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"TFONZCLKH* AND “CS INSTHOLD H-, PROVIDES THE SAFETY AS SHORT AS “TFONZCLK LOW® TIME. FOR TRANSFERS TO AND :
ARDUND HOLDING THE “NOP™. (X=125NS) FRON THE BRASE MACHINE
2981 CLOCK SECTORS |SECT 3 SECT 2 SECT 1 SECT 8 SECT
xtatworose 2002020202020 - AOOMOONONO0ONONNONNOAN M [‘”‘H‘H””‘H”” [---- 86 |85 | &8+ |83 | 82| 81 | se 87
. . - . T-BUS BIT POSITIONS |7 @] 15 i 15 e
(jg‘”“ NC=HOT VIR "NC=CPU™  _141s FORMS THE WORST su ° 3 ° 5 ®
€/S NC=HOT H S CASE SHORTEST ACCESS CORRESPONDING SLICE POSITION (Y&) |63 36| 55 “e 39 24 |23 8 -]
- ————————  TINE FOR nIB RoOM
“FIRSTANY"
STNCHRONIZER  { _ - REGISTER DEFINITIONS F REG [ e res
HOT ENA H | l;* X RES
COUNTER vaLue ena=g [STel[ sl -al=sTrel ¥ F+ F+d Teal=alel-zle-T T=sl-sTre] __cwreze _ .
I
T T L T L xn=rn—T Lune LEEH
N
re2
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OF “RATE FIELD". C(IE HOT xX=IRRELEVANT) NOTE: MPC MUST SETTLE, ACCESS DO NOT REQUIRE ‘THE TBUS &S
{"FIRST ANT-,aND SETUP nIB BY THEIR INTRACONNECT PATH. Tiy T2 11 19
NEXT RAISING EDGE! SEE NOTE 2: CTHEY MAY REQUIRE THE ALu START ——E ] o]
(_—)Z u AF TINING IS TOO TIGHT, CHANGE TO BE ACTIVE). FLaes
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. | mooe | I 9 [ ur9
FEC CODES: azaarss o e
2=Foc Fi 17 acC |FSRC/FDST
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6=INTEGER CONVERT ¢ [RB1 SRC FIELD POINTERCIRS:6)>
18, 8=OVERFLOM F2 foc=17]Foc [ rost ] o oo TIelb PoINT )
12. 18=UNDERFLOW D | RD1 OST FIELD POINTERCIR2:@)>
14, 12=nINUS ZERO € | wRE
16, 14=NAINTAINANCE TRAP F3 Joc=17[roc_Jac | 5“2% P
. RD OR RS
Fu loc=17[rac | sre.ost
L rp=rs
Fs foc-12]roc
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AC-FOST
F11
u ILLEGAL _—
! SETUP FDST MODES
1 IF_ \(Rouno TRUNK)
NULL > FDST NODES
LooP ILLEGAL NEG RS R
6 TEST TRAP TEST
- L ZERD OPERAND
! 1 OPFEDRSQTND SPECIAL STORE
TuP
IR DECODE CLEAR SETU FETCH 2 OPERATE DEST aDoUST Tkap sve c
TST F-0 OE JUST INDEX
e Lea ] ROUTINE LA POINTERS
ROUTINE FDST ABS F-D ABS NEG.TST
SETUP F2 NEG F/D 5 2ERD
SPECTAL
SETUP FDST MODES DEST
CLR F
cFec
16,17
SETF — LDFPS
SETI SRC~ SOURCE
SETD AC-SRC LD-SRC —(src nopes }—| OPERAND
SETL ook FETCH STORE
LOCIF ROUTINES OVERFLOW
] LDCID e =]
ILLEGAL LOCLF " T
LocLD LDEXP STORE
LDEXP UNDERFLOMW i
FP
LDFPS " STORE XI0 E
FSRC MODES STCFI-
STCFL Loc STORE ZERO
- -
AC-FSRC AC-DST OUND TRUNK 7
- 30
F3 2 12,13 13 = ENY
CONVT TEST DEST . &
- OPERAND
NEGORPos ccercc —(0EsT nodes)  (pEST nooes oeman —(trarssv ) §u
. ROUTINES e
SETUP FSRC MODES sTcot u
STCOL 2 ]
STEXP £,
e STEXP P
B
—(oEST noes) |
pST
Fu 1y
——(oesT rooes )
A
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ILLEGAL e 8
17
16, BREAKOUT
FSRC 2ERD TESTS ON OPCODE 0
(Fsrc mopes)—— OPERAND OoN s -
FETCH AC.FSRC ON ZERO TEST
ROUTINES RESULT
27 22
(ac<xe ) 36 DIV.AC=8 )} (store @ )
STORE X190 % I 22 I
FSRC-AC=@ _@
STORE @ SINGLE o1v
39 3e DIV FSRC=8
22
STORE @ DOUBLE ——A SET FcC _—A P DIV
Div SETUP Loop ROUND TRUNK
T
STORE © STORE X10 2 .
UNDERFLOM
ROUND UNDER 2%
TRUNC UNDER/OVER che 23
28 CLEANUP OVER STORE SET FCC 23
@ouuo TRUNK }—————| ROUND 29 29 OVERFLOM (s10Re 0)36
TRUNK — ' 23 | SIGN TEST EXP TEST
OPCODE= STORE X18,TRAP )36 <D cnp : : )
cﬁlgs SETUP OPERAND SUB FRACTIONS,
SuaP SET CODES
16,17 = =
TLLEGAL
FOTS MODE 29 FSRC=AC=0 a4 23
m— FDST MODES OPERATIONS stc | FDST MODES CODES
TO MAIN HEM) RAP TEST TRAP . FSRC=AC=8 :
0 mat TRAP/SVC )37 CLAasS U £s ]
— - ADD FSRC=0 24
38 / e SET FCC ]
TRAP app | —(sus _Fsrc=e i
SETUP sug 200 ACo0 24 ll
Sus ac-e { NDRPALIZE )\ L
-
-
ALIGN z
TRIVIAL Sue [aop-sus ADD/SUB L
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a
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—ac= 21 ———éouuo TRUNK) |7
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20 LD.AC »FSRC=8 Su
nut 20 TEST EXP. 27 AC+X18 —
nUL FSRC=9 noo 36 LD FSRC=0 SET FCC Ha
- 19 19 19 hop TRAP TEST ) STORE ZERS LOAD b— . STORE X180 e
"_UL nuL nuL PREAKOUT STORE @ SINGLE B
—— < HMUL~s ]
SETUP LOOPS
— ENTER MUL —> Moo > 20 .
30 oL ( TO ROUND )
o 112 nouNToEsrrauux TRUNK STORE 2ERD)36
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noe 1AL pousLE LoAD LDC FSRC=® TRIvIaL
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nuo by ?
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(EREIN, ARE  THE  PROPERTY OF REVISIONS - . K g KM_J.’LM TOP DOWN
ATt rres omroeal 12 e Touanee o . JREV dli|gliltiall s Locar i : FLow 2
WHOL | T A
e 84615 Fom T fa."&l:'fﬁnéa PSTCCARTER ARGPR.DRH i1~ TINEXT HIGHER ASSEMBLYY ST12€ |CODE WUMBER REV.
ﬁﬁnsﬁonl"“cw"!ﬁﬁ?ﬁ'ﬁ%-." FIRST USED OM OPTION-MODELY FPF 11 8-DD-FPF11-0 D |FD |FPF11-8-Y4 A
8 l 7 6




8 [ 7 r 6 5 4 3 ]2 l v "-0-t1dd3 asl a ” 1
© AR I 30021 3218
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EXANPLE:
2
R D
HO ARG
PSt<CRRTER>FPF2.DRM
- NULL
SAVE PC OF
UT CLRFPS LDPC{ NEXT INST. . |<NONE)
-8
CIFETCH) I CCLRFPS)
C
2 18 1 1€
NOCSEL NOCSEL, ZERO THE HARDHARE FPS AND
(FPIRXKL[DAL], TORE THE INST. |[(FPSIKCONL2ERD]1{ TEST TO SEE IF I-!E GOT HERE
J21D IN FPIR. BUT CLRFPS, VIR *0DT*, AS OPPOSED TO
JsPRRUP "PHRUP
(PURUP) CCLRFPS)
12. 10
NOCSEL . 634 PURUP 635 opT
SET UP HORKING AC | X[C11)>IKAC, NOCSEL . PuRUP REQUIRES |MOCSEL.
{CNTRCCONL 18.9.2H) 1], FEC<ALU®, CLEANOUT OF J7NULL “00T" LEAVES FEC ALONE.
| SETJENTRYTST, J/NULL rec |
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J/26 .
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1
20
x
F5 F1 F1 F2 F3/FY4 F4 F3 b
CILLEGAL> C(NO ARG) CACAFSRC) CACEFDST) (FDST> (SCR/ACESRC ) DST) CACHDST)> [re
§o
UIL
OPCODE H
ILLEGAL Lo
2 2 3 3 3 0 [] 3 Y "™ B
— — __‘
NO aR6 CFCC Lo LDC LDuSNGL LDwDBL ST FDSTwCLR FDSTmCLR STFPS STST
SETF cFce LOF LDCDF ADDF ADDD STF CLRF TSTF STFPS STST
SETI LoD LOCFD SUBF SuBD STD CLRD ABSF
SETD MULF nuLD STCFD NEGF
SETL DIVF DIVD STCDF 157D 12 2 12
NODF noob ABSD
CHPF cHPD NEGD LDESRC STEXP> 6:(;'[&9 6(01,09
A
LOCIF 11 STCFI STCDI
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707, 2a 703. 2HH
NOCSEL
FPSTENPCFPS, NOCSEL TO ALLOW FOR CSEL
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1,28 FUR16<FCCNSK
_— SET UP NZVC MASK
k1] 21
INP @ URF
477, 28 577. 2c 677. 20 CLR T BIT FLAGCIR)
777, 2 jegj KLFPsa, NASK OUT UPPER FPS
SET F. SET I. SET D. SET L
J’2F Js2F Js2F Js2F
55. 24
C
XOR PS WRF, C
Jrex FLIP nasK
33, 2F
CLP R9 R9, I ’
FPS.FDFL<FPSTEMP. 3. 2
Js236H CLR T BIT FLAGCIR)
o 17 uRF. nov Psu T FPF11
MASK OUT PSU CC'S
. ?s. | 2L
> 3 - -
¥NR URF PsS OR THEM TOGE1nea ‘
AND SEND TO CPU. .
2«
H
134, l 2n
B opcooe \ 7 CLR R9 R9, s,
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L}
w
a
-
!o
700 26 701 2H o
sosSve ) 31 =
NOCSEL + HERE 1F FD NOT SET NOCSEL , HERE IF FD NOT SET R
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Loc 1 LD 1 LOwDBL 1 )
724, IF
717, %A 718, 3C 7es. 36 FROM ~BREAKOUT"
NOCSEL ,
NOCSEL 4 ADDED FOR INTFC PROTOCOL NOCSEL . NOCSEL XOC11),¢1.8)XKALLG,
— J73A BU;EHODES‘ TEST FOR ILLEGAL MODES (M@.(RG+7)>. jt’(g:‘l DICCROTLIXLC11 )3, SET UP WORK ACC. J73Fa I
Js
L AN 127 F
23 EL] SETUP FD/FL FOR USE IN ' ELLIG A
GENERATING INDEX CONST AND XCCT1)ICEROTLIXEC 1151 s
[FDFL J<CONL FDFLBAR 1, N ET UP WORK ACC
BUT RODES TEST FOR ILLEGAL MODES. 3o3m
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C l c
| T
1 1 -\
£ I 3 SET UP *INDEX CONST"
INP 8 WRF, FOR ADRY rODE caLcs.
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ECC13)KELC11)])
ILLEGALS
7. 3E ]
17.
M~ INP @ uRF, SET UP ~INDEX CONST™ 247, | 31 <]
L— FEC<@2, ILLEGALS [H@.CR6+7)>] (DAL JKCONC(1@.4.2>1,| FOR ADRS MODE CALC'S. INSERT “HIDEN BIT=AND
CLR RS R9, OR ILLEGAL OPCODES J/3ER CLR R9 R9, 2ERO X11°5 EXP FIELD.TO
Js238A FROM 261/2H. FOCTIDKISRIIFICT1) T, CREATE FULL 64 BIT AccC. .
ECcTi><ALUe NOTE: SIGN BIT GETS BLOWN g«
UAYIN X11,BUT ORIGINAL -
221 3€x ac 40LDS COPY.
(23RR) CLR R9 R9,
B FECo2 [FPS2.FLAGS IKCONLFNFZ.C4) 1, i,
ILLEGAL 31 BUT MODES, SET UP FLAGS AND GO TO “CORMON MODES" 270 I 2 s
Jr26AB INSERT TOP AC “6UARD BIT- hlkd
XLCIT1)KISROIKCC 11D, AND SETUP FLAGS FOR ENTRY C
[FLAGS JCCONL (41, INTO “COMMON MODES™ ROUTINE. a
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FROM BREAKOUT WITH FD SET. FRONM BREAKOUT HITH FD CLEAR
NOCSEL , NOCSEL
XLC18),ALL JKALUB, RXCC11).C1.8) 1CALUS,
D Jouex
BUT MODES, CHECK FOR ILLEGAL MODES -
JusD
213 ] “cx
| ¥4
XLC18),ALL ICALLB,
BUT MODES,
Js40 CHECK FOR ILLEGAL MODES.
ILLEGAL
MODES
37, 4E 27. up
CLR R9 R9, [FDFL .FLAGS 1<CONL FDFLBAR.C818)1,
FECCO2, FLAG ILLEGAL MODE AND 60 TO XLC12) KEROTLIXCC11)> ],
J-230A TRAP/SVC ROUTINE. BUT EN,
- CLR R9 R9, [
- I4G
FECB2 . ]
LegaL ) 3 [
>
Je
o . 4F
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l .
za
3
19. 46 g,
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BUT E2, 1 |
o1
ic
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56. YH F 3N
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<11 - - - )
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274 +J BUT MODES . N MODE*" CAl Bu? ODES.
Js2608 ) 60 TO "COMMON MODE* CALCS J/26R8 60 TO ,COMMOM MODES™ CALCS
X[C12) KESROIXL (12534
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a HOTG 4 144NS a
J/14A 80 TO ROUND~TRUNC
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NOCSEL .
XCC11))KALUB,
CFLAGS JKCONLC(R10)1],
BUT MODES,

Js6B

FROM BREAKOUT

CHECK FOR ILLEGAL MODES

- ILLEGAL]
<1)

4z. 68

INP @ URF,
CDAL IKCONLC18.4.2)1,
Js68BX

332. T 68x

CLR R9 R9,
{FPS2 )CCONLF2],
BUT NODES.
J726AB

le

SET UP INDEX CONST FOR
ADRS MODES CALCS.
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743, 60 From “BREAKOUT®
NOCSEL ,
J-60X
306 60X
—- E\E
MOV RD WRA, COPY RD TO WRA SO THAT
BUT MODES, CAN BE ALTERED (M3,4,%,6,7)>
J/6F
ILLEGAL
CNB.RE+7)
Ly L]
pne e21 ID 66 s22 |°™ e s24 o 3 o3 ons 627 [""7 L 626 |°"5 en
630 6E 623 6J 62% 6KB -
INP @ URF, LOAD INDEX
ADR CM PC, ADR €M PC,
FEC<@2, FLAG ILLEGAL NODES ADR CH WRA, ADR CPURA, [DAL IXCON[ 18.%.2>) | CONST. ADR CH RD.| R NTAINS A - CALCURTE C
CLR RS R9, [FLAGSJCCONL(818>3s| | CFLABS I<CONLC@18) 14 Soex | t| RO CONTAINS ADRS OF ADRS APDL -2 uRA | ORES OF P LassIcCONLCRa1 )1, LFLAGS JCCONL 2ERO 1
Js23A4 60 TO TRAP/SVC Jsecn Jsecn ADRES Js6LR
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FEL@2 cecnd> FETCH OPERAND SUB WRF WRA, | CALC ADRES
1 INP PS5 WRA, INPUT THE DH3 @R DS INP PS WRAG-3}80
ILLEGAL Js6CL OF OPERAND JreCL BUS ADRS.ax BUT 6R7,
JseLc
1 620 6F b
X[C18) IKFDST =
. SR
1 J/6DA <]
376 6LB  NG+7.GR? —
é«
370 sCL nG+7 .BR7BAR apbL 2 WRA,
FETCH OPERAND ‘L Js6LC
ADR CM WRA,
TesT zEr0) 7 {FLAGS ICCONC(<B818] .
E 5
<6DA) ie
N pt
366 1 ecn 37 6LC Y
| u
INP PS WRE, ADD RD HRA. 3o
XLC10>4¢3)ICIDAL I, BUT FLAEB, oW
J-6DC 60 TO "FLAG MINUS ZERO" J/6CL s |
;6
<1 9> B
o
371 6KA
FLAG
7
THUS 2ER ADR2 CH WRA, | FETCH ADDS
376K OF OPERAND
A
4 . REVISIONS ! TITLE:
B ia1TAL £OUIPRENT CORPORAT 10N A . . TEST, ABS,
it e B it Sntastcu Jouanc w0, Jeew o i gl i : TUPS
;:tl":vu 7g=n;‘unm7“:rr?n 4 L 3 ax S12E |CODE NEC?‘UHISEIE U REV
T THOC PSICCART 1711144 NEXT HIGHER ASSEMBLTH .
PERNISSION. COPYRIGNT 1981 . —-—s—c—-i'
Ris(TaL £9 . FIRST USED ON OPTION-MODELS FPF11 B8-DD-FPF11-9 D lFD FPF11-8-4 A
8 l 7 I 6 ] 5

