEWPYD _ . . .. . .. UL L
.................................................................................................. R S i e S T T s
HICROCODE, HMP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653  “657,0616,488% ~~~~~ ~~ ~~ "~ "' ' ' ittt ittt o7
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ooo90l
000982
000983
000984
000905
000986
000987
000968
000989
00098A
ooo98B
00098C
000980
00098E
00098F
0009%0
000991
000992
000993
000994
000995
000996
000997
000998
000999
00099A
000998
00099C
000990
00099E
00099F
000940
0009A1

000942

0009A3
000944

—
_ REWOYE PROGRAH EOAD ., oo cnvamanis wr whenmsmmps s e s s pe@RETET JERlpey ol i PABE XA . oinewnon i ) :
OBJECT COOE  ADDRI-ADDRE  STMT | SOURCE STATEHENT ... . . ... ... .. ... .ooiioooooinionnoioan VT HAY T L
e o e et T T S SO RO AR 00058590 .. .. ...l
____________ 9232 & e e, OOOSBOON e e R
___________ 9233 n THIS ROUTINE SERVICES THE FLOPPY DISC MMEN IT REGUESTS A PROGRAM LOAD 00058630 . . . . .. ... ... ..........
LA 9214 & OF THE 1116. THIS ROUTINE ASSUMES THAT THE FLOPPY DISC IS SET 00058620 .. T
_________________________ 9235 # AT THE LOAD POINT. DATA TRANSFER IS ACROSS THE I/0 HUX BUS. T 00058630 LT
. 9236 ® THE ENTRY POINT 1S DETERHINED BY THE STATE OF THE PASLA . ... ... poos8e40 et
9237 % INTERFACE COINECTED TO THE FLOPPY DISC. . ... ...... . .............-. 00058650 . . Tt
................. 9238 M e e ieiiiiie...... 00058660 Ll
. o T 9239 8 . . o e T A 7 0 A AT ST 00058670 . ... ................
63BEOOBBO ... ... ... 9240 PLFD LT R M BB e R S 00058680 | . . ... ... ...
s1gE00218 . .. . ...... 9242 ... OUT ~ SRE,ADRS,SYNC . . ... ... ADDRESS READ SIDE OF PASLA . . 00058690 .
15B049CBO . . ... ... .... 9244 ... BCT _ VuHOTAVY ... ... 60 YO MALT STATE . . ........ QODSBTO® | . . ooy sb e
RIRCRONSD .o - s, g 9246 ... .. L CUEREARTREY T i s c e s S S 00058710 ...l
51BCO0410 . . ... ...... 9Z48 ... .. OUT _ SAC,CHD,SYNC . . .. .. PUT PASLA IH READ MODE . . 00058720 .. .. ..................
638900740 .. ... ... 9250 LT SRMXCTAY . e e o MOOSBIAG .o e A
§1B900410 . . ......... 9252 ... .. OUT | SR9,CHD,SYNC .. . .. ... 00D PARITY, 8 BIT, 1 STOP BIT .. 00058740 . . ... . . ... ........co....
43B280810 .. .. ......... 9256 ... .. INP  FDRWDR,SYRC 4. . ... DUHHY READ . . QOOBATED | - oo eno o pnye s
43B900E10 . ... .... L, 1] ——— INP  TEHP2,SR,8YNC . . .| CHECK FOR DSR ON . ... .......... 00058760 ...
alB9solco . . ... ......... 9258 . ... .... DR FLRTEHPZ | e s S R 00058770 ...
15804%0C8 ... ....... 9260 ... BCT _ VWPLDS e QODSBTBO ... . ..ooocicavhiaeesiEEse
63BCOOBYO . ... .. .... 9262 .. ... UF o BRCHIOBE® i s s s e i e s 0 5 GOOSBTI0 ..o R R
51BC00210 . .. . .......... 9264 ... OUT | SRC,ADRS,SYNC . .. ... ADDRESS WRITE SIDE OF PASLA . GODSERED “T Tt e v
63B900ABD . . ...... 9266 . .. .. .. LI SROXCAB® .. e 00058810 ... ...L.............
518900410 .. ... ... ... 9268 ... OUT  SR9,CHD,SYNC . . . | PUT PASLA TH MRITE MODE . . . . 00058820
03BlO8CS0 ... ....... 9270 CBLK | PASLABLTEHPYD | . ... L 00058830 . .. ... ............
63BD000IO0 ... 9272 LY. SRD,X'03' .. ...... SEND FOLLOWING DATA TO FLOPPY 00058840 . . .. .. .. .............
638900010 . .. .. ... ... 9274 ... . .. LY 0 BRGNYOLY . - ccccooconiin Gl S s sduivese s es 0058850 ... .. ...
S51BDOOG1O0 .. ....... 2% ... QUT | SRDLDALSYNC .. ..., | (03)H ETX CHARACTER . .. ... . 00058880 ...
e3Bl08C50 . ... ... ...... 9276 CBLK . PASLABGTEHPYD | L. e OOOSBAMD ..o i mrsmsrms
518900610 .. .. . ........ 9280 .. .. OUT _ SR9,DA,SYNC ... T (O1IH SoH CHARACTER _ .. ... .. QOUSBBBD . - o s
438900530 . ..., ... 9282 .. ... BT SROMYSE" . et e AT e SR T e e 00058890 .. ..., ...........
olploacse . .. ... ... o [ O BIK, PASLABTEHPYD | oo scninnning - smmmbeioiii sl i o ies o st 00058900 . ... ... .. ........... :
518900610 9286 . CUT  SR9,DA,SYNC . .. ... .. R 00058910 . ...
638900200 9280 LI SRIIK RO . ... iiieiceeesiaaiaaasrreearenaeans QODSAIEN: ..o coovvrimonm R
03B8108C50 92%0 .. .. .. BLK. . PASUABLTEMPYD | . .. invncn cipimemnebasas ssson pnsa oo ooo0ss8930 . ...
518900610 . . 9292 OUT | SR9,DA,SYNC .. . ... ...... SPACE 00058940
63BAD0OSA0 9294 LI 7 SRAMEEBAY i e S e 00058950 . . . ....... ... ....
03B108C50 9296 BLK  PASLABOTEMPYD . . ... ... i einrrevasmnnnnnannannnsns QORSBORI. .o i s T
51BA00610 9298 OUT  SRAWDA,SYRC . .. . .....: " S == 00058970 .l
638900450 9300 | EL o SRRRNTREY . o e S e S e e S 00058980 . .. .. ... ...
oleloacse 9302 BLK - PASLABSTEMPYD . | . .0 o0 ooiwmss oo s e s = s ooosa89%0 . ... ......
518900610 . ... ... .. 9304 COUT  SR9,DA,SYRC - 00059000 . ... . . ... ... ..
03B108C50 . 9306 BLK = PASLAB,TEHMPYD . . T —— 00059010 . T TliTo T
518A00610 (R LT T R——— OUT _ SRA,DASYRC . . .. .. G e 00059020 ... ... .. ...
038108C50 9310 BLK  PASLAB,TZHPYD . e LT T T —————————————
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Loc

0009AS
000946
0009A7
000948
0009A9
0009AA
0009AB
0009AC

0009AD
0009AE
0009AF
000580
000981
000982
000983
000984
000985
0009846
000987
ooo09B8
000989

0009BA
000968
00098C
000980
0009BE
00098F
0009C0O
0009C1
0009C2
0009C3
0009C4
0009CS
0009C6
0009C7
0009C8
0009C9
- 0009CA

) )

REMOTE PROGRAM LOAD e e e e e e . PAGE 135
OBJECT COOE ADDR1 ADDR2 ~SYMT  SOURCE STATEMENT . i 17 HAY 79
6389003F0 .. ...l 3ae L.l I LI SRO,X'3F* , S N 00059040
518900610 ... ... . .. ... 9314 . OUT  SRO,DALSYNG . . e 00059050
D o316 BLK _ PASLABLTEMPYD . (Tl ... 00059060
518900600 . . . ... 9318 | .. OUT | SR9.DA,SYNC .. . . . ... L AN 00059070
038108C50 . .. ... .. . 9320 . CERK PRACABTERNONE . oo oo e e R 00059080
518900610 ... ... .. ... 9322 ... ... OUT | SR9,DAWSYNC . ... . .. ... . P e —— 00059090
038108C50 ... ... ...... 9324 .. .. BLK  PASLABJTEMPYD | i 00059100
518000610 . ... ..... 1 b1 S —— OUT _ SRD,DA,SYNC ... .. ... .. (03)M EVX CHARACTER . .. . . .. 00059110

......................... 9328 8 . 00059120
______________________ 9329 % DATA MWILL BE LOADED INTO TIIE COMPUTER FRON FLOPPY DISK, ONE BYVTE 00059130
_______ 9330 W AT A TIME. . . iiiiiiiiiiiiiiiei.........00059140
N LW vocnciess S N S 00059150
638700004 . ... ... .. ... .. o332 . LT L0C,X'DO*,SP=ZERO SEY UP START ADDRESS . ... .. 00059160
628710024 . . ... ... .. 933 . AT LOC,X'02°,HOD=SHAP,SP=ZERO TO 200 . . .. .. ._...... 00059170
63BAL006D . . ... ... o336 ... ..., LI SRA,X'06',HOD=SHAP ! SET UP END ADDRESS . . . .. .. 00059180
REORROEED. . | conosncemaas 93318 ... AL DSRAGK'CE® ...l 00059190
63BFOOFFO . . . .. ! 9340 ... (B 4 SRF,X'FF* . . ... PRESET CHECKSUM REG. . . .. ... ... 00059200
62BF20FFO . .. ... 9342 ... AT SRF,X'FF*,HOD=INSB . . .. ... 00059210
S1BE00210 . . 9344 ___OUT __ SRE,ADRS,SYNC . . . ADDRESS READ SIDE OF PASLA . . 00059220
oiploaD70 . .. ... .. 9346 PLFD1 _ BLK _ PLC2,TEMPYD . . . . . .. CHECK PASLA IS BUSY .. .... 00059230
76BCO9010 L9348 . . CI  SRC,X'O1°,F . . . . . .. CHECK FOR SOl CHARACTER .. . ... 00059240
158039840 . . ..., ... .. 9350 _ BCT _GL,PLEDY . ... ... IF HOT, KEEP LOOKING . ... . ... 00059250
038108070 . . . TORKR BERD2. . BLK . PLCZSTEMPYD . ..oooiiois o i Saas el b 00059260
623800180 .. .. .. ... 9354 ... LR SRB,SRC . HOLD FIRST BYTE IN TEMP. REG. . 00059270
038108070 . . ... ..... 9356 .. .. BLK  PLC2,TEHPYD _ N g 00059280
: T 9358 LR SRB,SRB,HODaSWAP T CTTT Tttt 00059290
83AB10NE0 .. 9359+%,HARNING - INTERNAL TO INTERNAL KITH WOD |
80BBOO1BO . . ... ... .. 9361 .. AR _ SRB,SRC .. .. _COMBINE ZND BYTE TO FIRST _ . 00059300
8D3IFO0160 . ... 9363 . XR _ SRF,SRB . . ... . DD XDR TO CHECKSUH . 00059310
81BBB0040 . ! 9365 | LR _MDR,SRB . LOAD MDR WITH 16 BIT CHARACTER _ 00059320
C2B4BAOBG 9367 ... AR HAR,X0002,HC=HW,SP=ZERO INCREMENT HAR AND HWIRTE . 00059330 _
96BA09090 ... ... 573 T —— CR _ SRAMARGF . . 511 HORDS BEEN READ 00059340
158029870 . ... ..., L2 7/ S BCT _ G,PLFD2 . . ... ... IF YES, STOP READING . 00059350
76BF09000 ... ...... 9373 .. CI _ SRF,X'00'.F . . . . . .. HAS CHECKSUM OK = 000593560
158039250 ... ... .. 9375 ... BCT  GL,CHKERR . . .. ... 60 TO ERROR IF BAD TRANS. . 00059370
Ly L1 £ g——— BLK __ PLC2,YEMPYD . Tll .. 00059380
94BDO918O . 9379 .. CR . SRD,SRC,F __ . . . . . . . .. CHECK FOR ETX CHARACTER . . ... 00059390
15803980 . ... ... .. 9381 . ...... BCT . GL,SRCO3 . . . . . ... IF HO, GO TO MWAIT . 00059400
03B108D70 . .. ... ... 9383 ... BLK PLC2,TEMPYD . . .. DUMHY READ ETX CHARACTER 00059410
25B008CBO . ... ... 9385 . B PLC& ... ... ... 60 YO EXECUTE INST. . .. . . . 00059420
638380030 . .. ... 9387 SRCO3 .~ LI IR,X'03" . . .. .. ... LOAD EXTERMAL REGISTER _ . 00059430
81bCso12o . ... . 9389 ... . ¥SSRC ool 3 WITH BAD WORD ... .. ... ... 00059440
258000790 | .. N R T < T 00059450
..... L9393 W ..., 00059460
______ " 9396 @ UNIT ADDRESSED NOT AVAILABLE. 60 TOWAIT. .. . _ .. . . 0005970

HICROCOOE, HHP-1116 PLP 1641803 REV. A  CCAS 1641603,1641604,1641653  *657,0416,J58"
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REHOTE PROGRAH LOAD

LOC O0B8JECT CODE

..... 9395 8 e goosggey T
0009CB 823A001CO 9396 NOTAV LR SRA,SRE " 7 TRANSFER STATUS TO SRA REG. . 00059490 Tt
0009CC 258008260 9398 o B BREOY o supaiEn GO YO MAXY eoos9see . T
i _ " 9400 ALIGN 512 e BOOSISID. .o o
0099CD FFFFFFFFF 04E68 9401¢A1025 @ EQU #-START S R RN D A e e B T BTN kv et At e
805000 L 04FFB 9403 _ORG u-M SRR AV RN S s L S eoos9520 .
0009FF 258008410 . . .. . 9404 PRPL B BELRIE o i i e o AR 00059530 . T
............. 9406 .N657  ANOR , e ieei.......... 00089540 T tTUUUtToTttooos
.................... l.........-......,A-........-.-...A.-...............‘........--‘........--..-....-‘..,......,...........,
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Loc

000A00
000A01
Q00A02
000A03
000A04
000A05
000A06
000407
Q00AQ8
000AD?
O00DADA
000A0B
000AOC
000A0D
000AOE
000AOF
000Al0
000A11
000A12
000AL13
000Al4
Q00A15
000A16
000A17
000AlB
000AL19
000A1A
000Al1B
000A1C
000A10D
000ALE
000ALF
000A20
000A21
000A22

