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@3 - NORM 3 _ DOMX MOD 7 - NoT UsED 7 - A MINUS B
@4 - ALIGN 4 - OBUF CLK aMx  [32:33)
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g - NO BRANCH op 2 - SD=&SS 3 -ACX 3] 2 — FCe-1 2 - RS-B-AR 5 - ACD/ACS
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D wx.g8 ) (42) stx.o8 ™ (43) g 'UES (52) sts.og >T) (54) CLR. 89 | (s5) st 0 e aps,gg MBSKNEOIME ) os.og  UFPSE (oy D
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BNX <@ CNST. 14 EALU 8- B ; X CNST B
EALU<=- B DINX<g- EALU EALU<- B -
1
DINX <@ EALU :E:x[_‘]‘ nl:;“ @ & AL <. 8 20
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- ACD (3:d] w8~ Acux ACHX <= DM — MULF/MODF CMPF eree
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LDAC6*FD(8) LOF* Mg LDACE*FD(1) LDD*~ M8 LDFPS* M@
LDA. 09 (1) LDF. 88 | (12) LDA. 28 28 LDD. 08 | (21) L0S. 10 | (22)
READ FIRST WORD READ FIRST WORD READ FIRST WORD READ FIRST WORD SET FPS
FP SYNC = FP SYNC = | FP SYNC - | FP SYNC - | FP SYNC - |
FC <= DATI FC <& DATI FC <= DAT| FC <a— DAT! FC < DATI
DIMX <= FDR DIMX <# FDR DIMX == FDR DIMX & FDR DIMX =& FLR
ACMX et DIMX ACMX < DIMX ACMX == DIMX ACMX < DIMX WAIT FOR FPATTN
WAIT FOR FPATTN WAIT FOR FPATTN WAIT FOR FPATTN WAIT FOR FPATTN FPS -4 DIMX
] ENABLE —g TRAP SET FCC (@) ENABLE - @ TRAP ENABLE ~@ TRAP
AC6 [3] - Acmx ; ENABLE - @ TRAP AC6 [3] = ACMX SET FCC (@) 3
T [ am
' IMMED | ATE AC6 [3] --- ACMX IMMEDIATE ! 4FE_(148) IMMEDIATE ACE (3] - ACMX
TP (130)
~|MMEDIATE ~ INMEBTRTE ) ~IMMEDIATE [ __ars (142) IMMED I ATE RDY.gg
LDA.05 138 LDA.18 (131) LOF. 18 (132) LDF. 28 1 (133) LDA.25 | (148) LDA. 38 (141) ~ IWEDIATE 1
| READ SECOND WORD 60 TO EXECUTE READ SECOND WORD READ ACS READ SECOND WORD SUBTRACT EXPONENTS LOD. 18 | (142) o
FC «-DAT! SCR OUT <@~ ACD/ACS FC<®-DATI SCR OUT <@~ ACE/ACE FC < DAT! SCR OUT <= ACD/ACS READ SECOND WORD LDD29 (143)
DINX <= FOR AMX <=~ SCR OUT DIMX <& FDR BMX % SCR OUT DINX “S-FDR AMX <@- SCR OUT FC <@ DATI READ ACE
C ACMX <@ DIMX BMX <@ SCR OUT ACMX <&~ DIMX EALU «a- B ACHX <w-DINX BUX <8 SCR OUT DIMX <@ FOR R 0T AGB/ACE
SCR OUT  ACDYACS EALU <w-A MINUS B WAIT FOR FPATTN ER «a-EALU WAIT FOR FPATTN EALU<@=A MINUS B ACHX <@- D INX
WAIT FOR FPATTIN SC - EALY AC6 (2] ACMX FMX <@~ COND SCR OUT AC6 2] ACMX SC <@ EALU WAIT FOR FPATTN auxc-ssn T
N ACS [2])~= AcMX SD <% SCR OUT (42) FALU <@ B | @19 SD <@ SCR OUT ACE [2] - ACMX EALU<e-
' AMX <a- SCR OUT IF3 (988) AR <& FALU LDA.35 (219) | 3 (eEp) (988) (165) ER «@-EALU
BUX - SCR OUT SD ~=-SCR OUT READ_THIRD WORD LDD30 (165) FMX<@- COND SCR OUT
EALU <= A MINUS B SET FCC (8) FC <a-DATI READ THIRD WORD FALU -8