I =



IERE I W

oF

PROPERTT  OF

[FYRTS DRANTRE A0 SPECTFICATTONS.
™t
A P oSuces oa " Coe TeolCHK |c-mnse NO.|REV
oR 1M P"ﬂt' s
F

TANUF ACT on}
WITHOUT _uRt] TTEN

SAaLt s
PERNISSION. OPTRISHT s} 1901,

v h-0-113d4| Q4 q
[ 7 6 [ 5 W 4 3 I 2 (-aul weum :oo:lnts” !
TEST ZERO) 6
i = @ °
D
INP © WRF,
[DAL J<CONTC18.4.2) ], “ez 60C R
€12)>1KIROTL IXCC18) ]
’j‘,sog ' INP @ WRF,
K 0AL J<CONCC 1@.4.2) ],
XC<12) ICROTL IXLC18) 7,
J-60D
379 I 60B w3 l 600
CLR R9 R9,
CLR RY R9, XIC12)KXOC12) ], .
XLC12)1KXEC12) ], (TBUS KI(@)]
[FLAGS J<CONL (81851, SET FLAGS FOR "FDST" ROUTE BUT E2 Y8,
BUT EZ, OUT OF “COMMON MODE™ CODE J/6DF
J/6DF
[NEG.] LPoOS. ) CEXACT 2ERO1 LHINUS 2ERO)
Ez°Y8 E2°78 £z-78 £2-ve
EZ EZ2
32 6DE 340 6OF 3%0 6DH 352 60J c
BUT BREAKOUT, | BREAK TO "OPERATE". BUT BREAKOUT, BREAK TO "OPERATE", BUT BREAKOUT | SEPARATE “NEG" ~ "ABS" FRON BUT FIUV, 7 WANT TO TRAP ON
3,77 TARGETS ARE 1773 ,2773,2771.| J/27 TARGETS ARE 1771 ,2771,3773. J/6D0 “TSTe. J-6DH UNDEF VAR. (-8>?
(81—
A\ 3 351 60K
ARG-EXACT ZEROD FERCFEATENMP, YES-TRAP
[FLAGS J<CONCC@11)1,
Js6DL
OPERATE ) 8
[ DL <7
FECC1Y, Za
J76DH H
-
!t
'
9
"NEG" ,"ABS" ~TST" -
'S
[S
173, §D0 -
373. 60N o
XLC11)ICALUB -
(FPS2 JCCONLF2) XCC18>1<KXIC18) ], CHECK SIGN BIT TO SEE HOW -
’ BUT EN, FPS2 SHOULD GET SET *a
BUT MODES. /600 =
Js26RB —
B
g l 1
FOST ) e [ 60P 52 ] 60Q
MODES
CONMON (FPS2 ICCONLFNFZ1, SET FPS2 AND GO [FPS2)CCONLFZ 1, SET FPS2 AND 60
FDST MODES BUT MODES, TG *SPEC DST MODE™ FLOMS. BUT NODES, TO “SPEC DST MODE™ FLOWS.
J/6EF J7BEF
»
A
R sPECIAL \
DEST

REVISIONS d " " J"gug.l : DATE [TITLE: ST \ ABS \ NEG:
YL RN D Cr— ZERO TESTS
| _PSSCCARTERO>FPFZ INEXT HIGHER ASSEMBLTY! S1ZE |CODE NURBER REV.
FIRST USED ON OPT1ON/MODE B-DD-FPF11-8 D |FD |[FPF11-B8-4% [a]

3

2

1
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h-8-113dd
L it

3 l2 [ al

L2l

OPERATE ?

277 6EA "ABS" EXCUTE 372 6EB "NEG" EXECUTE D
177 6EC “TST* EXECUTE -
FLC18) KFLC18)1,
FLC10)ICFIC18)], x
E19<CONL ¢ 177H) 1.AND .E10 ggﬁzv:uaaeun.xoa.sw. TOGGLE THE SIGN 33‘1'2;3“““’”'
J/6ED J/6ED J/6ED
| T [ | |
[POSITIVE) @) €— [ — INESITIVE)
28 6ED 21 ] 6EE
[FPS2)<CONL 2ERQ ], [FPS2 IKCONCFN I,
BUT MODES. 60 TO *SPEC DEST MODE" FLOMS BUT MODES, GO TO “SPEC DEST NODE" FLOWS
J/6EF J/GEF
[ | c
SPECIAL
DEST HODE) 7
sua O™ cer om DAY on3 ons one ony
- 751 SEG 754 SEH 752 1331 753 6EJ 755 6EK 756 6EL 757 6EM
CLR R9 RS9, CLR T BIT FLAGCIRS SUB WRF RD, ADD WRF RD, ADDL 2 RD, ADDL -2 RD, ADDL 2 R7, ADDL 2 R7,
> [FDSTLC 32 ICXEC 1874 33;5,'3"“"0“7' BUT BREAKOUT, BUT BREAKOUT, BUT BREAKOUT, BUT BREAKOLT , BUT BREAKOUT, BUT BREAKOUT, <]
Jr23An AND GO TO "SvC*. J/76EP J/6EP JrBEP J/6EP J/6EP J76EP L
Za
3
kL NEG .ABS ST s,
[ i
387 GEN
23aH 167 6EP z
w
INP @ WRE MOVE "NEG" OR “ABS™ RESULTS a
(DAL IKXEC1854¢323 INTG CPU FOR STORE IN GER: BUT FLAGB. DID =-8~ GET DETECTED AT —
1,6E0 * * Js23RE 6DD: (6DL:? “TRAP/SVC*® WILL 32
SEPERATE. o ™ |
PN
-
w28 I 6EQ B
ﬁe:sgﬂ HRA GO TO HEMORY, TRAP/SYC ] 31
Jr23AE
w22 6ER
OuT @ URE, AND STORE RESULT.
BUT FLAGA. ? DID “-8~ GET DETECTED AT
Js23AE 6DD: ,60L: 7
(23AE IS CONVENIENT TARGETt
IT*S FOFL RESTORE IS 4 A
NOT REQ@'D BUT HURTS NO ONE.
TRAP/SVC ) 31
J1,230E
7 Tr T
REVISIONS DS. mL DATE f ~ l DATE |TITLES
ERELIN, 113 HE oF} . \
BieiTaL £OUIPHENT CoRPORAT{ O mo -y [CHANGE NO. [REV H H g ra "-Jll-llf €5 11e-um-e | SPEC DST NODES
uALL NOT BE RE oR_COPLE . i g ! CHK'% ¢ ﬁ‘ DATE TEQGRQ LOCAT]ON: .
WE 84535 FOR Tre neuFACTURE oM A~ 10-Am8 ISHEET ___ 11__OF 3u
ALE OF ITENS WITHOUT _WRITTEM PSIC<CARTERO>FPFE,DRU T1@-JuN-81 [J2158 [NEXT HIGHER ARSSENBLY1 S12€E |CODE NUMBER [ REV.
ERNISSION. — COPTRIOHT © 1901 FIRST LISED ON OPTI1ON-nODEL:t FPF11 B-OD-FPF11-8 D |FD |FPF11-B-Y4 [a]
S I ; : 5 K ; ; T ; . |

s



7 \I IS | 5 \‘V T I { u | w-a-114430 a1 @
8 ] i S 4 | 3 [2 -asa | w3ounn | 3003] 2215}
T FROM SnX END
@ 16,17 LDEXP | 1 LDFPS )1
123, 8a
INF s WRE, SAVE NON-BYTE SHAPPED, NON- D
X0 182,03 KXEC125):¢2) ], EXCESS 200 VERSION OF NEM 723 268
DAL TBUS EXP,IN X18, AND ALSO IN . -
WRE IN IN CASE YOU GOT MERE
vIA MODE ZERO LDEXP. NOCSEL , LDFPS END)17,16
X[ C12) KALUG .
{FLABS 1<CONC 2ERG 1, SET FLAGS FOR PROPER
Jr26RX EXIT FROM SRC MODES.
223. 7¢d
426 88
567 26ax W=
CLR R9 R9, CLR T BIT FLAGCIR)
INP @ WRF, S E-CaLpoCX CONST, FOR ADRS [FPS.FDFLICXEC1234. .07, LOAD THE FPS ‘s
XCC12>ICROTLIXCC 111, DAL .FDFL J<CONL (@251, ° Js23AH 60 TO ~,2SVC-.
UFDFL XXLFPS1 1y UT NMODES.
SWAB WRE WRE J-26AB
ROT AC INTO X12 TO SEPARATE
“EXP* AND SWAB FOR LOADING
INTO FPFI11.
SRC
hiid € nopes ) '8 sosve )
C
OUT FSR WRE,
E12¢DAL ,
FIC121CFLC125]
DUMP "EXP" INTO Ei2.
w31 8p
— JINC, 60 TO MOTCLOCK. —
" 2¢CONC(208H)>1.4.E12, ADD EXCESS 2@@BIAS.
—~ FLC12>KFC12)] |
éc
-1 ——
[TBUSICFIC12),¢@)], TEST NEW EXP "E2" BIT FOR -
FCXIC12)]y EXACT 2ERO FLAG, AND TEST §7
BUT EZ Y8, OLD SIGN. e
HOTS , THEN SET FPS AND FCCR. :
/86 193N b
o
'S
-3
l o
P
-
62 [ 8F SET "N~ 68 l 86 SET NONE 72 8H SET ~,2" 78 81 SET -2- _B
[FPS2JKCONCFNI, [FPS2 ICCONC ZERD D, [FPS2 I<CCONLFNFZ ), (FPS2)CCONCF21,
FCCRSFN, FCCR<ALLO , FCCRCFNFZ, FCCR<FZ,
HOTE , 148NS HOTE , 83INS HOT6 , 148NS HOT6 148NS
Js8FA J/86A J/BHA J/81aA
w? I aFa w32 I a6a w7 T 8HA we2 T ela
F<XLC18)], FCXIC18)]), F(X[C10)1, F<EXTC19) ],
BUT EN €2 XN, BUT EN EZ XN, BUT EN EZ XN, BUT EN EZ XN,
HOT4 o 193NS HOTY 193NS HOTY 193NS HOTY TEST RANGE OF NEW EXP AND x
J-8AC J-8aC J4/BAC J-8ac s | 193N8S
60 TO °LDEXP STORE® FLOMS. a
l l 1
LDEXP
store /1@
PYRTS SRAUTIE N5 SPECTFTCATTONS T
REVISIONS DATE [TITLE:
MEREIN, WRE THE  PROPERTY OF) ° . < % jie-am-01 LDEXP LDFDS
L81TaL WeuienENT comPORATION MOTC . TCHANGE MO, |REV d ilgli - . ' '
s BB RS
hnisSon, ©COPTRIGNT “.‘;:I"’" PSTCCARTE HER ASSERBLTT STZE [CODE NURBER REV.
mmgnil.mm_mniﬁn- ! FIRST USED ON OPTION/-MODELS FPF11 |B-DD-FPFi1-8 D [FD |FPF11-8-4 A
8 ] 7 [ 6 | 5 A 4 ] 3 2 :
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7 I 6 5 W l [ ¥ I h-8-113d4] a1] aq )
8 't 3 2 S ASN AIGUN 3000 | 3218 1
D
CEN,E2 XNZ LDEXP
store |} 9
cea1)> 811> (eee> (180> 181> (018>
w4, 8AR  QVERFLOW 4. B8AB QVvERFLON  “@. 8AC OVERFLOM “3. 8AE
F(X10BAR,
X{C18>ICIROTRIXCC12)3 X[{C10)>IKIROTRIXLC12)], BUT Ea2,
BUT F1V. ’ BUT FIV, ;[;lgn(:nowlxruzn‘ HOTY, 193NS
HoTe, 144NS HOT:‘ 144NS ngs e 194NS il
/153 .
Jr159 J 318y
C
¢ ({-})
51. 8AG
ROC12) KXIC12) ],
BUT EZ,
HOTY 193NS
J/8R1
EXP-1 T0-177=vaLlD EXP=0 T0+177avALID I—
1) ({3 .
F-d
UNDERFLOM UNDERFLOHW &
w1, 8RD 13 8aH 3. 8al 39. 8AF
IN RANGE IN RANGE
."
XEC18) KROTRIXCC 12D, X[C1@)IK(ROTRIXLC12)], XLC18) IKROTRIXEC12) 3, X{C18) KIROTRIX[C12) ], £
BUT FIU, BUTFIU, 8UT FD, BUT D, 9
HOT6, 144NS HOT6, T4y HOT6 Ty HOT6 . 14y z
42156 Js156 J7170 32120 w
-
go
o
=
-
2a
L.
B
i
STORE
X198 EL
A
MERE(n, ARE  THe  PROPERTT of] REVISIONS f ¥ g . TITLE LDEXP STORE
PISITAL EQUIPTIEMT CORPORATIOM anol ek [cHANGE NO REV [ . f ] '
HALL HOT BE REPRODUCED O COP 1£0] : " |] I:NK'DC{‘ :
OR  USED IN WHOLE OR IN PART AS) .
WE BASIS FOR THE HANUFACTURE  ORf H 13 Of 34
SALE  OF 1TENS WITHOUT _URITTEM | _PSIC<CARTEROFPF1Q,DRW  JT9-JyN-81 12159 JNEXT MIGHER ASSERBLTT S12€E |CODE NUNBER REV.
pernission.  copvmiout ) e FIRST USED ON OPTION-HODELS FPF11 B-DD-FPF11-0 D _|FD [FPF11-98-% A
; | [ : ; K ~ a | e 1 J




! o T el T a1l
5 \l L H 2 L n-2-tida2l @3] @
] i 6 I e VI N ] > 1 S | am] wdeunm 3003] 2215 | !
17416 1 1
1 t
DESYNC , 60 TO HOT CLOCK
CCNTRICCONLC3HY T,
XLC12>KXEC12) ], 721, 268
BUT X2,
Js9¢ NOCSEL ,
XLC12))<ALue,
[FLAGS J<CONC ZERO T4
J-288%
30. sc
3. 98 e I prees o
X12¢SLOB(X12), SPECIAL DOUBLE L-SHIFT LOOP : "
[FPS2 IKCONLCF2) ], CNTRC<DECR,
BUT FD, BUT CNTRO, INP 8 URF,
HOT? . 102 HOTS, 1y [DAL ICCONLC%.2) 1,
3178 Jsac BUT NODES,
Jr26A8
[ T % '
XEC12)XKX{C12)3,
5 d 30 [CNTRICCONTC237.217H) 1,
BUT XN 16
HOTS, 163
J-98B
NEGATIVE POSITIVE
INTEGER INTEGER
2. 3aA 22. 9A8
CLEAR X1@,T8 (AND THE REST
— SET X18,78 AND ZERQ THE REST X10<CLRSIGH, AS WELL)>+ IN PREP FOR "ROLND.TRUNC -
X18<SETSIGN, OF X1@, IN PREP FOR "ROLND-TRUNC HOTG . CLEANUP™ . 834S
HOTE CLEANUP™ . 158NS J-98a
= -
463 9aC i
X12¢-%X12, -
BUT XN,
HOTY, 184NS
Js98R
H
i
i
32. 98A
{TBUSICXIC12),C13), }
BUT 162,
nosT HOTY, 183NS -
NEGATIVE J/98¢C :
NTEGE :
36. 94D o) |
5. 38C -
XCC12>KSLBIXKIC 12> 1,
IXEC12>KISRB IX[C12)), CNTRCDECR .
HoTe 144NS CTBUS ICXLC 125431,
BUT Y61,
HOT4, 193NS
[ J98C
wey 9AE T
E13CCNTR+1, @) 1) 5. “I 98D
HOT? 188NS
J7138F E13CCNTR,
HOT?, * | 108ns
J7138F
- T 3
n TN PROPERTY  OP_ REVISIONS - . TITLE: LDC
181TaL EQUIPNENT CORPORATION & ]
L woT BE REPROGUCED OR COP (G ] g ]
USED IM  WMOLE OR 1IN PART v 0 .
g oe 1TERS Ly TaUT e TTE | PSICCARTERIFPFII EXT HIGHER RSSERBLYI STZE |CODE NUNBER REV.
SHth LAl FIRST USED ON OPTION/NGDE B-DD-FPF11-8 O |FD [FPF11-0-4% A
8 T 6 5 A 4 3 2 1