_.000A23

ol

000A24
000A25

DECODE ROH SPECIFICATIONS

PAGE 137

OBJECT CODE ADDR1 ADDR2 STHT SOURCE STlTEHSNT ____________________ L7 HAY 79
......... 9408 ® . 00059560
.................. 9409 uuM DECODE ROM SPECIFICATIONS . . .. . ... .. ........................ .00059570
............. 9410 W R i st | | . |
B ez . e e e St 00059600
..... 001E0 9413 $BP1S  EQU  OBEGINeXSWMme . LT T1TTTITTTIITITTTTTIITITTTTTUTI0T 00089810
R 9614 ¥ st e e e T 00059620 . .. ... ... ... .
105900000 . ... ... %15 ... DROM RR,ILLEG . ... .. ... O . 00059630 ... ... ......... ...
205900000 ... ....... 9a17em o T T S ——
Fl1A900000 . .. .. .. ...... ALY s DROM RR,BALR .. .. ... ......| [ S ODOSDERE.. - oo ooniiraiiivan
F1A900000 . .. .. . ... ... ... L
F17E00000 . . .. %23 .. DROM RR,BTCR . ... .........] N X 00059650 .. ...
FYTFEOUOOD oo viimmiiaings LT 7 A P SR T I I T I I AR
F19000000 . .. ... ........ o A DROM RR,BFCR . .. .. ... .../ - [T S———————————
F19000000 . ... .. ...... QM2OE e e
F15200000 ... .......... %3 .. DROM RR,MHR . . ... _...... 08 i 00059670 . ... ...................
F15200000 . .. .. ........ 9433e8 o it S e T D R PSRN, e T 0 S T 8 S A RS R 5
F14700000 ... .. ... o — DROM RR,CLHR . . . ... ........ L SN = T T 771 7Y T —— — A ——
F14700000 . . .. ... ....... 943748 L R B S N AR R s ot BB e
F15600000 . ... ........ 9439 ... DROM RR,OMR . . ... ....... 08 e 00059690 . ... .................
F15600000 .. ... ... ....... 944lew e e e s o s R NSRRI RIS S A S R
LAUTUT T R —— 9463 "DROM BRJOMR .. .. ...... .| OF T G T T R
F15A00000 . . ... ......... DRREAN o oo s e L P R o SR i S nckon 1 N RN SRR S e
F12C00000 .. .. ....... 9%a7 . [T L [ S 00059720 ... .. ... ...........
F12C00000 .. . ... ...... L L T I L L L L L R T P PR
F14B00000 . . . ... ........ 4sy L. DROM RR,CHMR . .. . ..... .../ L B, 00059720 . .. ... ....................
F14B0000C . .. . .......... 945308 . o i T
FI3A00000 ... .. . ... ... o DROM RR,AMR . . .. . ... ... ... OA i 00059730 . . ...
F13A00000 . .. . . .......... %57 . . e e e S A R A N S AR A T FRYE
F14200000 . ... ... .. 9459 .. _DROM RR,SHR . . . .. .. ...... " ——— 00059740 . . ... ..................
F14200000 ... ... ....... G I e e e S no S A R 8 A P T T B S R S A
F1F000000 . ... . ...... LT3 B DROM RRMR . . .. . . ...... 0C il ORUEITEE .o o
F1F000000 . . . . .. ... .. 9bSem R T R R S A T AR e e T B
F20A00000 . ... . ... ... ... %67 ... DROM RR,DHR ... ... .........! L 00059760 . . ... .. ............... ..
F20A00000 .. ... . .. R e e S S B T B R 8
BAAOBOON. ..o iccoswss (17 S DROM RR,ACHR . . . . .. ... .. Qe i) OOOSITO - iy
F13900000 . . ... ... ... 94T : e et o e A e Rt e o i ment A A R RS
F14100000 . ... .. ..... urs .. DROM RR,SCHR . ... .......... OF e 00059780 . ... .............
F14100000 . ... ... .. %TITeM o r— e S P ey 0 OOV SN N P
EIND0O00 .. oo %79 ... DROHM _ RR,LCHHR,OPT=SXISAUGY 10 . ... ... ... ... . . ............ (T TS T ————————————
F34900000 ... ... %01 it B 2y 8 b § 3 Syt e e st ST P sy
F34F00000 .. .. . ... %83 DROM ~ RR,LAVR,OPT=AXISAUSY . 11 .. ... . ....................! 00059800 ... ... .. ...............
F34F00000 ... 9485e¢4 it e e e e SR AR
F34500000 . 9487 .. DROH RR,LCHRLOPT=RXISAUGY X2 . . ... .. ................ 00059810 ... ............... ..
F34500000 . .. I s ———— e e A E R U S I s R T s
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DECODE RON APECTRICATTOMY . oo e o s e e o e e S S B e e PAGE 138 ... ...
_LOC OBJECT CODE  ADDRI ADDRZ STHT  SOURCE STATEMENT . . . . .. ... .. . .. .. .. ... eiaio. .. MY e
000AZ6 105980000 . . ... ... WL s DROM RR,ILLEG,DUP=2 | 13-4 . .. 00059820 ...l
000A27 205900000 . .. . ... . ..... DRGREM oo i e T R AT R e R T A R R I S A e
000420 105900000 .. ... ... .. ... QAYB M 1 T e Smm oo e e S e
000A29 205900000 . .. ... .. 9497+ e Y
000A2A F40EQ0OO® . . . . ... NI e DROH RR,CLDPR,O0PT=2XOP L ocoseas’e . .. ...... Hevnsoe e
000A2B F40E00000 . 95018 - e d R R R S S R B e e R
000A2C 105900000 . .. ... ... 9503 ... DROM RR,ILLEG,DUP=R : U0 T 22 7.7 T S —"————————————
000A2D 205900000 . .. ... ... I A e e S e e e e S S e S s i
O00A2E 105900000 . . . .. ... OB TaM e
000A2F 205900000 . . .. .. . ... .. 9509em e !
000A30 F40000BO® .. e OROM  RR,LDPR,GPT=8XDP | R DROSTAEE. .. .o a R
000A31 F40000000 . . .. .. . . ! 951348 I T e
000A32 F4lB800000 . .. .., 9515 .. ... DROH _RR,COPR,OPT=2X0P ) & G I S 00059860 . ... .. ... ..
000A33 F41800000 . .. . 9517em . e e e e T :
000A34 F42A00000 . .. .. 9519 .. ... DROM  RR,ADPR,OPTESXDP A 00059870 )
000A35 F42A00000 ! 9521em s S S N S
000A36 F43600008 . . . .. . .. .. 9523 ... .. DROH _ RR,SDPR,OPT=8XOP . T, BODSIBRN. . oo
Q00A37 F43600000 . . . . . .. 9525 .. e e e e e e e e e e e e e e e 4
000A38 F44200000 . ... 9527 ... DROH RR.MOPR,OPT=8XDP  _ _. . IC 00059890 . ... ... ... ... ...
000A39 F44200000 . . . . . 9529e8 e T,
000A3A F45E00000 == = = 9§53 DROY _ RR,DOPR,OPT=RXDP B R e S QOOBOHOB . o punn i
000A38 F4SE00000 . . ... ... 9533 i I srcanins R R R R R R
000A3C 105%00000 . 9535 ... DROH _RR,ILLEG,DUP=2 . E-XF el 00059920 .. ... ...
000A3D 205900000 . .. I I R A R e e T S S A B S T e B
O00A3E 105500000 . .. . . .. OBk
000A3F 205900000 . . 954148 S SR S N R S RS e R R S e e
000A40 F17200000 = . . .. 9563 .. DRoHt BER.BTRS L. B eoos9920 ... .
000441 Fil7200000 . 9545+% e e e e e e e e S,
000A42 F17800000 .. 9547 . _DROM RR,BTFS ... 3 L O 00059930 . .. ... ...
000443 F17800000 . 9549m S S T SR
000A44 F10800000 L9550 . OROH RR,BFBS .. ... .. e qOuSYNe . oo o
000445 F18800000 " 9ss3em T L
000A44 F18C00000 9555 DROH BR.OFFS ... 3 S evosesso L T Tt
000A47 Flacooooo 95578 : G R e S e T N S e e e e e R e R g L
000440 F12600000 9559 BROM. WIS oo 7 L7 5T 7T S
000449 F12800000 . 95614 N g e
000AGA Fl2A00000 . . 9563 . DROM  RR,LCS T - ooos9970 11 T
000A4B F12A00000 . . . 95654 . L - N i
POBAGE. F1I400000 o svin s 9567 RO RS . o vsssmomsonias L T ooos99s0 Tttt
000A4D F13400000 956900 : e R e ————————
000AGE F13FO0000 . .. . 9571 .. ... .. DROHM RR,SIS . .. ... .. a7 00059990 Ll DT
O0D0AGF F13F00000 =~ 9573¢m » . o e
__000ASO 105900000 . 9575 DROM @R, LER,OPTZAXFP L T oooso000 . T
000A51 205900000 . 957744 _ T g S
000A52 105900000 9579 _DROM RR,CER,OPY=RXFP | By 00080010 oo
PSS . L S A S A U T NS S S FOR TRAINING
MICROCODE, HMP-1116 PLP 1841803 REV. A CCAS 1441603,1641604,1641653  "657,0416,J88" = E 0 NLY
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Loc
0DOAS3
000A54
D00ASS
000AS6
000A57
000A58
000A59
000A5A
000ASB
000A5C
000A5D
000ASE
000ASF
000A60
000461
000A62
000A63
000A64
000A6S
000A66
000A67
000A6D
000A6Y
000ALA
000A6B
000ASC
000A&LD
000AGE
000AGF
000A70
000AT1
000A72
0QOA73
Q00AT74

QOOA75

QOOA76
000A77
000A78
000A79
000A7A
000A78
000A7C
000A7D
000ATE
000A7F

"

J - 3

J
DECODE ROH SPECIFICATIONS .. ... . .. ... .. oo ooeeeiimmnes CPABE 139 L. e f
oOBJECT COOE |~ ADDRY ADDRE | STHT || SOURCE STATEMENT .. ... .. ........ ..ococooooooo oo mommne TR e W
205900000 .. ............ 95810 ... . i SRR _ . R
105900000 ... . .......... 9583 s DROH RR,AER,OPT=8XFP . .. .. 4 P g ooos0020 . & -
205900000 ... 9585em N o N T
105900000 . .. .. .......... 9587 .. ... DROM ~ RR.SER,OPTEAXFP . . . . . | B T e A
EOSOUROON., - s cvssan 9589eH MRS alSetay T PRI SR ST
105900000 ... .. ......... 9591 ... .. DROM RR,MER,OPTERXFP . .. .. B ik 00060040 ...
205900000 . ... .... ...... 959348 . : e SR e i s e 8 b R S R R
105900000 . ... ........... 9595 .. ... DROM RR,DER,OPT=8XFP _ . . . .. L D 7T T T S —————
T T 9597eM . e A A R e G T —————
F32000000 . ... .. ......... 9599 ... DROM ~RR,EPOR,OPTSSXBANK . . E ... S———— 00060060 . e
F32000000 . .. ............ 960140 s o S R A R 3 SR iy K A e o BN T
F33300000 .. ... ...........) 9603 | .. ... DROM  RR,EPPR,OPTEBXBANK . . BF e ST T S
T NN 9605eM ... . e Fials A E o TR VR e e wemmy mssan s AU RS OR BEARRR ¥
105900000 . . .. ........... 9607 .. DROM . RR,ILLEG,DUP=8 . . .. T AT 00060080 ...
205900000 . ... ........... mvo- """"
105900000 . ... ........... mm """"
205900000 ... ........... ms--
105900000 . ... ......... T T grmmrimne e TR e S S e TSR (SRS
SRSOORORE . s N, PSS T S A
105900000 . . ... G—— mm """""
205900000 . .. ... .. ........ b SRR O SRS i RO
P O, - | - SIS L i ARG L N ——
205900000 .. _............ T R e e £ e wnirs s et SRS B
105900000 . . ............ mm S
205900000 .. .. ........ SIS D3 D SRR i S
105900000 ... .. ......... Rt O I R SR
205900000 . . ............. 9% m- """""""
e ] SSRGS IR RS i T
205900000 . .. ....... ...... 9637em """"""
F65700000 .. ... ........... [ 5 —— DROM _RR,LFR,OPT=8XFP3N . 38 e 00060098 ..l
F65700000 ... ... ..... ob4lem . A 5 N
F65700000 . . ..........' 9643 . DROM _ RR,CFR,OPTSAXFPIN . .. ", IR AR 00060200 LTIl
F65700000 . ... .. ...... e OB B e w et A AA S e S v o e e s
F65700000 .. ............ 9647 . .. DROM . RR,AFR,OPT=SXFP3H . : 1 SR 00060018 ... Ll
F65700000 . . ... ....... 964908 N G e TSR R
F65100000 .. ... ... ....... 9651 ... . .| DROM  RR,SFR,OPT=aXFPIN e T —— ooosor2e LIl
[T 9653eM .. 2 et e AR A e
F65700000 . .. ... ..... 955 ... DROM RR,MFR,OPTERXFP3H ... TRy 00060130 ..l
F65700000 ... ... ... .... 965TeN .. .
F65700000 ... .. ......... 959 ... DROH RR,OFR,OPT=EXFP3H .. o NN 00060140
F65700000 . ... ........ o661em e et e s B8 A Ve R T
105900000 . ............. 9663 ... DROM RR,ILLEG,DUP=2 .. ... b 7 AR e 00060150 e
205900000 .. ..... | 9665 ... SR s S e
OB s e e vwre oo issoes sy soh KA e e
205900000 . .. .. ...... A N ,,...,..............._...........Q...Q'.Ii.Zjililf.liiiljllii'Ziiiljﬁﬁi'i'ﬁ”'



DECODE ROM SPECIFICATIONS . . . . . PAGE 240
LOC OBJECT CODE _ ADDRY ADDRZ STHT _ SOURCE STATEMENT e YZHNEFY T e
000AB0 313000000 . .. .. 671 . OROH RXAD,STH . . . . a0 oooser60 . L T :
000A81 413000000 .. ... ... .. 9673em e imsreinc st S o s ot g e TR T T
000AB2 11AAQ0000 . . . ...9%75 DROM RI.BAL . . .. . T ——— ocosorvo . . . ... ... . ... . ... .. ..
000AB3 21AAQ00000 = . DU\ 2 5 . e S B R S T T N R A e i Pt B e
000A84 118300000 .. .. .. G DROM RI,BYC . ... B2 eoos0180 ...
000A85 218300000 . . .oo96edew T e
000A86 119500000 %e3 . DROH RI,BFC . . .. - Y gooso1%e . ... ... ... ... .
000A87 219500000 .. 9685 I R oL e
000A88 715400000 _ . . . .. 9687 . . DROM XML T L e R 00060200 . Tttt
000A89 815400000 . . .. . ..o 9689em i e e
000ABA 714900000 . .. . 9691 . DROM RXMH,CLM 45 o eoos0210 . ..t
000ABB 814900000 .. . . 969308 o I I N R N S R ST R R A e e
000ABC 715800000 .. .. ... T S—— DROM RXHW,OM 77 S ————————————— oopso02z0 . . . T _
000ABD 815800000 . ..., ... T U R o T Tea e 6 s A et e O e e ot et
000ABE 715C00000 . | . . 9%99 .. DROM RXAMMOH Y A eo0s0230 . ... Tt
000ABF 615C00000 . . .. .. 970%em e
000A90 712E00000 . . . T TTTT 9703 .. .| DROM RXMM.AN . a8 T DOBEORND ... o TR
000A91 B12E00000 . .. .. .. . i L R — T s
000A92 714C00000 T 9707 ... DROM  RXMM,CH A9 eoos02se . T
000A93 814C00000 . . . | ... . L2 L i
000A94 713000000 .. .. omy .. DROH  RXMMW,AM . SR i LT UL
000495 813000000 . .. ... .. 973em i L S .
000A96 714500000 .. . . . 9715 . DROM RXWM,SM . .. . 6B . ecos0270 . . .. ...
000A97 814500000 . . . T OTATam S
000A98 71F100000 ... . .~ esne T DROH RXMJ®1 . . OC LT T R
000499 81F100000 .~ . .. DIERRR, . -y immsunimsan® s i R A S S T g SO, Rt g S LI
000A9A 720800000 . . T [ 71 5 —— RO MBI oo Mo e s e eopeo2%0 . .. . . Tttt
000A9B 820800000 97258 | e e e e e
000A9C 713coco00 . o727 | DROH  RLACH AE ] enoé0300 .
000A90 813C00000 . o ST2IVE e
000A9E 714400000 " "Ter;a DROM _ RXHW,SCH . . ] ARG S ooose3re T
000A9F 814400000 sy S s o v m e i o S SR LR e
DODAAD 940900000 .9 DROH  RXDP,STOP,OPT=QXDP 56 . .. .. .. . ... ... weneeenassl go0s0320 L
000AAL 440900000 .. 9737e8 T e O e S R SR T
000AA2 734700000 . . ...9739 | DROM RHW,LCHH,OPTERXISAUGY 51 Tttt BORERAAN o o T SRR
000AA3 834700000 . . . . 974ken . R R S T T e voremmma P LA RS
000AA4 734000000 . . . 9763 . DRON _ RXMM, LAV, 0PT=8XISAUSY 52 . ~ e ooose3s® . . oo
000AAS 834000000 . . " 9745w , . _ e S -
000AA6 734300000 . 9747 . DROM RXIM,LCH,OPT=AXISAUGL 83 _ """ T '‘gogsesse Tt
000AA7 834300000 . .. .. . 974908 . . e S BT SRR i S AR o
000AAB 105700000 . . .. . 1757 U DROM RI,ILLEG . i e ........ ... GO&D38Q Tttt
000AA9 205700000 . . . . . . 9753¢m e R
—000AAA 941200000 .~ 0 9758 ... .. DROM PXOP,CLDP,OPY=0XDP = 85 00060376 ...
000AAB A41200000 . .. 9757w . o . e A T T
000AAC 105700000 . . . 9759 ... DROM . RS, ILLEG,DUP=2 | BEERY o i e S oooso380 R
______________________________________________________________________________________ FOR TRAINING
""" o L e e U ,S;ZQNLY
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" Loc