SC - EALU (18) DINX <®-FDR FC<=-DATI ::::::uour
SD <==-SCR OUT ACMX < DINX DINX <&~ FOR SET FCC Cf
— IF3 (889) (42) WAIT FOR FPATTN ACMX <&~ DINX e ®
AC6 [[] <= ACMX WAIT FOR FPATTN
158) ACE [1] - ACMX (18)
. (158)
l a8 READ FOURTH WORD (261)
/L ] FC <& DATI LDD. 48 (281)
-
ADDF /SUBF MULF /MODF CMPF DIVF :':: <-|:I|):x READ FOURTH WORD (18)
o ) FC@-DATI
B | WAIT FOR FPATT DIMX<®- FOR
ASF.00 CMP. g8 01v.98 AC6 [p] <+ ACMX ACHX 8- DIMX
) 9 13 SCR OUT <& ACD/ACS WAIT FOR FPATTN
-
e o el hd ANX <SESCR OUT AC6 (@] < ACMX
BMX  SCR OUT
EALU <@ A MINUS B (42)
SC <-EALY
SD «@—~SCR OUT
___|
iF3_(B99) LDX, 88
2
(42)
ADDF /SUBF MULF/MODF CMPF DIVF
ASF. 08 UL, 89 CMP. P8
") 1 8
(85) (81) (67) (13)
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@—r T T T A BRANCH
D STX LDCF%. M8 STSTS. Mg CLRX TSTX%.ME ABSX+NEGX*. M@ LOCI % Mg D
STX.08 13 L0C. 5 1 sisg | (24) CLR. 18 | (25) 5118 | (26) ags.ag | @n wie | ()
READ FIRST WORD READ FIRST WORD READ FEC ACG HAS @, GET FIRST GET EXP AND SIGN STORE DATA IN ACE LOAD FIRST WORD
FP SYNC <& | FP SYNC <& | FP SYNC=-[1] WORD FP SYNC =& | FP SYNC =& | FC == DATI
ACOMX <= ACD (3] FC <. DATI ACOMX <& AC7 | - FC <& DAT| FC <@ DATI, FP REG WR-| DIMX <€ FDR
OBUF <& ACOMX DIMX <&~ FOR OBUF <~ ACOMX SCR OUT <& AC6/AC6 DIMX <& FDR DIMX <& FDR ACMX <~ DINX
SD <& SCR OUT ACMX <& DIMX 175) BMX <& SCR OUT ACMX <& DIMX ACMX <&~ DIMX ACB[2]-w ACMX
(263) WAIT FOR FPATTN 18,28 (115 EALU <=-B ENABLE — @ TRAP WAIT FOR EPATTN FP SYNCw—1
R STX, 18 (283) ENABLE — @ TRAP GET FPC ACOMX <@ AC6 3 ‘WAIT FOR FPATTN ENABLE —-.¢ TRAP WAIT FOR FPATTN
— READ SECOND AND CPU WILL SET FCC (@) o oAt OBUF ~&— ACOMX SET FCC (@) . FP CLASS <& | 7€1(164) MM —
STORE FIRST AC6 [3] - ACMX acoux<e ACT[2 ] SD <& SCR OUT (152) AC6 [3] <& ACMX LDI 18 (184)
aFg (228 : :
N FC «w-DATO (228) IMMED | ATE WAIT FOR FPATTN SET_FCC (8) 18545 | ' 8”) LOAD LEAST SIG BITS (174)
ACOMX<—ACD[2] : @1 15T.20 (152) : ) FC <&-OATI .
WAIT FOR FPATTN Loc. 18 (220) Loc.2g - (221) aF0T @ ALLOY FMB TRAP LOAD SD AND SET BZ DINX < FOR
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- — | FMX<=- QSHFR SCR OUT —=— ACS/ACS SCR OUT <@ ACD/ACD SCR OUT —=—ACD/ACD SCR OUT «s-ACS/ACS QR BY 8 SHIFT AND CHECK FOR OUT &
FALU==- A PLUS B PLUS 1 AMX ==~ SCR OUT AMX <& SCR OUT AMX «=—SCR OUT AMX —=-SCR OUT BMX == CONST 378 OF RANGE
AR~=- FALU EALU <= A EALU <@ A EALU -=- A EALU —=-A EALU ~=-B AMX <«— ER E‘
SHIFT CONT —=- NORM ER <= EALU ER <@ EALU ER —-EALU ER <-EALU SHIFT CONT -— EALU BMX =~ SHIFT COUNT
FMX —a- QSHFR SHIFT CONT<- NORM SHIFT CONT <~ NORM SHIFT CONT s NORM EALU~=- A MINUS B