8 l 7 [ 6 \y 9 h-0-113dd4| Q3| a
5 ‘f 3 2 * AN L i 3003 | 321 ‘
1 1 [ steou 1
732 [ 2%a
733. 258 NOCSEL
XCCT1)>4€1.85ICALLR,
3,258 D
NOCSEL ,
XEC11)KROTLIXCC 1157,
FPS2.FLA
BUT BREAKOUT. [FPS2.FLAGS JCCONLC10) 1, 557, 258X  ®,a
Js25AR
XCC11) KEROTL IXCC 115,
(FPS2.FLAGS ICCONL (10D,
BUT BREAKOUT
Jo2%hR
L] -
272. 2%aa
DESTNC,
e FLCTT) ISR IFCC1IDT, INSERT HIDDEN BIT AND TEST BIASED c
ECC11IXECCTIIDT, BIASED EXP FOR .GE. 208.
LFLASB.FPS2 1<CCONI(B.18>1, ¢1.E..TRUE EXP.GE.2ERD)
BUT EN
273. 25¢c 13,2506
DESTNC . €8),EXP<O ‘Lc 1>,EXP>0
FLC13))KALUG
ECC13)IKELCT I' 31, 331, 25AB TRUE EXP .GE.ZERO.
LFDFL.FLAGO.FPS2 JCCONC(8.0.18) ],
3,250 CLEAN UP FPS HANDLING PRIOR TO JENTRY.
— (FDFL GLEARED TO FORCE A SINGLE STORE>. FLC13)1¢ALUB, ——
ECC13))CELC11).XOR.CONL2@BH ) ),
> Byt £2 TEST FOR Expag.
HOTY T =Q. <
600 2%D 602 2%H Jo23ac —_—
F<KXC<C13)], ,‘¢
HOTE BUT EN, IS UNBIASED EXP<@? IF YES, 2%BFX:, P g
X13¢X13-200 STRIP OFF BIAS OF 200. HOTY , IF NOs2511., L | —
J2~2s1 CEXP=0) 328. 238C  gxp .G6T. ZERO
I 338 2546 :;;Iz:)](tom(37.!7)]-!((1‘3)]‘ 1S UNBIASED EXP WITHIN )
601 2sE 1y ves o> o UNBIASED EXP.LE.® ' CONVERSION LINITS ?YES IF s,
FUR17<ALUS S0 NO INTEGER HoTY .LE. 37.17, navBE IF .6T. g;
X7¢X13, SET UP X7 AND CNTR FOR BYTE ALIGNMENT (FPS2 JCCONCF21, CONMPONENTS EXIST. Neasan 37.17 (1.E. NUST CHECK Hh
CCNTRICCONLC3HYI, | (3H CAUSES 4 SHIFTS BECAUSE OF wry 251 HOTE s 80 ZERO FHR16, THEN RESTNC FOR “nOST NMEE Hun®. =
HOT?, ~CNTR@" BUT POSITION). : J725CHU ' : S
Jr25F FCXLC13D01, 1S UNBIARSED EXP. w
sgl EZ, WITHIN LINITS, <<32)> §o
HOTY, NBIA o
T___)l anr HOTas IS UNBIASED EXP. <1> naTse o
EQuaL TG ZERO <o) vee 5.
X7<ROTL(X?+X?) 4 ROTL, 8 TIMES VIA % SHIFTS UNBIASED EXP NQT = 8. UNBIASED EXP WAS = @. 84 25AD =
C""w?:"' ¢8> NO 1> YES B
- 9”: CNTRO, ELC13>KIC1331+CONIC10) ], | |
HOTG 107 . Lo END HOTE <25ch)>
Jo25F fild 23k restore )'3 13
Py 256 [FPS2 1CCONC ZERD ), [FPS2 IKCONLF21,
Soaste 60 RESTNC PRIOR N eaex 60 RESTNC PRIOR
TO “DEST FLOWS® -T0 DEST FLOWS®
FHRIZC(X7)>.¢8), SETUP FWR17 FOR "DEST MODE" STORE. ce3 | esee
HOTS I I
[CNTRICECC13>1d LOAD CNTR WITH DIFFEKEncE
HOT?, BETUEEN LIMIT AND ACTUAL EXP,
J729AF +8 MORE FOR CPU BYTE ALIGN. A
RESTNCB ) 13 321. | 2%aF
- XEC11)ICESROXTC11)]
CNTRCDECR, RIGHT JUSTIFY THE INTEGER.
NEG/POS )13 BUT CENTRE. EXP. BYTE IS LOST |
HOTS, X11°S HMSB ALMAYS ENDS UP 2EROD.
280 | '
T
AL ; REVISIONS DATE [TITLE:
ﬁﬁiiggﬂdﬁgz&zr:?ié " REV d H . I 4 %Mlu-m-u STORE /CONVERT
L, BB, B, MR Heln | ey Ly, e ] STEXPLSETUPS
nsu“:“ o:wnzns .:‘%.‘.m# 1;““ PSICCARTERIFPFI12,DRN [19- jun-g V1 HER ASSENMBLYS S12€ [CODE NUNMBER REV.
ssion. ¢ ﬁ .. FIRST USED ON OPTION-MODELY FPF11 B-DD-FPF11-8 D _|FD [FPF11-@-4 A
8 I 7 6 L 5 A\ Y4 3 2 1
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e I 7 ! & | 5 W u ] 2 1ol w] w-8-114ad] 03] a ]| 1
l l I 1 - | S [ case] w3sum 2003] 3aus | '
pos )12 e STCXX FINAL EXECUTION “‘Fumulm.u:xx » wanr T
NEG~ 1 OVERRANGE T . WUANT TO INTERUPT
PRIOR TO DESTINATION STORES BT F1coas. o COnveRT P
HOT6 |
385 25ch N acL
32%. 28BA CHECK SIGN OF ORIGINAL NUMBER LCNTRICCONLC6H ),
FCECAC), |
F<ECAC), BUT EN,
BUT EN, HOTS , SET FLAG TO INT'RPT ON CONVT ERROR. D
HOTS, Js2%Cy
1,288 3 25cL
¢8> POSITIVE
POSITIVE NEGATIVE FEACFEATEMP,
@ €1 327. e CFLAGS JCCONLCBO1 ),
X13<X13+ALUT HOT6 .
322 [ 2588 323 1 258C SIGN WAS NEG. MUST 2'S COMP ANSHER. BUT 2. B Iy S S LS LR J-25Cn
HOT4 ., THE "MOST NEG NUM”. IF NO, NuUn
X[C115,03.8)1<ALLB, Js25¢J NUM 1S OVER RANGE. (NO CONVT)
{FPS2 1CCONL ZERO 1, BUT FL. €07 asch
HOT? « HOTG | (8) EXP>48°20
. _——
J-258F J-2%8D ExP EXACTLY "Ol 336. | 25CC FECCO6, SET ERROR CODE IN FEC
HOTE .
XEC11DICISLOINCC11)] DUNMP NHSB (=1) J25CHX GO TO RESYNCA
[CNTRICCONEC1@H) 1,
HOTS, L
<1> DOUBLE <@> SINGLE Jr2sco SET UP CNTR W LOOP
31y, 258D SINGLE HORD:NEEDS LOM ONES COUNT OF 8. (9 GETS DONED.
XLC11),01)1CALLG, ;lll :ROP *CIN@* CARRY.
HOT6 . Ne=1.
1,258 333. 25CD LOGPAND DO 9 PLACE RESYNCR ] 13
CC11)XKIESRBIXECT11 )]s BYTE ALIGN. NSB,(NOW=®),
NTRCDECR, ENDS UP IN Y55 ¢
UT CNTR®, 313 25CHX
075,
,25¢D RESYNCA, BEGIN RESTYNC SEQUENCE
JFNIE 60 TG =DEST MODE" FLOWS.
315 25BE TAKE 2°'S COMP OF X11,WITH 32, 25CE 2ERO THE KNOWN FRACTIONAL PARTS
X11CX11, CARRIES SET UP CORRECTLY
HOT® , FOR "1° OR “L" FORMAT. XLC17),C3.8) KALLB,
J,25BF BUT FL,
HOT6
J/25CF
w23 1E —
N RSTYNCB
sau l 258F l‘ » 362. I 2%CcF Jr2%DAn <
PREPARE NSB END OF INTEGER >
FURIZ(XICT13,¢2)] FOR USE BY "DEST MODE" FLOWS ST NEG) XEC11+¢ 15 ICALUB 2ERO THE KNOWN 672 | 2spas £«
BUT FLBAR, AND CHECK TO SEE IF AN LSB ENL HoTE BT e i
HOT6 , EXISITS. CIF NO,2%BFX) INTEGER '
J3-2%86 Js2sce INP 8 WRF
s £DAL XLFPS)
335. 25¢H i’-'
NO YES - 673 [ esoes e
Gy @ 2586 ::';;7“‘“"' RESTORE HIGH END OF RESULT. 363 25C6 AND MOW TEST ALL OF X11 FOR 2ERQ. bt
FCXLCT1)], XOR PS WRF e
BUT x2Z, IN CASE THE TEST PASSES.INDICATING ]
FURTECXEC11)4¢1131,|  PREPARE LSB END. HOT4 . NUP UAS “NOST NEG NUM™ -
HOTE , J723CN 674 | 2spa St
N 2e6Fx RESYNC PRIOR TO c —
“DEST MODE™ FLOMS PN
"
;g:Tf):g ANDL 17 LRF o
«— T 8
l <) l S
62% | 2spap
605. 25CHH 334. 25CN 326. 25¢cJ
- FUR16<ALU® RESTORE LOW
XOR LRF PS
RSTNCB HOTw END OF RESULT. [FPS2JCCONLFZFCI,
\ J725CHX (FPS2)CCONLFEFC)y | SET FCC TO SHOW CONVT FAILURE|] FURIZ<ALU®, SET FCC TO SHOMW
FUR17<ALUA, HOTG . CONVT FRILURE
HOTB . Js25¢CL 676 J 25DRE
Js25CK
475 258FX 1 CLR R9 R9,
BUT MODES.,
RESYNCA, BEGIN RESYNC SEQUENCE | IO Ja
JAVIE GO TO "DEST MODE" FLOWS RESYNCA A
cCCFee
TS THRTTHS RO SPECTF TCATTONT T 3 DATE |TITLES
REVISIONS N
BETY 1oL e Smtmentconromnt o o8l Cr Terones o TRES . . e 18-y STORECINTEGER)
EMaLL WOT BE REPRODUCED OR COPIED) 0. I 0 @ AT LON: . CLEANUP
pR  USED :N I'liﬂ.( o zrm' g 16 ﬂf 1% L U
Bt (TEns uTTouT Bl TTEN PSi<CARTERSFPFII.D RER ASSEMBLTS sreelcoosT MUNBER T Rev.
W" FIRST USED ON OPTIQN-MODELT FPF 11 B-DD-FPF11-8 o |FD [FPF11-8-4 [ a
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v w-8-114d3] 43| @
8 6 5 “ 3 l 2 I-aul u3eunn malurs“ 1
D
STFPS ) 1 sTsT 1
737, %A FROM "BREAKOUT" 241, 5C  rpon ~BREAKOUT-
NOSCEL s “FEC <
NOCSEL » T iEc| PREPARE FEC- FOR FIRST STORE.
Jr5ax
.
2us. SaX TO PRESERVE FPS PRIOR
TO REAL JENTRYS. 267 . D m.m
[ FOFL .FLAGS J<CONL ZERO 1, CLR R9 R9,
CLR R9 R9 FUR16<FEA | PREPARE -"FER* FOR SECOND STORE
224 [ SE
[FDFL.FLAGS J<CONLFL )
8UT NODES <]
J711A T - T MODE" FLOW
276 s 60 TO "DES £° FLOWS e
s
FUR17 .FPSTENPCFPS,
BUT MODES, 60 TO "DEST MODE" FLOMS
Jziia -
p 15 17
i?
-
a
-
EST MODES) 15 %o
0“
-
- 2-Y
L.
B
A
" YATS BWAUTRG ARG SPECTFTCRYTURY; ] 0 TITLE:
MEREIN, ARE TME  PROPERTT OF] REVIS1ONS ° . STFPS AND STST
PISITAL Koulpnent commomation aMOlcHK [CHANGE NO. [REV @ﬂ i 0 & &) “ Nz ads :
DR USED 1N LWOLE OR IN PART AS) HEET 12 OF
Rt o> TEns CuiTHouT. URiTTEN PS1CCARTERSFPF 14 .DRM 18- JUN-81 \131 15 [NEXT HIGHER ASSEMBLY? S12E [CODE NUMBER REV.
[rmission, coPrRianT ) 1% FIRST USED ON OPTION-MODEL: FPF11 B-DD-FPF11-8 D _|FD |FPF11-0-Y4 A
5 4 3 2 1 R
8 —