DOOAAD
000AAE
DOOAAF
000ABO
000AB1
000AB2
000AB3
000ABSG
000ABS
000AB6
000ABT7
000ABS
000ABY
000ABA
000ABB
800ABC
000ABD
000ABE
000ABF
000ACO
000AC1
000AC2
000AC3
000AC4
Q00ACS
000ACS
Q00AC7
000ACH
000ACY
00DACA
000ACB
000ACC
000ACD
000ACE
000ACF
000ADO
000AD1
000AD2
000AD3
000ADG
000ADS
000ADS
000AD7
000ADB
000ADY

J

)
 DECODE WOM SPECTFICATIONS . ... ...ooirmensnes o snnne s sin st s o s ta s e PAGE 281 . ... ....... /-
OBJECT COOE  ADDR1 ADORZ ~'STHY | SOURCE STATEMENT .. .................ooococnsmememensmnnteses oo 1T MAY TO ..
205700000 . .. ... .... D M RS GSy NN O  la D
105700080 . .. ... ... BIETIR o i e A s b ¢ SERE G S e e s e e SRS FRE R GRS £ T LT R
205700000 ... ..... 976548 . i B ™ el L O i
940400000 . ... . ..... M7 ... ... DROM RXDP,LDP,OPT=8XDP .. 1 T st e P 00060390 . ... ...
A4O0400000 ... 97698 ... I e e PR RS R Lt B A T 8 R R T O R
342100000 ... .. ... ... Ly P DRON  RXAD,COP,OPT=8XDP . . 3 S 80060600 . ..
GRTRONOOB . iiiiiievin 9773em s e Ll e ey
942F00000 . ... ... ....... 9775 ... ... DROM ~ RXDP,ADP,OPTS8XDP ... AR T 00060AY0 e
AG2FO0000 ... ... ........ 977748 .. s et SIS S
943800000 ... ...... ... 0 I DROH _ RXDP,SOP,OPT=8XOP . .| L P 00060820 . e
A43BOQ00S .. ... . ..... 9781em B ™ A R A
944700000 Ce783 ... DROH _ RXDP,HDP,0PT28XDP . . ! R T 00060430 ... .....eaaae.
A44700000 oo DTS o e i i R e A AR e DR e e e DR RS
946300000 . . ... SIBT . oo DROH ~ RXDP,DOP,0PTa8XOP . . ! - R 00060840 . e
A46300000 . ... ...... 9789¢8 . .. e s e R e T S R B ST S R e
105700000 . .. 9791 DROM RI,ILLEG,DUPsZ . . ... T 12T g 1L L R
205700000 AT T ST bR A e SR BT RSSO A e R A AR TR
105700000 . .. .. ... R e mee e R o s e SRS S S s s st e
205700080 . . ... .... 979708 ... i i e e o) DO Ll
105700000 ... .. ......... 9799 .. ... DROM = RXAD,STE,OPTERXFP .. P BBOROAES - - . - oo
L Toe (- 9s01ed . e e e oo S SRR s i S St v et A WA U E R SRSt
513600000 .. ........... 9803 DROM  RXOP,ARM ... R e e 00060870 . e e
613600000 . ... ...... 980548 O e e s S S A SR 5 618/ N S BT Tt
105700000 . .. ........... RO . . o DROM RI,ILLEG . ... ... 62 e 00060880 e
EOSTONIN . s ee 9809eM .. .. ... L - e IR i
105700000 . . ............. 9811 . ....... DROM RI;ILLES . .. . . ... .. 63 ... T 00060890 LT e
205700000 . ... ......... e . A e o e S s s B T
526900000 ... ....... °81s ... DROM RXOP,ATBL . ... ....... 2 S A 17T T DRSS
62E900000 ... 9617 _ . ... . . . e et e 4 s
S2E900000 . . .. ......... 91y .. ... DROM _ RXOP,ATBL . .. ... ........! e s R P Pr | R T y SEE
626900000 . ... ........ oB2lew ... R com R - e e
530000000 ... . .......... s R DROM RXOP,RYBL ... ......... 7 T T 00060528 . . .o
630000000 ... ... ...... BEBII & e e gy 3 S TR R A TR S N AR A
530000000 . ... ...... 9827 . ..... DROM  RXOP,RVBL . ... ........! T T 00060530 .. ... ........eiie.-
630000000 . . .......... o829¢m .. .. e e e s A R S P e e R
105700000 . . .. ... ....... 9831 ... DROH  RXOP,LE,OPT=RXFP . .. P A SRS S T 00060540 . . . ... eeeo..
205700000 . .. ......... BN, ¢ oA s s o S B R R R S s B S A 4
105700000 . ........... 9635. ... .. DROM  RXOP,CE,OPVZAXFP . 89 e 1 G
205700000 . . .. ...... 9837e% ROy e e s N BT RS e e
105700000 .. . ... ... 9839 .. ... DROH RXOP,AE,OPTS8XFP | B SR 00060560 . e
205700000 ... ....... oB4len . T v Y N SOl SN
105700000 .. .. ... .. ..... SAS DROM RXOP.SE,OPTESXFP . . 6B . ... ......c.oeeeeeeneces TS S
205700000 .. ... .. ...... 98458 s s Rt BN s e A VRS T
105700000 . ... ...... %847 . . .. DROM  RXOP,HE,OPT=8XFP _ ~  6C . ... .. ... ...ceooeonooenon! 00060580 e
205780000 90494m e atmon s e SRR S D A e T



Loc

000ADA
000ADB
0004ADC
000ADD
000ADE
000ADF
000AED
000AEL
000AE2
O00AE3
000AES
000AES
000AES
000AE7
000AES
000AE9
O0DAEA
000AEB
00DAEC
000AED
O00AEE
000AEF
000AF0
000AF1
D00AF2
000AF3
000AF4
000AFS
000AF6
000AF7
000AF8
000AF9
000AFA
000AFB
000AFC
000AFD
000AFE
00DAFF
000800
000801
000002
000803
__000BO4%
000B0S
000806

)

DECOOE ROM SPECIFICATIONS . PAGE 142
OBJECT CODE  ADDRY ADDRZ  STMT = SOURCE STATEMENY '~~~ ~ =~~~ = W'  'ow - ' nn o i i e 17HAY 79 T
105700000 KT DROM ~ RXOP,DE,OPT=AXFP 60 Tt 00060590 | 1Tttt
205700000 9653 ¢n . e i R R
105700000 9855 DROM RI,ILLEG,DUP=2 SE-6F 00060600 I
205700000 o IOBTOR o siin d e 3 T S N T A S 8 SRS 0 e srecoommcan e oS PT AI A 14501
105700000 o e A
205700000 BRI T B T e oo e R T SRS 0 S S R T R
364200000 9863 DROM RXAD,STF,OPT=8XFP3H 70 . I onosnslo_,_____‘_.,_,...AA..,..,j.
464200000 0 T 9865em . e N
105700000 . 9867 DROM RI,ILLEG,DUP=3  71-73 S ooos020 ... .. ]
ROSTO0OOR: .. .. oovaenas s e e e T 0 O i D
¥ T T T —— i DRSO S N S SN e
205700000 A L i b s
105700000 0 9875em ;
2os700000 ROTTUW. ...t R A R0 a0 o vome e s e e S P37 L. s R
Jzb%00000 w879 ... DROH  RXAD,LHO,0PT=8XBANK L [T TS T
KIDIONOME .o o e OO, o cvsmsaomscnar s s o e L R SR SRS E SR, & Wt e RS Sy
3zopooooo ., s883 . DROM _ RXAD,LHY,0PT=8XBAMK 7 L S N oo0sG640 Tt 5
420000000 96858 el i i ot )
326100000 0T LT —— OROH | RXAD,LHZ,OPT=RXBANK .~ 76 =~~~ =~ W' ittt 00060650
BRELOONNN oo 9089en o e T
326500000 0T L3 S OROH  RXAD,LH3,0PT=0XBAIK = 77 ' Tt ooes066e T
42ES00000 0T T 9893em . S A o B T T M ameemmcsm s IR H PRI SR SRS |
367800000 989, ... DROH ﬂx&D.LF.UPFtlerJH _____ s 00060670___ __: """"""""
467800000 . W ..o, s e GRS
367800000 Tt 9899 DROM = RXAD,CP,OPT=4XFP3H I ooospsse T Tt
467800000 T 9901em S T
367800000 0T 9903 DROM  RXAD,AF,OPT=AXFPIN - N 00060890 T
487800000 9905¢m I R I A
365500000 89T, o s DROH _ RXAD,SF,OPT=RXFPIH TB L T Ll
oL DT —————————————— s e AR S
367800000 T 9911 "' DROM . RMAD,HF,OPT=AXFPIH |- R 1 eoose7ae LTIttt
467800000 UMW mvsans ma B o G e R IS e ERABEE Y T TR SRR s e i s
367800000 s DROM ~ RXAD,DF ,OPT=4XFPIH | T ..., . ObOBOFEZL Tt
467800000 0 SHIFRM oo — e T S e A
105700000 9919 ... DROH Rl.!LlEG DUP=2 _______ TETF oo oiiciimmans S s i i 50060750_ """""""""""""""""
205700000 S9921em T A R N B o s B Y e i
105700000 LI o csomarimomon SO A SR L TS S A S b o AT A M PSR e Pk &
205700000 9925em - AT e N S S B A . o e A
108900000 T 9927 OROH | RR,ILLES,DUP=16 80-8F . .. ... . ... ... ... . ooosemso T Tt
205900000 7 B OO | ot e e S A S AR R B R A S T e B o T T L S
105900000 TV AU oo A 0 358 N S T R e TS T A, LSO R SR RO S hhiRiene
208900000 0 T 993344 O TS i
105900000 U 993544 . S A A S AV S A T e R S et e e LA e =
ekl L] ——————— e D Rl e
105900000 50 gt s i
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) ) )
DECODE ROH SPECIFICATIONS | R R« R e e I e e PAGE NS . cen seeececnicoes
LOC OBJECY CODE __ADDRY ADDRZ STHT  SOURCE STATEMENT . .. . ... ... ... ....iiiiiiiinnnnn ATRAETY e o

: ooOBOZ7 205900000 . ...  ..... BORION. o el Lo e e e e s s it o S e BT D e S :

R oooBOS 105%00000 . ... . .... R I e L N R e S e R R e R N T R e e
000BO9® 205900000 . ... ..... B e e R T e e e R T R e W S b e e T b e e
000BOA 105900000 . . ... . L LT L TP TR

000BOB 205900000 . . .. ...... L L SO OIS M e e e S —

: 000BOC 105900000 . . . T G Rl L N e RS S O SR S e
oooBOD 205%00000 . ... 1 1 1. g L R R R R -
000BOE 105900.:0 . . . .. . . .. B o G 0 e B A 3 AR S R AT ST
000BOF 205900000 ... . . ..... L T3 Z L A B R R

( oooBl0 105900000 . 1T QUBBER s e st e e e e A BT G 0 0 0 3%
000811 205900000 . .. . ....... R AN e S MR AN R K 8 S e T e
000812 105900000 ... ... ... ....° O R DA T B O

. 000813 205900000 .. . .. . ....... OO et aeseaEaeaeeseaseaseeebeeEs e

( oooB14 105900000 . 1. 1. .. 996Tem e o o s e A R
000B1S 205900000 .. .. .. ..... G I e T T e e e A s AR R R R N R v
p00816 105900000 .. . . ... . ...... L 2 UL T U R R R

; 000817 205900000 . . . . . .......... b T A S PN A S — e e O G BT A O SN s v S R N T S SR T

(. oooB1s 105900000 | 1 llTIlIlIll T i B R AR o 4 T IR PR R NSRS
000B19 205900000 . .. ... ....... L a2 L T T L SO R S R R TR L L A S R
000B1A 105900000 .. .. .. ... ... B o S e AN R S B SRR A A RSBty SR A i SR

( oooB1B 205900000 . ... ........ LT T T R R

/ 000B1C 105900000 . .. ... ... . ... SRR S AR ———
000B1D 2O5%00000 . ... ... ........ POBBAM oo b R S A e e e A A W e A
000B1E l05%00000 . .. .. .. ....... L1 V4 L TN o RS D ————— PSR APE R S C v

( 000B1F 205900000 . . ... ....... o T L T I T LR R e e SR

- 000B20 FlBBOOOOO . . ... ......... 9991 .. .... DROM RR,SRHL .. . .. ... ... L B e I s oL T ————————
000821 F1B80000O ... . ........... PUURIM o oo sroar s R e R g eos s s S AR S A e
oo0B22 FlB8OOOOO .. .. .. ...... 9995 oo DROM RR,SRHL . . . . .. ... . ... L ) . QOBEBTRN: oo s e

: 000823 FlBaopooo . . .. . ... ....... GUOTOM. o o e s b R R R T T S WL T D P

C. 000B24 Fl6500000 . .. ... ..... 999 . ......] DROH RR,STBR . . . ... .......! R A R S R Q006OTTO . . . ... ..... ...
000B25 Fl6500000 . . . ... ...... 1000 4% i iiaiiiacaarectasesassarsaanaes T e L R T R R L B R B R TSR
000B26 Fl6000000 . . .. .. ...... 10003 . | DROM RR,BR . .. .. ... . 4 R R - SOOEOTBD . . .o Lcin e e

; 000827 F16000000 . .. .. . ... . .... 10005e% . o e R R R R A AR G T .