FALU == A MINUS B FMX<®- QSHFR FMX <= QSHFR FNX <=~ QSHFR ER ==~ EALU
5F2 (311) AR==— FALU FALU<- A MINUS B FALU~=—A PLUS B FALU-==-A PLUS B 199) SHIFT CONT =a— ALIGN 5
4 | | @D AR <@ FALU AR <=—FALU AR ~=—FALU ASF.45 (198) FALU == A ;(_l)
; B AR 59 m — ARS9 .15 (212) 3F8 (74) (313) (313) ALIGN QR BY 8 AR ==~ FALU e
= FRACTION 1S NEGATIVE j ANX <= ER a
E FRAC WAS ZERO Bz -
E NORM. 18 COMPLIMENT SUB. 35 1 (74) ~ BZ NORM. 198 NORM. 16 BMX <a—SHIFT COUNT §ﬁ'
-2 :::RE :m"::z" 14 FALU == A MINUS 1 Eéig#g:TaA\i’Egg SQUA'- o 14 EALU~e- A MINUS B SF1 (284) Sl
. - o1 AR <= FALU NEG OR POS  CHECK (313) (313) ER —e—EALU | . =)
i i:tz...: R e 8 TONG CYC = | 1 SHIFT CONT =e- ALIGN ~OUT OF RANGE . OUT OF RANGE
v - SUB. 48 15
& ACHX ] orz (261 SHIFT CONT —=—CLEAR () QWX —=- QSHFR SET UP BRANCH TO TRY DEST WILL BE § AFTER
¢ - ALUS |- EALU oA MINUS 1 NORMALIZE AND ROUND IF QR == QMX AGAIN ALIGN. CORRECT ANSWER B
- ACD<3: B)COND <o~ ACHX ARS9 ROUNDING ENABLED AND RS ’
m AR == FALU AMX «=—ER IS IN SRC
B _ -2 =g £/ SHIFT WITHIN RANGE ~ 0UT OF 'RANGE OUT OF RANGE EALU = A SCR OUT —e AGS/ACS
N $48 28 L ' 5F2 (261) X =- ER ASE.55 ! (229) ASF 52 L (23) smn‘c—nm ALIGN AMX s;a- ouT B
T —~ ——
FRACTION WAS NEGATIVE BMX <a— SHIFT COUNT SET UP BRANCH TO TRY SRC WILL BE § AFTER EALUm
- -
= MAKE POS AND CORRECT B EALU==- A MINUS B AGAIN ALIGN - CORRECT ANSWER 2F3 (281)
2 Toc /<7 For ER == EALU
SIGN OF RESULT g ER~e—EALU AMX-=— ER IS IN DEST  SET CONDITION
P FMX—==— SCR OUT COND
. FALU wg ~A SHIFT CONT <= NORM EALU <e—A CODES $ub.26 FALU<— B
AR —e- FALU FMX <8~ ROUND SHIFT CONT—a—ALIGN BMX <w— CONST 200 I AR == FALU
-——
— SHIFT CONT—- NORM . FALU <e- COND A PLUS B EALU==-B (m)
* ADD=ADD Fn LIKE SIGNS o SHIFT WITHIN eSS COND AR FALU D) ACHX <a- ALUS (261)
RANGE \ SUB F AUNLIKE SIGNSASHIFT WITHIN RANGE SET FCC (8)
A _ 3F1 (313) A
SUB=ADD FAUNLIKE SIGNS o SHIFT WITHIN {iorRM 20) SwR (1) SWR ORM. | SUB. 28 ®
ANGE\ SUB FALIKE SIGNSASHIFT WITHIN RANGE. A N R|4. ;
‘ (%61 RD':.W (306)
3
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g FLO\V I_JIAGRAI\J -
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
SHALL O 06 NEPROOUCES On COMED. G (RED I WHOLE
COPYRIGHT ©) /9 7~ DIGITAL EQUIPMENT CORPORATION" MUL P8 61 WUL.78 (12)
READ SOURCE FRAC.; ADD NORMALIZE AND ROUND IF
EXPONENTS AND LOOK FOR ENABLED — CALCULATE SIGN
ZERQ ARGUMENTS FMX <a- ROUND
SCR OUT =& ACD/ACS FALU <& COND A PLUS B
BMX <+—SCR OUT AR <& FALU D
EALU e A PLUS B AMX < ER
ER ~-EALU BMX < SHIFT COUNT
QMX ==~ COND SCR OUT EALU <€ A MINUS B
QR ~a- QMY ER <& EALU
AR b SHIFT CONT < NORM
SD - SCR OUT SD <SS XOR SO
6F1 (348)
