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1056 5—€ 18%4 s-f 12%4 5-5 1354 5-1 !

FOFL .BUF ¢FPS FOFL .BUF ¢FPS FOFL .BUF +FPS R11¢8X

FeE13 Feg13 Fe€ld FECe14
BUT E2BT OP1A BUT E28T OP1A SUT E28T OPIR pommmm eJUMP,32-8B nam

----------------AXP/16-D prmmmmm e NP/ 16-D e ] DeBX
DeFPS DeFPS D+FPS —

En

(37 -

(TRAP-TEST)

AC=3 
od

ACsO AC=3 AC=Q i 0o

I ) | 9 -

a
w

6 1%y It (16)](1%) 831 5)Y
MUL AC-3 (O oo) MUL FSRC-ACE MOD FSRC-AC-D MOD FSRC=0 Te

ue)| 8) (ol @) TDiv ace 2U® e ace 8 wp ( DIV FSRC-AC0 2 CMP FSRC-AC-@ ( DIV FSRC=p 21 CMP FSRC=2 Eo
(23« | (12} (6) i12% (6)

ADD ACD A" (15 Acp Caoo 24 (CADD FSRC-AC=@ }——+——(_LD FSRC-AC-@ ) ADD FSRC=@ LD FSRC-@
aalp ! 7 29n

Y M MAF g yarvar: m LDC 5UB FSRC-AC® 217 (T DC FSRCACS SUB FSRC=8 LDC FSRC=g B

= A

REVISIONS

ox] ocwGino, [eev.

r l TITLE . MUMBER REY.

FPII-F FLOWS (3 D|FD| FPII-F-2 B

SCALE | ey 8 0f 40 ost. ] | T [ | | | | L

T8 | 7 [ 6 | 5 1 4 3 | 2 TM 1



M
A
A
N
P
S
A
R
E
 
#
1
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FSRC=Q 
FSRCAQv, 

P S- N r )

(LD FSRC=AC=@) (LD FSRC-@) (LD Ac@) (Acexip) ( )
(51 5 

(5 t2-13) 5)

127 6-A 1833 6-8 1223 6-€ 1823 6-F
Fex18 Fex10 ;?rflng FeX1@SUT ENBT BuUT ENBT 

BUT ENBToe - JUMP/6-D ! etJUre/6-D @ | S AP /6-H —® | StttJUP/6-H "@OeX18(B7:06) DeX1¢B7:86) DeX1B7:86) CeX18 B7:8B€)

< STe< 
7N

1524 6 1124 6-0 1083 6-H 1403 6-8

FCCHIN(FNF2) FCCe@4(F2) ;fig*gg ;Sgflg(fln8UT FD BuT FD ._() F @S ——JUMP /36D "@ elT B QP 36-D "@ etttkJUMP/6-D | SO JUP-36-DD+000R 14 D«0020e4 DeZERO D+200019

136)

STORE XI10

NOTES

I. TEST SIGN OF FSRC (X1@:BIT 7

2 SET FLOATING CONDITION CODES (FCC)

USING THE APPROPRIATE CONSTANT.

NOTE THAT THE FCC 1S CONTAINED

IN THE LOWER FOUR BITS OF THE BUFFER (BUF).

o| cranGena

T 
ZEjco0 NUMBER REV,

FPII-F FLOWS (&) DIFD| FPII-F-2 B
SCALE [T 50F 40 owv. | | 11 1T T T T 1T

7 [ 6 | 5 1 4 3 [ 2 W 1

| 
1

IB!V
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|
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WING AMD SPICIICATIONS,MERPI, AME

MPAODUCEDOf COPNED OR USED N
Tk BASKS FOR THE MAMASACTUMOR

FSR({=0 
FSR(C#d

(LDC FSRGAW) (LDC FSRC-G) 
(LDC AC-3) LOC(5) &3] 

5 (5)

2% 1937 
1227 ?-C 1327 ?-D

FCCe@M(F2) FCC+@%(F2) 
F13¢2ERQ F13¢2€R0BUT D BUT FD 
E13+E12 E13¢€12

.JUMP /¥ -F .JUMP /36 ~F 
Tex12 Te<12D«000004 D+ 220004 
BUT Y8 BUT Y8
o e JUMP7-F p— e 2-F

DeF12(B1:88) D+F12(B1:B9)

| 2

1=12 \L 7-E 1518 l 7-F
SET SIGN 

CLEAR SIGN
--------------- AW/ 7-G 

e T Y7 ND¢ 120000 D+ZERD(36)

(STORE ZERO) L l

/ 1447 7-6IN THIS CASE THE FSRC IS ZERO

NO ROUNDING iS N ARY 
F12¢SRICFI12)

30 UNDING 1S NECESS 
£12¢3ER0

--------------- WP, 72-H

DeZERD:F12¢B6)

1459 7-H

X12¢SRH X12)

TBUS+BUF 
!8UT FT

--------------- JUMP/ -4

DeBUF

(34)

( ROUND/ TRUNK)

THIS ROUTINE SETS UP THE FSRC SO THAT

THE ROUND/TRUNK ROUTINE CAN BE USED

TO COMPLETE THE QOPERATION

TITLE 
[1%5e ) NUMSER [11A

FPUI-FFLOWS (7) D|FD| FPII-F-2 B
SCALE ISHEET O OF 40 osr. | V J TTTTT T7 [ 6 | 5 1 4 3 | 2 | — 1



3 |[[§T 2371493 [aja 2| 1

o
of AACOUCTD Ok COPYMD OR USID N WHOLE

AS

t3-9) (@-A0) (FSRC-AQ) ' (FSAC-2)

D {CMP FSRC-AC-0) (CMP FSRC-@) CMP (cMP ac-g)
&2 (5) 5 : (5

1825 8-D

[ oeenciriacas e oL AND FSRC IN § REGFCCe@4CF2) FenC .XOR .200 EAC:F12¢86) Fex10
BUT FD BUT ENBT BUT ENBT
eJUMP 736 ~F KW, 36-8 B T JFP- 36-8D+ 209004 D+ 100066 1457 oL DeX168¢B7:86)

F12¢SRICF12) INSERT HIDDEN BIT
(36) (36) E12¢ZERO

| it P81 ZERC EXPONENT FIELD (36)

(STORE ZERO) (SET FCO) D+2ERD: F12(B6 ) GET Feo)

1
Y

| 
B

DI
FO
 
F
P
I
I
F2
.