[ 7 [ 6 [ \l/ " | 2 e ] w-8-iidad a3] a || N
8 i 1L L 5 1 Z 2 | -a38 ] Ieurn 3003| 3ats| | '
EST NMODOEY 14
pHe pni DMy pn2 on3 ons onz one
654. e
650. 18 651. 18 652. 11D 653 1180 655 | 1188 657, | 11aC €56. | 11AD
INP @ RD, ADDL -2 RD
DALCFUR17,| TEST ERROR FLAGS AND MOV RD WRA, - . _ ~
oS Frace.| 66 10 TRAP SVC iy BUT FLBAR.OR.GR? MOV RD WRA ADR2 CNM RD ADDL -2 RD| PRE-DEC ADRS OF ADRS. |ADR2 CM PC ADR2 Cn PC
J723A8E JZ1IH
1) 8> 465 11F
w73 | 1189 476 1106 se2 114E
wa. | 1M
3 RDDL 2 RD, ADR CM RO
BUT FLBAR.OR.GR7, ek INP PS URA| FETCH PARTIAL ADRS OF ADRS. |INP PS WRA
ADDL -2 RD e
1) | (@) 500 t1ax 504 118F
M5 11 346 116
DD RD WRA| CREATE FULL ADRS OF ADRS 00 o uRa:
ROY RD WRA ADDL 2 RD.
3119 3211y =
l ] 581 1141
ADR CH WRA. AND USE IT TO
347, 114 Js11aK GET ADRS OF OPERAND
— _—
INP @ WRE,
~ DALCFUR1? <]
466 1K w72 | 118K 3z
-
ADH2 CH WRA, INP @ URA,| INPUT ADRS OF OPR.
BUT FLBAR.OR.GR7, Jrriae ®.% CUAS [NPS PS WRA)
Jziinm
ir
1
[ Ey
«
(1) T <@ &
:w-.] 1 58% 1180 E"o"
olh
P @ WRE %
IN .
ouT © WRE DALCFUR1Z z°
B
755, 1L 467 11N %06 1140
QUT B WRE+! rEST ERROR FLAG AND » INP @ WRA, ot e an e
s
1 230E 60 TO TRAP/SVC ‘ DAL<FURIE o1
w71 110
ADH CN WRA,
I
TRAP/SVC | 31
MEREIN., WRE  THE  PROPERTY  OF REVISIONS 1 ° o K g TITLE: DEST MODES
PISITAL EQUIPMIENT CORPORATION ANDI, .. 'CHGNGE NO. |REV .
[SHALL NOT BE REPROOUCED OR COPIED) = l] g " @ CHK 'D .
OR USED IN  UHOLE OR 2';::7 ;: I3 (
7:!"&‘ w:n;.‘ulmouv URITTEMN | PSt1<CARTERIFPF1%5.DRY 18~ JUN- 1 NEXT HIGHER ASSEMBLY: SIEEJCODE NUMBER REV.
WS" FIRST USED ON OPTION-MODEL: FPF 11 B-DD-FPF11-@ D _|FD {FPF11-B-4 A
8 | » | 6 5 A R 3 2 ! 1
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8 7 3 l 5 V 4 3 2 ] h-8-114dd| a3 | @ 1
“A3 $3GNNN 3003 | 3215
SRC MODES) 11,9 SRC MODE DST MODE
D
> n n . B
(40 ) Cny) ne (n3) 5> (nz> (€, [-D] (MR “CRE+R?) (MB-CRE+R7 > :
i
|
764. 260 MODE % ADRS CALC 762. 26E MODE 2 ADRS CALC ,c . 26F 767, 261 766. | 26H 770. 26aa |
MODE & ADRS CALC.
ADR2 CM RD, [MODE 3 ADRS CALC MODE 7 ADRS CALC BUT STAT <215
SUB WRF RD MOV RD WRA 2eR FETCH ADRS OF GDRS. ADR2 Cn PC| o ¢ R oo ADR2 CN PC| FETCH THE INDEX. 60 ’
765. 266
MODE 1 ADRS CALC MODE 3 ADRS CcaLc 615 26n
761. 264 26K ADDL -2 RD 617 260 !
a6L C18)CFSRC) (B1)XCFDST)> (88)>¢SRC >
MOV RO HRA, ADD WRF RD.
BUT STAT c21), BUT STAT ¢21), INP PS LRA INP PS WRA
J/265 1,268 452. | 26RE FSRC MODES  “451. | 26AC FDST MODES yxg, 26AD SRC MODES
30 26L
FEC<0@2, FEC<02, ouT FSR RD,
ADR CM R 616 26N J723RA Jr23an X[C1254¢2)>IKIDAL 1,
Jezsg D.| FETCH ADRS OF ADRS. BUT BREAKOUT,
Js9a .
ADD RD WRA, GENERATE THE ADRS OF OPR, R C
BUT STAT (21>,
Jsasv
MODES
1
1,2 )17 83 il
; R R -
ADD RD HRA| GENERATE ADRS OF FEC 02 \ sne Enp ) 16
ILLEBAL
i
640 260 ‘
ADR CH WRA, AND FETCH ADRS OF OPR.
8UT STAT <21),
Jr2ev 760 26h8 <]
BUT STAT c21), .
J726AF -a
-
641 26R oo 'y a1
INPUT THE ADRS OF THE OPR. CSRC) CFSRCD CFDST)>
INP @ WRA, ET
BUT STAT c21), s
326V 456 26AG FSRC NODES 455, | 26AH FDST NODES L
XL 18) ICFSRC euT o &
NOTE: ENTER THIS CONMMON CODE BLOCK WITH 8UT FO, Jo2eex | | ? dOusLE -
THE STAT FLAGSC2,1) SET UP S0 YOU Js26a1 . 1o
CAN LEAVE VIA PROPER PATH. DOUBLE S
s
SRC MODES HAVE FLAGS(2,1)>=09 YES NO YES NO Cl
FSRC MODES HAVE FLAGS(2,1)=18 MODES SRC NODES
FOST MODES HAVE FLAGS(2,1)>=01 17 454, 26AF 42. ] 26al 2u. 1 26k | B
345,647 43> 2s. 26aJ M
sne END OUT FSR RD,
XO(12>4¢2>KIDAL 1, X[C18)>,¢1.8)>KALUG, FDSTEXCC11) 3, FOSTLC3.2)2¢x0¢ 112D,
BUT BREAKOUT, 01284 BUT FLAGA, BUT FLAGO,
Js9a J/23RE J723RE
LDEXPEND | 9 (LoFpseno ) o LDCXXEND ] 11 .
sne END ) 16 EST 2ER0) | o TRAP/SVC ) 31
.On=0
1,
; REVISIONS DR . DATE A DATE |TITLE:
1 4 cont ST o, o T ONS ARP e e SRC \FSRC,FDST
WALL WOT BE REPROGUCED OR COPTED) : ] g (] @ CHK 0 rd DATE R aTION S
B SLEh, Jt, peE el o A (o r— MODE
E OF ITERS u‘lr;nw; ll:urln PSICCARTERIFPFIG.0RM _ [1@0-JUN-81 13116 JNEXT HIGHER ASSERNBLYI S12E [CODE NUNBER l REV.
Thnission. COPYRIGAT Q) 121 FIRST USED ON OPTION/MODEL: FPF11 B-DD-FPF11-8 D _{FD |FPF11-8-4 A
8 I 7 6 5 A 4 3 2 1




8 | b 3 { \y ! E T oTeT w-8-iidd3] G3] Q ||
| 5 " ] 3 [ 2 | -] usoum | 3003} 3215 | !
nooes ) o nooes 1\
14,2 ~ 3,546,7
) 10 o1 00 10 o
CSRC) CFSRC) CFOST) <SRC) <FSRC) CFDST)
wy1 26U FDST MODES (1.4.2) 443 26X FDST MODES (OPERAND STORES)
wve. 265 SRC MODES (1.4.2) w2, 26T FSRC MODES (1.4.2) i 26V SRC NODES wue. 264 FSRC NODES
ADR2 €A WRA, INP @ WRE, MOVE FIRST SECTOR (3) ADR2 CH uRA ADR2 CM WRA INP @ uRE, D
ADRZ CH uURA Jr28Th [DALJCXIC11>,(3>) | OF OPERAND TO HRE, [DAL JCXLC11),¢3)]
642 26VAa 43 l 26HR
611 l 2esa s12 , 26TA  LSECTOR 3 | 26U 660 l 26xa
INP @ WRE
INP @ WRE, INP @ URE, N INP 8 URE
ADM2 CM HRA, X(C12),¢2) KIDAL 1 N aDM2 CN LR
33‘1'?3625.’32‘.3253‘ FETCH THE OPERAND Bt o2y 3ICAL I 1T reren FIRST SECTOR BUT GR7, e s Tone 5y HE Bus 8UT FLBAR. ' XC¢18).¢3) KEDAL T, ADuZ Cn kA,
s Sv2eus 3> OF OPERAND. Jr26x8 : Js7c8 Jreeus
¢ <1 8 N
<) k8> —> :C IMNEDIATE el
PC INMEDIATE
o3 o1 w21, 2618 439, | 26x8
ADR2 CM WRA uT @ WR
XLC10),¢2.1.8))KALUBY PC IMNEDIATE HAS ) o 3
Js1288 ONLY 16 BIT OPERAND.
2ERC THE REST OF X180,
64y 26HC 661 l 26x¢C
C
INP @ WRE,
XCC10)4,¢2) IKIDAL T4 INP @ WRE,
B8UT FD, COAL IKXLC11),¢23)
J/726HH
662 | 26%D
FD=1
Abu2 CH uRA,
Fose BuT £D,
1 -2END w3z, 26D Js26uB -
FO=1
ADR2 CN WRA _]
SINGLE FETCH <1 @ DOUBLE FETCH Fo=@ w33, ] 26XE —
ren 6us 26WE ) SECTION 1 e
w3s, w3, 7ce OuT 8 WRE —
BREAKOUT TO LDPFSC7CDI),
BUT BREAKOUT, INP @ WRE,
rea LDEXPCBAI J0R LDCZ(9As > FLONS. ADR CM WRA X0C18)4C1>1<EDAL 3 662 I 26x% i
r
[}
i?
] ’cc INP @ URE, -
646 26WF [DAL IXXEC11)4¢1)) -
INPB PS LRE, §-..
XEC12),¢1)IKIDAL T, 4
ADR CN WRA
BUT BREAKOUT 664 ] 26x6 5 |
J-9a -
2o
T SECTION 5°]
] 647 I 26W5 ¥36. 26WH ADH2 CN URA 8
| [ —
INP @ WRE,
XCC102,¢8) )<L DAL 1, f“‘,‘légs’""""“'-”‘- 665 Izsxu
Js1288
w32, 2618 L out @ uRe
LDEXPEND ) 9 LOFPSEND ) 9 LOCXXEND | 11 T
OUT ® WRE,
BUT FLAGO, 666 ] a6x1
J7230E
INP © URE,
EST 2EROC A
g BT CDAL JCXEC11)4¢8)2
@ Y 667 | aexs
i ADH CM URa,
Jo2sue
]
TITLE:
! OPERAND
FETCH/STORE
NEXT HIGHER ASSEMBLY! S12€ lcooz NUNBER ’ REV.
B-DD-FPF11-8 D [FD |FPF11-B-4 a
7 6 5 A 4 ] 3
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s | 7 6 | 5 v " 3 2 [l  areefmlall '

EST 26RO EST ZERO ,
.on=e /'® onee )17 O
%3 12BA 5073 1288 /™
HERE FROM DH=@. , WERE FOR DR NOT = @.
DESTAC, GO 70 HOTCLOCK

X{C12) ICCROTL IX(C19))

DESYNC, 60 TO HOTCLOCK
XLC12)>KIROTLIXCC 10>

S TA ]

NUNBER

-0-4

IFPFI 1

FD

coou

=[]

597 128C “"FSRC" SIGN AND ZERO CHECK
510 1280
FLC14) JCALUB, *FSRC" SIGN AND ZERQ CHECK
ECCT14) IKECC12)T, F14.TBUSCALUB.XLC12),<@2 ], : TBUS GETS INITIAL
BUT EZ. ECCI4ELC12)], F1%,WHILE FINAL F14 GETS
HOTS . 193NS BUT E2 Y8, ALUB.THIS GETS INITIAL T8
Js128F HOTS 10 TBUS 193NS
Jr128F
[FSRC=-1] l
[FSRC=+] LFSRC=EXACT ZEROD)
< Y8) 1)
E2.v8 e [FSRCx-@=UNDEF INED VARIABLE 1
- e8> 10> (SR
402, r 12BE
4es. 128F .o 1286 .
N 12. |1 - -
{FOFLICCFPS I, RESTORE FOFL [N CASE CURRENT CFOFLIKCLFPS 1, RESTORE FDFL (SEE 12B@:) 2 28H ('[';'juzufg:gmg?sg;fgs-“)
INST IS A “CONVERT* TYPE. DETECT FSRC=PLUS, AND 2 RANT 1o TRAP o 1o .
DETECT FSRC=HINUS, AND XEC13>UXIC1321, NOM TEST ACCN) FOR EXACT FDFL 1<CFPS :g;s””"- Taons
XCC13)KKTC13), NOu TEST ACC(N)> FOR EXACT BUT E2 OP1A, 2ERO. [FDFL X< I RESTORE FDFL (SEE12BE:) 1286
8UT EZ OP1A, -1 Z2ERO. - HOTS 193NS X[C13)1CRCC13) 0, DETECT FSRC=EXACT ZERO,AND
HOTS 193N 37130 T .
nga "“I,“ oP1a TEST AC(N> FOR EXACT ZERO 7 WANT TO TRAP ON _
HOTS .
193KS UNDEF INED VARIABLE ?
42130 L@
|/_ ~
wit 1281  YES, TRAP ON UNDEFINED VAR.
110 100
19 M nuL 19 19 o328 | 140 19 RESTNCA .
AC=0
J712B1IX
noo 141 noD
111 101 . —
19{ Moo noo 19 19 \FSRC=AC=8, FSRC=@® ) 19
AC=0
145 biv RESYNCB
22 DIV 15 105 D1V 22 FSRC=8 a2 FECCtY
AC=0 Js238B
144 cnP 23
( cne > 1y 184 FSRC=0
23| acee cnp 23
143 sus
Fsrcaa ) ¥ TRAP TEST) 31
suB 113 103
21 Zcae SuB 24
aDp
FSRcz ) &Y
AbD 12 102
ADD 24
24
ac=e 156
FSRCe@ ) 27
( LD > 116 116
27 Lo 27
AC=@ 157 / LdC
FSRC=@ ) 27
LoC "z 11?2
27' a8 } LDC 27
[FYRTS SRRUTHE W5 SPECTYTCRTTURS T - -
REVISIONS TITLES
L e S EEISION dlilali ~ZERO CHECKS &
ool 9 __]ARITHMETIC BREAKOUTS
NE BASIS FOR THE NANUFACTURE OR H 1 OFf h r R
ALE OF 1TENS WITHOUT _uR]TTEN PSI(CARTERIFPFIQ.0RN [19-JUN-8P13116 JNEXT HIGHER ASSENBLY: SIZE coo:[ NUNBE [ EV.
SR g R R FIRST USED ON OPTION-MODELY FPF11 |B-DD-FPF11-8 D _|FD [FPF11-8-4% A
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a c = | - ol w1 n-8-11444] a2] ¢ 5
- I ’ [ hd l -’ \y i | 3 | € | -ama] [ 3003 3018 !
nuL nuL nuL
FSRC=AC=0) 18 FSRC2@ )18 ac=¢ )18
191, 16D 180. 130 muL EXECUTION BEGINS.
nOD EXECUTION BEGINS X13¢X1+X14, ADD BIASED EXP'S AND SET
13<X13eX1Y, ADD BIASED EXP'S, SET UP CCNTRICCONIC7@.30H) 1, UP LOOP COUNTER. 1%0. 13 PUL.FSRC=AC*@ 1ve. 138 HUL.FSRC=@ 1e. 13C  NUL.AC=0
- 116N
I CONL (70, 38K 1y LoD N R e TER UL HoTE HS (FPS2 1<CONLFZ 19 (FPS2 1CCONLF2)] (FPS2 1CCONLF21]
I . BUT FD, BUT FD, BUT FD,
HOT?, 182 HOT?, 182NS HOTZ, 192NS
37178 J128 37178 D
N
s1i2 | 13
X13¢X13-208, ADJUST EXP BIAS TG REMOVE
HOTS THE EXTRA 208.
148NS TORE ZERQ 31
513 [ 19F L
FLC12> ISR IFLC12)], INSERT ~"HIDDEN BIT* INTO Fi12
ECC12>CALLG, C=MULTIPLIER), AND LOH 6.8:\S
ARDRSL (1331, STABILIZE "AADRS" TO AVOID
“AC~ INTERACTIONS.
HOT6 144NS
noD Moo noo
FSRC=AC=0) 18 FSRC=AC=8) 18 ace=@ )18
514 [ 136
LTBUS ICKEC125+¢3) 3y s/m  PORTHOLE TO 1%1. 16A 10D .FSRC=AC=0Q 1“1, 168  nOD.FSRC=8 ti., 16C NMOD.AC=8 c
VIEW H.B.OT7(=163) [FPS21<CONLF21, (FPS2ICCONCF21, FPS2 ICCONLFZ 1,
a2 Q HOLDS MULTIPLIER. BUT FD. BUT FD, uT FO,
HOT6 116 HOT?, HOT?, T2
J716F JI16F /16F
515 l 130
X1O<ROTLC(ZEROMCECAC)>.XOR.E10)), CALC SIGN OF PRODUCT,
AND STORE IN X10 Y8. ]
HOTE 144 STORE
ERO TWICH 31 -
516 | 131 :
a
HOTG, B3NS ¥ |
KLC12) KALUS, MOH CLEAR X12, PRIOR TO USE
71308 AS THE PARTIAL PRODUCT REGISTER.
3
r
[]
i
[
@ @
.
512 1308  nUL LOOP SETUP ou
C(12).9<[SROIXC125.0 4 §E
NTR<DECR, ADJUST CNTR FOR N+1-1 INTERATIONS. ]
UT 98-4@, s/m BETER FIX WOULD CHANGE CONROM ze
s TO (67.27H>, BUT THIS IS OK. =]
oTe, 144NS
1368 B
éu_lﬂ’ @) | 1) “DOC\SHIELZ
|
D e 1anc  POD THEN SHIFT
131 1308 SHIFT ONLY
€12).0<{SROIXC127.0
NTRCDECR . ) XC12>.0¢E SROIXC11+12).0,
UT Q8-49, CNTRCDECR ,
076, 144NS BUT CNTRO QE-40,
HOTE 144NS
J7 1388 .
Js13a8
<8) AL/} R A
€162°1M00> r £Y62°MuL) <YB2'NUL>
CY62:M0D) 139 1300
| [TBUSI(XEC12)4,¢32], | IS X12 NORMAL[ZED?
BUT Y62 OP1A, SEPERATE "MOD* FROM “MuL" N
noo nop HOTY, 183NS
NORMOK | 20 DO NORn )20 371390 d 20 20
) o
&0 ma,
AT BHRUTH NS I . DAY . DATE |TITLE!
B a1 TaL EoU1PRENT CORPORAY fo A d i i {k ﬂ ¥ roases 182 AM-gt MOD~-MUL
L _NOT BE REPRODUCID OR COPIED MK DAT L]
; : ) o 4 ¢ [&].oue, ARITHMETIC
PSIiCCARTERSFPE19,DR —JUN-B1 YH116 NEXT HIGHER ASSEMBLYI sxa:lcm[ NUNBER - ] REV.
FIRST USED ON_OPTION-MODELY FPF11 B-DD-FPF11-0@ D _[FD |FPF! -B8-%4 A
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8 7 [ 6 5 \y 4 3 le[_u l Joo-ttads as[o