snc:a,'.oesm SRCB A DEST=8 ~ SRCIADEST=() ~SRC=H,c DEST=§
54 WL 20 I (344) MUL.15 | (358) MUL. 18 | (348)
MULTIPLICATION BY ZERO MULTIPLICATION BY ZERO WULTIPLICATION BY ZERO READ DEST FRAC.: LOAD
STORE*@ IN DEST AND SET STORE 8 IN DEST AND SET STORE @ IN DEST AND SET STEP COUNT WITH 2's COMP.
Fec Fee Foe OF NUMBER OF BITS TO
BMX e CONST B BMX ~&- CONST § BMX ~a— CONST @ MULTIPLY
EALU< B EALU -8 EALU —& B SCR OUT —a— ACD/ACD
FALU = FALU <8 ALY = B FNX - COND SCR OUT
ACMY ~=- ALUS ACMX ~- ALUS ACHX — ALUS BUX &= CONST. 3
ACDC3:8> COND ~=— ACHX ACDC3:8 > COND—— ACHX ACD3:8)> COND —a- ACMX EALU~=-B ¢
g D § o0 < SC ~= EALU
SET FCC (B) SET_FCC (#) SE1_FCC _(B) SD —=-§S
[_aF1 (35D 4F1 (351) [ aF (3D a
[ 78 (232)
T FO(H) FOC1)
MOD ~NOD = [
(355) MUL.38 T (351 L.35 233 UL .48 (232)
STORE ZERO IN ACDvI GO BACK TO READY MUL BY © STEP COUNT OFF BY 32;
BMX ~=- CONST £ NOP gg;TUR%EHIFT CORRECT IT €
EALU = B & FOR MUL LOOP AWX < SC .
FALU =@ SCR OUT —w— ACD/ACD BMX <& CONST 483 &
ACMX < ALUS FMX~— COND SCR OUT EALU <= A PLUS B
ACDy1[3:4] COND ~a— ACMX - AMX ~e—1SC! SC ~a-EALU
SD=-4g BMX ~a—SHIFT COUNT | (233) !
S EALU ~-A MINUS B g‘;’
3 (114)
| : SC ~ EALU | ' | (115) st
- ONT <e- MUL SHF ASLHA . (1186)
ROY 48 SWRASCBONSEHR ) spSWRASCHOASCHD (o) SHIFT CONT <& MU MﬁLﬁ SWRNSCHIASCHS (44 MuL.5g SYRR SCHS-SCHP, () wiL.ss "~ S 4n &
1
DO MULTIPLY UNTIL (12 MULTIPLY IS DONE MULTIPLY 1S DONE DO MULTIPLY UNTIL
@ COMPLETE (COPY) WL 25 SU?-:EP%&E:?TS(Z%? FROM MULTIPLY RESULTED IN COMPLETE (COPY) L
SCR OUT - ACD/ACD MUL. 45 (112) SHIFT AND GET SIGNS ggﬁi‘g ANs Bur 'é(;IFT SCR OUT<e~ ACD/ACD (=]
(12 FMX —e-SCR OUT COND 3 8
My “LU:_MUL/W CoND DO MULTIPLY UNTIL AMX - ER FROM EXPONENT AND SET UP ;::U*'::::/:Tc 2::«1
AR AL COMPLETE BMX ~&—CONST 208 FOR ROUNDING AND GET SIGNS " ‘F'ALU
uuxtusurk SCR OUT -~ ACD/ACD EALU —=-A MINUS B AMX < ER \ ‘:' 1N EXTEND B
<—
FMX <€ SCR OUT COND ER «-EALU BMX <t CONST 281g F
(R - QUX FALU <& MUL/DIV COND SHIFT CONT ~a- CLEAR EALU<®- A NINUS B i e —
AFlil e SIGN EXTEND QR & QMX
AR ~FALU SCR OUT<e— ACS/ACD £R < EALU
AMX —= SC ANX < SC
QWX <= QSHFR FALU <& A SHIFT CONT <-CLEAR
BMX ~&- SHIFT COUNT BMX<e SHIFT COUNT
QR <= QHX SHIFT CONT <%~ NORM SCR OUT~e— ACS/ACD
EALU = A MINUS B EALU=s- A MINUS B
AFILL<—SIGN EXTEND SD <& SCR OUT FALY <€A
SC = EALU AMX ~e—SC SC <*-EALU
SHIFT CONT.g MUL SHF SHIFT CONT - NORM SHIFT CONT = MUL SHE
BMX ~—SHIFT COUNT SO~ SCR OUT
2F3 (118) EALU <= A MINUS B L 4F1 (72) | aFt (02 2F3 (119)
T T
SC = EALU woD oMOD
SHIFT CONT == MUL SHF A
2 F3 (119)
N0D. 19
v . (CmMuL.55) 12 aimm
1
CHK |  CHANGENO. | Rev. o (76) J2)
: ! ! TITLE FLOW DlA¢CAAV SIZE[CODE| NUMBER REV.