1706 8-n

X12¢SRACX12)

| e RAXI2) e aen INSERT GUARD BIT
DeX12(B7:86)

17272 \L 8-N

FeQ GATEQ ONTO F BUS
| BuT ENBT T8 P-C TEST SIGNS

THE COMPARE INSTRUCTION iS ACCOMPLISHED D+OX B7: 58>

BY SUBTRACTING THE AC FROM THE FSRC AND POSITIVE NEGATIVE

SETTING THE CONDITION CODES ON THE RESULT. SIGNS SIGNS FSRC>AC FSRC<AC

THIS ALGORITHM FORCES TRiVIAL CASES TO 28 T " 1? 2
FALL OUT AS FOLLOWS:

I TEST FOR ZERO OPERANDS

(8-A8-838-1 1487 8-€ ~ 1495 8-1 1087 8K

2 TEST FOR QPPOSITE SIGNS X1@eX1) FCCe0Q y FCCe1d(FN)> s
- O - g . Jre - 8-F P = ~-JJPI36-T ] o --MP36-1

3 TEST FOR NONEQUAL EXBONENTS DeX11¢B7:86) O+2ERD De2oee1e
(9-G6,9-H) _

4 TEST FRACTIONAL DIFFERENCE 1451 8-F

Xtiex12

| BT TROEJUNP/8-6 > SWAP AC AND FSR(

Dex12¢B7:86) FOR THE FOLLOWING REASON
((-FSRC)-t-AC)) = AT -FSRC ESERV )

1349 8-G

X126X10
-------------- e s8-H

DeX!Q(B7 B&)

* -
1009 8-C 1455 \L 8-H

BeX14-%17 SUAB ' BeXi3-Xi14 SWAB
SN — AMP-9-A S R JUMP 9-A COMPUTE EXPONENT

DeX14-X1K BO:B7) DéX13-Xi4(BR:B7) OIFFERENCE

(9

(rest exp)

REVISIONS

O | CHANGENO, | Rav. - -

TITLE NUMBE .

FPII-F-FLOWS (8) DIFD FPII-F-2 B
]

R~ a l
ScALE [seer 1 ord0 Joer] T 1 | 1 1 1 1

7 | 6 | 5 1 4 3 [ 2 i 1
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MROPERTY OF BIITAL SQUIPGRIENT CORPORATION AD

AL NOT B APRODUCED CR COPHID OR VD N WAMELE

QR 8 PART AS THE BASIS FOR THE & NLSACTURMEOR SALE
OF rTeng PERMISSION.

D

(TEST EXP) D

(8)

1456 9-a

Ted GATE B ONTO T BUS
T T

T T BT e ew | TEST EXPCNENT DiFFERENCE
FSRC< AC DB 

FSRC<AC

T 

]

pe

1110 9-6

C 
FCCe18CFN Y 

= 
C

_______ — AP36-T 
FCCeo@D+0200 18 

JPs36-1
DeEERDT T T

1012 9-C

X12eXi2~%11 SUBTRACT FRAC
S, JNP9- v ACT FRACTIONS(FSERY ) 

DeX12-X11¢B7:86) 
@

L4

1363 9-1
ptrvraey

o et xa8T GATE X'2 ONTOF BUS 
o| DDLU P 9-F TEST FRACTIONAL DIFFERENCE 

]
DeX12(B7:86)

N
]19 

31 

i!LL1) =
a

B 1149 3-D 1120 9-€ 1109 9-F uFCCe18CFN) FCCe@4(F2) FCC+0@edeadis — JUMP/ 36-1 b e — NP/ 36-L 
b _ _:_ - _-JNPs3e] 

—E
D«20010 

0+ 6e00aY 
D+2ERD 

)

B
\\// 

—
/7 T\

—

€serv)

REVISIONS

jlox CHANGEMO, [ rav. 

—I 

FPII-F-FLOWS (9 DIFD| FPII-F-2

Y —— [er 2~ oF a0 osr.] [ I I T TTT

1 4 [ 3 2 —~w 1
VA= 8
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TS DRAWING AND TPECIFICATIONS, MEREIN, ARE THE 
W

PROPERYY OF DIGITAL BQUIPMENT CORPORATIOM AND

SMALL MOT M REPRODUCES OR COPND OR USED IN WHOLE

OR 4 PART AS THE RASIS POR THE MANUFACTURE OR SALE
OF (TEMS WRITTEN PEAMISION.

( DIV AC=FSRC=0) (OIVFSRC=0) (olvac=9) oIV

%) 5) 95) (5) D

1236 18-A 1876 10-8 1226 18-C 1026 18-D

R1eBX R11¢8BX FCCe@“(F2) X13ex13-X1
Foceah FECeRY BUT FD R1vel 73 223 SUBTRACT EXPONENTS
etttb DL DLtJUMP- 37-B P JUPs32-8 | pemmemmmmeeeeeo JuWse-F | e JUMP 18- SETUP [TERAT v

DeBX DeBX D« 200004 D+030872 . 000830 /18-t ETUP [TERATION COUN

1461 18-

X13¢xX13+200

JUrP18-1 ADJUST EXPONENT BIAS —
DIVIDE BY ZERO IS UNDEFINED 1F THE DIVIDEND 1S De 1000200

AND THEREFORE CAUSES THE TRAP %74) ZERO AND THE DIVISOR (36

PATH TO BE TAKEN (TrRAP TEST) 1S NONZERO THEN THE ((STORE ZERO) 1462 18-1

QUOTIENT IS ZERO | ge2ero

-------------- P 18-F ZERO QUOTIENT ACCUMULATOR
De¢2ERQ

14964 10-F

F12¢SRIC(F12) c
E12¢2ERO ros INSERT HIDDEN BIT
R ettt UM /18-

DeZERD:F12¢BE> ZERO EXPONENT FLELD

1466 19-6

X1 2¢SRO(X12)

[ BT RO P e INSERT GUARD BIT
DeX12¢87:86) TEST FOR INTERRUPTS OR PFAL

=

¥ ey

Ecn
' INTERRUPT PENDING _—

]

1536 - 1436 18-H HN

PCePC-2 Sy- X1@+ROTLC 2ERD S
CORRECT PC BUT SRC = EAC.XOR.E10)) a
BUT ON SM@-7 f=--=—=com—==nmJUP/29-A eyJUP/T-A X19 == SIGN OF QUOTIENT

DePC-2 D+EAC .XOR .E1@: ZERO L

e
w

%1)) 
[31)} x@f ZERO FSY///;]

(conns@ (o1v-LooP)

B

A

AEVISIONS

ox] owstno ey -
l TITLE NUMBER

FPII-F FLOWS (0) DiFD| FPII-F-2
WALE ————~ [ewer 13 OF 40 oev.] 1 1 1 1 1 ] 1

==~ g 7 l 6 ] 5 4 3 l 2 ]
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“THIS ORAWEME AMD BUCPICATIONE, NN, AN M ="
PROPERTY OF BMTAL ERAMGENT CORCRATION AND

WL MOT S APRCOUCED O “0FND OR UBID B¢ WHDLS
OR IN PART AS THE BASES FOR Tl MAMUFACTURE ONt SALE

oF ress WANTTEN PORSASION,
oPYRe £) 97 7 SETAL SQUMMENT CORFORATION"

DIV - LOOP

5 
a)

g 
"1 

D

1175 1M1-A 1171 11-8

X11eSLO(XI1-X12) X11eSLA(XI124X11)0eSLLEXN Q) 0eSLCEXQ)
RiveR1Y-1 RiveR1Y-)
SUT COUT63 2BIT SUT COUTE? 281T

preeemcccnnnnaa ,11-8 e —— Jes11-9
Dol 1 9~4 DeR14~1se—y 

pr——

" ot

177 11-C 173 1-0
C X12¢5,8¢Q) X12¢SL8(Q) CBUT Y61 BUT Y61

--------------- AP 1-F NT 21T]
DeQX 9%: 86 ) D+X 85: 86

THIS IS A NONRESTORING

DIVISION ALGORITHM [N WHICH:

I. THE DIVISOR IS SUBTRACTED FROM THE | P

DIVIDEND IF THE LAST QUOTIENT BIT e

(COUTE3) WAS ONE. 
]

2. THE DIVISOR IS ADDED TO THE DIVIDEND 
oIF THE LAST QUOTIENT BIT (COUTE3) 1206 1M-€ 1906 11-F .

WAS ZERO. X13621 31 X12¢SLOCX12)
8UsS TBUS+BUF
BUT FT BUT FT
oom e e eTT O eAP M-A NDeBUF DeBUF W

[}

B 

a
[y

QUOTIENT= DIVIDEND - AC _ xi EQ
(34) DIVISOR FSRC X12

ROUNCY TRUNK

B

— 

caauumd

A - A

AVLONS

jlox] owseno v

‘ [ | T AR
I FPII-F-FLOWS un D|FD| FPII-F-2

CALE ———+ [sweer |4 0¢ 40 0:'7‘111[11[[
FESD 
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2 — By zn“THIS DRAWENG AMD SPECWICATIONS HEAEN, ARE THE

PROPERTY OF OIGITAL FQUWWMENT CORPORATION AND

SMALL MOT 8 ASPRCOUCED CR COMEY OR USED N WALl

OR IN PART AS THE BASIS FOR THE MAMNUFACTURE OR SALE

OF IMEms WRITTEN POUAISSION.

D 
D(SUB FSRC-AC-2) (ADD FSRC-AC-0) {SUB FSRC-D ) (A0D FSRC=g) {suB ac=@ (ADD AC»2) SuUB ADD

(9) (Y 5 (51 5 5 %=1 5)

1234 12-A 1232 12-8 18 12-C 1832 i2g-D 122% 12-E 1222 12-F 1824 12-6
FCCe@4(F2)> FCC+@d4(F2) FeAC FeRl F10+F10 FexX19 FloesF1QBUT FD BUT FD BUT EMBT BUT ENBT. £1Q+£10.%0R . 200 8UT EnBT E18+E10.%X0R .208--------------JUrF-36-F et tl® § 2 2 |-$ 3 T et 236-B e ———— +36-8 BUT ENBT P - 76-H b=e AP/ 2HD+@@pee D+20000Y DeAC(B?: 86 DeRC(B7:B6> | feemmmeeeeneasJUMP/6-H DeX18(B7:86) D+ 180000

; D+ 180008

L L -
1472 2-H

(36) (36} 161 X12+ROTL(X10)
------------- -=JPs12-](STORE ZERO) (SET FeCC) AC<Xi@ DeX18¢B7:86)

C 
C

ADD AND SUBTRACT HAVE THE FORM AC«AC£FSRC 
1822 12-1

OPERATIONS FALL INTO FOUR CATAGORIES 
Qe(F128EAC) A ¢

i. BOTH OPERANDS ARE ZERO (12-A.12-B) RI7 HOLDS THE MAXIMUM /""51?:('7'.3")-11‘?/12 | Esvz s;tc.us;o

AC<ZERO ALIGNMENT COUNT DeB00071 .000RS RC AND ACINQ
2. FSRC IS ZERO (12-C.12-D) 

57-DOUBLE 25- SINGLE

AC+AC 
ILYa? J/ 12-J

3 AC 1S ZERO U2-E 12-F

— AC—FSRC (ADD) 
BT B on Rl SUBTRACT EXPONENTS P

ACe ~FSRC (SUB) 

T S JUMP 12K TEST FOR INTERRUPTS

4. NEITHER OPERAND IS ZERO (12-G i2-D 
Dexiu-X13(80:87) OR PFAIL b

IN SUBTRACT, THE SIGN OF THE FSRC z

IS COMPLEMENTED (i2-G,i2'1) AND THE

ADD FLOWS ARE ENTERED.(12-1) | INTERRUPT PENDING

o~

4 >
1976 12-K oB 

1576 12-L a
F12eSRICF12) INSERT HIDDEN BITBeC18.4.2) E12¢2ERO 

()
RE?;g:iAI:EEX _____________ P 19— R1GeB ZERO EXPONENT FIELD iD+3000 10 . 30000 . 000202 BUT NBIT 2BIT TEST EXPONENT DIFFERENCE

S JPr13-1

D8

(19 a3 B

(Pce-pPC-2) (ALIGN )
cm— 

——

A 
- 

A

REVISIONS

! om] ouncENg e 
-l TITLE £ NUMBER ARV,

l FPII-F-FLOWS (12 DFD| FPII-F-2 B
CALE —— |sweer |5 0f 40 oor.] | TTTTTT 1

=T~ g | 7 ! 6 | 5 i 2 [ 3 2 — i
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“TMIS DRAWING AND SCIFICATIONS, MERERG, ARE Wt
PROPERTY OF DMETAL SQAPMENT CORFORATION
SIALL NOT Bl APROOUCED OR COPMID OR USED IN WHCLE
OR N AART AS THE DASIS FOR THE MANLFPACTURE OR SALS
OF ITiMS WRITTEM PERMISRION.

E(AC) =E(FSRC) ECAC)>E(FSRC) 
ECAC) < E(FSRQ)/ NO ALIGNMENT ALIGN FSRC \ 
ALIGN AC \ D

2>
ol 

l") 
o0

1913 13- 
1111 13-D 

1911 13-1

X12¢SRA(X12) 
X12¢SRA(X12) INSERT GUARD BIT PUT EXPCNENT INTO XI3 X13exty

Sekbabanalols —<uw®-13-F | INSERT GUARD BIT 
TeR1Z+8 TEST ALIGNMENT ALTONMENT T BeR10 o

DeX12¢B7:86 ) 
BUT NBIT 2BIT 

B ALIGNMENT COount | TRJUMP/13-L_______________ P 13- MAGNITUDE 

D+R1Q
DeR174+8

1316 \L 13~L b
2 2 INSERT GUARD BIT Yeaoracx12)20 

TEST 3L IGNMENT BUT NBIT
19ty 13-E MAGNITUDE 0 e JP/13-H

13-8 DeR1Y4-81114 : 
X12¢SRB(X12)

RIGER14+) 
2

SG?CENBT v JUMP£13-6 §_______________ P 36-B 
[T T TToeme 713- 

115 i 13-HD¢AC( B7: 86 ) DeR14+1 il
1013 13- gc’;ugmr l c

T(SET FCC) _fli'z_?_“_a _____ Ut~ 36-8 I
DeAC(B7:B6) 

@ 
8) Y

9 YT 069

SET FCC 
1214 13-G6 

1115 13-4

X12¢SRO(X12) 
X11eSRAC(XK11)

RIYeR14+1 
RiteR14-1

BuUT 2B1T BUT 2817
---------------JHP13-6 N | L 2k |

DeR14+1 DeR1Y~1

B
! 