ASR 3907 | 321S !
19 19 19 1 19
Mmoo noo nuL /TRUN nuL
NORMOK DO NORH NORMOK TEST DO NORP -
67. 13BA  “MOD" . NEEDS NORMALIZATION. 66. 138D “MUL" . NEEDS NORM.
CC12)1<KISLBIXIC12)) LC12)1KESLAIXIC12)] ¢
MOTE T44NS 076 Ty
520 1 1388
521 138€
XEC13) KXEC13)]-ALUT ¢
MOTE, 116NS P<CC13>1¢XEC1391-ALUT 4
7 138C HOTE 116
b 138F
N
77. 7'] 138C
I ——  "hOD . NORM x=0K
[TBUSIKXI(13>,88.71,] CALL LON BYTE OF EXP IS VISIBLE>
BUT E2 Y8 Y9,
HOTY 193NS 76 138F
Js12e ??3;2) MOD TEST* ROUTINE. BuUT ET, “MUL* . NORM=OK
HOT®, C(ROUND/TRUNC TEST)>
J7s1wa 148NS
OVERFLOW HOD TEST UNDERFLON d
[exprizz ] [ expecrsr 3 OUND/TRUNE  ( expuln RANSE ] -
CEZ,79,718) ,
(981> f <101)
! 11> I (108> 120, l 1308
EXP = WITHIN RANGE.
122 13cc 132 13¢o 126 11¢A 119 | 13ce X14<X13.X0R .200 » TOB6LE EN CY?> BIT TO ENABLE
T R R -
X{ 12> SLe IRT (1251 XLC125 1KISLOIXIC12) ] BUT EN EZ, ot sEere R - EXP. KD
HOTE HOT6 BUT FD, BUT FD, HOT3, 2n2Ns :
HOT?, 182 HOT?, 182 /130D
J713CF J713CF
—— [ - T LEXP<@] [EXP=8] (EXP>@) -
523 | 13c6 Qe e1) 89>
6s. | 1308 74 130¢C 64 1300 E:’:S;S"_‘,:E‘ INTEGER ParT
FLCI2)KLFSLOIFLC12)], DUMP H.B. AND INSERT ZERO EXP < 8. ARGUMENT [S ALL S
ELC12)KELC12)>], INTO Y8, FOR SIGN INSERTION, BUT FD. |FRACTION .50 STORE FRACTION. | |BUT FD, |EXP = 8. ARG IS ALL FRACT. [CNTRICKXLC 145,031, LOAD EXP INTO CNTR, [
HOTE AND UPDATE RESULT EXPONENT. HOT?Z, 182 HOTZ, STORE FRACT. ANTICIPATING THE 21C: BRANC  |—
J/13CF J/13CF 182 HOT?,
Js214
-
524 i 13CH i
29
- z
X(C12>IC{ROTRICF1B.0R.FI23RE12), TEST E
[FPS2ICCONLF2FV ], EXP MOD [
BUT FIV.FD, - |
HOTS , g2
JZ16F a1 z
2o
(F1V,FD) STORE H
<1 T FRACTION M
163 |pousLE 13¢4 I 13C1 8
AC.OR.10C3.2)1CXIC12)], Bero Turce 1 @)
HOT?
AC.ORIKXIC12)1,
HOT? 1e 107 13CE 196 13CF
AC.OR.1<ALLG, AC.OR.1C(3.2)ICALUS,
BUT FT, BUT FT,
525 13CK HOTS , 1ve HOTS , 148
TO ROUND~ TR
TS T T30 Js14A 60 TO ROUND.TRUNC Js14a 60 TO ROUND-TRUNC
ACCALUO,
HOT? 16
ACL<3.2)1<ALUB,
HOT?
T
22z [ 13cn ’ OLIND - TRUN
rd
FEC<1@, | SET ERROR CODE
HOTG,
Js2368 60 TO TRAP-SCY TRAP TEST
—
ki in, ARE e Faoeiarr o] REVISIONS AR P THTLE: MCD NORM
PDISITAL EOUIPHENT CORPORAT|ON mole 'CHQNGE NO lREV
[GHALL HOT BE REPROGUCED OR COP(C| H B ] g | cux-oa UL NORM
o USED 1M ;unu o xu1nav g I’ ' ‘( 18- Jm-01 ET 23 of 3% !
Rt or - 17EnS urTOGT i TToN PSICCARTER)FPF2Q DRW 110~ JUN-8Y 13116 JNEXT HIGHER ASSENBLTI BEGTSE NURBER [ REV.
ST e R I FIRST USED ON OPTION-mODELr FPF11 _ |B-DO-FPF11-9 D _[FD |[FPF11-8-4 |
8 [ 7 | 6 5 A 4 ] 3 [ 2 | u




e { 7 1 : | s ¥ | { 3 [e[al =Tl i

TEST
exp noo ) 29
542 214 DUMP GUARD BIT.
XLC12)IKISLOIXLC 12>,
HOTE
D
559 218
FC(70.30)-X14,
BUT EM, CHECK X14 EXP. FOR WITHIN
HOTY, RANGE OF “MOD" ROUTINE.
Jr21c <210t IF TOO BIG, 21Ct IF OK) 1
noo- 554 21D
nop NON TRIVAL CASE
;:,;:;: g:SE \17 I<E>;Fs'<::.é$ INSERT SIGN FROM F1@, AND ROTATE.
. (3] ACT + INTEGER .4 MASK XCC14CIROTRICCF10.0R.FIv)ORETY)
(FRACT=@, ® IS ALL INTEGER> WILL BE GENERATED TO SEPERATE rcmnxf:nzrzzkm.' o mE1e. SET UP CNTR FOR POSSIBLE
THE INT. & FRACT.) BUT FD. HORMALIZE AT 2@0P:.
w6e. l 21¢ HOT6 .
wer. 210 CNTR <DECR. MON TRIVIAL *MOD" CASE. Jo216F
EXP 1S TOO BIGt FRACTION PART IS XCC115ICALUB, ADJUST CNiR FOR PRUPER ITERATION
FLC12)1CCFSLOIFICI12) ], THEREFORE APPROX=2ERQ, AND HOT?Z, AND INIT X11,FOR USE AS NHASK.
ECCT12))CELC13)]), NUMBER IS "ALL INTEGER-. J211 c
HOTE DUMP “HIDDEN BIT® AND INSERT P W@
EXPONENT .
e 211 2%? 21aE 2%6 218F
X[C113ICOSRIIXCCTT 2T, PUSH 2wsEXP ~ONES" INTO STORE THE
CNTRSDECR x11-FRON LEFT END. AC.OR.1<XLCI4) ], AC.OR.1LC3.2)KKXIC14)], INTEGER PORT
BUT CNTRD. HOTE , HOTG,
551 21E HOT6, FALL TO 21AAT UHEN DONE. 472186 Jr21h6
Jr211
S
X[C12)IC(ROTRICF1@8.0R.F12)MEI12), INSERT SIGN FROM F1@
(FPS21CCONLFZ]), AND FORPAT X12 FOR MENORT. <
BUT FD,
HOTS . —
3,216 <®> .
>a
«1 _=__
555 2186
(4 D
@ SEPERATE -
INT/FRACT, !r
FLIP MASK AND USE IT TO FILL Lo
2%% 21F 2%4 216 X[C12))KISROICXTIIBAR.AND . X12), FRACTION PART OF X12 WITH z
e 21an HOTE FRACTION, AND THE REMAINDER WITH ZFRO. =
AC.OR.10(¢3.2)KXIC12)], STORE THE . u
AC.OR.ICKXIC12) 1, HOT6 , INTEGER u
HOT6 . J/STORE® SNGL PART ]
J-STORE® DBL XLC14)1CLC122), SAVE X12 (=FSRC) IN X14. gu
HOTE Lt
556 214H le
552 [ 2108 B
TORE ZER FLC12)CFIC12)T, nASK OUT IRRELEVANT EXP BITS, AND ]
DOUBLE ELC12)1CELC12)3.AND . CONL ¢ 368H) I,
BUT X2, TEST FRACT. FOR ZERONESS.
USE X11 (wMASK)> TO FILL INTEGER HOT3, NORMAL[ZE IF FRACT IS NOT "@°.
1:?:;§R 20 :E;L")Rxl(I‘!)].ﬁﬂb.xl(ll)]n PART OF X14, WHILE ZEROING Js200P ELSE, STORE ZERO.
THE FRACTION PART.
FRACT=0 FRACT=8
| <8 1)
533 18
: 2tac <300)
30 2191 A
. . cRY (FPS2 JCCONLF2 ] 4
CC14) XIFSLOIFLC1Y) ), ODUMP "HIDDEN BIT®, INS EXP, AND NORMA BUT FD.
ECCI4)ICECC1D) T, PREPARE FOR THE ROTATE, ORmALIZE) 38 HOT?, SET Fee's
{TBUS X(B®.7" 70 FORMAT FOR MEMORY. 47178
HOTS u\m PORTHOLE FOR VIEWING EXP ¢13),
1 S
REV [ DR . DATE . DATE |TITLES
1510 . . 10 Juncen Taarthey MOD EXP & FRACTION
CHANGE MO, REV i g i (c&il | s DATE : .
YaQr N INTEGER SEPERATION
PSICCARTERIFPF21 DR J19-JUN-8143117 NEXT HIGHER ASSENBLYI SI12€ ]coo: NUMBER REV,
FIRST USED ON OPTION/,MODELt FPF11} B-DD-FPF11-8 D IFD [FPF11-8-Y4% 2]

7 6 | 5 A 4 | 3 | 2 | :

NE



L} h-0-114d4] 04| a
8 7 | 6 | 5 \y 4 | 3 ] 2 [ 'au[ weurm m:lulsll !
18
oIV
Div 387
195 1804 FSRC=AC=8) 18 Ferceg ) '8 .aceg /'8
X13¢13-1%, SUBSTRACT EXPONENTS AND SET
CCNTRICCONLCZ1.31H) ], UP DIV LOOP ITERATION CNIR. 155 18a DIV.FSRC=AC2@ 148 188 DIV.FSRC=0® 1% 180  DIV.AC»9
NOTE: CNTR IS INCR'D AT END
OF CYCLE, S0 (72.32)> SHIFTS LEPS2 3¢ CONCF
HOT? OCCUR PRIOR TO "CNTR=@° FLAG. :gg;on. :gg;”, Burs;;lt:a (F21,
1 1
HOT?, D
31708 J-23a8 o178
536 [ 1808 RE-BIAS THE EXPONENT RESULT. l
X13<X13+208,
HOT6
537 I 18AC TRAP TEST] 31 TORE 2ZERO 30
ZERO THE QUOTIENT ACC (=0Q),
Q<ALUD AND SETUP RETURN FLAGS
[FLABS ICCONIC 1811, PRIOR TO ENTERING THE
HOT? . “HB-GB*~ [NSERT ROUTINE.
Jraza
C
18AF
X18<ROTL( ZERO®CECAC).XOR.E18)), RETURN FRONM “HB/GB [NSERT-.
6ENERATE QUOTIENT
SIGN, AND STORE INTO X18CY8), J—
FOR USE IN “ROUND/TRUNC®
CLEANUP" SIGN INSERTER.
E (AC) AND EC 18> ARE <
HOT6 , UN-ROTARTED, SO THEIR Y7°S
Js188A ARE THE SIGNS, —
<COUT,CNTR@) 2
' <18)> L (99> =¢
1884 201. r 1888 -
XLC11)>1CSLBCXT1~12>%Q<SLLB3CQ), XLC11)>1KSLA(X11+12>88<SLLH3CA), g,
CNTRCDECR, CNTRCDECR, £s
BUT CNTR@ COUT, BUT TNTR@ COUT, o
HOTY , HOTY, !
Js 1888 Js1888 &+
'y
o
[ [ g
H
1 1) 2a
287, I( ! 18AC 205 1880 = ° |
X12<SLBCQ), TEST BIT 61 OF Q@ REG AND PUT A LEFT X12<SLOCA), TEST BIT 61 OF @ AND PUT A LEFT B8
CTHUS KECID 1, SHIFTED COPY INTO X12. @ REMAINS. LTBUS IKLC3)], SHIFTED COPY INTO X12 . Q REMAINS. —
BUT Y61, BUT Y61,
HOTS , HOTS,
J718BF J/18BF
L |
1) l (€]
204 1 188F
214 18BE
Y61 HAS FILLED, I.E.NUM 1S NORA‘D.
X13<X13¢ALUT BUHP EXP 70 REFLECT SUPERNORN'D, Y61 WAS ERMPTY, 1.E. NUST NORMALIZE.
{TBUS 1< B88.7 1, ®\ AND EXPOSE TO TBUS FOR SCOPING. XLC12)1KESLBIXIC12) ], NOTE: ONE SL® WILL ALWATS
BUT FT, GO TO "ROUND/TRUNC" WITH Y630, BUT FT, Do 1T? A
HOT6, Y6221,AS PER 18BD: SHIFT. HOTG,
NALYY I FALT GO TO "ROUND-TRUNC" WITH Y6328,
Y62=1, AS PER 18BF1 SHIFT,
28
12 M
) REVISIONS DRY . ! DATE TITLE:
. T ROPERT OF| - -
:f:ﬂ:u t::'l:rnln;-cu:uurm-'t L ICHQNGE NO |REV - H X; J 18-JUN-81 D I V QR I T HHE T I C
SHaLL WOT BE oR_COPIE! . | g [ @ CRK O DATE
DR USED :n - E onrlu‘_nﬂ S (( N |ie-sum-u1
E:fl"g}‘ TEns uTToUT RiTTEN PSICCARTERIFPF22 .DRW _[18-JUN-81\J13117 [NEXT HIGHER ASSEMBLY? SIZE]CDDE NUMBER [ REV.
W" FIRST USED ON OPTION-HODEL! FPF11 IB-DD-FPF11-8 D [FD [FPF11-B-4 A
8 ] 7 6 5 ﬁ\ Y4 3 2 1



] \ " | IR h-0-1tdd3] 03] & ||
| 7 ! 6 i 5 y t i 3 1 2 | -3} w3eurm | 3003] 3e1s] |
cnp cnp crp
o 18 FSRC=acee) '® Fsrcza ) '8 acee /'8
104. 19Ca 154, 198A cnp.gsﬁc.nc.g T4t 1988 Cnp.FSRC=0 114. 19BC CnP.AC=®
(FPS21<CONLFZ 14 FC<AC.XOR.208 . FCXIC18)1,
Q<F12mECAC ), BUT FD, BUT EN, BUT EN,
[FLAGS ICCONLONES1, | SET UP FLAGS AND 60 TO HOT?. HOTw . HOTé
HOTZ, "HB/6B~ INSERT ROUTINE. 3178 JA17F JIN7E
1 T ’
TNSERT
HIDDENAND ) 31 TORE ZERQ 30 30
GUARDBIT
N
466 19CD RETURN FROM “HB/GB" INSERT
HOTE .
TBUS<AC @),
BUT EN T8, TEST SIGNS OF FSRCCY8) AND
J/19CE ACCEN).,
OPPOSITE SIGNS OPPOSITE SIGNS
FRSC>AC FSRCCAC
cee) l I3R! ae> 81>
224 f 19CE BOTH SIGNS C+). 227. 19CF  BOTH SIGNS (->.  225. [ 19C6  FSRC C+)y AC C-). 226. 19CH FSRC (+)>, AC C->. ¢
FCX14-X13,
RESTNCA, RESTNCA,
P X2 eIt [FPS2 1<CONC ZERO T, {FPS2)KCONLF2],
N aoc J,23AHB 60 TO PRESVCB RESYNC J,23RHB 60 TO PRESVCE RESYNC
o ] 19c1 L ]
XECT11IICXTCI2) 3,
HOTE
PRESVC B ) 31 -
a4l | 19c4 _
éc
XIC12)<X0C18) 1, T
HOTE
[ i
542 19K
L
x4
FCX13-%14, -
BUT XN X2, I{
HOTY, | |
J7130¢
g
\l -
-
=
TEST B
EXPCHP L
EFSRCCEAC EFSRC=EAC EFSRCEAC
(XN X2) c1e> (8t 08>
234. [ 190A 231, | 1908 230 ] 130C
RESYNCA, X12¢X12-X11
AR ouT XM X2, CFRE21<CONE ZERD)
Js23aH8 '
60 TO PRESVCB RESYNC HOT4 J-23aH8 GO TO PRESVCE RESTNC
FSRCCAC J-1908 FSRC=AC FSRCOAC
e [ T e A
236. | 190€ 233, | 19DF 232, | 1900
31 PRESves @ N
RESYNCA, RESYNCA, RESYNCA,
[FPS2ICCONIFN D, LFPS2 JCCONTFR), 80 TO PRESVCB RESYNC [FPS2 JCCONL 2ERD 1,
Jr23aK8 60 TO PRESVCB RESYNC Jr 230K Js23aMe 60 TO PRESVCE RESYNC
PRESVCE ) 31
L l |
L
I ORy . TITLE?
d. . {t u ) CMP ARITHMETIC
1 g i N0y, ( .
Pt ROFPER3.DRE._10= LN~ 117 JNEXT WIGHER ASSEMOLYH S12E coo:I NUPBER REV.
FIRSY USED ON OPTION/MODEL: FPF11 |B-DD-FPF11-8 D |FD |FPF11-8-4 2]
7 1 6 5 A 4 3 2 Mg