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Ag YIGWNN 3003]321S
e CoMTAL SGPHENT  CONPORTION. AN —
umuﬂ’rimmnfmmx&mw m M0D. 75
QF ITEMS s\nrrrmw ————————}
CoPYRIGHT ©) | DIGITAL EQUIPMENT CORPORATION" ~ BN |
N M0D. 18 (18) M0D.55 | (807) M0D.75 | (336)
MASK OFF FRAC. PCRTION
ALLOW NORMALIZATION T0 FRACTION PORTION 1S ZERO N °
OCCUR AND CALC. SIGN X =R AND STORE INTEGER
b BMX < SHIFT COUNT EALU<@ A WX = ER
AMX <-ER SC < EALU EALU <= A
EALU <= A MINUS B FALD <= A FMX <& QSHFR
ER == EALU ACHX <~ ALUS FALU = Ao B
FALU= A ACD, 132 BYCOND <=~ ACHX ACHX - ALUS
, AR <= FALU ACD, 1(3:B>COND = ACHX
SD <= SS XOR SD (341) o
i MOD. 88 (118)
266
BN 285 WD 15 S 0068 MASK OFF INTEGER & SET
UP FOR NGRMALIZATION
- —_ INTEGER PORTION 1§ SUBTRACT EXPONENT BIAS OD. 68 (341) OF FRACTION
ZERO. STORE +@ IN ACD,! STORE SD FOR FUTURE USE STORE # IN FRACTION FMX <& QSHFR
BUX <& CONST 0/ BMX-a- CONST. 201 BMX <= CONST § FALUSS- Ao~ B
L4 EALU=-B ANX <-ER EALU - B AR <=- FALU
FALU <= § EALU <= A MINUS B FALU <2 §
ACMX <=- ALUS ACMX <= ALUS ER <& EALU
ACD,1(3:8) COND <& ACHX AC6 3> <a- ACMX ACMX <= ALUS
S0 <= SS XOR SD SC === EALU ACD(3:8)COND == ACHX (184)
(79 QR <=~ CLEAR SET FCC (8) M0D.85 (184)
C 5 (1) sp-g CHECK FOR ZERO FRACTION
N0D. 48 BEFORE TRYING TO
r SFE) (162)
FO(B) FOC1) NORMAL [2€
0 325 M0D. 20 1 (321) M0D. 25 1 (326) - ’VBBU FALU <= A MINUS 1
RECREATE SIEN AND ROUND SUBTRACT 235 FROM SUBTRACT 55(g FROM oD.95 | (182) AR <= FALU
FRACTION * UNBIASED EXPONENT TO UNBIASED EXPONENT TO FORCE_OVERFLOW QR <& CLEAR
FMX < ROUND CHECK FOR FRACTIONAL CHECK FOR FRACTIONAL AMX <=-ER ROY.gg8 (172)
FALU <= A PLUS B PART. MAKE SS =SD PART. MAKE SS =SD BMX «#-CONST 377 ! 40D . 3 (172)
AR <& FALU BMX & CONST 30, BMX <@ CONST 78 EALU <@—A PLUS B PLUS 1 (983) RESTORE _FRACTION
— — SHIFT CONT <& NORM AMX <@ SC MK < SC ACMX < ALUS FMX <% QSHFR
AMX <= ER EALU «- A MINUS B EALU<@- A MINUS B SET FCC (1) FALU <@~ A PLUS B PLUS |
EALU <A SC < EALU SC- EALU (242) AR<a- FALU
i ER = EALY SCR OUT =~ AC6/ACS SCR OUT 8- ACS/ACS 40D 199 (242) A <= ER
7 S0 < SS:XOR SD SD < SCR 0UT SD<@-SCR OUT BRANCH ON FV EALU < A
) (317) 3 F2 (305) 3 F2 (365) NoP ER <& EALU
3 ] SHIFT CONT«a- NORM
: NORM. 2 Mop.3s BN 391 uoo.e5 B (381) wo.7g ¥ (385) 5F2 (341)
- .28 GF2 (185
= B 14 MOD .58 INTEGER PORTION IS NON INTEGER PORTION IS NON INTEGER PORTION 1S ZERO ) M s
- ~ ~
¥ 317 ZERO, RESTORE EXPONENT ZERO, RESTORE EXPONENT BMX <8~ CONST § 1
* *
: ( )uon - - BMX <= CONST. 31g BMX-a8- CONST 714 EALU<s- B won.gs YN s woo. 11~ FYND iy
o m; "k T O AMX <=-SC Aux=<e- s¢ FALU«=- ¢ SAVE FEC GO TO TRAP STORE @ IN DEST, N0D.68 NORM . 10