—

o
]

N

a
1216 13-F 

m?z 13K w

Fea ! NOTE. Y8-SIGN OF FSRC Fea s
BUT ENBT Y8 

BUT ENBT Y8IN BLOCKS 13-D AND 13-L, THE EXPONENT DIFFEREMCE | 770 =17%JUMP 14K ENBT=SIGNOFAC | BUT ENGTY8JUMP 14K [a)(B OR RI14) IS COMPARED TO THE MAXIMUM ALIGNMENT D¢ 87:88) 
De(B7:88)COUNT (R17) TO SEE IF THE ALIGNMENT IS WITHIN BOUNDS.

AN ALIGNMENT OF MORE THAN 57/25 MEANS THAT THE

CORRESPONDING OPERAND VANISHES (13-B,13-C,13-H). 
B

ALIGNMENT OF FSRC TAKES PLACE IN (13-E,13-G) -
ALIGNMENT OF AC TAKES PLACE IN (13-1) 

Q
ADD-SUB S

- 
A

REVISIONS

o] cHANGENG. [nev.

| | TILE EJcO0E NUMBER REV.

FPII-F-FLOWS (13) D|FD| FPII-F-2 B
CALE ——— [sueeT 16 0f 40 osr.] [ VTT T T 1e . 

.? 8 7 , 6 | 1 4 [ 3 | 2 T 1
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“THrS CRAWING AND SICFICATIONS, MEREIN, ARE TTME
PROPERTY OF DIGITAL SQUIPMENT CORPORATICN AND

SMALL NOT 8 REPACOUCED OR COPHD OR LID N WHOLE
CR I3 PART AS THE BASIS POR THE MAANURACTURE OR SALE

OF ITIms WRITYEN PERANISION.
SOPYRENT DASITAL BQAAPMEMT CORMPORATION"TM

( ADD-sUB )

SuB (3 ADD
o v

D f \ ( —
T 81 H 29 D

1442 14-a 1942 14-8 1942 1Y4-J 1840 194-K

X126X12-%11 X12eX11-X12 SET SIGN CLERR SIGM

------------- -- AP/ 14-Q P JUMP/ T4 -0 P e JUMP /14— A eUMP A 1M=L
DeX12-X11(B7:86 ) DeX11-X12¢B7:96) D+ 12ee0a D¢ ZERO

1364 14-g

Fexi12

BUT XNBT x2BT

--------------- UMP./ 14-D

DeX12(B7:886) 1509 Y-

XigexX12+x11l i e T -- JUMP/14-5
l DeX12+X11¢B7:86)

1121 t4-C 1191 \[{ 1%-D 1141 \l/ T4-E
C FCCe@4(F2) CLEAR SIGN SET SIGN C

BUT FD Text12 P m JUMP/14-F

S — JUMP36-F BUT Y62 D+ 120000
D+220004 P m JUMP/14-G 1527 14-5

D#X12(B5:86)
1477 [9-F Fex12

BUT xNBT

X1gé=-xi2 e MRtyem

--------------- JUMP/ 14-R DeX12(87.36;

D¢-X12¢B7:86)

1367 \]/ 14-R
— Fex12 : —

BUT YB2 |

-------------- JUMP/14-G 
,

D¢X12¢85:B86) 2 ko

1542 14-N -

N X12¢SRBX12)

i b e e -— P 14-0
DeX12(87:86) o

(NORMALIZE) Py Ii !
u

19) -

B XZBT;O > :; 1665 1%-0 &‘
> 

X13e%) 31 o1! Y- - -
e "6 TBUS+BUF =
x1 X12) BUT FT 5

(36) maotexe i, AP/ T4-R B
BUT Y61 D¢BUF

(STORE ZERQ) G JUPP/ 196

1533 14-p DeR1Y-1 B

XigeR1Y

fommm e ~=JUMP/14-] -

— DeR1Y S

@i

1 14-H 1 -— Tae1 82 502 19-n

RI4eR1Y SUA T
X13eX13+X14 b ts-_-f--?wm,-’q-p Bum‘i"s;?;
TBUS«BLF O+RIW SR | JUMP M-
BUT FT DeBUF
- JurP/34-a

DeBUF

(34) (34) (34)

A (ROUND/ TRUNK) - (ROUND/ TRUNK) (ROUND/ TRUNK) A

REVISIONS

o] owncEno. [rev.

% ' I TITLE ZECO0 NUMBER REV.
1 FPII-F-FLOWS = {14) DIFD| FPII-F-2 B

SCALE ———— [sweET 170F 20 ost.] | [ 1 1 ] 11
* reoe - i - T 1 L T _ I |. 8 J 7 I 6 | 5 f 4 | 3 | 2 | TM |
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“THIS DRAWING AND SPECFICATIONS, HEREN, ARE

PROPEATY OF DIGITAL SGANPMENT CORPORATION

AL NOT I REPRCOUCED OR COPHED OR USED IN
OR 99 PARY AL THE SASIS FOR THE MANUFACTURE OR SALY
OF ITEMS WRITTEN PERAUSIION,
COrReHT £ |97 7 DREITAL EQUIPMENT CORPORATIONTM

(MOD FSRC=AC=9 ) (MOD FSRC=90 ) (MOD AC=9 ) MOD D(5) (5) (5) 
5)

1231 / 15~ 1931 15-B 1221 15-C 1021 15-F
FCCe@9w(F2) FCCeB(F2) RGCeP4(F2) 

X13eX13+X1yBUT FD BUT FD BUT FD 
R14¢(7@.38) ADD EXPONENTS S

bt aens-g | bl weas-e | LT T JUP/15-E 
p—m e JUP16-E SETUP ITERATION COUNT

(lG)_

( ENTER-MUL)

((STORE ZERO TWICE )

I(IS) 
C

I DOUBLE SINGLE 2

1143 15-D 1142 15-E THIS INSTRUCTION GENERATES THE PRODUCT OF ITSPP — 

PP — 

TWO FLOATING PCINT OPERANDS, SEPARATES THE PRODUCT

I;EERGOER | stiPP 36 | G Rhe Z250P o 6-F INTO INTEGER AND FRACTIONAL PARTS AND THEN STORESD+2ERQ D«ZERQ BOTH PARTS AS NORMALIZED FLOATING POINT NUMBERS.
FOR EXAMPLE [F 

-

PRODUCT = 1111000111 X 29 ]
THEN cies)

INTEGER = 1111000000 X 29
FRACTION = 0000000111 x 24

(367 (36) THE INTEGER IS STORED IN THE ACv!. THE FRACTION, i ~l
AFTER BEING NORMALIZED, IS STORED IN THE AC. iu'_(STORE 2ERO DOUBLE) (_STORE ZERO SINGLE) NOTE THAT IF THE AC IS AN 0DD REGISTER THE INTEGER =
IS OVER-WRITTEN BY THE FRACTION. 

o

[V

O

IN THIS CASE, BOTH FRACTION AND INTEGER I:ARE ZERO (SINCE THE PRODUCTIS ZERO)

B

A

REV'IONS

CH CHANGE MO |uv.

| | 
TLE £jco0 8 NOMSER REV,

FPII-F FLOWS (3 DIFD| FPIIF-2 B
g e - ) 

.