(.: oooszs F16co0000 . . . ... . .. .. 10007 . ... ... DROM RRL,EXBR .. .. .......... B R S e R 00060790 . ... ...
000B29 Fl6CO00000 . .. .. ...... 10009+ ... .. A T A e e R O G R R TR R SRR R e B A
000B2A F2A600000 . . . .. ... ... 10011 .. . OROH RR,EPSR,MRIV | y ¢ St = L e BORERBON: . o e

; 000828 FO5%00000 . .. . ... ... ADORIME oo s PP e AR S s

oooB2C F28200000 . . .. .. .. .... 10015 . .... DROH RR,RBR,PRIV . . ... MO R S R 00060810 ... ... ...
000820 FO5%00000 . . .. . ... ... 10017em T W - A~ A T R PR R e e e
000B2E F28200000 . ... .... 10019 . _DROM  RR,RBR,PRIV . L L T QOG0B ... oo cse
00082F FO5900000 . = . . . ..... 10021em .. O e o o e AR e A AR e AR S

¢ 000830 F26100000 ... .. ... 10023 .. OROM _ RR.MMR.PRIV . .. . L 00060830 ... ... ............

- 000831 FO5%00000 . . . . .. lo025em | e SR e T R R PP
000B32 F24B00000 = = . . . .. 10027 .. ... DROH RRWRHR,PRIV . . . . B S e R TR DODGOBAD. . . ..o e
ooob33 Fos900000 = . D L1 -1 1 PR S S LR
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LT

A
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000834
000B35
000B34
000837
ocooB3a
000839
000B3A
ooob3B
000B3C
000830
000B3E
000B3F
000B40
000841
000B42
000B43
000B4%
000B45
000846
000B47
000B48
000B49
000B4A
000B4B
ooo0B4C
000B4D
000B4E
000B4F
o0do0D50
oooBs51
oooBs2
000B53
000B54
000855
000856
000B57
oooB58
000B59
000B5A
000B58
000B5C
000B5D
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000B60D
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DECODE ROM SPECIFICATIONS e PAGE 148 L
OBJECT COOE  ADDR1 ADDRZ ~STMT  SOURCE STATEMENT . . .. . . .. iiiiieiieiieioaini YT BAY 9o oo s
F24400000 . ... .. ... 10031 . DROH  RR,HDR,PRIV . . ... .. L 7 S 00060850 ... Lo
Fos%00000 . . . . .. . ..... 10033¢m S G T e e e R R e R B P R I A S R A
F20700000 ... .. .. 10035 . DROM _RR,ROR,PRIV . . . . T e e DOOBOBEE: .. .....uviurmiivam s e s it
Fo5900000 = == . .. .. .. 10037e0 . P ATt s s A A e e retne e L o SR e e R R R R T S R e
F1F900000 . .. ... 10039 DROM RR,MHUR ., ... B e 0O006OBTO . ...,
F1F900000 . . . . . ... FOORLIM o oo e povonon b e o R B S S
F23600000 . . .. ... 10043 .. DROM  RR,SSR,PRIV . . | WO R DOOBGBON: ... ovionmna e
FO5900000 _ . ... . ....... B0 S M e ——— e R T R T R T R R R N R S
F20000000 . ... .. .. .... 1 {1 L5 A — DROH _ RR,OCR,PRIV : .| OE e 00060890 . ... ... ..................
Fo5900000 - .. . ..... BOOEIRE . oconnn s i ot o o e e T R N N R SR 0 B N B AR R e
F23500000 ... . ... ... 0051 ..., DROH  RRLAIR,PRIV . .. .. . A P ——— 00060900 ... .. ol
Fo5%00000 . ... ..., B S AU e ——— S S S T R R e R A
105%00000 .. . ... ... 10055 . DROM RR,ILLEG,DUP=Ré .. .. . . .. . A®-AF . .......! OUOBRRLN. - -
205900000 .. . .. .. .. b 1L AP
105%00000 @ . .. . .. .. TOORGEW oo s oo T e G S T e L e e e e .
205900008 .. ... LRI e e A G S A R A e S R S
105900008 . .. ... T A e e e N e e S e
205900000 ... ...... B L P
105900000 ... . .. ... D 1L S
205900060 . . ... .... TROBPEM oo oo e S A T o T G T B s e R RS Foia g
105900000 ... ...... OO i N S e R T R R SR
205900000 . .. . ..... B LR = o L S et e et e e P
105900000 ... ...... 007G e e e e e e e
205%00000 . . ... .. ... BOOTEUM oo o st B i e e e i e TSR
105900000 . .. . ... OO TP - S T Y i 0 A e T e T B 53
205900000 ... .. ... Ll sk e, o S e e A U o A i e e o e
105900000 . B 1 e = S S < - EO T
205900000 = ... b T 13 P ..
105900000 = = . ... TOOBTER ... e s o S s st S e e e e
205900000 C ADOBFEM: o e s S S e R R T P e T R e R S R S S
105%00000 ... 10091em e e e R R R T R R R R R R
205900000 B 1 T U PP .
105900000 s BB e e o S e L e N T e
205900000 . YRODTRW oo i o e T T R LS S o ——
105900000 | BN e R R R R R R R R e B e R R T
205900000 B U 13 L
105900000 . ... .o 3 T P .
205900000 ... BOUIB W oo b e el e S N S e
105900000 .. . ... .. TOROTON! o oo Lo s A T T D A L R T e R R T
205900000 . . . . .. 1010968 e SRR AR TSRT R B e R R
105900000 - . . ... . ... B -3 0 5 PP
205900000 ., . OBl e e
lo5%00000 . . . . .. FORABAM oo i G L R R S R T T T o T G s R R
205%00000 . ol e e et S T S S O T A S B B T G T B o o s S S i
F49600000 . . . lo11e . . .. DROH SR, ECPH,NPT=SXTRIG . BO oooso9ee . It
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000B61
oooB62
000863
000864
000865
000B66
000B67
000868
000869
000BS6A
000B6B
000B6C
000B6D
000B&E
000B6F
000B70
000871
000872
000873
000B74
000B75
000876
000877
oooB78
000879
000B7A
00087B
000B7C
000B7D
000B7E
000B7F
000B80D
oooBol
ooopa2
oooBA3
000BA%
000B85
000886
oooB87
oooBas
oo0BaY
000BOA

000868

oooBsC
000BAD

DLCODE ROM SPECIFICATIONS | ... .. .. ... ... .. ceec casoonomann s scsssanassosmaes s tos s asarn e e, PRGE: AEE. oo p s
OBJECY CODE ~ ADOR1 ADORZ STHT . SOURCE SYATEMENT . . . .................coooienninnmninnnnnnenocononss T DG
F49600000 .. ... ......... T e R
F49B00000 .. . ........... 10123 .. DROM _ RR,COSR,OPT=8XTRIG . .. ) R T 00060930 . ...,
F49B00000 . ... ......... B o e e Y e S S g e A R S S B A
e S tne - — 10127 .. DROM _ RR,ATNR,OPT=8XTRIG .. B2 00060948 . ... .. ...................
F4BGOODOOD . .. ....... T T e
F4E700000 .. .. ....... 10131 DROM  RR,SGDSR,OPT=8XTRIG . | % N e 00060950 . ... ...,
F4E700000 . . ... ........ T T TS P PP PP R PP T PP TR
| 10135 ... DROM ~ RR,ASNR,OPTEAXTRIG .. BA& .. . ... ... .....cocooonamnns! 00060980 ... .. .............
F4E700000 . .......... e PTG s vt RO N R
105900000 ... ... ....... 7L DROH = RR,ILLEG,DUP=1L . TR R e —— 00060970 . ...
205900000 . . ... ....... s L P PRI
105900000 .. .. ........... BRI e A S O AR NS o R s
205900000 . ... ... BB T T e v i b s d o w3 S A TRy w4 S Siaon S A MDA 200 8 4N b S
105900000 . 72T RISl B SRS
205900000 . AOMeem
105900000 . . ... .. T T gL A D s T S AR R G ST
205900000 ... ... ...... 10183em T L. o i S R B AT SR SR B SR S, gy et AR O
105900000 .. ... ....... 101558 IR T e
205900000 . .. .. ....... e
105900000 . . ... ..... BB e e eieesteeaeeremmneeeaeseiie ettt
205900000 ... ....... BIRAON e AR R P S e R SRR A e e e s e S e e MR L E R s el e
105900000 ... ... .... BB s . Smwiami A oo 3 0 6 A s R 3 80 R S AR B0 N 8 SRR S
205900000 . . . ........ BOBESam e et ieeeeemsmaesasmeaceisaie e ttee sttt
105900000 . . ... ....... e O e PP S PP R
] [ A B s it e S A R AN M T s oS S S SR AR AL e wR iy
105900000 .. .. .. ....... s T NSO TR TR S . - .

205900000 .. .. .. ....... 1=k O e
105900000 . ... ........ o=ttt ottt OIS
205900000 ... ... ... ..... T SRRSO PR SRR SRR
105900000 .. ... . ........ BB o e B R R WP R BT iy SrmEmat RS R
205900000 ... .. ....... o i e
119400000 . ... .. ... 10183 .. DROM  RI,BXUN e e 00060980 . ... ... ...
219A00000 . ... ...... T e
119400000 _ . ... ....... 10167 ... DROM RIBXWH .. ... ...... [ WOORNNN ~ T
219400000 .. . .......... ORI e A S SR s A R g e e
303F00000 . ... ...... .. 10091 . DROM ~ RXAD,LPSH,PRIV 6, - Rl T 00061000 ... ..........

405600000 ... ....... 10193em e e o ashobe SO TR L g G G 0 RS A
115600000 . . ......... 10195 ... T T [ 00061000 ... ...........

215€00000 . ... ......... 10197e% L GG chi s RS
115400000 .. . ...... 10199 . OROM RINH . . .. ... R TS 00061020 .
215400000 . ... ..., e
114900000 .. .. ......... 10203 ... OO BN cnomsein €S s 00061030 . . e
214900000 . ... ... 10205¢% ERSERSSSStesaAt ISRt RIIRSERA R SRR
115600000 . ... ... . 10207 ... DROM RILOM . . .. ... ... .... B0 oo 0006040 . . i
215800000 . ... B e mim s e et 48 8 8 R R S 0 A R SR S B R SO SE T

HICROCODE, HNMP-1116 PLP 1641803 REV. A . |

HUGHES PROPRIETARY _

tam






oeobRb
000BBC
000BBD
000BBE
000BBF
000BCO
000BC1
ooobBC2
000BC3
000BC4
000BCS
000BCS
000BC7
oooBCS
000BCY
000BCA
oooBCB
oooBCcC
000BCD
000BCE
000BCF
000BDO
000BD1
oooBD2
0008D3
000BD4
000BDS
000BD6
000BD7
000BDA
000BD9
000D2A
oooBDB
000BDC
000BDD
000BDE
000BDF
000BEQ
000BE1
000BE2
000BE3
000BE4

—_000BES

000BES
000BE7

DECDODE ROM SPECYFICATIONS ittt it e naacaaaans e arm i PAGE: IWT . ... . v sude wew sessees
LOC OBJECT CODE ~ ADDRL ADDRZ STMT  SOURCE STATEMENT . . . .. . . ... ... . iiiiiieiiennnnaaninioaann. IZHAY 7Y L L L
605800000 . ... ... ... BRI e R e R R SR S T AR A R
520300000 . . ... . ...... 10303 . DROM _ RXOP,OC,PRIV _ . . [ e e e oooslz8e . ... ... ... ..
605800000 ... .. .. ...... D1 7 R
523400000 . .10307 OROM _ RXOP.AL,PRIV . . .. - 00081290 ... .. ...
605800000 . ... ....... L I e O R T N A T M R R R RN
105700000 .. ... ..... . o311 . DROM RI,ILLEG . . ... ... .....| oo i e e oooé1300 . ... ...
205700000 . . ... ... ... 10313e0 s e SR e e e A A B e B A AR A A R AR R i s
12AAQ0000 . ... .. 10318 .. DROH RI,SVC . .. .........| 3 P ooosl3N® ...
22ZAAQ0000 ... ..., QOILTEM: - oo oo o e e e e R AR R R R AN NS e T 2 T ST
107600000 ... ... ........ 109 . DROM  RILSINT.PRIV . . .. . .. B o i S A 00061320 .. ... .................
205700000 . . .. .. ..... 5 U113 1 L T A 1= e o e Ty e T O S e R
134000000 . .. .......... 10323 DROM _ RI,RESB,PRIV,OPT=SXISAUSY E3 . .. .. ......... (1175 b2 e e e
205700000 . .. ... ....... TOBBROW: . oo oo oo b e i S R S R A P e s A S e
133C00000 ... . ... ....... 10327 .| OROM ~RI,SESB,PRIV,OPV=AXISAUSY E6 . .. . . ... ... .........../ 00061340 . ... ... .. ............
205700000 . . . .......... BRI e e S e R D O A R A R S N B A R S o S R e RS e
105700000 . . ... ... ........ 0331 | DROM . RI,ILLEG . e [ N OO0BLIBY ... oo vl
205700000 . . ... ...... F L3 5T PP
160000000 . .. ... 10335 .. .| DROH = RI,SRQL,OPT=8X64SH . _| I v e e R R S e O 00061360 | ool
260000000 . .. ... ..... O T e A T A T T S S AR R VIS e e S e R T R S
l60c00000 ... . . 10339 . .. DROM | RI,SLQL,OPT=RX64SH . Y e saTETTa e LTS L
2s0c00000 . . . . .. ........ BN e S | RS e e A B e mm ke oo & B e e e R AR
161900000 .. ... ... ...... 10343 ... DROH  RI,SROA,OPT=8X64SH . | 2 AP 00061380 . . ... ......................
261900000 .. ... ..., RO e s e e T S A AT S T NS s SR B T A R YN
162c00000 . . ... . ... ..... 10347 ... ... DROH _ RI,SLQA,OPT=8X64SH . EW e S e T R 00061390 .. ... ... ...
262C00000 . .. ... ....... T3 T8 T T R R S b T T e e T e S o R e
11ceo0000 . . ........ 0351 . DROM RILRRL . . . ... ... BA e 00061400 .. .. ... ... ...... ..........
21cs00000 ... ..., 10353ew . G R N A R TR R A AR R R PSS T S
11€300000 .. ... ........ 10355 . .. .. DROM RIRLL . .. ... .....| BB i TR L 00084620 . . ... ... ... ............
21c300000 . ... ... ..., 10357+m | e ———— e S e e R N e B T R
118000000 ... . ..... 10359 ... DROM  RILSRL ... .............] EC i 00062420 . ... ... .........
218000000 ... ... ..... B 7 T
118200000 .. ... ... .... 10363 | DROW. WEGBEL oo vionnnia BD oo e s 00062430 . ... ... ...........
218200000 ... ... B S e e S e S e S S R
11E800000 . ... ... .. .. 10367 .. .. DROM RILSRA ... .......... BE:. . oo s L e T
21800000 . ... .. ... B T T
110800000 ... ... 10371 . DROM RILSWLA . ... . ....... EF e 00063450 .. ... ... ... .......
21psogooo | . ... .. 10373+m | T A O e A S R e PRI FOE e S R B R R R e
105700000 . .. ... .... 10375 .. ... OROM™ RESTULEE oo ] OO oo 17 0TS T —
205700000 . .. .. ...... A U e e it e o m Ao € et Y R R R A R A R
S4A000000 S10379 ... DROM _ RXOP,CDS,0PT=3XTRIG | 3 00061470 ... ...l
64A000000 ROMBIEM. oy oo o loin Ui o A S R T S SSATRC T SRR R N S AR R e
54BFC00CE loids . .. DROM _ RXOP,ATN,OPTSAXTRIG . F2 . ... .. ... ... ..........| 00061480 ... ...l
64BF00000 B I o renssencmen e ST A SR R R T T A R L, AR R b S e S e
SGEEO00000 0 10387 DROM RXOP,SQ0S,0PT=8XTRI6 . F3 . . .. .. .. ... 00061490 ...
64EE00000 5 1T L PP
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DECODE ROM SPECIFICATIONS ittt aa e meaita e aes PAGE:XOK: . oo
LOC OBJECT CODE  ADDRL ADDRZ STMT _ SOURCE STATEMENT . ... ... .................. A —— YTMAY FO
000BES S4EEQ0000 .. 10391 _ DROM RXOP,ASH,OPT=8XTRIG _  F& .. . . ... .. ................ 11T U LT i
O00BEY &64EEO00000 P . 103930 o i T R A T e e e e st emamaeasaae s
000BEA 105700000 .. . 10395 . DROM RI,ILLEG,DUP=3 . . F5-F7 .. 00061510 ... ... ... ...
000BEB 205700000 . . . 10397em i e R A A A R N S S RO A
000BEC 105700000 . .. 10399ms 0 S T R s G R ST
000BED 205700000 . . .. .. ST RORONU . e e SO AR S R R R AR e R AR A R SRR e R
Q00BEE 105700000 .. . . ... .. ... T S A S
000BEF 205700000 . .. .. ... ... 1040548 T R g R e e
000BFO 32C900000 . ... .. ... 10407 _ . DROM RXAD,STHO,OPT=8XBAMK . F8 . Il 0006M520 L.
000BF1 42C900000 .. . ... B T T — e s v s o T G S T
000BF2 32CD00000 . ... .. ... 10611 DROM ~ RXAD,STH1,OPT=RXBANK . F9 . ... . . ... . .. ... ....... 00061530 .. ... ... ... ..
000BF3 42CDOOCOO . = . ...... 10413¢8 . o o s semeeeosioomesgonsisn IoSNTESETEE T ——
000BF4 320100000 .. ... ... .. ... 10415 DROH ~ RXAD,STHZ,OPT=8XBANK _ FA .. ... ... .................. ooo61sa0 . T
000BF5 420100000 . . ......... 1041 7¢8 e A SRR 1 e R B S e e e B N B R e
000BF6 320500000 . . . ... ..... 10419 ... .. DROH . RXAD,STH3,0PT=48XD JR T - 00061550 . ... .. . N e
000BF7 420500000 . ... .. . ... 106218 s ———— L i R
000BFB 105700000 . ... .. ... . ... 10623 OROM = RI,ILLES,DUP=4 . | 100 S —— 00061560 ... .. e o
000BF9 205700000 . . . . ............ NORBBR e SIS T I e i e s B e B s e :
000BFA 105700000 .. .. ... ...... 108278 .. B e e
000BFB 205700000 . ... ... . ... QDAoL
000BFC 105700000 .. .. ... ..... ksl g e ot SO N S .
000BFD 205700000 . ........... O o DR DS
000BFE 105700000 . ... .. .. . ... B e e e e S AP S R A R :
000BFF 205700000 . . ... . . ... .. N0G3Tem e
..................... oG9 m L iiiii........o0081S570
,,,,,, A I 7 2 NS S SRS TANRONCEAA | | )., SRR
R e Tl S SO AN | 00061600
_ L 10664 U ERILOB e ooosiseo T TTTTTo T
pugpe T Tt S SONMSUIENEE DS 0B T G s i B A R R R s
Qps000 L DA IEND  EBOY . b r e e i s e s a3 S R o
000C00 00006000 . . ... ... ... = T 13110000 S TP -
000C00 00000008 . .. ... .. . ... 106800m MYDTH
000CO1 00000009 . . .. .. TOSORBE BUIDII. . o so s s e s R R R R R R e e o
000CO1 00B000OF . . . . . .. ... i e O U oo
............ BT G . NSO T | SRS