z EALU <= A PLUS B EALU=&— A PLUS B ACMX <@ ALUS BNX <@ CONST 18 ACMX <= ER 12 14
AVX - SC SC - EALU SC- EALU ACD, 1€3:6)COND < ACMX EALU<w B EALU-® A
L4 BUX <a- SHIFT COUNT (341) (343)
. SO«# SS XOR SD DIMX<a EALU FALU - §
EALU <= A MINUS B 3 F2 (995)
- o€ o EALU 5 ACMX <@~ DIMX ACHX <@~ ALUS
-
—_ (Mon.45 ) ac7 [i] == acux ACD, 1<3:8DCOND .- ACHX
o SHIFT CONT <& EALU [ 1430
) QNX <= QSHER }
QR == OMX BN (896)
il | M0D. 45 | (895)
O FORM MASK_IN QR (895
BMX <@~ CONST 1 (325)
svg SJR AMX «@— 1300
~n
EALU <@ A NINUS B (996)
SC <& EALU
. < Moo.58 SHIFT CONT e EALU
A 12
33
(332) (33) w5
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
S b e e o o1 B
TR 117 5 DIGHAL EOMENT CORPORATION" Cane D
DIV.B8 (713)
READ DESTINATION
FRACTION & PUT IN AR
D SUBTRACT EXPONENTS & LOOK
FOR ZERO ARGUMENTS D
SCR OUT <= ACS/ACD
FMX <« COND SCR OUT
FALU <8
AR <& FALU
OR <= CLEAR
ANX <= SC
EALU <= A
_ ER <= EALU
SD &~ SCR OUT |
6F1 (342)
r ' D1V, DONE
PIVERT M e € 1) aiv .zusnm,\‘fosw (348) DIV ﬁsncﬂ,.lnsr-u (352) D|v~i§(‘f=&~ffs”—“ (2) DIV .68 ] “
DIVIDE BY ZERO DIVIDE BY ZERO QUOTIENT IS ZERO SET UP SCRATCH PAD TO TRANSFER QUOTIENT TO AR
STORE FEC IN AC7 & INT STORE FEC IN ACT & INT STORE & SET FCC OUTPUT SOURCE FRACTION; AND CORRECT EXPONENT
BMX <@~ CONST 4 BMX @~ CONST 4 BMX <@ CONST ¢ PERFORM INITIAL SUBTRACT- ‘ FMX <e- QSHFR
C EALU-= B EALU <& B EALU<®-B ION & GENERATE NEXT STATE ' ) FALU <=8
DINX <& EALU DIMX <@ EALU FALU < B OPERATION & SHIFT o AR <=-FALU C
ACMX <at- DIMX ACMX <&~ DINX ACMX <&- ALUS LONG CYCLE === 1 L"J 9‘/‘ readed 2 5ipwc BMX <~ CONST 234
e 1 - acux Ac7 <1 <a-acux ACD{3:# ) COND <&~ ACMX SCR OUT ~a- ACS/ACS shi St AmevsT £, pse T ANX <a—ER
SD -9 FMX =~ COND SCR OUT st-te. QR is c/ocked by EALU~=- A PLUS B
®) ®) SET FCC (F) FALU - A MINUS B 753 ER = EALU
AR <=~ FALU SHIFT CONT <=~ CLEAR
3) SHIFT CONT <& DIV SD ==~ S5 XOR SD
. QMX <€ QUOTIENT SHIFT CONT <~ NORM
— QR <= QMX
)
%) 4 Roy I-” Foc ) ZF8_(248)
— an v .18 1 (248) #0 k)
@ .5 (14) EXPONENT CORRECTION
DIVIDE UNTIL DONE OFF BY 32. FIX UB ROUND
LONG CYCLE < 1 IF ENABLED m:zu.u
SCR OUT <~ ACS/ACS ANX «=- ER
FMX <s- COND SCR OUT BMX <=~ CONST 48g (241
B FALU <~ MUL/DIV COND EALU <= A PLUS B
AR <=~ FALU ER <e— EALU
QMX «®- QUOT I ENT SHIFT CONT <w~ NORM
QR == OMX FMX <=~ ROUND
ANX <= ER FALU <= A PLUS B
BMX e~ SHIFT COUNT AR = FALU
EALU <@~ A MINUS B
SHIFT CONT <s- DIV am
ER <@ EALU
— 3F1 (4)
~DIV DONE ) -
. (317)
A
A
REVISIONS
CHK | cHANGENO. | rev.
§ TITLE SIZE|CODE] NUMBER REV.
! FLOW DIAGRAM ﬁr,‘_it e
i FPIi-C ( FLows 13) |D
—— SCALE L/ [sHEET 14 oF 15 oist. | [ | [ ] | | |
o 8 7 6 5 1 4 3 2 | 1