8 [ 6 | 5 1 4 3 | 2 e 1



{1
59

}

v
t Z_J:Tid31o4d] 2| 1

(MUL FSRC=AC=¢) (MuL_FSrC=9)

5 5

1230 16-A 1030 16-8

FCCe@4F2) FCCe@4C(F2)

BUT FD BUT FD

--------------- JIP/36-F b= —mmm o m e e P 36-F

D+@00eRY D+0e00ey

PRODUCT IS ZERO

£36)

(STORE 2ERO)

(&)

1220 16-C

FCCeB4(F2)

BUT FD

——————————————— JURP/36-F

De@e28e"

CORRECT PC

BUT ON SM@-7

(ENTER-MUL )

(15)

MUL

5)

1320 16-D

X13eXT 34X

R14«(78.30)

--------------- JurP/1e-t

D+000070 .000830

| INTERRUPT PENDING

1506 16-€

X13€Xx13-200

R --JUMP-16-F

D+ 180000

1587 16-F

Fi2eSRI(FI12)

E12¢ZERO

D+2ERQ:F12(B6)
—_

1154 16-6

Dex12(87:86)

1511 16-H

X1@+ROTL( ZERO

w(EAC . XOR .E18))

BUT BR.OR.PFARIL
--------------- JUP-16-1

D¢EAC. XOR .E18: 2ZERQ

1370 16-J

PCePC-2

BUT SRC

--------------- JurP,28-A

DePC-2

(20)

(CORRECT)

¢

1270 16-1

X12¢ZERC

-------------- JUMP /17K

D¢2ERO

omn

{ MUL—LOOP)

ADD EXPONENTS

SET UP TTERATION COUNT

ADJUST EXPONENT BIAS

INSERT HIDDEN BIT

ZERO EXPONENT FIELD

PUT MULTIPLIER INTO Q REG

X1g «— SIGN OF PRODUCT

TEST FOR INTERRUPTS OR PFAIL

ZERO PARTTIAL PRODUCT

S
A
R
E
r
L
A
N
E
 
1
0
0
4

TITLE [S12E NUMBER

FPII-F FLOWS 0&) DF() FPIIF-2
[1T11| smeEr 1IS0F 40 D

2 | 1
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l

v

A
R

-
2

[o
FF
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PRCPERTY OF OIGITAL SQUIPNENT CORPORATION AND
SALL NOT 3 RSPRCOUCTD O COPWID OR UBED TM WHOLSE
OR B4 PART A3 THE SASTS FOR THEE MAMUFACTURE OR SALE

. MW LOOP

(1)

D 1513 V7% D
X12€5RAX12)

QeSRAKQ)

BUT (Q8.048)>

bP 1740

DeX12(87:86)

@ i

\\ i /7
1249 17-A 1258 17-8

]gla«»sag<)x1e) i gz«saggxunmm ALL SHIFTING 1S DONE

RIGeRI4-1 Ri4eR14-1 WHEN WwE DROP OUT OF
BUT (08.048) BUT (Q8.Q4@) 2BIT THIS LOOP LEFT GARD

pommm eJUP/17-R ( ettt JUMP/17-A BIT IS ZERO
DeR1Y4-1 DeR14-1

4

//
C C

TEST MSB OF PRODUCT TO

1242 Py 17-D SEE IF PRE-NORMTLIZATION
IS NESCESSARY. ALSO BREAK

;:’7“352 P14 OUT MUL AND MOD INTO SEPARATE

--------------ARP/17-F —_— FLOWS.
DeX12(B%:B6>

—p e

Ex
MOD MUL |
.

s B — —
] ]

148 17-€ 104% 17-F I;‘\,‘

X1ReSLACR12) » X12¢5L8(X12) Y
e 17-6 poe - —=——memo=ie AP/ 17-H £T PRODUCT LEFT ONE PLACE =

B DeX12(B7:86) DeX12(B7:B6) Snl a
(ROUND/TRUNK TEST) W

1215 17-8 (307 1514 174 T
X13X13-1 X13eX13-1 Qo

------------ --Ps17-1 re17-J DECREMENT EXPONENT
DeX13-1¢(B7:96) DeX13-1¢B2186 )

' : B
NZ L

—— o———

1448 172-1 14y 12-J

FeX13 ;JaiISG-BLF
TEST BUT E28T Y9 Y8 FT TEST FT STATUS
- --JAMP/18-P pommmmm eJUMP/M-A NEXPONENT DeX1B7:88) DeBUF BIT (Y6l

(18 (349)

MOD-TEST ROUND/ TRUNK

A A

REVILIONS

ox| owaEna [aev. .

g ' TITLE 25100 NUMBER REV.
; 

FPII-F-FLOWS (17 DfFO] FPIIF-2 8

SALE +——~+ __|[wemT_20of 40 osr.] | [ I 1 1 1 1
D faRE&

= 1 : | : ; 3 | : ETE
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“Teis DRAWING AND WICIFICATICNE, MM, ARE Y 
L. ]

PROPERTY OF DANTAL SQUWMENT CORPORATION AMD
PHALL NOT S ABPACDUCED OR COPED OR UBED N WKL

OR 1M PAKT AS THE DARS FOR TVl MANAEACTURE OR SALE
CF ITEg WRITTEN PEUAARON.

EXP< -127 EXP>+127 MOD -TEST -i2B<EXPC #1128

D / an
e 109 201 191 200 D

_ UNDERFLOW OVERFLOW

1047 18-a 1241 18-0 1043 19-€ 1243 10-F 11 -

8uT FO 8UT FD X12¢SLEKX12) X12¢65LAX12) DUMP GUAR X144X13.XOR. 280---------------AXP/18-D fommmme e ARP/18-D QNP 18-6 prmm=—mm-m—-——- ANP/18-6 | g1y UARD BUT ENBT E28T LOAD UNBIASED EXPONENT
D+X10C¢B7:B6) DeX18CB7: 86 ) DeX12¢87:86) DeX12¢87:86 ) SRANP/18-5 INTO XI14 AND TEST

[ T [ D+ 100000

1516 18-6

STORE FRACTION E :g:isx‘.:( Fi12> Dcu&i leg?zE;‘ afl’ra
(8 

P n———— AP 18-M EXP<@ EXP=0 EXP>ODeE1 I E 12006 INSERT EXPONENT @ a 20

1512 1EXPPRODIS® s 19-M weg 199 1296 10-R

X12¢ROTR(CF10.0R.F12) T FO £C . =£12) INSERT SIGN oo -~ JUP/18-D e e 18- C
| FCC+OGKF2FV) OF PRODUCT DeXINB7:08) DeX1X B7:96)

2 s AXP18-1
D+880006

1127 18-C 1126 18-0 . 10-1 a8

AC .0R . 1+2ER0 AC .OR . 1¢ 32 >+ 2ERD
Teuses Teuseaue 2ER0 A FETCH STATUS STORE FRACTION

N e_______________ P -a | oA A, JUrP/15-E TEST FIVAND FD 1846 18-5

D+BUF DeBUF i X116 2030 >-X14
-— — e T LT /19~-8 s

D+274000 . 814008 |

" 1] 00 9 
B

(ROUNDITRUNK) 1183 18-J 1162 18K TEST EXP MOO

AC.OR.1eX12 aC.0R.1(32)ex12 o
Sttt AP 18- JUrP/18-n STORE iRTEGER \DeX12¢B7: 86 ) I(m DeX12¢87:86) £ (NTEGE B‘-‘,—

(STORE ZERO TWICE) =
2 Xlle (% OR 24) - EXP a

L';'aflgl:ggé T?ggKF:chTTIgLE 1297 184 1164 18-n IN BASE TEN .