T Eitlis vl omroin Lol AT R B D N R S PR FDRTRA'NING
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$BEGIH
2960
" 3207
| 3649
' 4277
" 4555

5066
5286
| 5854
| 6149
" 6490
| 6827
" 7358
" 7621
" 7925
| 8046
" 8292
' 8509
8670
8945
" 9212
| 9382

| 9432

" 9454
9478
| 9500
| 9524
9546
9570
| 9592
9616
9638
" 9662
9684
9708
9730
9754
9776
_ 9800
9822
9846
9868
9892
9914
99318

1,0,2361 2553 2697 2708 2726 2732

2977
3260
3786
4279
4566
5077
5299
5870
6155
6501
66838
7372
7635
7931
8050
a3ol
8513
8678
8949
9224
9384
9432
9456
9478
9502
9524
9548
9570
9594
9616
9640
9662
9606
9708
9732
9754
9778
9800
9624
9846
9a70
9892

2981
3263
3799
4355
4610
5081
5303
5880
6177
6507
6600
7379
7641
7935
8054
8303
8517
8682
8951
9226
9306
9434
9456
9480
9502
9526
9548
9572
9594
9618
9640
9664
9686
9710
9732
9756
9778
9802
9824
9840
9670
9894

2993
3268
3815
4381
4646
5092
5307
5090
6215
6520
6698
7387
T662
7941
8060
8317
a5zl
8704
8957
9245
93%2
9434
9456
9480
9504
9526
9550
9572
9596
9616
9642
9664
96086
9710
9734
9756
9780
9802
9826
9848
9872
9894
9918
9940

2996
329
3829
4412
4798
5096
5317
5901
6238
6543
6900
7423
7668
7945
8064
8327
8525
8716
8979
9261
2399
9436
9458
9402
9504
9528
9550
9574
9596
9620
W42
9666
9688
9712
9734
9758
9780
9804
90626
9050
9672
9696
9918
9942

2999
3296
3643
4439
4804
5107
5319
5907
6246
6561
6919
7448
7697
7947
2068
8362
8531
arz7
8983
9271
9405
9436
9460
9402
9506
9528
9552
9574
9598
9620
9644
9666
9690
9712
9736
9758
9782
9604
9828
9850
9874
90896
9920
9942

3013
3311
3852
4441
4008
5111
5331
5919
6253
6575
6921
7450
7707
7949
ao72
8369
8548
a739
8991
2279
9413
9438
9460
9404
9506
9530
9552
9576
9598
ss2t
2644
9668
9690
9714
9736
9760
9702
9806
9628
9852
9874
94898
9920
9944

3oia
3357
3864
4447
40825
5157
5359
5939
6261
6504
6927
7463
7711
7951
8076
8373
8552
8754
8999
9285
9416
9438
9462
9484
9508
9530
9554
9576
9600
9622
9646
9668
9692
9714
9738
9760
978%
9806
9630
9852
9876
9890
9922
9944

3022
3359
3ars
4458
4833
5176
5375
5949
6265
6595
6945
7465
7723
7953
8079
8377
8558
8764
9003
9291
9416
9440
9462
9486
9508
9532
9554
9578
9600
9624
9646
970
9692
9716
9738
9762
97084
9800
9830
9854
9876
9900
9922
9946

3027
3361
3902
4462
4852
5185
5391
5960
6271
6627
6965
7491
7727
7955
8085
8385
8562
8770
9005
9297
9418
9440
9464
9486
9510
9532
9556
9578
9602
9624
9648
9670
9694
9716
9740
9762
9786
9808
9832
9654
9878
9900
9924
9946
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3040
3366
3907
4466
4873
5193
5405
5966
6275
6645
6972
7509
7733
7957
80869
8389
856%
a78l1
9016
9303
9410
9442
9464
9408
9510
9534
9556
9580
9602
9626
9648
9%67L
9694
9718
9740
9764
9786
9810
9832
9856
9878
9902
9924
9948

3048
3379
3914
4460
4877
5205
5419
5968
6262
6665
6980
7526
7743
7964
2091
8193
8570
a788
9032
9307
9420
9442
9466
9468
9512
9534
9558
9580
9606
9626
9650
9672
9696
9718
9742
9764
9788
9810
9834
96856
9880
9902
9926
9948

3053
3393
4127
4488
4882
5211
5421
6023
6284
6672
7042
7552
7754
7968
8097
8397
8588
8797
9040
911
2420
94454
9466
9490
9512
9536
9558
9582
9604
9620
9650
9674
9696
9720
9742
9766
9788
9812
9834
9858
9880
9904
9926
9950

3056
3399
4193
4501
4901
5231
5433
6039
6299
6690
7058
7554
7762
7972
28109
8407
8590
8799
9050
9317
9422
9444
9468
9490
9514
9536
9560
9582
9606
9628
9652
9676
9698
9720
9744
9766
9790
9612
9836
9858
9aaz
9904
9928
9950

3059
3401
4199
4507
4906
5233
5472
6046
6317
6692
7073
7562
7768
7976
8111
8416
8596
8824
9065
9321

9422 |
9446 |

9468
9492
9514
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7156 7156 7164 7166 7166 7148 7168 7176 7176 7178 7178 7182 7190 7192 8317 8362 Uttt

8704 8739 8754 8764 8790 8826 0840 9085 9145 9171 9228 9271 9279 9285 9291 9297 T TTTTrrrrceriieeieein
9353 9357 9378 9384  STEMP1 1,8,2395 3517 3519 3525 3527 3533 3535 3541 3543
3795 3797 3811 3813 3625 3827 3839 3841 3048 3850 1860 3862 3874 3876 3896 3905
4059 4069 4121 4123 4334 4148 4150 4191 4206 4212 4214 4221 42138 4238 4251 4257
4387 4408 4410 4443 4445 4460 4493 4495 4497 4499 4518 4540 4586 4506 4993 4995



—AFSHAP 2,3548,7530 7509 ANl 2,9E8,3593 9712 9714 10224 10226 AHH 2,980, 3569 9804 9806

il

Y | _ ) —

" 8YMBOL _ LENGTH,VALUE,DEFN REFERENCES 17 MAY 79

5009 5011 5560 5572 5622 5624 5631 54635 5660 5662 5671 5676 5688 5704 5706 5713 5716 S720 5722 5740 5742 5749 5752
5756 5758 5778 5791 5604 5806 5812 5826 5648 5052 5061 5867 50688 5894 5896 5903 5929 5929 5947 5953 5955 5962 7158

7158 7182 8592 859  STEHMPZ 1,9,2396 2570 2574 3801 3803 4146 4146 4150 4154 4197 4203 4206 4212 4214 4216 4221
4233 4235 4242 4248 4251 4257 4259 4261 4266 4424 4454 5017 5021 5570 5574 5684 5690 5802 5802 5806 5612 5629 5822

5826 5836 5836 5850 5863 5872 5884 5884 5088 5894 5896 5898 5903 5921 5921 5923 5925 5931 5943 5943 5947 5953 5955 ...
5957 5962 8878 BB80 8933 8935 8937 8947 8955 8967 8969 8977 9073 9075 9147 9189 9191 9197 9220 9222 9257 9259 .. ... ...

BTHETA 1,A,2403 6017 6028 6035 6037 6049 6096 6098 6107 6113 6181 6183 6267 6269 6307 6307 6311 6313 6319 6328 6332~~~ '~ '

6332 6350 6352 6373 6373 6308 6390 6408 6410 6433 6435 6456 6456 6636 6630 6656 6658 6681 6683 6702 6704 6089 6891

6088 6096 6105 6107 6111 6126 6126 6143 6158 6160 6173 6205 6207 6222 6228 6240 6240 6297 6297 6301 6301 6311 6313
6328 6334 6334 6365 6367 6393 6395 6413 6415 6429 6431 6450 6452 6499 6514 6514 6526 6526 6529 6537 6553 6553 6555
6569 6569 6571 6577 6577 6589 6589 6619 6621 6632 6634 6652 6654 6686 66DB 6707 6709 6746 6756 6760 6764 6789 6842

6850 6852 6668 6870 6894 6896 6913 6917 6932 6934 6952 6954 6976 6978 6904 6986 6999 T0O01 7915 7919

AX00FF 1,2,2372 2436 2930 3286 3721 3739 3770 4899 4912 4935 4958 4964 5410 @X000Z 1,4,2376 2565 2710 2766 2770
£772 2031 2835 £837 3097 3114 3201 3223 3231 3233 3258 3280 3321 3353 3374 3387 3472 3476 3478 3898 4491 4576 4578
45084 45088 4616 4620 4624 4633 4814 4817 4914 4910 5163 5470 5577 5599 5633 5670 5718 B754 5789 50859 6026 6069 6090

6910 6912 6936 6938 6956 6958 SUT 1,9,2398 2819 2819 5252 5367 - BX 1,8,2401 6042 6044 6051 6053 6065 6067 6086 . . Tt

6103 6109 6115 6209 6220 6230 7666 08495 8779 6890 8898 8902 8975 9009 9093 9097 9348 T SRR i

BX0004 1,3,23764 2436 3227 3284 3317 3325 5450 6224 6567  8X0020 1,2,2436 3290 5776 5780 5787 5793 5818 5632 5846
5057 5874 5915 5933 6171 61485 6309 7032 7036 7063 7067 7096 7100 7137 7146 7150 7188 7550 7629 7779
§X8000 1,5,2378 3050 3282 3288 3360 3410 3942 3942 4041 4210 4255 4628 5083 5209 6098 6113 6319 6686 674 6742 7046
7046 7083 7083 7170 T170 7274 7279 7306 7306 T4ll 7411 T603 7605 7645 T64T 7787 @Y 1,9,26402 4021 6021 6031 6031
6071 6073 6092 6096 6117 6122 6129 6129 6169 6169 6173 6175 6175 6187 6109 6211 6234 6B42Z 6255 6257 6257 6277 6277
. 6330 6336 6336 6330 6338 6369 6371 6304 6306 6404 6406 6430 6440 6459 6461 6406 64008 6492 6593 6593 6597 6597 6615
6617 6641 6643 6661 6663 66TT 6679 6698 6700 6744 6754 6791 6042 6850 6854.6872 6874 6885 6887 6906 6908 6941 6943
6961 6963  8YD 1,A,2452 2691 3254 3355 3519 3527 3535 3543 3549 3563 3584 3595 3603 3613 3623 3657 3667 3675 3683
3691 3699 3707 3723 3733 3752 3764 3930 3946 3962 3972 3976 3992 4009 4025 4049 4071 4087 4107 4130 4134 4154 4160
_ 4166 4170 4197 4203 4229 4233 4235 4242 4240 4205 4207 4299 4301 4315 4327 4337 4349 4375 4406 4503 4560 4669 4601
4693 4705 4726 4737 4748 4759 4057 4950 4991 5007 5070 5085 5100 5574 5587 5603 5671 5711 5728 5747 5764 5800 5816
5822 5830 5836 5872 5678 5913 5917 5923 5931 5937 6004 4067 6183 6189 6352 7038 7069 7102 7135 7141 7152 7186 7192
8YDPL 1,B,2453 3954 3960 3984 399¢ 4001 4007 4017 4023 4055 4067 4095 4105 4117 4125 4144 4152 4195 4201 4227 4240
4246 5019 5021 5572 5531 5567 5622 5631 5660 5676 5704 5713 5714 5722 5740 5749 5752 57580 5798 5814 5620 5026 5834
5850 5063 5876 5911 5925 5935 6065 6181 6187 6350 7034 7040 7065 7071 7098 7104 7133 TL39 7148 7154 7164 7190 . N
BYS 1,9,2451 2570 2597 2622 2650 2676 3186 3190 3533 3582 3611 3629 3645 3665 3681 3697 3721 3743 3746 3762 1817 3866
. 3892 3896 3900 3924 4115 4142 4162 4180 4189 4289 4291 4329 4362 4367 4404 4400 4486 4562 50608 5079 5094 5570 5626
5655 5664 5708 5744 5782 5852 5998 6017 6073 6008 6094 6205 6213 D405 8444 8529 8628 0847 8955 9014 9197 9390
BYSP1 1,8,2450 5560 5624 5662 5706 5742 5778 50406 6019 6071 6006 6092 6207 6211 ABORT E2,178,2704
ACH 2,9E0,3590 9728 9730 ACHR 2,9C8,3579 9472 9474  ACK 1,5,2495 2802 4285 4299 b4b6l
ADDITXXX 2,17E8,4846 4B77 4862 ADDTO 2,1780,4812 4798 ADP 2,2178,5716 9776 9778
ADPR 2,2150,5704 9520 9522 ADRPNL 2,820,3387 3361 ADRS 1,1,2491 3038 3367 4160 4166 4170 4267 4301 4315 4327
4337 4349 4375 4406 4430 4503 4633 5169 5327 5658 54689 7913 6218 8325 8335 8339 8352 8379 8414 8427 8487 06495 8546
8556 B650 B464 6702 8062 BATO 9048 9079 9125 9181 9243 9265 9345 AF  1,3308,7401 9904 9906
AFDOIT 2,3590,7550 7526 AFR 1,32B8,7292 9648 9650 AFSF 2,34F0,7503 7450 AFSUB 2,35C8,7568 7554