L w-@-114d4] a4 q
8 I 6 | 5 ] " 3 [e[ ol amrsalal] .
sus 8 app ‘e D
ADD 18 sue 18 SRC=AC=9 SRC=AC-8,
103 20aa  SUB EXECUTES ........ e 133, 28a  SUB.FSRCeAC=@ 52, 208 ADD.FSRC=AC=0
[FPS2 JCCONLF2 1, [FPS2)CCONLF2 ],
F18<F10, BUT FD, BUT FD,
E18<E18.X0R.2008, HOTZ HOTZ,
HOTE 47178 J178
20a8
XC(12>ICIROTLXIC18)]
j?;:;c TORE 2ERQ 30
102. 20aC c
ADD EXECUTES ............ cee
SAVE SIGN OF FSRC C(F12-78).
X6<X12, sus ADD
[FLAGS JCCONE € 1191, Eiﬁ?usf ACCN) 1S SAFE IN Fsrc=0 '8 Fsrcea /'8
3933A 60 TO *HB/GB- INSERT.
143, 28C  SUB.FSRC=@ 192, 200  ADD.FSRC=8

F<AC, F<AC,

BUT EN, BUT EN,

HOTY, HOT4,

JA7F IF17F —_—
>
=¢

SET Fcc ) 38
[ 3
!J‘
!
I®
x
“
sus ADD | &
ac-e '8 ac=e | '8 3o
'S
=3
-
13, 20E  SUB.AC=8 nea. 20F ADD .AC=0@ a°
FIBCF1@, FCX[C10)], B8
E18<E18.X0R.200, BUT EN, —
BUT EN. HOTY .
HOTY Jr226
/226
AC<X18 38
4]
1.
; REVISION oRY . DATE . DATE |TITLE:
L i P = TP A N AN S P K ADD-SUB SETUPS
SHALL WOT B€ REPROOUCED OR copigplCHK [CHANGE NO. |REV ] I @l | fiewx o, DATE AR ATIONI .
et & CrE) 2o, e sy
St o TEns ) TouT uRITTEN PS1ICCARTERIFPFRY .DRW _ [18-JUN-8Y 13117 INEXT HIGHER ASSERBLY! S12E [CODE NUNBER REV.
W" FIRST USED ON OPTION-MODELS FPF 11 18-DD-FPF11-8 D |FD |FPF11-8-4 A
8 I 6 5 4

3

2

1

G



g l 7 I [S I s \y u | | e T w-8-113a4] a2l a 1l B
l L 1 3 | 2 | -am] 330um lm:ln:sj[ 1
DD/ SUB
INSERT EL
DONE
oS, 20aE D
CNTR.OCX14-X13,
BUT XN XZ,
HOTY,
J720CA
ALIGN L
[EAC=FSRC] EACYEFSRC EFSRCYEAC —
[NO ALIGN REG'D] [so aL1en Fsrc] SO ALIGN AC )
81 «1e>
241. 2eea 24t 2@BC. 2680 24e. 28CA  UPDATE ECAC)> WITH EXP OF
ECXERECAC SIBN OF FSRC <=X6-Y8>, AND F<Q+CALUBAC?1.31H>1,| HERE IF EFSRCCIEIX14)-EAC XICITIKXIC14)T, RESULT .CECFSRC)).
B A o) 210N OF AECN>. RRE TESTED BUT XN X2, CIEIX13) RESULT WAS RINUS. HOT6 .
! $ HANEE . . HOT3, OREG WILL BE A NEG NUM, SO CNTRCDECR ADJUST CNTR SO THAT ALIGN
Hg“ 372086 THE ADD OPERATION EFFECTS LOOP WILL ITERATE
HOTa s A SUBTRACTION. CORRECTLY. CIE “BUT CENTR@- c
AT END OF EACH CYCLE WOULD
OTHMERUISE NOT DETECT END
EXP. DIFF UNTIL ONE TOO MANTY SHIFTSWHAD OCCURED). \2-6-88
EXP. DIFF [ =exactLr To0 BI1G ] Sy 20CC .20CD
[=uar 710 BI5 ] L FCQ-CALUBECZ1 ., 3TH) ), TEST TO SEE IF EXP 1S DIFFERENCE
D BUT XN, IS TOO GREAT. ¢ IE. WOULD AL IGNMENT
10> 31 CAN"T BE ALIGNED HOT 3, ALIGNMENT CAUSE MSB TO
SHIFT DOWN OFF EWD ?)
F Js2@CE NOTE: FOR THE CASE OF AC
246- | 288E £yp bIFF uas 700 100~ BI6. or2: | 298F gxp pIFF uas -ExacTLY- ToO 42 2086 ALIGNMENT, OREG UAS + NUMBER.
E<AC. NO ALIGN 1S POSSIBLE. F<AC., BIG, NO ALIGN POSSIBLE. [CNTRIC-Q-1, NAKE CNTR POSITIVE AND -
BUT EN ’ BUT EN HOT6 ADJUST, SO THAT ALIGN LOOP
e nore UILL ITERATE CORRECTLY. @> INO ALIGN POSSIBLE]
17F IN7PE SEE 2@ca:. <
[ALIGN AC IN X111 264 20CH 280 | 2ecE
211, 28BH ALIGN AC IN X11. .
XLC11)ICESRBIXCC 111 20CF DOES THE REAL F<XC<18)1,| SMALLER NUM IS ESSENTIALLY s e
CNTRCDECR . WORK. BUT THIS STATE BUT EM, INSIGNIF ICANT SO SAVE OMLY 5
XLC12) KISRBIXCC 1231, BUT CNTR®, UAS NEEDED TO SATISFY HOTY o LARGER Nun.. 1
CNTRCDECR, HOTS, BUT TARGET... Js226
BUT CNTR®. Js20CF
H
SET FCC ) 20 Jfga‘u if
o
ALIGN THE FSRC 261 20CF  ALIGN THE AC IN X11. 3_-_
CLEAVE H/CNTR=-1) ’ ACKX19 38 -
XCC112I<ESROIXCC11)] <
<e> (SRR % CNTRCDECR, =
BUT CNTR®, (LEAVE W/CNTR=-1)
215. 2081 HOTS . g
FCX6mECAC), SIGN OF FSRC CxX6-YB), AND Jraeck H
TBUSCFL(E),(83], . =°
BUT EN T8, SIGN OF ACC(N>, ARE TESTED. —
HOTY , B
J-2000 L]
265 20ec6
FC(XBRECAC), SIGN OF FSRC <(X6-Y8)>. AND
TBUSCFLCE):¢(8) ],
BUT EN Y8, SIGN OF ACCN), ARE TESTED.
HOTY,
J-2800
A
ADD/SUB )28
1.
DATE |ENG. DATE |TITLE!
H H 18- Jun-81 * 18- Am-91 QL I GN”E NT
i g [| DRTE A 1
10-Jun-8) -
| PSICCARTER ¢ g 117 JNEXT HIGHER ASSEMBLY1 S12€ lcoo: NURBER REV.
FIRST USED ON OPTION/-MODELY FPF 11 B-DD-FPF11-@ O [FD [FPF1i1-8-4 A
7 | 6 5 A 4 3

2

Wi
gt =



B T J ] h-0-114d4] 43| @ .
8 1 6 5 i 3 2 “a38 wIeunm 3003} 321 1
OPPOSITE SIGNS ADD-/SUB | 2% [sAnE SIGNS,]
S0 SUBTRACT S0 abD
CEN,YB) 18 11 (98>
251. 2epa AC = (=) 2s52. [ 28DB  AC =
FSRC =(+)> A, 253. 2e0C 250. 2000 D
X12¢X12-X11, X12¢XT1-X12, BOTH SIGNS UWERE *-". SO BOTH SIBNS WERE -+", SO
BUT XN X2. BUT XN X2. X10<SETSIGN . RESULT SIGN IN ¢(X18,78> X18CCLRSIGN, | RESULT SIGN IN (X18,78>
[CNTR JCCONC 2ERO ), ¢ INCASE NORMALIZE [CNTRICCONC 2ERD ], CINCASE NORMALIZE HOT4 + GETS SET (-). C(REST OF Xt@ HOT4, GETS CLEARED (+).
HOTY , PATH IS TAKEND HOT4, PATH IS TAKEN) Jr2eon GETS ZEROED, IN PREP FOR Js2eon
J,2806 J-20D6 “ROUND/ TRUNC CLEANUP")>
{ 2ERD) (POSITIVE] [NEGATIVE] ||
ce1> 08> e
546 2e0n
263. 200F 262. 2006 266 28DH  2apa.DB RESULT WAS “-* X12<SRAX11+12) 335;?33.52[‘,“,‘;,3"2“255 éirsu"
2@DA/DB RESULT WAS “+° S0 SER SIGN IN X18,78 AND BUT XN ) ¥
(FPS2 IKCONLFZ ), X18<CLRSIGNRTBUS(X12( 33, CLEAR SIGN AND SEE IF T . ' AND SHIFT TO INSERT NEW BuARD
BUT FD, 28DA-DB RESULT WAS "2ERO" 50 BUT Y62, RESULT NEEDS NORMALIZING X18CSETSIGN. | 2ERO THE REST IN PREP FOR HOT4 o IN CASE [T DID. IF NOT, 28DN:
w17, CPDATE FCC. AND STORE 2ERQ. ey . vje;;m ROUND~TRUNC CLEANUP J720DN WILL REMOVE IT. IF YES. 28D@x.
J7STORE® J/200P
545 [ 2001 l
X12<~X12,4 70 CHECK A "-" NUM FOR WHETHER OR 632. ] 280N o OvE T c
(T8US KI(3)1, NOT IT NEEDS NORMALIZING, IT MUST 636. 2eno UN-D0 [ 5203 gng:nggﬁnfo
TORE ZERQ 39 gg;““?- ‘;:’g‘_‘; 2?,"2)"23“.‘.22253252"if.o”“ X13<X13+ALUT, | OVFLO INTO GUARD BIT. BUT 280n: XCC12)1CISLBIXIC12) 1,
. BUT FT, HAS ALREADY FIXED *GUARD BIT=, SO [|BUT FT,
Jo2eop TEST :sa oF FR“CE;““T’ . HOTG , NEED ONLY ADJUST EXPONENT MOTG |
T (NEGATION MAKES FRACTION =+*.> o1 GO TO ~ROUND,TRUNC® . ) 1ea 80 TO “ROUND-TRUNC®
]
9) 1>
ROUND -~
N £ <<
310 280K 0 NORMALIZATION WAS NEEDe. TRUNC
BUT FT, 60 RIGHT TO "ROUND-TRUNC® ]
HOT6 . Za
308 28DP Jrika *
ALL ENTRANTS TO
THE NORMALIZE XEC12><ISLeIXIC 12> ], SHIFT LEFT TO NORMALIZE.
ROUTINE COME IN CNTRSDECR, YOU ARE DONE WHEN Y62 IS
HITH CNTR=@. CTBUS ICXIC12>:¢3) 1, A "i". THE CNTR 1S ACCUM- ¥
BUT Y61, ULATING 8Y HOM MUCH THE _ o
ORI6 EXP HAS TOO BIS, SO ROUND~ 28 ]
HOTY, THAT 2@DL: CAN CORRECT 1T. TRUNC z
Js2@0J P
w
-
P g
61 2004 2.
SHIFT LEFT TO NORMALIZE. 2@DJ: -
XLC12) IKISLOIXIC 12>, IS THE MAIN LOOP., MHILE
CNTRCDECR, 280P: WAS INCLUDED TO SATISFY TARGET B
[TBUS IKXEC12)4C3> ], REQUIRENENTS WITHOUT —
BUT Y61, WASTING A STATE.. Y61 IS TESTED
SO THAT LAST SHIFT CAUSES
HOTE , Y62 TO BE FILLED. :
372803
71 2@0L
USE CNTR VALUE TO CORRECT
E13<E13+CNTR, EXPONENT. A SUBTRACTION 1S EFFECTED,
BUT FT, SINCE *"CNTR" = 2°S COMP NUN. THE a
HOTH, MACRO USES ALL 64 BITS OF X13, SO THAT
J714A X13 1S PROPERLY SET UP FOR "UNDER/QVER®
ROUTINE FOLLOMING “ROUND.TRUNC CLEANUP®.
ROUND / _
TRUNC 28
YHTS - ERUTRS &R0 SPECTFICATTONS
REVISIONS °§‘ L DATE TITLE:
D P T T dlilalileleli e o ADD~ SUB
B Ui, Do, T e o 19 Y7 CfF L EXECUTE
L]
Gave oF° 17ems uiTeuT uki1red PSI<CARTEROFPF26.DRW _ [10-JUN-8f 13117 |NEXT HIGHER RSSERBLY! S12E coos[ NUMBER REV.
THiHE gLt FIRST USED OM OPTION/MODEL: FPF11 1B-0OD-FPF11-8 D |FD [FPF11-8-4% 2}
: l 7 I 6 l 5 A " 3 I 2 g




3

2

1

[ [ | 5 I T ¥ n-e-ttaed a1] a 1] -
8 L 7 1 & { ~ W i 1 3 1 2 l 'A)l[ ] 003} s | 1
LD LD Lo
FSRC=AC=8) 18 .FSRC=8 )18 o= )18 Lo 19
D
1%6. 228 LD.FSRC2@ 1. 22F  LD. EXECUTES
FCLC18)3, FCXTC18)1,
BUT EN, BUT EN,
HOTY, HOTy,
Js220 Js226
> T ]
%7, 22c 356 l 22D accx1e ) 3e
[FPS2 ICCONLFNF2], [FPS2)CCONLFZ],
BUT FD, BUT FD,
HOT?, HOT?,
32170 STORE x1@ 37170 STORE X190
L Cc
STORE
X190 b
Loc
vy BT Loe 18
Loc
Loe
.FSR =g 18 18
SRC=AC .FSRC=@ 1" 23C  LDC+LDC.AL=0 <
;C
ECC13)KELC12)], &
F13CALUBNTBUSCXI (12>,¢@21,
BUT Y8,
157 238  LDC.FSRC+FSRC=AC= HOTY
{FPS2 ICCONLFZ1, Jo29F .
BUT FD, 3
HOT7, 3o
Js128 -
«
o
U |
€1> NEGITIVE <(8> POSITIVE %o
STORE -
2ER0 30 222 23¢ 220. 23 s,
-
B
X19<SETSIGNNL FLAGS 1< CONL ZEROD . SET X18.Y8 AND ZERO TEST X18<CLRSIGNN FLAGS 1<CONC 2ERD 1,
HOTS, X18. SET UP FLAGS FOR HOTS,
Jr27a RETURN FROM "HIDDEN BIT® ROUTINE. Jr27a 60 TO "MIDDEN BIT® INSERT ROUTI'S
60 TO *HIDDEN BIT* INSERT ROUTINE
» n
INSERT
! DATE X DATE |TITLES
oomen | 0 o |1 amce: LD,LDC BREAKOUTS
d gl 1 DT T _
- \)
LI ) IYQTMEXT WIGHER ASSEABLY! $12E [con:l NUMBER REV.
F1RST USED ON OPYION-MODELS FPFI1 B-DD-FPF11-8 D IFD |FPF11-8-4% A
7 s 1 : i » -




h-0-1144d3] @ q
) I”:‘-' uﬂl 1

l2[a]