N UPOATE Fer A prgem—, peTP— 56 FOR DOUBLE PRECISION

- S -~ AFP/18-N S -~ NP/ 18-N STORE FRACTION 24 FOR SINGLE PRECISION
IF NECESSARY De2ERD D+ 2ERD o)

B
1927 18-

R11e8X UPDATE FEA (RID 
—FEC+18

............... TP -8 SET FEC TO INDICATE
D+BX OVERFLOW

37

(TRAP TEST)

A A

_ VIS

, o CHAMNGE NO. | mev.

' T L2 NUMBER ey,! FPII-F-FLOWS (18) oo FiF-2 B
YT en— Jweer21 ora0 fowr T T T TTTTT

I 4 I 3 I 2 | Tw |
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O 4 PART AS THl BASIS FOR THE MANAFACTURE OR SALE
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corrmant £ | 7 7 DUNTAL IMPMENT CONORATION”

(TEST EXP MOD)

1))

149, 19-A

| BIexl] 308 worgc | GET LOWER SIXTEEN HERE WE FINALLY GET 70 A
DexX11¢B@:87 BITS OF X11 INTO R4 NON-TRIVIAL CASE. A MASK IS D

GENERATED IN Xi1 WHICH WILL

INDICATES THAT FRACTION 1825 \L 19-¢ / ALLOW. THE INTEGER AND FRACTION
T PARATED.s 7ER0 STPTPv O BE SEPARATED

TeR1Y OUMP GUARD BIT

BUT NBIT TEST EXPONENT pd
e P/ 19-H

exp> (28 DeR1Y 1<exp< (28)

! |

1150 19-0 1059 19-H T

F12¢SL&XF12) DUMP HIDDEN BIT X11¢ZERD

|_B1acels NP/ 19-E INSERT EXPONENT 113 19-L .--5’1-5:95.'55%/:9-1 INTTILIZE X1t
DeE1I:F12(96) X14exX12 D+2€ER0 PCepPC-2

S, UMP /191 (123

1526 19-€ DeX12(B7:96) INTERRUPT PENDING !

]
X1ZeROTRFIO-ORFIZ) | INSERT SIGN AND ROTATE RIGHT 1218 \L 19-n
FCCR4(F2) SET CONDITION CODES ki te-1 1151 19-J
BUT FD M19eX11 AND. X1Y

S TS S S, JUMP/ 19N Rifexih SE x| R4 ::,;’CS;E CORRECT C
D+00000 DeX11, X1 : Pos o mm e - 4AND .X12(B7:96) beriecaear GETS EXP | e ue2e-a | pe

DePC-21530 J( 19-M
' ]

FlueSLEKF1Y)

ElnEDd 2

_ .OR.PFAIL 1179 19
13 19-F 1N 19 ) SRt JFP/19-0 (CORRECT)

AC.OR.1eX12 AC.OR.1C32 X112 T DeE13:F19(B6) X11¢SRI(X11) .

R —— 7 %€ AP 73%-F WTEC BUT 2817 IN THIS LooP 2EXP: : INTEGER BUT 281 LDeX12(B7:86) DeX12¢87:86) I NTERRUPT PENDING e
INTERRY END o DeRTaT AFP/ 15K ONES ARE PUSHED INTO X1 ,

(36) 177 19-1 1633 19-0 l —
(STORE ZERO DOUBLE) (STORE ZERO SINGLE) sorPe2 X19eROTRC CF 18 .OR.F19) o

BUT SRC qur eI —
---------------AP 288DePC-2 »--;E---;---;m‘ /19-Q 1332 1 19-R

14:F19.0R.FI14(B6) .

| X12USROCX1186RSHD X127] GENERATE FRACTION AND N
(29) DeX118aR.aMD.X12(87:86>| INSERT GUARD BIT '!"‘r

THIS IS HOW THE MASK (X1} IS USED CORRECT =
TO SEPARATE THE FRACTION AND INTEGER 1433 \L 13-u &

x\I[ONEs | ZEROS | xn[ OwES | ZER0S | 112 o 20 MASK OF IRRELEVANT BITS ral
AND AND I 8uT x28T —e TEST FOR ZERONESS %

--------------- P

xia[ PRODUCT 1 e[l PRODUCT ] 2 D¢ 1708000 o
l 1157 19-p 1156 19-9

9
RC .OR ., 1eX1'e AC.OR.1(32)exX1Yxia[ T T ZEROS ] xi2[_ZEROS| F i\ | Re.or.Text PR |__fc.Om.1(3e e 18R STORE ] B

WHERE. I =INTEGER PART DeX14¢B7:86) DeX 1% 87586 ) INTEGER ez 19-5 (14)
F =FRACTION PART FCCHPHF2) NORMALIZE

FD paratu——

e ANP/¥%-F

Deo000R"

STORE ZERO

A

REVIRIONS

O] OWNGEND. [ Rev.
| | U ] €jcoo NUMBER RSV,

FPII-F-FLOWS 19 DFD| FPIIF-2 B
KALE +——+ _ |weEr22 OF 40 osv.] | I I 1 1 1 1 _,
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“THEE DRAWNG AND PICFICATIONS, WIBREIN, ARE TWE P ———
PROPERTY OF OMGITAL BRUNPMENT CORPORATION AMD

o ooy 5 T DA PO TVMAPABACTLRGOB Tk
pAu-, 077 PUTAL UMBIT COMTRATIN CORRECT

(i0-16-19)

oMo DMI OM4 OM2 DM3 DMS DMé om?

D D

1758 20-R 1 7% N 20-8 1% 28-6 1753 28-L 175 20~ 1785 20N 1752 28-0

SERV(BR .OR .PFAIL) RO¢RD+8 RD+RD-8 RD+RD-2 RD+RD+2 PC+PC-2 PCePC-2
............. -~ JUMP-/29-Q SRY Z2-mmemmm- WP/ 20%P SRY 2 ~==~-=-P, 20-P SERV(BR.OR .PFAIL) SERVXBR.OR .PFAIL > SERV(BR.OR.PFAIL) SERV(Bk .OR .PFAIL )

DeX19 B7:86> DeRD+B D+RD-B SRY Z -====-JurP-28- SRI 2 coo WIP/20-Q | femc—mmmmmmmmae P | S Jure-2e-a
DeRD-2 DeRD+2 DePC-2 DePC-2

—— o

THIS ROUTINE IS USED TO RESTORE
C 171 29-p ALL REGISTERS TO THEIR STATE PRIOR c

P TO THE EXECUTION OF THE INSTRUCTION

o JUMP20-Q THAT IS BEING ABORTED.