AHR 2.,900,3582 9456 9458 AI 2,11D0,4299 10308 AICADD 2,10C0,5396 4852  AYOCCH 1,4,5138 5153 5291 5343 5384
5396 AIOCHAIN 1,0,5136 5408  AIOCOMD 1,A,5141 5323  AIODEVHO 1,2,5137 5353

""" HICROCODE, HHP-1116 PLP 1641803 REV. A _ CCAS 1641603,1641604,1641653 %sv.nue.Jss"



‘) ' . \) b )

CCROSS-REFERENCE .. ... PRBE A0 oo oy n s Soisinnan i

SYMBOL  LENGTH,VALUE,DEFN REFERENCES = .. .. . .ii.iiiiiieinnneiins kL

AIOEHD 1,8,5140 5161 ATOSTARY 1,6,5139 5221 5239 5309  AIOTCHAR  1,B,5142 6225 . . . . . ... ...l
AIR 2,11A8,4205 10052 AIS 2,940,3561 9568 9570 AL 2,1348,4424 10268 ASN  2,8770,6220 10392 10398 . e )
ASHDOIT 2,28F0,6340  ASNR 2,2736,6203 10136 10138  ASNIST 2,2080,6321 6317  AVBL  2,1740,4794 5375 9816 9618 . . . ... ................... ... .
9820 9822 ATN 2,25F8,6103 10384 10386 ATHDOIT 2,26A0,6151 6145 ATHEXIT 2,2708,6179 6137 . .. . . . ... .....ioiiiiiiiiiiaiioioi..
ATHJOIN 2.2648,6124 6100 ATHL 2,2680,6143 6133 ATHMR 2,25B0,6084 10126 10130 . = . e e
ATHL  2.2660,6131 6126 A1025 1,4668,9401 9402 9402  AS160 1,1648,4653 4654 4654 R S NN PR S S SRR S S R
A3825 1,1A80,5116 5117 5117 A4485 1,1F98,5546 5547 5547  A7101 1,2F86,7008 7009 7009 . L
A9156 1.30A0.8280 6281 8201  A9173  1,4000,8305 6306 8306 BAL 2,D50,3930 9676 9678 . . . .....iciiiiiiiieeiin
BALR 2.D48.3924 9420 9422 BBACK 2,BAB,3786 3843  BFBS 2,C40,3839 9552 9554  BFC 2.CAB,3B74 9684 9688 i
BFCNT 2,CA0,3868 3864 BFCR 2,C30,3860 9428 9430  BFFS  2,C60,3848 9556 9558 .. ... ... ... _...........oieeieeiieieooen B
BFORE 2.808,3801 3852 BIZE 2,4BD8,9218 9145 9171 9226  BOTVOH 2,0028,4867 AB25 .. .. .. . ... . .......eieiiieninininnnae i el
BOTTOMI 2,1858,4880 4873 BPIFETCH  2,170,2697 _ BRAN 2,038,3516 3907  BREAKPT 2,1ED0,5487 2697 . .. ... ... ... ........cooreeieieie o o
BSTAY 2,1F10,5428 5176 . BSYAL . Z,0300:A660  AAS4 ° BYBS BB BTDE  5AR DRb. . . .ui.coumyuminss v s v ve viols oo daawio s i a v SR —uins s
BIBSEXIT 2,888,3792 3766 BIC 2,C18,3625 9580 9682  BYCR 2,BF0,3811 9624 D426 ., .. .. ... . .....i.ie.iianeeaiiaee e
BIFS 2,8C0,3795 9548 9556 BYFSEXIV 2,BES,3805 3799 BUSYAL 2,1378,6437 444l 68T T -
BX1H 2,CD0,3888 101864 10186 10168 10190 CDP 2,2108,5676 9772 9774  COPDIFF 2. ZOFOBE69 . SODZ e
COPR  2.20C0,5655 9516 9518 COPRDIFF 2,20F8,5671 5657 CF 1,3308,7400 9900 9902 . . . .. .. i ..\o..iiiuuneeatnnnninaaaaeeeeiiannnss )
CFOIFF  2,34E0,7489 7463 CFDONE 2,34D0,7483 7491  CFNEG 2,34C0,7479 7465  CFR  1,32B8,7291 9844 9646 . .. .. ... .........................
CH 2,A60.3647 9708 9710 10220 10222 CHINIR 2,4100,8455 8385 9085 CHINTRI 2,6108,8457 8463 . . ... ... .. ... .. . ... ....cooooooeiiieoiooo...
CHXERR 2,4928,9012 0626 8799 9005 9376  CHKPER 2,46E8,8845 8770 CHOVOPSH 1,8C,2546 BIBY .. ... ...... ... ...ccivernneeinnaenenoonns o
ClIIOVPTR 1.8A,2545 6382 CHR 2,A58,3645 9452 9454 CIURET 2,4C00,9228 9224 CLB 2,B70,3770 10264 10266 . ... .. ... ....................
CLDP 2,2090,5631 9756 9758 CLOPR 2,2070,5622 9500 9502  CLH  2,A48,3637 9692 9694 10204 10206 .. I o
CLHR 2.A38.3629 9436 9438 CLRPTY _ 2,1E4C,5446 3366 4610 8317 CLRAPTYY 2,1EB88,5468 5478 .. ... ... . .i..ivieienicnnoneiioaenn. )
CLRPTY2 2,1€90,5466 5472 CLRWIT 2,4C8,3080 3027 3040 3065 CHD 1,2,2492 4162 4188 4432 5320 5460 8331 8343 . T
8383 8420 8429 B49L 0574 0570 8656 BL6O 8668 8876 8914 8931 9056 9083 9129 9156 9163 9218 9249 9253 9269 ... ... .....................
COLOSTRT 2,7E0,3366 3311  COMBK £,1448,4495 4488 COHEX 2,1818,4861 4808 4906 o
COMION  2,10E0,4227 4270 CONSER 2,458,3036 2899 CORDCTL 1,0,2460  CORDHYL 2,2€20,6880 6945 6965 S )
CORDHYIL 1,2668,6904 6680 CORDHY2 2,2EAB8,6927 6898 64919  CORDHY2L 1,2EEB,6950 6927 _ e O e e o
CORDL 1.0,2460  CORDH 1,0,2460  CORDHORM 2,2A48,6486 6131 6253 6275  CORDHOAX 2,2B90,6601 6501 6595 .. . ... ... ... ............. )
CORDOFLO 2,2838,6286 6139 6149 6177 6265 CORDROH 1,0,2440  CORDZT  2,2920,6365 6dis .. R
CORDZTY 2,2948,6379 6442 6463 CORDITIL 1.2988,6402 6379 CORDZTZ 2,29C0,64264 €397 64T . . . . . .. ... ... . ccceioiieeeeiiniianannn. )
CORDZTZL 1,2A08.,6448 6424 CORDZY 2,2B95,6615 6155 6344  CORDZYY  2,2BBB.6627 6690 67MY .. .~ - " " ' " " T T
CORDZYIL 1.2BFB.6650 6627 CORDZVZ 2,2C30,6672 6645 6665 CORDZYZL 1,2C78,6696 6872 . . .. .. . . . . . . - o
COS  2,2500.6026 10380 10362 COSJOIN 2,2510,603% 6023 COSR 2,04D8,6014 10124 10126 . " "' " " - " """t Tttt
COS1 2,2568,6056 6046 COS1E 2,2550,6049 6039 CPSH 1,24,2537 3219 CWYR 1,0,2442 . .. . . .. ... .. e )
CZYEXIT 2,20C8,6723  CZVHORH 2,2A868,651%  CIZYNORMD 2,2B78,6593 6507 CZYMORML 2,2B50,6577 6564 ..~~~ "~~~ ' "~ ' " o
CZYHORMI 2,2AE0,6541 6520 CZYNORMZ 2,2ZB18,6559 6543 CZYHNORM3 2,2B46,6575 6561 o S A -
CZYNORM4 2,2B70.6589 6575 CZYTERM 2,2CB0,6717 6692 _CZYl 2,2A68,6497 6490 DA 1,3,2493 3165 3167 3269 3270 .~ . L
3428 4329 4339 G414 4416 4516 5274 5526 5530 5536 5536 8220 5222 8224 8226 0676 6580 5686 8920 8922 9133 9137 9160 . 1.
9164 9167 9189 9277 9281 9207 9293 9299 9305 9309 9315 9319 9323 9327 DACK 1,6,24% 3410 . o
DBUS 1,0,2507 3127 3421 3443 5493 8146 DCR 2,860,3610 2732 2910 3434 3456 DCREAD 2,8B8,3463 3434 ' .. - T T )
DCIRIT 2,070,3421  DOP 2,2318,5857 9768 9790 DDPCOH 2,2308,5911 5966  DDPCOHPL B E300,8I05 BYOY, - icamRiiustianasnentnnlTe A

__DDPODPOS  2,2408,5923 5919 ODPDRHEG 2,2G18,5929 5870 DODPJOIN 2,2348,5870 5854 . . . .. ... .. ... .. .

DDPOS 2,1100,4235 4231 DDPR 2,22F0,5846 9532 953G  DDPIST 2,2498,59664 5960 e
DDP1  2,2458,5947 5880 DOP2 2,2380,5868 5939 OF 2,3308,7404 9916 9918 DFR 2,3288,7295 9660 9662 .. . .l o oo oo

------- v s e FGR TRAINING

" MICROCODE, HHMP-1116 PLP 1641803 REV. A CCAS 1641603,16641604,1641653 657,046,488 . . U 0 N LY



" gyrpOL | UENGTM,VALUE,DEFN REFERENCES .. .. ... T — MY 7Y

pH  2.,1058,4191 9724 9726  DHR 2,1050,4189 9468 9470 DIFFER PoABDLIBET BEAD L iieeeaesamarerescaiatiaaiasaaesaas e
DISPLY 2,3F8,2990 3048 3059 DIVOVF 2,1188,4273 4200 4225 4253 5890 5907 5949 59%8 . . . .. . ... ... .. BN I~ e e ot
DUABINI  2,4148,8412 8362 8405 DOIT 2.260,2622 5419 OP 1,300000,2529 5802 5606 5812 5826 5802 5684 5888 589%% . ... ... ...l .

5896 5898 5903 5905 5921 5929 5941 5943 5947 5953 5955 5957 5962 6021 6031 6098 6113 6126 6129 6143 6169 6173 8240 ...l

6255 6257 6277 6301 6307 6311 6313 6319 6328 6330 6332 6334 6338 6456 6488 6492 6499 6514 65146 6537 6553 6555 6569 .. ... ... i

6571 6577 6579 6509 6593 6597 6742 6746 6746 6754 6760 6764 6789 6791 6814 6816 6831 6842 6850 6652 6854 7048 7050 . ... ...l

7056 7081 7083 7089 7106 7112 7114 7121 7123 7129 7131 7156 7158 7168 7170 7176 7178 7180 7182 7306 7330 7366 7368 ... ... L. =

7374 7411 7469 7479 7546 7625 7627 7631 7633 7643 7658 7664 7719 7741 7756 7758 7760 7766 TIBY T7B5 .. .......i..iaiiaassseseanananane s ..
pPItst  1,100000,2528 7505 7584 7595 7783 DPX 1,100000,2524 2525 2526 25208 2529 2530 | e e R R B R R .
DR 1.4,2696 3110 3112 3123 3127 3421 3443 3446 4180 4317 4357 4359 4367 4383 4385 4394 4443 4466 4538 4635 QOIT BIMY oo e S

5491 5493 8144 8146 8497 B592 8616 B662 8830 9071 9073 9255  DRNEG 2,0000,4238 AL93 et
gEcPR 2,24B0,5996 10120 10122 EMDAL 2,1400,4472 4439 4462  END1 S ARTOLE200 B2B0 oo i e e e e e e e e et B
EWD1A 2,1BEB,5245 5231 ENDI | 2,1BF8,5252 5284 5317 5331 5405 5421 EHOIA 2,JCIB,S202 BIBE . . iiiaecieesdseai e s e .
BRPAL  2,4410,0626 8564 9065  ENTHLP 2,2E0,2867 3018  ENTR1 2,1138,4251 T T N v e e R S %,
BTRZ 2,1090,4206 4244 EPOR £2,1968,6991 9600 9502  EPPR PADORBOBT 0008 FEOE ..o e e s B A S S S
EPSR 2,1530,4560 10012  ESYNC  1,2,2499 EXBR 2,B60,3762 10008 10010 _ EXITAL 2L1TFB,44T0 Q&5 et )
EXRPAL 2,4400,8620 8612  EXT 1,0,2442 FINISX 2,1508,4546 4501 4524 FINK Z.1S10,A58B _ASET AU83 . . .. e s aree e p e
FLR 1,0,2442 FPRL 2,4240,8493 0393  FREGDASE 1,C0,7209 7245 7308 7328 T439 TOB3 .. L i.aieeeemeieasesaseeseneaa s M
FSYHC 1,3,2500  F3CRYTST 2,36B0,7662  756C FIDFAULT 2,3720,7695 7592 FIDIV Be3TBB.TT5E  TO0T i iiiaeiiaam e
F30IVY 2,37FB8,7773 7762  F30JOIN 2,3808,7779 7768 F3IEND 2,36D0,7675 7387 TEB2 T662 TTAY e aa e
ESEID]  2,36E0,7679 7723  F3EXPOF 2,3798,7737 7668 7727 7775 F3IEXPUF T i L 5 L e O ST
FIEXPUZ 2,3768,7719 7733 F3FAULT 2,3730,7703 7697  FILOAD 2,33182T326  TABZ | ... ......i.aiasesseeeassariataia it )
FIHEXIT 2,3698,7645 7635 F3HLOAD 2,3428,7429 7318  F3HOJAM 2,3280,7259 FIOT o e s e TR TR RS SR R
FMIORH 2,3336,7339 7572  F3NORNHL 2,3368,7356 7343 F3HORMZ PiNNOBGTITE  TADB ot momvens e G e s s SR S R AR R
FIOAHS  2,33A0,7374 7379  F3NORHG  2,3388,7383 7372 F3ROUND 2,36A8,7658 7786% ... ... ... ...... e e A e g s A R 8 G
FITRUZRC 2,3760,7715 7332 7564 7574 7588 7597 | FIWRONG 2,3780,7727 7621 7754  GENSHP 2,1D8,2764 ZOL0 2943 339Y . L ....ciieresieacens i )

4277 5259 5391 7711 HELP 2,2E0,2069 2726 2904 3430 3452 HSSVC 2,240,2802 2745 | . e i
WTOL 1,200000,2525 HWO 2,12F0,4394 4381 HWDR 2,1298,4367 4355 IDLE 2,418,3008 3173 3379 3393 5538 ... ... —
IOLEL 1,420,3009 3022 IFCH 1.3,2485 2793 2845 3519 3527 3535 3543 3555 3563 3573 3584 3595 3603 3613 3623 3631 ... ...