.



LR A N

8_ I 7 : | | 4 T e e [Ad 2| !
“oS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
T O MGl On CPD OB LAED, ¢ WHDLE
0 o4 PAKT AS THE BASES FOR THE MANUFACTURE OR SALE (Cnomu ) (343)
G § 175 AL RN CORORATION —_— (247)
NORM. 1§ (313) (ONDERFLOY (overFLOY)
NORMALIZE AND ROUND IF UNF 8§ (241) OVF .99 an
ROUNDING ENABLED AND SHIFT INTERRUPT IF_ENABLED INTERRUPT IF ENABLED
WITHIN RANGE. op BMX <= CNST @
SHIFT CONT.=@- NORM EALU € B D
FX <8 ROUND ‘7F2  (205) SC < EALU
FALU=®-~ COND A PLUS B Flu ~F1U I [ eF2071) =
AR <= FALY N |
AMX -+ ER (FVsFIV ~(FY*F1V)
BUX < SHIFT COUNT UNF .18 UNF .18 @vF .15 )
EALU <= A MINUS B :
ER <=-EALU UNF 1§ (205) UNF 28 (207) OVF .18 (171) OVF .28 (173)
~SWR | 3F1 (313) SAVE FEC STORE § '." DST ACC SAVE FEC STORE § IN ACD SET V,Z
SWR 60 T0 TRAP plix <=~ CONST # 60 10 TRAP BMX <@~ ONST 377 I
BMX <8~ CNST 12 EALV <=~ B BX <@~ CNST 19 EALU==-A PLUS B PLUS |
ORM . , 20 (€11)) EALU @488 FALY <= § EALY<=-B FALY <8
STORE RESULT DINX <= EALY ACHX <= ALUS DIMX v~ EALY ACNX <& ALUS
LOOK FOR OVERFLOW OR ACHX<- DINX ACD{3;8)COND <=~ ACNX ACNX <8~ DINX Aco [3:8] conp «=- acux
UNDERFLOW OR FRACT ION AcT [1] =~ Acx D =¥ Ac7(i] —=-acux SET FCC (1)
OVERFLOW FROM ROUND ) SET FCC (§) ® so=¢
AMX <« ER 3) (3)
BMX <~SHIFT COUNT
EALU <= A MINUS B C
ER <+ EALU o 5
FALU <« A 1 3
AR «FALU (8) (8)
ACMX < ALUS )
ACD(3;#)COND <a— ACMX
;- SET FCC (1)
5F2J (160) —
o ~ AR59*BOU ~ ARS59*~BOU |
. : f
. ]
A .48 (181) NRM .S58 (162)
NORMALIZATION OF FRACTION NORMALIZATION OF FRACTION EXPONENT EITHER OVERFLOWE 6
OVERFLOW MAY HAVE CLEAR MAY HAVE CAUSED OVERFLOW OR UNDERFLOWED; SEE WHICH T
UP UNDERFLOW RETEST AMX = ER ) §¢:,
‘MUST RECHECK BMX <=- CONST. 1 =
NOP - EALU<=- A PLUS B 3_-
' SC - EALY
SF2 ) (160) J 5F2) (160) Ta
.' . Ta)
3F2 (241)
Ul —/
BN v s VBN B
CHECK FOR ZERD EXPONENT
NOP I
2n T JI 5 F8 (70)
“npw .78 78 an BOU
EXPONENT WAS ZERO
TREAT AS UNDERFLOW -
NOP
~FIY | 7 F2(241) Fru '"74'"
10) A
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TS ORI 00 SPECFCATONS R ETE NOTES: ,REF B X-Y COORDINATE HOLE LOCATION K-CO-MB126-8-4 |1
T ™ REF ASSY/DRILLING HOLE LAYOUT D-AH-M8126-8-5 |2
CPROTS [7 75  DITAL EUPUENT CORPORATION" & 40 REF MODULE ECO HISTORY B-MH-MB126-8-6 |3
1 ETCHED CIRCUIT BOARD 5011870 4
83| C7 THRU C89 CAPACITOR, O1uf 1001710-00 5
§ | Ci THRU C6 CAPACITOR. & Auf 1005308 6
4 ' ' 4 01 THRU D4 D:0DE, D652 1100113 71D
D 3 % | ! | | 1 HANDLE HEX WODULE 1210711-2 8
_G)___ lHT_.I | ) \ | r @ 3 | R1,RT,RN RESISTOR, 330 OHM. 1/4W, 5% 1300295 q
2 ® ] 1 [r3 RESISTOR, 470 OHM, 1/4W. %% 130031% 10
| @ _ i e . N . . " " .6 o T 3 | R2,R8,R12 RESISTOR, 680 OHM, 1/4W, 5% 1301424 M
c c C 1| re | RESISTOR, 82 OHM, 1/aW, 5% 1301477 12
Ee 8 | ewos €95 €87 €80 €72 €63 E55 €37 £28 ) E TOR, : :
.f—*] i L e | e | e e | e |- e A e o e [ o e T R L
1 | RS RESISTOR, 2CD) W, S9, 1300292 14
o e ) e ) e | o [ e i o D o | e [ ez l§1 i NI C M e
—_ Ez Al 2 |12 TRANSISTOR, 30098 1503100 TY
) © e 103 TRANSISTOR, 4258 1505321 [
'L e | |§.| eos | Izl s |4 l | '§ J e | r;:Lzroj @J ]E L ess | ET e4a | ess ] |§ L €26 I | 'E. er | 1 | E115 1.C_DEC 8242 1909712 8
- i ) : ’ 7 | E43,E52,E69,E77,E84,E102, | |.C. DEC 745181 1910531 19
-3 & “ " . o : EI13
= ens F 02 Ig coe e ces £s2 a3 [ ea ] lgl e2s | [ we ] |;.| | 3 | €1,E11,E30 1.C. DEC 7458 1910532 20
| | ! 4 | £29,E38,E44,E46 I C. DEC 74504 1910534 2
6 6 % ™ 6 % ® . 2 | E20,E18 1.C. DEC 74518 1910536 2
[ e ] |§_| e | J ez |q | ees | [gl ere | |§J ees | L Eeoj t_[ Ig Laz | | e ] I:é; Il_é] | ms [ e 1| 844 3 | E21,E108,E107 1.C._DEC 74511 1910537 2
C ) o FRE‘S: 1 | E10 1 C DEC 74574 1910544 2| C
A 5 1 -] g 3 cle 5 | E13,E16,E112,E4, EI§ 1.C. DEC 745153 1910547 25
m |§ .I_m J Et ] F L Es2 ] _[ E7s I |§ _L add ] - .L——' ISI—_l I I Ig ,I €23 I l Ela I i I ] 17] €2,E7,E17,E50,€5V,E59,E60,| 1.C. DEC 745157 1910548 26
- ! ! £67,E68,E75,E76,E82,E83,
T EN0 | |§ ‘i €99 l T £90 j |6 I_ETI |§ T__I Iﬁjﬁjse_‘ "i I‘,—l -|g (o |g s 's |$ '5 7 E::.ﬁ:ae;gg.ml 1.C_DEC 745158 1910549 27
f ' 7 ' a [ oo hd = M 7-|—E4° ] :I il ] G:I £z I I mj ‘-I e 1 12| E3,E4,E47,E56,E61,E64,E78,] | C DEC 745174 1910550 28
‘ ' » E85,E68,E97,E103,E114 A
[’ 18 > © " e’ . 16 AE *30 AWG. JUMPERS N@OS5740-55 [T
C C
ewos | l? | e K ls i s [ e ] I‘ et | | | H .[ eo | [ eo] gl e | [ ee JE[ e | 3 | E40,E41,ETT1 I.c_DEC 74157 1910655 2
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ZR112-RZ PDP/11-45-55-7@ FP11-C DIAGNOSTIC 1