NOTE: ALL ENTRANTS COME HERE WITH D
ROUND~ ARGUMENT IN X12, WITH TOP GUARD
TRUNC BIT (Y63)>=8 AND WITH HIDDEN BIT
Cread>a1,
X13 1S A FULL "6% BIT- EXP.
CROUND ] FT=@ FT=1 { TRUNCATE ]
493, 14E
wol. 1ya HERE FOR "ROUND" (FT=@).
12> KIsSLe IXEC 12>, 14A6 (ROUND/TRUNC CLEANUP)
SET X14<6>>FOR USE AS OUNMP “GUARD BIT* AND GO TO EXPECTS TO FIND A "64 BIT"
ECC14>ICCONL (4POOD > I, OBL PREC ROUNDING CONST. HOTE | 1463 FOR “HIDDEN® BIT DUMP. EXPONENT IN X173 WHEN IT
FLC14)1CALUB, I/ 146 TESTS FOR UNDER/OVER RANGE
BUTFD, BECAUSE OVER-UNDER FLOMS RUN
HOT6, OVER INTO TS,Y8. THEREFORE ALL
Js1uc ENTRANTS TO ROUND-TRUNC PRESERVE
A FULL X13. ALL MICRO STATES
WHICH MODIFY THE WORKING EXPONENT
RESULT NUST OPERATE ON ENTIRE X13.
SINGLE —>
DOUBLE
124, 19¢
C
FLCT1%>.C1)>I<CONL (48088 IXEL ¢ 14) 1<ALUB , SET X14<38>FOR USE
HOTG, AS SINGLE PRECISION
J714D ROUNDING CONSTANT
~ 125. 14D -
HOTY , 184NS
X12<SLBIX14+12), ROUND OFF X12 i
BUT XN, AND CHECK TO SEE IF LEFT 3 e
37146 GUARD 81T WARS FILLED. THEN 1
CSL@J ONCE. i 1
[3
;7
o
z s
CYES) (ND)D E
637. [ 14F YES,LEFT “G.BIT* WARS FULL. pyos - $o
CIE;OUMPED)SO THE 14D:(SLO] . o
X13¢X13+ALUT 4 WAS DUMPING THE H.BIT". NO, LEFT 6.BIT WAS ENPTY, FEB
ADJUSTEXP 10 REFLEGT THE FIC12) KFSLOIFLC12)], CIE{NOTDUNPED) SO THE 14D: =a
FULL SUARD BIT. ECC12)KECC13)], [SL@) HAS DURPING THE <“GUARD BIT" AND el
ot {TBUS1C(BO.71, AN ADDITIONAL "HIDDEN BIT® DUMP
I/ 14FR IS DOME HERE. THE (FSL@) IS MAKING B
H— Y8 =2ERQ SO THAT *ROUND/TRUNC CLEANUP® —
CAN INSERT THE RESULT
1%Fx or SIGN HERE. %% PORTHOLE FOR EXP.
HOT6 ,
TeXETS,
K TBUS 1<(B0.71, PUT EXP INTO RESULT RES. J71%aa 60 TO "ROUND/TRUNC CLEANUP*®
HOTG , :
FLC12) IKCFSROIFCc 12y =7 PORTHOLE FOR ExP.
I’ 146 60 TO “ROUND-TRUNC CLEANUP™
RESTORE E12 WITH
NEW PROPER EXP
A
|
{
| T,
WEin, avC  THa  PROPERTT OF REVISIONS N . P TITLE: ROUND~TRUNC
LT Lot ulr T Comearal (00 TC ik [CHANGE MO [REV ilaliltiall
1N UMOLE OR 1N PART aS) Q i /,G ROUT INE
T T PSTCCARTERSFPF —Jun-8 171 EXT HMIGHER ASSEABLYI SI12E [CODE NUNBER REV.
gl FIRST USED ON OPTION-MODEL: FPF11 B-DD-FPF11-8 D JFD |FPF11-8-% 2]
" [ , T l ; A . x 2 1

TN
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I i r — T T -1
-] I 7 [ I - \if =3 ] i h-B-iiddd| G| @
8 I i S 1] b 1 3 l 2 | a3 u3eunm Imaluts“ !
S522. MOVE SI6N FROM F1@ INTO F12<8)>
F12<F12.0R.F18, AND TEST IT IN 18. E2 IS TESTING
g12¢E12, FOR EXP 20NENESS.
[TBUSIC[BO.7 1, =\ EXPOSE LOW BYTE (=) TOO, FOR SCOPE.
BTz 18 NOTE THAT X180 WAS SET UP BY 200G~DH-DC-DD
CE2.18)> Notaad TO CONTAIN ALL ZERGS AND THE SIGN BIT,
' SO THAT THE .OR.CAN SET THE SIGN PROPERLY. D
<91) I (99> 11> (19>
166. TYAC SET "N~ ONLY. 16%. 14AD SET NONE 176. 14RE 17%. ‘l 14QF
(FPS2 1CCONLFNT, [FPS2 JCCONL ZERD T4 [FPS2 ICCONLFNFZ1, LFPS2 I<CONCF2),
FCCRCFN, FCCr<aLua, FCCRCPNFZ, FCCRCF2, SET CONDITION CODES AND SEPERAT
BuUT OPIC. SET N BUT OPIC, NONE BUT OPIC, SET N,2 BUT OPIC, SET 2" ONLY e coron tinssPEen L CTERalE
HOTE . HOTE ., HOTE HOTG o
J71%A6 J714A6 J7 14A6 J7 14A6
€—— aLL OTHERS | ~sTC" ——>
“STC- CLASSES COME HERE FOR
NON "STC- CLASSES COME HERE
136 [ 986 O EXPONENT RANGE TEST e 137 14aH  EXP RANGE TESTS. SEE 14A61.
CTBUS KX((13),80.71, €175 1<KT< 1323
BUT EZ Y8 Y9, :
GO TO = UNDER-IN/OVER" ROUTINE. lszl;nggkcuunewn.
ENTIRE EXP BYTE,PLUS Y918 ARE VISIBLE. noryet
HOT4, le‘lF‘
J715E
C
NDER-OVE { OVERFLOU [ INRANGE ]
[EXP=@ - R ) <1 <@>
LEXP<-1271 tunpERFLONT (oRS COVERFLOM ] [ INRANGE .
@11 100> ceo1> e <(pee8> 175 24A
BUT FIv,
206. 15a 210. 158 202. 15¢ 212. 150 2e0. 1€ HOTS , P e BTERRUPT
Jr2uG
X[C1€) ICCROTRIXCC 12514
BUT FIU. . _—
HOTE . (CCTBIROTRIXEC12)1], X[C1@) ICEROTRIXIC12) 1, XLC18) IKEROTRIX(C 121, XCC1@) IIROTRIXIC12)],
47136 WT Flu, BUT FIV, BUT FIV, BUT FD, NO 237 248 YES
076, HOTE , HOTE HOTG, <<_
3156 18y 3189 37170 FCCRCFCCR.OR.2, 1
HOTE .
SET CODES Sa
1=
572 auc
-
FPS2<FCCR, T
HOTZ 5o
STORE =
30 ovenriow ) 39 STORE x18@) 30 s
573 24D by
a
0"
SET FLAG ——
[FLAGS I<CONL (@113, =
HoT? FOR INTERRUPT fa
= |
B
|
574 ave
FEC<10,
HOTE,
Js24F
T
233 246 BEGIN RESYNC SEQUENCE 165 24F  BEGIN RESYNC SEQUENCE
RESTNCA, RESYNCA,
Jr2wex Jr24EX a
oSt MODE 576 246X END RESYNC SEGUENCE 575 29FX  Eup RESYNC SEQUENCE
RSYNCE, RESTNCB,
- XLC11) IALUG v XCCT1)ICALUS,
[FPS2)CCONCF2FV), [FPS2 ICCONLF2FV 1,
BUT MODES, BUT MODES,
J-26R8 Jr26AB
1 ]
TR TS AN TR S SPYTTFTCATTORY ] T DATE . DATE |TITLES
T e ot Rl T et v TREY dﬂin ui Lol e ROUND~ TRUNC
® 3 2 >
oy oclta 9 | A CLEANUP
e or JTEND WiThoUT tmire PSICCARTER B 118 INEXT HIGHER ASSEMBLY! sxz:lcooe[ NURBER REV.
W.“ FIRST USED ON OPTION-MODELY _FPF11 B-DD-FPF11-9 D IFD [FPF11-8-4 A
8 7 | 6 [ 5 A 4 3 1




-] h-8-L14d3| Q4 q
8 7 6 J 5 W ' 3 re | 'ml WIGUON MJIHISII ‘
29
YES NO TES NO
FD=1 Fpe8 <1y €8> 2 L
16 I 154
1608 16F 6 15F " 156 1y 184
D 161 16E D
FEC<12, | SET FLOATING UNDERFLOM CODE |[fFPS2 1<CONLF2]
[3 ays Fv
AC.OR.1<ALLB, AC.OR.1(¢3.2) KALUB, el But Fo- SET MDW'R "2* BIT FECRCFCCR.OR 2, SET FCCv* BIT IN SOFT FPS. CrPs2 JcONLF2Fv),
HOTZ. HOT?Z 715N 60 STORE X198 THEN TRAP. 3,178 HOT7 .,
Jsi7a J717B 3178
531 J 151
FCC<FCCR4| yppATE HDW'R FPS
STORE STORE HOTE
2ERO 2ERO —
DOUBLE
532 l 15K
< > FECC1@, | SET FLOATING OVFLOM CODE
- BUT FD,
HOTE
142 174 146 178 JASN 50 STORE X1@ THEN TRAP
HOTZ, HOTZ,
ACCALUB, ACL(3.2) IKALUB 4
J/23AHA | GO TO PRESVCA RESYNC Js23AHA 60 TO PRESVCA RESYNC
C c
‘ PRESVC A l 3t
STORE
STORE 30
x18 2ERO
.TRAP
108 ) o,
T FD=1 - FD=e <
FD=1 FD=0
364 15N :
302 l 17D 3 e
303 t7¢c 365 158 T
ACKXIC10) ], ACLC3.2YKX[C13) 1,
HOTZ, HOTZ, HOTZ, HOT?, 533 15p
ACCXI(18) 1, ACT(3.2)KXIC18)>1, J715P Js15P
Js236HA GO TO PRESVCA RSYNC || J/23aHA GO TP PRESVCA RSYNC FPSTENP<FPS s,
B HOTY . 55
1 23
| :
I 534 15PA b
2e
BEGIN RESYNC Stuwucmec b
3 RESTYNCA T0 CPU CLOCK FEE
®a
AC(X18 -
B
— [FSRC=+] [FSRC=-1 333 l '3Fo ]
<9 <1
216 [ 226 217 ] 22m
EN=1 EN=0 RESYNCB,
FPSTENPCFPSTENP .OR .CONC 18008821,
[FPS2 1CCONC ZERD 1, {FPS2ICCONLFN], J723AD
171 17€ 178 17F BUT FD, BUT FD.,
HOTZ?, HOT? 4
J7170 TORE X189 J7170 TORE X1
RSYNCA, RESTYNCA, sTo STORE °
[FPS2I<KCONIFN], [FPS2 I<CONL 2ZERC ],
a J-23aH8 GO TO PRESVCE RESTNC J-230HB 60 TO PRESVCEB RESTNC o
TRAP
l I setup ) 3!
- 2340
PRESVC 8 ] 2 s;?:: .
DATE . DATE |TITLE:
BISTIS, el contSont 15 a2 T e Y s Lio-am- COMMON OPERAND
Phe S5515 F08 T RV ACTORE LJOATE STORES
;51"&" TTens uimaut AmirTen 7 118 JNEXT HIGHER ASSEMBLYS S12€ |CODE NUMBER REV.
Do o Ceatan i FIRST USED ON OPTION/MODELY FPF 11 B-DD-FPF11-0@ O _|FD |FPF11~-08-Y A
8 7 | 6 | 5 A 4 3 2 :

M-



8 | 7 6 5 W Y | 3 la I v [ n-0-11dd asl ol 1
T A L2 id 3903 | 3218
TRAP [EXCEPTION FLAG SET) [EXCEPTION FLAG CLEAR)
SETUP TRAP TEST TR
o)
161 234EX ] HERE FOR NO ERR FLAS SET,
2388 416 | 2348 [ HERE FOR THE ERR FLAG = SET L 23RE 50 NO TRAP ACTION NEEDED .
FPSTENPCFPS BRING HARD FPS INTO 2901, (FDFL )XFPS 1, RESTORE FOFL AND LEAVE.
D FPSTENPCFPS, BRING HARD FPS INTO 2981, FOR FPSTENPCEPS , \SEE 23AR. CAN SAVE A WORD WHEN eang <FPS. FOR BIT SETE : NOCSEL , D
Jr23AC BIT SETS. Jr23AC HAVE TIME TO CHECK ALL SOURCES 4 . JENTRY SVC,
JZNULL
T F ]
561 1 23AC
NULL 1
FPSTEMP<FPSTENP .OR .CONL ¢ 180080851, SET “ERROR" BIT
562 | 2340
[FPS2.FDFL 1<X{ FPSTEMP ,FPSTENP 1, SET UP FCCR MSB SO AS TO CARRY
Js23ADX IN TO LSB OF FEATEMP IN 23AF:.
c C
563 |23aDx
FECASK. | MASK OUT UNUSED FEC BITSC1S:4>)>.
Js23AF
s64 [ 2%r
BACK UP THE PC TO POINT TO
FEACFEATENP, | BAD INSTRUCTION.
BUT FID,
— [ FPP DONE AND ] 472346 [ FPP DONE aND —
RETURN TO SVC l RETURN TO TRAP
a @
i
(417> c v ] 2306 <<
LOL 244 RA, TRAP RETURN PATH....... Za
678 27a Js2306X z
1
571 | 23a6x
B FLC12>ICISRIIFLC12Y ], INSERT HIDDEN BIT AND LOU NOCSEL , 5{
ECC12)1<ALUB, END CY?:@) GURRD BITS JENTRY NTRAP, Io
HOTE J7NULL L
PRESVCE =
'
S
-
§a
71 278 ! 565 [23AHA COMNON RESTNC POINT FROM 174/B/C/D. Su
=°
RESTNCA, e
J/PRESVCB
XLC12)KISRBIXC (12> ], INSERT TOP 6UARD BIT AND B
BUT STAT(218)> FT, RETURN TO CALLING ROUTINE.
HOTE , NOTEs THE TARGET LOM OCTAL BIT
J/vee 15 DRIVEN SOLELY BY THE BRANCH PLA. 266 |o3ang COMNON RESYNC POINT FRON 23AHA: AND
FROM 17E,F ,19C6.CH,DA ,DC 4DE ,DF ,06 .
sosve CRESYNCB REQ'D BECAUSE CPU NOP MUST
RESYNCB. || FOLLOM ANY "RESYNCA®, SO ~JENTRYSVC®
csTat 210> J,238H IN 23AH 1S NOT PERMITTED.
«eee)> (009> C111) 181> C11e2)
417, 23RH
NOCSEL ,
R DenTRY Sve. SVC RETURN PATH............ A
J/N
7NuLL s0SvC
NULL 1 ~

™E

WRE
16ITAL COUIPHENT CORPORAT [ OM
MALL WOT El o

on
% USED IN LOLE OR IN PART as
NE BASIS FOR THE
NS W

aME OF 1T
CRNISSION ., COVII.&TE} 1981,

PROPERTY "

REVISIONS

b
COP [ EDS

MANLIFACTURE  ON
ITHOUY R} TTEM

oty

TRAP-/SVC &

INSERT RQOUTT™N

T Tl e L e PE: T
G A d"ll Q]Hll {t@[[[] cgﬁ??,ﬂi "m.‘!‘:‘g@{?@i = NB,GB

PSICCARTER>FPF31 .DRU

B-DD-FPF11-8

NEXT HIGHER ASSERBLYE S12E [CODE
FD
T

D

NUMBER
FPF11-8-4

o2

8

FIRST USED ON OPTION/MODEL! FPF 11
T

i 3 I

2 l

1
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NOTES CONT
& THE CONNE

PIN'AOR1"

ON J1 IS CUT QUT TO KEY
CTOR.