3639 36546 3659 3667 3575 3683 3691 2699 3707 %715 3723 3733 3746 3756 3764 3776 3792 3805 3819 3633 3845 3854 3868 e - 4l

3882 3909 3918 3934 3948 3964 3978 3994 4011 4027 4049 4071 4089 4109 4130 4134 4154 4164 4172 4182 4233 4235 6293 ... . ... e L

5309 4321 4331 4343 4364 4369 4391 4398 4418 4474 4550 4598 4676 4688 470D 4712 4728 4739 4750 ATEL AOBN AL SOOL . s s

5021 5059 5070 5085 5100 5574 5589 5610 5628 5643 5666 5673 5692 5713 5728 5749 5764 5822 6836 SOPS A008 SOOI BABY. | ool iE e S ;

6290 6352 7141 7192 7259 7475 7485 7699 8638 8009 IFETCH 2.,160,2689 3087 5500 5512 . . A g~ - swnas J
ILLEGRI 2,2B8,2852 9752 9754 9760 9762 9764 9766 9792 9794 9796 9798 9800 9402 9008 9810 9812 9014 9832 9034 PBIE | ...

9838 9840 9842 9844 9846 9848 9850 9852 9854 9856 9850 9860 9862 9868 9870 9872 9874 9876 9878 9920 9922 QIR VIR . s s i

10312 10314 10322 10326 10330 10332 10336 10376 10378 10396 10398 10400 10402 10404 106406 10424 10626 10A2S Y0GI0. oo ciununh e . .

106432 10434 10436 10438  ILLEGRR 2,2C8,2856 9416 9418 9492 9494 9496 9498 9504 9506 9508 9510 9536 9538 9540 9562 L. ......iaae.-

9576 9578 9580 9582 9504 9586 9508 9590 9592 959 9596 9598 9608 9610 9612 9614 9616 9618 9620 9622 9624 9626 W ... eeiceeenancaaens

9630 9632 9634 9636 9638 9664 9666 9668 9670 9928 9930 9932 9934 9936 9938 9940 9942 9944 9946 9948 9950 QIRL WUEE: . s s T,

9956 9958 9960 9962 9964 9966 9968 9970 9972 9974 9976 9978 9980 9982 9984 9985 9988 9990 10014 10018 10022 VOOZB . o ooy s D S R e

10030 10036 10038 10046 10050 10054 10056 10058 10060 10062 10064 10066 100668 10070 10072 10074 10076 10078 10080 | TU e st R

10082 10084 10086 10088 10090 10092 10094 10096 10098 70100 10102 10104 10106 10108 10110 10112 10114 10116 10118 L. e

10140 10142 10144 10146 10148 10150 10152 10154 10156 10158 10160 10162 10164 10166 10168 10170 10172 10876430076 .. o .

10178 10180 10182 ILLEGRX 2.2C0,2854 10194 10270 10274 10278 10282 10286 10290 10294 10302 10306 TOIMO oo e

-



( IHITL 2,41B0,0444 08440
105VC 2,248,2014 2960 3072
LAVR 2,1A78,5094 9404 9486

LCCIV  2,4998,9048 9032 9040  LCCIUL

( © LCCclul  2,49A8,9052 9069
LClal  2,1A38,5075 9740 9742
LoP 2,2020,

5577

- LFR 1,32B08,7290
( LHo 2,16C8,4720

LH3 2,1728,
oo 2,780,3351 3357
LOOPH 2,1480,4510 4522

4753

CIR 1,0,2442

INITZ? 2.,4178,0427 8435 INSDIS 2,608,3199 2999 INTENT 2,728,3305 5030 . . .
_ISBSVC 2,1AC0,5151 2026 LAV 2,1A60,5090 9744 9746 . . .. ... ...
L8 2,B10,3729 10260 10262 LBR 2,B00,3721 10004 20006 .. . ..o
2,4A90,9111 9101  LCCIU2  2,4AAB,9117 9109 . .
LCH 2,1A18,5064 9748 9750 LCHR 2,1A20,5068 9408 9490 . . oo
LCKHR  2,1A48,5079 9480 9482 LCS 2,950,3525 9564 9566 ...

9768 9770 LDPR 2,2000,5568 9512 9514 LF 1,3308,739% 9896 9898 = ...
9640 9642 LH 2,970,3541 9706 9706 10216 10218 LHR  2,960,3533 9448 9450 . ... .........

9800 9882 LH1  2,16E0,4731

9804 9086  LH2 2.1708,4742 9888 9890

9892 9894 LIS  2,940,3517 9560 9562 LISTOV 2,1090,5302 46804 LM 2,790,331 10252 10254 . . .

( ' HADR 2,530,3123 3105 HAR  1.,0,24642

HDPNEG 2,22C0,5B26 5800

HF  1,33D8,7402 9912 9914
( HH 2,FDB,4117 9720 9722
. -* muR  2,FCa,

3519 3527

3723 3733

( " 4049 4071
' 4550 4598
5643 5666

8017 8638

. 2654 2772
L 4510 4532
5583 5631

7274 7279

41462
3535
3746
4069
4676
5673
£o09
2774
4588
5637
7299

HAOH  1.4,2474

[“ HTALARH 2,39E0,7962

0097 6133

8135

LOOPAL  2,13A8,4450 4468
_LPSH 2,1F8,2772 9212 10192

LOOPR  2,14D0,4532 4507 A5G4S . e

LTOH  1,100000,2526 &526 6801 TIAT

HOP 2,2236,5787 9784 97886 HOPJOIN 2,2240,5798 5784 . ... . .........

. HOPR 2,2210.5776 9528 9530
HFDF 2,35E8,7584 7448
HHR  2,F80,4115
10040 10042 MHMFIHNP £2,8F8,3470 2803

HOR 1,0,2442  HEMVST 2,3638,7822 8303

 MFR  1,32B8,7293 9656 9658 MF1 2,3610,7595 7586
2464 9466

MREAD 2,4€8,3094 3056 tmI1 1,1,2471 2793 2845 3084

3543 3555 3563 3573 3584 3595 3603 3613 3523 3631 3639 3656 3659 3667 3675 3683 3691 3699 3707 3715
3756 3764 3776 3792 3805 3819 3033 3845 3854 3566 3802 3909 3910 3934 3940 3964 3976 3994 4011 4027 .
4109 4130 4134 4154 4166 4172 4182 4233 4235 42903 4309 4321 4331 6343 4364 4350 4391 4398 4418 4474
4680 4700 4712 4728 4739 4750 4761 4863 4952 5001 5021 5059 5070 5085 5100 5151 5574 5589 5610 5628
5692 5713 5728 5749 5764 5822 5636 5925 6004 6073 6189 6290 6352 7141 7192 7259 7475 7485 7699 7847
MRIZ 1,2,2472 2563 2570 2567 2595 2611 2620 2630 2648 2666 2674 RO 1,3.2473 2617 2626 2643
2619 2637 2930 2936 3097 3201 3203 3233 3317 3321 3325 3329 3351 3374 3424 3478 3486 4428 4450 4493
4594 4722 4733 4746 4755 4822 4018 4948 5163 5181 5197 5227 5272 5311 5325 5365 5372 5410 5466 5577
5676 5684 5716 5722 5752 5758 5787 5793 5657 5863 6031 6107 6113 6119 6224 6230 6236 7227 7237 7248
7306 7312 7406 7411 7417 7431 7A3T 7443 7853 2028 8081 8598 8971 9175 L

. MTADRCRY 2,3C70,081480

7842

HYBUHP 2,3050,8165

MTDISPD 2,3918,70893 7982

WTERR 2,3BCB,8120 6038 8044 0085 B0OY

; HIGALP2 2,3A80,6000 8046

(, MYITERAT 2,3960,7919 6111
HIRESUME 2,3898,0101 8091 @137
HIHAIT 2,3926,7901

; HT1z 2,3B38,8072 7953

L HT14 2,3B86.8095 7957 HVZ 2,3A08,7976 7931
MULCRY 2,FC0.4134 4127

HTADRX

2,3C90,8186 06180 _ HMYTADRZ 2,3CEB,B8210 8167 8194 . . -

7996 R064 BO7Z 8079 MHIDISP 2,3920,7097 7941 7964 7968 7972 7992 808D

HIDISPX 2,3CF0,8216 7897 HTENDIT g,38A8,8107 8050 .

_MTINIV 2,38D0,7869 7644
_MTL  2,4336,6570 0552 8562 HYRAND 2,3028,0235 7998 . ... ... .. ... ..l

_HWIGALERR 2,38C0,81156 0034 HTGALPl 2,3A60,8002 @o0s4 ~~ """ ' "

HTINMOAD  2,3C10,814% 7935 7976 7986 . ... ..

HYSERVE 2,3948,7911 8189 NISIZE 2,3870,7840 7883 ...

HT0 2,39F0,7968 7925 HT10  2,3B10,80586 7949 HTIY 2,3B20,8064 7950 .. . .. ... .. .. .
_HV13  2,3850,8079 7955  MTL3JOIN £,1856,8061 8068 8076 .
 HY8 E,3A28,7986 7945 HT9 2,3A48,7996 7947 - . .. ...,

Hd 1,5,2475 3256 3551 3571 3754 4307 4319 4389 4396 4456 4542 4671 4683 4695 4707 4814

4846 4859 4912 4941 5599 5605 7232 7243 7256 8604 8779 9368 MWP 1,6,2476 2768 2770 2831 2835 3114 3223 3227 3231
C 3372 3448 3472 3476 4574 4570 4504 4616 4620 4624 4628 4642 5201 5223 5241 5295 5315 5345 5355 5386 5398 5617 5450
L 5468 7681 7687 7693 7651 7859 8008 8013 5024 8103 6360 2890 8898 8902 8910 8989 9089 9693 9097 9117 9206 . . .. .

R 1,7.2477

HFST1 2,308,2878
HIOL 2,1C60,5284 5157

MRITE 2,508,3108

HFST2  2,430,3015
NIOS 2,1CBO,5307 5286  HOBRAM £,020,3909 3914  NOCOHMPL _2,1178,4268 4264 . . .

MNSL 2,500,3105 3053  NMCHG 1,0,2506 3147 U

Mi 2,AAD,3573 9680 9690 10200 10202 MR  2,A90,3665 9432 9434 .



—RTBL1 2,1888,4910 4901 RTLMRAP 2,1918,4958 4933 RXADHOX 2,60,2587 9672 9772 9864 9880 9884 9888 $892 9896

| SMIBOL || LENGTH,VALUE,OEFN REFERENCES ~ | | ' 1T T TTTTTTTITITT T AT MY g T

NOCOMPZ  2,1000,4223 4219  NOINTR  2.41F8,8465 8459 NOTAV 2,4E58,9397 0416 8558 8652 8672 9050 9248 .~ - - - rww ritrrscirtrtoot
HOTCHAR 2,1B800,5237 5211 HRRB  2,C10,3819 3815 NRXB 2,038,3833 3829 HRXBB 2,CCH,3882 3878 . ... . .. ... ... .. .oototenttetttUtt
OC 2,1018,4166 10304 OCIPSH 1,82,2546 2937 5257 OCR 2,1000,4160 10048 OC1 2,1CE8,5323 5299 .~ - - r- r-rororoeseseeees
00PSH  1,48,2542  OFPSH  1,28,2538 7709 OH 2,AC0.3689 9696 9698 10208 10210 OHR 2,AB0,3681 9440 9442 ~ - " - ' irtirtroriroinrns
OILLPSH 1,30,2539 2058 OIPSH 1,40,2541 2748 OHPSH  1,38,2560 2880 3395 OUTDIS 2,5A8,3165 3099 3116 3192 .. 7 iiiwrwwweeeee
3207 _ PANADR _1,1,7816 7911 8216 _ PASLAB 2,4628,8786 8670 8670 8682 87868 9271 9279 9285 9291 9297 9303 9307 9311 . . . .. . Tt
9317 9321 9325 PFOC 1,1,2483 2691 PINS 1,C00000,2510 2645 2654 2689 2704 2710 2776 2790 3082 3096 3108 3199 . . ot o
" 3486 3553 3571 3731 3756 3776 3708 3790 3503 3817 3831 3866 3880 3916 3932 4170 4307 4319 4341 4389 4396 4472 4548 Tttt
" 4596 4671 4603 4695 4707 4722 4733 4744 4755 4861 4948 5019 5464 5524 5532 5583 5605 5637 5669 5686 5724 5760 5795 ..ttt 2
5865 6063 6179 6268 6348 725G T473 7403 7695 8632 8803 PLC  2,4650,8640 0505 o onnnemmnnitotTrTTT /
PLCCIUS  2,6940,9026 8369 PLCCIUL . 2,6960,9034 8373 PLCCIUZ  2,49B0,9082 B3TT . .
PLCIUOX 2,4BA0,9199 9193 PLCPCH 2,4680,8814 8764  PLCPCHL  2,4698,8820 8824 .
PLC1 2,4520,8706 0727 8781 PLCZ 2.46B8,8030 8704 8739 8754 8836 9347 9353 9357 9378 9384 . Tttt ) ;
PLC3 2,4640,8795 8716 PLC4 2,4658,8001 8797 8991 9386  PLCS . 2,4560,8729 _  PLD  2,4700,0060 . 8397 8513 8517 . - oottt R
PLDI 2.,4720,8868 8521 8525 8864 8999 _ PLDZ 2,4900,8997 6882 8946 8951 8983  PLD3  2,4878,8959 . 8939
PLD4 2,40A8,8971 0979 _PLDS 2,4080,8953 08588 8610 8834 9003 9149 9261 PLDS 2,48D0,898Y T CCUUtUUtCn Uttt
PLFD 2,4C08,9241 8389 6509 PLFDL 2,4DA0,9347 9351  PLFD2 2,4DBB,9353 9372  PLMT 2,42E0,8546 AS01 8576 ... . .l i irroroereeneeer
PLMT1 2,4308,8554 8548 PHTR 1,22,2536 5446 POLD 2,4808,8931 8949 _ POPR _1,800000,2509 2591 2599 2615 2624 . . . . . ... ‘oot J
2641 2652 2670 2678 4491 4495 4520 5577 5599 5633 5678 5718 5754 5709 5859 6026 7227 7241 7252 7900 8166 8208
PRGLD _2,15C0,4610 8301 PRPL 2,4FF8,9405 5107 PSTOP 2,6C8,3268 3268 PSH 1,0,2442 . . loirooreessererreserreroierenes
PSHOIS 2,598,3155 2996 PHRDMN 2,438,3219 2871 PHRON 2,6E0,3260 2553  PIEXIT  2,230,8790 4279 ... . Tttt
PIEXITX 2,990,3553 3263 3359 PIHELP 2,198,2719 2708 2981 5266 RAR 1,0,2442 _ RB £,1438,4491° 10272 0276 . . oottt wi
RBL 2,1928,4954 4925 RBLHRAP 2,1950,4976 4966 RBR 2,1410,4480 10016 10020 _RD 2,1200,4315 110292 . ' o -ooreeneeetettten
RDR 2,1038,6178 10036 READ 2,1850,5197 5205 REGDIS 2,500,3180 2993 REHOVIOXX 2,18E8,491 4960 4972 4980
RESB 2,1A00,5055 10324 RH 2,12A8,4375 10264 RHR 2,1258,4349 10028 _ RINOX 2,20,2563 9416 9492 9496 9504