DeX 1K B7:86)°

—p -

BEo
——

153% 20-9

RIS+ UDATA o

BUT SERV(BR.OR.PFAIL) I! :
_________ L

SeUDATE =

a8 w

l %(2-KDI-Z ) (26-KDII-Z ) o
THE TRAP PATH WILL NORMALLY BE

FETCH TRAP TAKEN UNLESS A QUIRK BR IS ENCOUNTERED

(A BR THAT IS ASSERTED AND THEW NEGATED B

BEFORE ru& PROCESSOR ISSUES A B6€)

—

A A

REVISIONS

jlox] owuncEno. [nev. e

{ I l TIPLE [S12€ - NUMBER REV.
| 

FPII-=-FLOw> 
20, 

D|FD| FPII-F-2 
B

i SCALE >+~|weEr 23 of 40 osr.] | | | 1 1 1 1 1
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SALL NOT 3E APR0OUCED OR COPMD OR USID IN WNOLE
OR I PART AS THE BASE SOR TME MAMUFACTUREO) IALE
OF TS WRITTEN PERMISSION.

(fOST-CLR) (FosT-CLR)
a 

)]

D 1779 21-A 
D

X11¢2ERQ

CLEAR FLAG

.--?.JI_EPEI____m,Z,-Y THIS ROUTINE FETCHES THE UPPER SIXTEEN BITS
D¢ZERD OF THE FLOATING DESTINATION WITHOUT INCREMENTING/

DECREMENTING ANY INDEX POINTERS. THE INDEX UPDATE

WAS PICKED TO INHIBIT THE g RGe2

NORMAL OPERATION OF \'w 21-1 1617 21-p BUT FOST
- - . JUMP21-F

— BUT FDST > 5. 000002

FCCe@4(F2) R11eBX

8UT FDST FECe@2
---------------- e 27-8 e ———T"V%, v Y

D+ 000084 DeBX

27 (37)

FDST MODES ILLEGAL

C ILLG DM DM! DM OMm4 DM3 OMS DM? DM6
. 

C

1730 21-C 1721 21-D 1722 21-E 1724 21-6 1723 21-N 172% 21-0 1727 21-5 1726 l 21-Q
R11e8X BAR12¢RD EA,R 12¢RD R12¢RD-B BA¢RD DAT] R12¢RD-2 BA+PC DaTl Ba+PC DAaTlFECe+®2 P, R12+«UDATA BeUDATA B¢LDATA----------- JUMP-37-/ -EQ-S-AC-E-'-----JJHPIZI-L -I-D--S-RA-C-E---“-M?/ZI-M | it e ¥ P42 B 10 3FALE e JUMP 21 -1 I SPACE 1 SPACEDeBX DeRD DeRD O+RD-B pom eHEWP 21 DeRD-2 BUT GR7 8uT GR?

DeUOATA ————AEP21-T | p--mm—————e—e- JUP/21-R
DeLDATA DelDATA

i

—

1947 21-x | 179 214 -
I BeB+R10 1 -1720 2I-F 2HAA -- P 21-T -—Etg---c-)-—-—-m/el R Eicn

DATI 
D«B+R10 DeB+RI0 

-
QeFDST 

BUF< UDATA
MAINT 

\V/ \/
L Jump/ay | b JUMP/21-M 9 e hN

1545 21-T 17 21-R L

Jues21-4 | e --JPr2t-L w
D+RD+B DeRD+8

] T

o

BA¢R12 DATI
R12¢UDA

10 SPACE ~—mm- JUPP/21-L B
DeUDATA

e 
1 —_—1362 \L 21-L

BA¢R12 ATl B
BUF +LUDATA
MAINT

b 1D SPACE - JUMP/21-Han 
DeUDATA

LLEGAILLEGAL 1%4¢1 \[/ 21-n

X13 )BUF

JUP-22-C

A DeBUF - A

(22)

ARVILIONS 
FLAG-ZERO

jlox CHANGENO. |asv,

1 I [ TITLE NUMBER ARV,

l FPII-F FLOWS @ DIFD| FPIIF-2 B
ALY JwecEr 24 o 40 owr.] | | | 1T P 0T I 1T 1“oma
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PROPERTY OF DIGITAL BQUIPSEINT CORPORATION AMD

ALL NOT 3 RFPRODUCID Ot COPNID OR VD N WHOLE

OR ¢ PART AS THE SASIS FCR THE MANURACTURE OR SALE
oF 1T WRITTIN PORMITIION.
MO ) | G7 7 ORITAL IRUIPMINT CORPORATIONTM

( TEST ZERO) (FLAG-ZERO)

2n 
21)

D 
1550 22-2 1552 22-¢ 

0
8¢ 10.4.2) Be(108.4.2) SET UP INDEX CONSTANT
X12¢ROTL(X1ID) X12«RDTLI(X1B) LOAD XI2 WITH FDST

[ 000010 avoaeya8 [ De000018.00000 oaaons | ROTATED LEFT ONE PLACE

155, ge-8 1482 22-0
— 

Fenia Fex12 TEST FOST FGR ZERONESS ACLEAR FLAG CLEAR FLAG ND SIGN -

BUT EZBT BUT E€2BT 18 INITILIZE FLAG
--------------- e s 22-F P e e - P 22-FD+2ERO D+2ERO

FOST=@ 
FDST=2

—_— e 

AY PP T n

1257 22-H

BUF «FPSC 
BUT FILV C

——————————————— JUrP22-6

D+FPS

!) 
o

Y

1957 22-€ 1955 22-F 1255 22-G 1355 ! 22-1
BUF «FPS BUF «fPS BUF ¢FPS R11¢BXBUT OP1B ot 8uT 0P1B a1 8UT OP1B FECe14o eQPP . B N i i QMR 22K SET FLAG |DeFPS DeFPS DeFPS e—e 22-6

DeBX |

] | Efoe)
[

NEG ABS TST

o~

1312 22-J 1311 22-N 1710 22—« Ii'—L
b 

X11¢2ERO X11¢2ERQ Fex18 aFCCe@w(F2) FCCe@4(F2) BUT ENBT o
BUT FDST BUT FDST ) S s22-1

--------------- AP ,27-8 - -ooomem-e--ANP-27-8 Dex1@(B7:86) “gaD+2008e 0+000004 [
=023

QPERATE

] 4 8
1553 22-L 1153 22-n

-1 FCCe19(FNER) FCCe@M(FEY
BUT FDST BUT FDST —

--------------- JUPP/24-A e ooP 24-R
D+800Q 14 D«00eR

2n 
24)

(_FDST MODES ) (sPecrTaL pEST )

A 
N 

A

REVISIONS

jlox CHANGENO. [ rev.