( DGCUMENT ONLY KIT)

TITLE ASSY NO. SIZE|CODE NUMBER REV. |[ECO NO.

SOFTWARE LIST FP11-C NONE A I|PL FP1l-C-3

DIST. |
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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION CONTINUATION SHEET

MAYNARD' MASSACHUSETTS ’ TITLE FPl11l-C INSTALLATION AND ACCEPTANCE PROCEDURE
ENGINEERING SPECIFICATION DATE 15 DEC 75
EQUIPMENT REQUIRED

TITLE FP11-C INSTALLATION AND ACCEPTANCE PROCEDURE

REVISIONS 1. 11/70 MA (115v), 11/70 MB (230V), 11/45, 11/50, or 11/55
2. FPll-C Floating Point Processor :

REV " DESCRIPTION ICHG NOI ORIG DATE APPD BY DATE

TEST EQUIPMENT REQUIRED

1. Oscilloscope, Tektronix 453 or equivalent
2. Digital Voltmeter (DVM)

INSTALLATION PROCEDURE

1. Run Processor diagnostic: 11/70 11/45
DEKQC T-17

DEKBA

DEKBB

2. Verify that Processor into which FP11-C is to be installed is
KBl1l-C (11/70) or KBll-D (11/45, 11/50, or 11/55).

Quick verification is as follows:
a. RAC module (slot 9) is M8123.
b. There is continuity between backplane pins.
11/70: E13R2 and C@2R1, or
11/45, 11/50, 11/55: E15R2 to C@2R1

NOTE: TIf the Processor is found not to be one of
the above, it must be upgraded to accept the
FP11-C. Upgrade kits (which include an FP1ll-C)
are FP-45-CU (11/45) and FP-70-CU (11/70).

3. With system power off, install the floating point +5V regulator
(H744), (included with the FP11-C), in the upper system bulk
power supply regulator A position. (See Figure 1.) Connect
the regulator by inserting the provided male mate-n-lock
connector from the system power harness (P9 for 11/70, Pl7
for 11/45, 11/50, 11/55) into the female mate-n-lock receptacle

on the regulator.

L 4. Apply power to the system and measure the voltage present at
pin A@2A2 of the Processor backplane. It should be between
5.0 and 5.3 volts. Adjust the regulator (position A) -output,
if necessary, to obtain the required voltage.

SIZE |CODE NUMBER REV

E APPD SIZE |CODE NUMBER REV O
%&&:M”UA A | sp FP11-C-5 A | sp FP11-C-5
DEC FORM NO DEC 16—(381)—1022—N370 SHEET 2 OF 3
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ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE  FP11-C INSTALLATION AND ACCEPTANCE PROCEDURE
5. Remove power from the system.
6. Plug in the four FP1ll1-C modules as follows:
Slot 2 M8126
Slot 3 M8127
Slot 4 M8128
Slot 5 M8129
7. Remove IRC module (M8132 for 11/70, 11/45, 11/50, 11/55) from
the system. Verify board is rev. B or higher, and that jumper
Wl has been removed from the board. If it has not been, remove
it. Replace the module.
8. Turn on system power and, using the DVM, measure the voltage
present at backplane pin A@2A2. Adjust the regulator (position
A) output until the voltage measured is +5.0V + .05v.
9. Load and run each of the following diagnostics for the prescribed
times:
a. MAINDEC-1l1-DEFPA - 5 passes
b. MAINDEC-11-PEFPB - 5 passes
No error printouts should be experienced.
10. Run Processor diagnostics: 11/70 11/45
DEKQC T17
DEKBA
DEKBB
/———EIOATING POINT REG,
REG D Qg”gf A
NOT| 2t M| gl UPPER HM12¢
5
REG]REC|R nacm
L 7 p _ e
LaXkITIR e TOWER H742p
FIGUREL INSTALLATION OF FPII-C REGULATOR
SIZE |CODE NUMBER REV
, SP FP1l-C-5
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