. 9760 976G 9792 9796 9800 9808 9812 9832 9836 9840 9844 9848 9852 9856 98L0 9868 9872 9876 9920 9924 9928 9932 9936 . . .ttt
9940 9946 9938 9952 9956 9960 9964 9968 9972 9976 9980 9984 9988 10056 10060 10064 10068 10072 10076 10080 10084 10088
. 10092 10096 10100 10104 10108 10112 10116 10140 16146 10148 10152 10156 10160 10164 10168 10172 10176 10180 16184 ... _ . " - o--r-r-mm -7
. 10188 10196 10200 10204 10208 10212 10216 10220 10224 10228 10232 10236 10240 10244 10312 10316 10320 10324 20328 . . o= 0w o J
.. 10332 10336 10346 10344 10348 10352 10356 10360 10364 10368 10372 10376 10396 10400 10404 10424 10428 10432 10436
RIX 2.40,2570 9418 9496 9498 9506 9510 9538 9542 9578 9582 9586 9590 9594 9598 9610 9614 9618 9622 9626 9630 9634

9638 9666 9670 9678 9602 9686 9754 9762 9766 9794 9798 9802 9810 9814 9834 9838 9842 9846 9850 9854 9858 9862 9870

"% 10078 10074 10078 10082 10086 10090 10094 10098 10102 10106 10116 10114 10118 10142 10146 10150 10154 10158 10162
+'10166 10170 10174 10178 10102 10186 10190 10198 10202 10206 10210 10214 10218 10222 10226 10230 10234 10238 10242 . .. 't
10246 10314 10318 10322 10326 10330 10334 10336 10342 10346 10350 10356 10358 10362 10366 10370 10374 10378 10398 . 77t o
10402 10406 10426 10430 10434 10438 RLL 2,E18,4001 10356 10358 ROMCIR 1,0,5987 6058 6153 6362 ' io- - rrrrrmttrtrittts ot A
ROMCIRK 1,20,5988 6162 _ROHMCOSX 1,21,5989 6033 ROMIYP 1,81,5991 6864 ROMHYPK 1,22,5990 6295
RPAL 2,4350,8576  RPALL 2,4370,0564 08590 8596 RPALZ 2,43A8,8598 8618 RPAL3  2,43C8,8606 8614
RPAL4 2,4430,8632 8622 RPLG16 2,6208,8479 9405 RPL657 2,4000,8317 8290 8292 _ . .. ooiorremmnenrotoTTTTTITTY
RPL65S71 2,4040,8333 8327 FRRL 2,E48,4017 10352 10354 RTBL 2,1868,4899 9824 9826 9828 9630 J

9900 9904 9908 9912 9916 10192 10248 10252 10268 10284 10408 10412 10416 10420 RXADX 2,80,2595 9674 9774 9866
. 9082 9886 9890 9894 9898 9902 9906 9910 9914 9918 10194-10250 10254 10270 10286 10410 10414 10418 10422

' MICROCODE, NMP-1116 PLP 1641803 REV. A CCAS 1641603,1641604,1641653 _ "657,0416,485% .~ =~~~ U bE G Y LY



£

CROSS-REFERENCE = ] L R

synsoL 'um’m.um:.omi'ntren:’:i:s!f"':::.':.'.':'.;:::ff:f::f:::i::f:f:::::f:::;::::f::fl'f'm”f:fiff:ff:::::ff::f::f:::ffff.':::

RXDPHOX 2,120,2666 9736 9756 9768 9776 9780 9784 9768 RXDPX 2,140,2674 9738 9758 9770 9778 9762 9786 9790
RXINIIOX  2,E0,2638 9688 9692 9696 9700 9704 9708 9712 9716 9720 9724 9728 9732 9740 9744 9748 10280 10296 . .. L TIITiirirrirceeceeee
RXIMX 2,100,2648 9690 9694 9698 9702 9706 9710 9714 9718 9722 9726 9730 9734 9742 9746 9750 10202 10298 . I TTTIITTIITiTIUriiiiiiieiece

RXOPHOX 2,A0,2611 9804 9816 9020 9824 9028 10256 10260 10264 10272 10276 10268 10292 10300 10304 10308 10380 20386 ~ ~~~ "' 'ttt
10385 10392  RXOPX 2,C0,2620 9006 9818 9022 9626 9030 10258 10262 10266 10274 10278 10290 10294 10302 10306 20310 .~ _ . .~~~ """
10382 10386 10390 10394 SCH 2,A20,3619 9732 9734 SCHR 2,A08,3609 9476 9478 O S R e S e P R

SOP 2,2108,5752 9780 9782 SOPR 2,21B0,5740 9524 9526 SESB  2,19£0,5044 10328 ; e § R e Lo A A SRR A T T e

SETHOP  2,010,3383 . SF . 2,32A8,7279 9908 9910  SFOC  1,2,2484 2565 2574 2591 2599 2617 2626 2645 2654 2670 2678 Tt

SFJOIN 2,33€0,7406 7201 SFR 2,3208,7270 9652 9654 SFRJOIN 2,3200,7301 7276 = SH  2,A28,3621 9716 9718 10228 _  ~ ~~ ~~ ~~ Uttt
10230 SHFL 1,C00000,2518 6634 6643 6654 6663 6721 6874 6936 6943 6954 6963 6992 7524 7540 oo TN

SHFY  1,000000,2517 6371 6386 6395 6406 6415 6431 6440 6452 6461 (621 6679 6608 6700 6709 GOBT 46896 6908 6917 Sl rmrars e e i

SR 2,A10,3611 9450 9462  SHE4EXIT 2,3128,7129 7058 7091  SINT 2,380,295 10320 . . . .. o Totnemtentttttt

SIS 2,9F8,3601 9572 9574 ~ SLA 2,EC0,4055 10372 10374 SLHA 2,E78,4033 10244 20246 . . . . . o otomtnttttt —
SLHL  2,D68,3940 10236 10238  JLL 2,090,3954 10364 10366  SLQA  2,3160,7146 10348 10350 .. ... oottt s
SLaAl  2,31C0,7174 7160  SLGL  2,3060,7063 10340 10342  sSLQLY 2,3080,7087 7673 ottt e e e

SPEX 1,300000,253¢ 3229 3280 3290 3319 5452 5776 5778 5760 5787 5791 5793 5798 5814 5518 5020 5026 5632 5034 5ase Tttt

. 5848 5850 5857 5881 5063 5874 5076 5911 5915 5925 5933 5935 5996 5990 6000 6002 6004 6035 6042 8051 6056 6065 6071 U

. 6006 6092 6111 6122 6151 6158 6164 6171 6181 6185 6187 6207 6211 6228 6234 6269 6303 6309 6340 6350 6365 6369 6388  _ ~ T
6388 6393 6404 6408 6413 6429 6433 6438 6450 6456 6459 6529 6531 6535 6615 6619 6632 6636 6641 6652 6656 6661 &677 T T U T
6681 6636 6690 6702 6707 6804 6662 6868 6072 6805 6889 6894 6906 6910 6915 6932 6936 6941 6952 6956 6961 6976 6984 T Ut

. 6999 7032 7034 7036 7040 7063 7065 7067 7Q71 7077 7079 7096 7098 7100 7104 7133 7137 7139 7146 7148 Fi50 7154 TG
7166 7184 7100 7190 7316 7350 7421 7446 7514 7530 7550 7558 7568 7629 7679 7779 . SPTABL 1,D0,2547 2816 541§ . L 1T Tttt

8QD 2,2C00,6742 6282 SQDADD  2,2F40,6934 6972 SQDADS 2.2030,4787 6766  SQDCORD 2,20F0,6862 BB R e S e

SQDECORD  2,2F20,6972 6900 6921 . SQONADJS 2,2020,6770 6762  SQONORML  2,20A0,6825 6797 6830 .~  ~~~ = W ' ttoUUtTUTtTTUtTTUUUe e
SQDiORNZ . £,20D0,6831 6038 SQONORNY . 2,2008,4842 6820 6027 SQ0S 1,2770,6218 10388 10390 . - . o oTTUUUUtTUTUUUUtUUec e
SQDSEXIT 2,2908,6348 6271 6323  3SGOSJOIN 2,2740,6238 6215 SQDSR  1,2738,6201 10132 LG

SQ0SSQDS  2,2618,6275 6246 SQOSL . 2,2788,624z 6238 . SGDS2  2,2028,6202 6261 . SQOS3 2,2850,8295 6ps4 . Tttt
Sa0s4  2,2870,6303 6299  SQOTST 2,2750,6989 6940  SGDI _2,2D00,6760 6748 SR 1,7,2497 3046 3389 4289 4303 4437 T
4468 4512 4534 5171 7915 7923 8130 835¢ 8550 8560 2584 6606 8786 8830 8078 8933 9056 9220 9257 B e
SRA  2,F40,4095 10368 10370  SRCO1 . 2,4130,8403 9399 SRCO3 2,4E40,9360 9382 _SRHA 2,F08,4077 10240 3ozaz e
SRHL 2,0C0,3970 9992 9994 9996 9990 10232 10234  SRL 2,0E6,3984 10360 10362 SRQA  2,30C8,7096 10344 30346 . Tttt
SRQAL  2,3110,7119 7108 SRQL . 2,3000,7032 10336 10336 SRQL1 2,3048,7054 7042  SS 2,1108,4301 10300 . . e S
SR 2,11B0,4287 10044 ~START  2,0,2553 4653 5116 5546 7008 8200 86305 9401  STATRB 2,14D8,4534 4555 . .~ ~CTttoorrocotreieeeeeie
STATIB = 2,1488,4512 4529 _ 578 2,840,3752 10256 10258 . STOR . 2,B28,3739 10000 10002 .. [ . @ 7CTiCUUTTtUiUetttemconmesssiessssees
ST0F  2,2048,5597 . 9736 9736  STF 2,3210,7223 9864 9866  STH 2,980,3549 9672 9674 | L T TTTTTTTTTUotToitriioriooie o
STHO  2,1648,4667 10400 30410  STHY 2,1660,4679 10412 10414  STHZ 2,1680,4691 10416 10808
STH3 2,16A8,4703 10420 10422  STH B,688,3246 10248 10250 STHMLP 2,640,3254 3260 . T e .
Sve  2,1550,4572 10316 10318  SVC1 2,1A€0,5161 5303 SYNC 1,1,2498 2002 3038 3044 3110 3112 3123 3127 3165 Ne7 o
3169 3171 3387 3389 3410 3421 3428 3443 3446 4160 4162 41656 4168 4178 4180 4285 4207 4289 4299 4301 4303 4318 4317 oo
(4327 4329 4337 4339 4349 4357 4359 4367 4375 4383 4385 439 4406 4414 4416 4430 4432 4437 4443 4460 4468 4503 4512
4516 4534 4538 4633 4635 4637 5169 5171 5199 5274 5327 5329 5458 5460 5489 5491 5493 5528 5530 5534 5536 7913 7915
7923 6130 8144 8146 0210 8220 8222 8224 6226 £325 8331 6335 8339 0343 8352 0354 8379 8383 0414 8420 8427 8429 8461
8487 8491 8495 8497 8546 8550 8556 8560 8574 0578 3584 859: 8606 B616 0650 8656 6660 D662 8664 8668 8676 8680 8686 T
8702 8786 BO30 8038 0862 3570 8076 8878 8914 592G 5922 A711 8933 9048 9054 9056 9071 9073 9079 9083 9125 9129 9133 - o
9137 9156 9160 9164 9181 9183 9187 9109 9218 9220 9243 9249 9253 9255 9257 9265 9269 9277 9281 9287 9293 9299 9305 it

e

-



F

9309 9315 9319 9323 9327 9345
_TERMA 2,

TERH3 2,1D00,5403 5359
TESTH 2,14C0,4527 4514

TESTI 2,340,2902

THI 2,AF0,3713

2592 2600
7919 8122
9426 9426
" 9448 9450
9472 9472
9494 9496
9518 9518
9540 9542
| 9564 9564
9586 9588
9610 9610
9632 9634
" 9656 9656
9678 9680
9702 9702
" 9724 9726
9748 9748
9770 9772
9794 9794
" 9816 9818
" 9840 9840
9862 9864
9886 9886
9908 9910
9932 9932
9954 9956
9978 9976

2671
828l
94206
9450
T4
9496
9520
9562
9566
9508
%12
9634
9658
9600
9704
9726
9750
9772
9796
9818
9842
9864
9888
9910
9934
9956
9980

TEST4 2,
10196 10190
2679 2904
8281 8282
9428 9430
9452 9452

" TERMIL  £,1010,5335
1020,5341 5433

5233 5247
JEST 2,1C0,2741 2914
JEST2 2.220,2785 2918 2946 3401 5268

TEST1 2,210,2770 3488 4566 5050
TEST4A 2.360,2914 3436 3458

3430
8306
9430
9454

9474 9GT6 9476
9498 9498 9500

9520 9522

9522

9544 9544 9546
9566 9568 9568
9590 9590 9592
9612 9614 9614

9636 9636

9638

9658 9660 9660

9682 9682

9684

9704 9706 9706
9728 9726 9730

9750 9752

9752

9774 9774 9776
9796 9798 9790
9820 9620 9822
9842 9844 9844

9866 9046

Q868

9888 9890 9490
9912 9912 9914

9934 9936

9936

9958 9958 9960

9980 9982

10000 10002 10002 10004
10020 10020 10022 10022
10038 10040 10040 10042

10058 10058 10060 10060
10076 10078 10078 10080
10096 10096 10098 10098
10114 10116 10116 10118

10134 10134 10136 10136

10152 10154 10154 10156
10172 10172 10174 10174
10190 10192 10192 10194
10210 10210 10212 10212

10228 10230 10230 10232

9982
10004
10024
10042
10062
10080
10100
10118
10138
10156
10176
10194
10214
10232

350,2907
TQPIR

3452 4654
8306 0493
9432 9432
9454 9456
9478 9478
9500 9502
9524 9524
9546 9548
9570 9570
9592 95%
9616 9616
9638 9640
9662 9662
9604 9686
9708 9708
9730 9732
9754 9754
9776 9778
9800 9800
9822 9824
90846 9046
985606 9670
9892 9892
9914 9916
9938 9936
9960 9962
9904 9984

1.80,2543 2928 5363

4656 4833 5066
8866 9402 9402
9436 9434 9436
9456 9458 94508
9480 9460 9482
9502 9504 9504
9526 9526 9528
9548 9550 9550
9572 9572 9576
9594 9596 9596
9618 9618 9620
9640 9642 9642
9664 9664 9666
9606 9688 9680
9710 9710 9712
9732 9734 9734
9756 9756 9758
9778 9780 9780
9802 9802 9804
9824 9826 9826
9848 9848 9850
9870 9872 9872
9894 9894 989%6
9916 9918 9918
9940 9940 9942
9962 9964 9964
9986 9986 9988

10006 10006 10008
10024 10026 10026
10044 10044 10046
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