L 3
~SEE NOTE™?2

SEE NOTE™s

&0 (Qry 8)

COMPONENT SIDE VIEW

39

F g,

FFFFF+FFF]
+

+ 4+ + 3444 o4

FFFFFTFF + 4 +
3 + 4 §+§7 +

++ 4+ 4+ 4 +++~L+++

Fog tt

g+f—§5 +4+

FFFFFFF+1

AXEI::]
'.' L::I&J-#I‘i--l-"
+_+t§1++ LT EsS T +L

+
= + o+
+ gt

to it
1560t ]

EEXEEEREETEY X

FFFFFFF T

+++ 2+ T+ T T+ T

+

4§88

+ + +
++i+ 4 +
+  +ES3+
XE53+ ++
+++ + +

+

+ 3+ 3+ + + T T T F T T+ T

+ ++
Esp/
+ - + + ++
F£100 7
++ [FFFFFFFF
Qgﬁwtt,vA$++++¢*+ ynyélEvth
FEEEEETXIXXE I daat FTFIITTITTIFT
-+ + + + +
+ ++[FFFFFFFF + ++
’&55 g7t 11
¢¢-YYYY +4 TYIYQZlYYv;
+++++++¥++ + a%++ XXX XEXTIE

+++ +

CHERN AT

-

+XE#4

D
+++++++
[ R3]
o Eu
L:J—#-Lnl-i-al»{s-&"b*d-& 3
= ++ +  ++++ t+ 5 + &
é’_ ST +F—5§++ + o+ 4+ E17
r-++f-r-r1-| + +E28+ + EiQ
b +ES +4 E28 ++ XEI®
Egs FF+T T T FFF T ¥ T F
tyt
+ L3
+
- + H
£18 o[ R0t LT c
+ +
) E¥§ +4ogat +§g £ +
! ! 5
+ g S
-+++++++++{-? =+ 4 + B + +EEE R *
- €32 = e2b +++ ::.I-l 7
+ o+

(SEE NOTE %) 64/
(SEE NOTE™®|) 58

+ XE84 +
... + + -
Wi2 W8
Al B | :

+ +
+4+td bttt
T E74 3 +tesh
+486 ++ ++++ Rl 25 3 % 6 ik i 6 2 s 3
+XEB6
++ 8 + + +
+ +
t4tt T+ +++
3 en t ; Tdes,
f+++?*f?r?+f++ff?
++ +
+

‘.ﬁ

-

B s}
LA

NOTES: |, 1TEM'58 COMES IN PAIRS & MIGHT HAVE |3 SIGNATURES DATE JT. ‘
TO BE CUT 10 GO ON EITHER SIDE OF W° JUMPERsS. |& ORN, &, Luons Rz ol gl tiall !
2o WI@ ]S A SPARE JUMPER, BUT 1S INSERTED, 2 cmc'o.’ﬂ.%“:@'\ - Y
3. SPARE LOCATIONS ARE: EI2 w MECH.ENG. 7 C%{. eré,f/ TITLE
4.USE ITEM 64 ON Wi W2, W4 WS W6, WS WID. Q PROJ,ENC S (. €7 Speles FOF-|
5. W3 W7 W8 Wit Wi2 ARE USED FOR UBUS OPERATION |a PROD .~ y,cf/pf.m 37eds/

& MODULE IS NOT BUILT WITH THEM. 3 SCALE 2/1 sxst:ooe[M Ngueeg _, |REV
[sTeP £ ¢+ Y AXIS_@___STEF _@_TIMES 1 ¥ ETCH REVe < SHYI. | OF | o [U EleEE-C-2 | A
| REPEAT | » X AXIS__@ _ STEP @ _ TIMES ] o P.C.DESIGN DATA REV A NEXT HIGHER RSSYe B -DD-MRIEE - ¢ =

s e nd
8 7 T 8 I S % 4 [ 3 [ 2 ]MR 1 Wo#l9C=24



AUTOMATED BY PRILST,3L(37)

[

PARTS LIST SHEET Al OQF A3
QTY PER VARIATION
LINE ITEM DOCUMEMT NUMRER PAPT NUMRER PESCRIPTION 09 REFERFNCE DFSTGVATOR
1 1 DeMDe5014348=0=0 8014348=20 PDRILL AND RTCH FOR MA188 1
2 2 10N4R 12200 18 “FO0 20V 10% 8,TANT 6 Ciafs,Cn7
3 3 1012784man « 047 MFN 50V 4+R80e20% CER 20 ChuCi5,017202§
4 4 1109977=00 I{N 749A VZa 4,3 5% 1 D1t
5 5 12n9941=n3 HEADFR 100 40P0S RT ANGLFE 1 J1 -
6 6 130132200 180,0 «25 W 5,0 % cc 4 R1,R3,R7,R{t
7 7 130030909 399,n «?5 W 5,0 % cc | R?
R 8 1300447=000 4,70 X «2% W S,0 % ccC 2 R4,Rs
9 9 1300197=20 33,0 025 W 5,0 % ce 1 R&
10 10 137031A=00 4700 e?5 W 5,0 % cc 2 RR,R9
11 11 131625401 R NETWORK 7Je4,7% 2,0 3 8PIN 2 21,22
12 12 1316254»00 R NETJORK 7e470 2,0 § APIN ) 21,74
13 13 1811660=32 0SCILLATNR, XTAL 29,000  MHZ | Y1
14 14 1913245=02 2901Am1 MICRNPRESCFSSOR 4e {6 E1=F4,E19%E22,E39«E42,E04eE87
15 15 1914214wn0 1S374 FFeD QCTAL ENGE TRIG ) E7,72%
16 16 191457000 SD %000 ANALOG SWITCH«QUAD D 5 ER,F17,F19,726,%38
17 17 1915193=0p L3244 DRIVER,LIVE,OCTAL,T i ES,F6,E11,E23,E24,E29,E69
18 18 191055000 745174 FFeD HEX 3 ES,7{5,R27
19 19 199209700 SN 745182 LOOK AYD CARRY GEN & E13,E30-E32,E43,E89
20 20 191001 na0Q DEC 2501 16 DIODE ARRAY,CNRE 2 E14,E34
21 21 1910%547=10 745153 YUX 1 OF 4 (DUAL) 4 F£313,E90eE92
22 22 191238RmN0 74502 MOR GATE=QUAD 21IM,PO 4 E3%,E36,E50,E51
23 93 161665300 NELAY= 50VS,10TARS WITH TTLRU 1 E37
24 24 191053600 74510 WAND GATF«TRIPLE 3TN 1 E45
25 25 1910837«00 8093 BRUFFFR GATF=sQUAD 2TN 3 E46,E93,E94 _
26 2% 191053300 74593 YNAND GATF=QUAD 2IN,0 4 E47,E96,E58,E61
27 27 191053500 74505 INVERTFR GATFeHEX 1 2 E4R,ESS
28 28 1917246=00 AM 25807 DNeREG,HEX,PARALLEL 3 £%4,E80,E74
29 29 191053400 74504 INVERTER GATEW~HEX 11 1 ES9
L 19108329%0 . .- 1500 VAVD GATERQUAD 21N 4, eiiven...o BS20E63,ER2, K89
! REVISIIN HISTORY IBASIC PART NNg = Mg188 | l ] i l l ! l | !
! A : ' IDRNY _RoW,CATINTER _ IDATE; 280CT=79 ! 1D 1 1}1G| T1 T AL
IENGL  ECO NUMBER  |RFV |SECTIOM A_ OF A ! e PR, SRR St Sl Doty S S SN T R
! ! | ! — ! ! ITITLE PARTS LIST !
jwee] IMITIAL A ISECTIUY VARIATION INDEX JCHK*Dj . RGH,CANNTER  IDATE; 25e5EPeg0 | 1
IACF|!'8188mIIRDO! !B 1 [A) no [ J— — : — ! . -l Maiag !
! ! ! IE¢Y i ! | FPFett !
TR ! 1) IDESGENGY A FILZ . .. IPRTEY 12eFEBest I
b ! ) ! ! e e s e memenem § : —— !
! | ! I (E] 4 ) Lo .., . DOCUMENT YUMBER o
! l | T IRFSP,ENG, 1 A,FILZ INATEY {2=FFBegy | l
1 ! ! TR 4D { ! : 1STZE|CONE] NUMBFR | REV |
! l ! 1w l , ! 1 1 ! ! !
! l ! 1 IK) IMFG,ETGot  J,L,APONTE IPATE3 1RefFBesy | X | PL 1 YvgigARenanBP 1 B 1|
l ) ! 1w ! -1 — e [P PR | — ] !
! ! ! L™ IASSEMBLY NUMBER] IT0P DOCUMEMT NIMBRER} 1| FILE NAMR, IENIT o}
T A Y . L .....lDeUAeY31gRens0 |#BeDNaMAtgRe0 .1 273950B,PLS S R
l t-_ - : ‘ . — ! . ‘ T H N v v - i NN Y- L Y N ! - ~ - .o - L] .z
! "IHI5 DRAWTI4G AN SPFCIFICATIOMS HEREIN, ARE THE PROPERTY NF DTGTTAL EQUIPMENT CORPORATINN AND SRALL NOT BF REPRODNCED !
! UR COPIED OR "SED I WHOLF OR IM PART AS THE BASIS FOR THF MANUFACTI'RE OR SALE NF TTEMS WITHOUT WRITTFN PERYISSION, !
s o COPYRIGHT (€) 1981, DIGITAL EQUTPMENT CORPORATION " v - . feixanan.
1 . - - ~ ~ . w .. - o N - L R 2R N L ] ¥ e ‘e -y L LT L IR RN - -~ - - v v L I L2 TN L] i 3.1




R
teig

AUTOMATED BY PRILST,2L(37) PARTS S LIST SHEET A2 QF A3
ATY FER VARIATTIOM

LINE ITFEM DOCUMENT NUMBER PART NIMRER DESCPIPTION 01 REFFRENCE DESTGYATOR
31 31 1910544=00 74574 FFsD DUAL,®DCE TRIGG 2 E£4,E37
32 32 1917244=79 745169 CO'NTER,SYNCY UP/DNW 2 F&5,E72
33 33 1914R45=019 2918 FF=D QUAN TRT=STATF 4 EfH=~ELS,ET3
34 34 1917245=00 AM 28308 N=REG,QUAD,PARALLEL 1 E75
35 35 1910957w00 748175 FF=D QUAD CO“MHON C10 2 ER3,F93
16 36 1310%42«0) 74864 A=D=l GATE 4e2m3e? 1 E96
37 37 1914082m00 748163 COUNTER,SYVCH UP/DDw 1 E1013
3n 3 230410209 D2w01 ] Ed9
32 39 23042D2=00 N2=0y 1 Efy
4n 49 23003D2«n) N2=01 1 E’0
41 11 23004D2=0) N2=01 1 E8?
42 42 23005D%2«n) N2=gy | E78
43 43 23006D2=10 N2e04 1 E100
44 44 23007D2=1) D2=01 1 E99
A5 45 230Q8D2=00 N2e01 1 EQg
46 46 23009D2=00 D2e01 i E102
47 47 23010D2=00 D2=01 1 E44
4R A8 23011D%10 D2=01 1 E77
49 49 : 23012D2=00 N2e01 1 E101
50 50 23013D2«0Q N2=01 1 E76
51 51 23049C&m00 Cém02 1 ES3
52 52 2304RCEaN) Céw(?2 1 ES2
53 53 23047Ch=N0 CowD1 1 E16
54 54 10000240 470,0 MMF 100V S$9200PPM  MICA 1 C16
55 55 1100114=00 D 664 QS\78PCB PTvas 25V SP 1 D2
56 Y- 1302091=00 330,0 K «e?28 W 5,0 % ofo 1 R12
57 57 1300229=00 10n,0 25 W B,0% cC 1 R10O
58 S8 SEE NOTE #1 DN UA 1215901~} HEADER 2PIN STRAIGHT 12
59 59 1213113=0} HANDLE,MODULE, 1
60 60 900002401 EYFLET,RNOLL FLANGE ,1210DX ,192 8
f1 A1 1609754 w00 TRANSF 2%UH PREF ELEC 1 T1 B
6?2 62 1910539m00 74520 NAND GATF«DUAL 4INPU 1 E79
63 63 » 130036%w00 1.0 K 25 W 5,0 % ©c 1 R14
64 64 121509901 CLIP,JUMPER, ,400CENTERS 7 W ,W2,44,WS,W6,49,410
65 i1} 23059D1enp Ni=02 1 E28
66 66 ‘ 2305RD1e00N D1=02 1 E10
67 67 23056B1=00 Riwpy ] E7T0
&R &8 - 23657B1{wn0 Rlenl 1 E74
69 9 121500604 SKT,1C 20PIN DIP TIN PLATE 2 XET70,XETY
10 70 1215006%N05 - SKT,IC 22PIN DIP TIN PLATE 13 XF44,XE49,XF87,XE76=XET78,XERQ,
CONT XFR1,YE98=XF102
71 71 1215006=27 SKT,1C 2RPIN DIP TTN RLATE 3 XFri68,XE82,XES)
72 72 1215006«7R SKT,IC 4NPIN DTP TIN PLATE 18 XZ1eXF4,XE{9eXE22,XF30eXE42,
CONT XFg4eXER?
13 73 1215006%06 SKT, 1C 24PIN DiIP TIN PLATE 2 X®{n,XE2q
. - ) - - .« e e et e m e D 2 T U S U AP s WY C T T gt e AT meBwwe NI N PR R VWS ErTPY  a YT eN el - T Y Py eyt sy e Ty
! ! 3 ! ! ] i ITITLE ! ! ISIZE|CODF| DNCUMENT NUMBFR | REV |
101 I} 61 I T ALLI 8189 I{SECTION A OF A [ l | l !
L T 2 2.r T O R DU Cweeinaaevad LKL PLOL MA{8geqeDdP o I A
| Y RSy DY PSR PRy SR | {  a—— - ' .| ! { ! 1 ! }




AUTOMATED BY FRTLST,3L(37)

LINE ITEM

74 YNOTE:

DOCUYENT NUMBER

PART NUMRER

1. SPARE LOCATINNS ARE!E12,

D R I BT

.

PARTS LIST
NESCRIPTIOY

LA A NRE ENRNERENEENLEREN LB S A I BRI I I

L]

ATY PER VARIATION

(+h4)

Y e YTV TY YWy

SHEFT A3 OF A3

REFFRENCE DESIGNATOR

A L 1 [ I ISIZEICADE| DNCUMANT WUYBER | REV |
ID LI LG I LT IALLY MgyQ8 ISFCTINN A OF A L 1 1} ! !
T I T B U v de il wiiiieny b UROL PL L NegRes0eDBp 1B
PSRy PRIOUS PRV gy SO Ry RS ! O DA A ! !




8 | 7 | 6 5 Y " l 3 l2[a] vaaeelslall ’

SEQUENCE CONTROL J

I

=] /

HB188-0-FPF1

cook
cs

[= 7]

L L 2901 CONTROL o
N 71 N 2
512 x 9 si2x8 512 x 8 512 x 8 si2 x 8 512 x 8 512 x 8 512 x 8
rON RrOA ROM ROM RrOM RrON RN ROM
27527 27527 27527 27527 27527 27s27 27527 27527
*5.0v €49 £81 €80 £%7 €78 E100 €99 £98
R1Y en%—spn CS NA @ H on—:—rpn €S NA 8 H enlZ—FPF1 CS BUT 2 W on : FPF1 CS BUT LOPC H antZ—FPF1 CS SECT @ W @ntZ—FPF1 CS A ADRS @ H an{Z—FPFi CS FR SRC 2 W enfZ—FPF1 €S EX SRC 1 H
a Inf2—FPF1 CS NA 1 H INP2—FPFI CS BUT EN H INF3—FPF1 CS BUT FD H 1NE2—FPF1 CS BUT CLR FPS H INfS— FPF1 CS SECT 1 W 1MF2—FPF1 CS A ADRS 1 W 1n|S—FPF1 CS FR ALU @ H 12— FpF1 €S EX SRC 2 M
g 2ntdoFPF1 CS N 2 W an|3-FpF1 Cs BUT T6 H 2nt2-FPF1 CS BUT QN 8-48 H 2nl-FPFi CS BR 1 ENa L ant_FPF1 C5 SECT 2 W 22— FPF1 €S A ADRS 2 M ani2- FPFI CS FR AL | H 2nl2—FPF1 €S Ex ALU @ H
7..5“ P rpr1 cs Ma 3 W 3ntH Fper €5 BUT €2 H 38 FPF1 S TST JENTRY W 3nH34Fpr1 cs BR 2 ENa L 3nH2-FPFI CS SECT 3 W a8 rprs s B AORS @ 3nH8-FpF1 cS FR ALL 2 M mH2 rer) ¢S Ex ALty 1 H
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