¢ | | 
TULE £ NOMSER REV.{ 
FPil F FLOWS (22 pFo| FPIIF-2 B
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SMALL NOT SE MPRODUCED O COPHED OR VSID IN WhOLE
QR IN PART AS THE SASIS FCR THE MAMUFACTURE OR SALE
o T WRITTIN PORMENION.
rvret ©) |7 700MITAL SQUIPMEMT CORPCRATION"

D

(OPERATE)

22>

NiABS ke TST

133% 23-A 13% 23 1374 2-F
F18¢F18 F1@+F10 Fex10
E10+E13.AND . 177 MAKE SIGN E18+£10.%X0R . 200 COMPLEMENT BUT ENBT TEST SIGN
eeessg | UP/23D | posiTive R (- R o ArP23-0 | of fpsT

0ol AXP DeX18(87:86>

C

@ [
~Ng

1983 20 1483 €

FCC+00 FCCEI1Q(FN)
8UT FDST 8uT FDST SET CONDITION —

| CE e81 o T R eJUNP /244 CODES
DeZ2ER0 D«000010 "

B
|

[ 4

o

24 l!“*
(SPECIAL DEST) g

w

qa'
L

EE

B

i A

NVISIONS

jlox] owano [eev
3

' [ TITLE +* RBER REV.

[ FPII-F FLOWS 23 |DFD| FPiiF-2 5
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NS DRAWING AND SPECFICATICTMS, MEREIN, ARS Tk
PROPIRTY OF SMSTAL SQUIPSENT CORPORATION AMD

BALL MOY 3 MPRODUCED OR COMED OR USID M WAOLE
OR B PART AS TME BASIS FOR THE MAMUFACTURE OR ALK

F TS WRCTTEN PERMUEEICH.

D

THIS RCUTINE UPDATES THE INOEX REGISTERS

AND THEN LOADS THE UPPER SIXTEfx BITS

OF THE FDST INTC MEMORY OR an AZCUWmULATOR

SPECIAL DEST AS THE CASE MAY BE. NOTE THAT T=g TEST INSTRUCTION
(22-23) AVOIDS DOING A MEMORY CYCLE SINCE IT 'S UNNECESSARY

AND UNLAWFUL

DM@ DMI DM4 DM2 DM3 DM5 DM6& DM7

1749 2-A 1741 2-C 1744 24-8 1792 24-6 1793 24-0 1745 24-p 176 24-Q 1292 24-R

FDSTC 3)¢X19 BUT OP18 RO -9 RD+RD+B RORD+2 -2 BCePCe2 PCePC+2
p o — ———————P/ 36T | — UM £ 21 BUT OP18 BUT OP1B BUT OP1P BUT OP1B auT OP18 BuUT oP18

DeX1B7:86) DeX1X B7:86 ) p=-¢ | 1om-- mNTO 2N --SR} L------- JUrP/24-U =-SR| L------- JUMP/24-U b—-SRA} L -=---- JUMP24-U ee JP s 24-U p-—-m oo JunP-24-u
VeRD-B D+RD+8 DeRD+2 D¢RD-2 2ePCe2 DePCe2

C

NEG ABS TST

1522 24-S 1521 24-T 1520 29U

FPS+BUF FPS+BUF
BUT FLAG

FPSeF | peeecmemmcceaea AFPI -H

BUT FLAG 8UT FLRAG DeBUF
---------------JUMP/24-1 eAP 2%-H

DeBUF DeBUF —

B

] 1

Qg

B
1241 24-n 145 24-N Ll

DATO MAINT oaTo MAINT Q
UDATA+X 18K ) UDATA+X18( 3) e

b—-B8UT NOSERV-JUMP/4-A | oo AP/37-8

DeX1K 87:86) DeX10¢(B7:96) o

(a
(37 37

{(FSERY ) ( serv ) (TRAP-TEST) (TRAP/SERY)

B

fov——

rl

- A

REVISIONS

ox] cwsENo. ey

| | TITLE =T T ) eV,
FRI-F FLOWS (24) |DFD| FPII-F-2 B
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AN ey n

Nt CRAWINE AND PICFICATIONS,HERTIN, Al

PADPEATY OF DWGITAL BQUIPMENT CORPCRATION

mm.mama@nm
Gl N PART AS THI BASIS FOR THE MANUFACTURE OR SALE

OF et WRITTEN PERMISEIOM.
CorvmmenT ) | G 7 7DIGITAL SQUIPMENT CORPORA

( st ) (sTCFD) STCDF

m ) W

D 1765 2%-a 1765 258 0

CLEAR FLAG X11¢ 18 )¢ 2EROBUT FOST INITILIZE ]RTIVIENE S AP 25 ZERO LOWER

---------------- are.27-8 | FLAG D¢ 2ERD 32 BITS OF AC
De2ERD

1767 25-C

FOFL+FDFLBAR

— F Eas FLae COMPLEMENT FDFL FLOPS
BUT FDST INITILIZE FLAG

St ARW25-E REAKOUT A «Sezeno BREAKOUT ILLEGAL MODE

|

1577 2%-0

RY1¢BX

FEC+a2 @
pormo s JEPY -h

C DeBX 1567 2%-€ C

2n kY S 37(31:6:((2,:“, SET UP INDEX CONSTANT
¢ BUT ENOT ROTATE AC LEFT INTO X12

(FDST MODES) ( GAL ) Tt AP/ 2%-6 T £TLLEGAL o ‘ EST SIGN CF AC

]

1468 25-F 1969 25-6

— SET SIGN ot CLEAR SIGN

prmcmmmm e aes-L | e —— AP/ 2%-H —D+ 1 90800 [ oo XiQ-— SIGN

1556 25-1L 1568 \]/ 25
F13+«2€ER0

BUF<FPS E13¢E12 Xi3«EXP (AC)
SUT €287

N N SO Jumes2sd | tEar P 2% TEST EXPONENT
r DeE12: 2ERD

) EXP=-128 LS
"

1261 25-1 1961 280

FCCr e P2 -1 INSERT HIDDEN BIT B
SUT FDST STORE ZERO . gmmmemooomeeoe- 25K 2ERO EXPONENT FIELD

--------------JNP27-9 D¢ZEROIF12¢B6)
] D+ 80000~ |

1%61 25K

N12¢SREKX12)

TBUSe— BU;"_ INSERT GUARD BIT
FT TEST FT (FPS)

JUMP/ 34-H

o lLF

2N 34

(FDST MODES) (ROUND/TRUNK)

A A

MVIHONS

! Ol owgrNo | ey 
_

| 1 FPII-F FLOWS (25 |pfFo| FPit-F-2 B
SOALE — Jomwy 280# 40 oart.] | T T T 1 1 | |

[LE- 
-

s | 6 | 5 1 4 3 1 2 | w 1



8 ! 7 | 6 l { 4 | 3 [[E] 2FT99[4q] 2] ‘“THIS DRAWINGE AND SFECIFICATIONS, MBS, AR TWE

PROPERTY OF BDIGITAL GQUPMENT CORFORATION AMD
SMALL NOT 8 BIFACGUCED OR COPED OR USED 4 WHOLSE
OR M PART AL THE DA FOR TME MAMURACTURE OR SALE
F ITeMG WIRITTIN PERMISEION.

D
OVER/STC

OVERFLOW (34) [4]4

1 2

1262 26-A

TBUS+BUF
SBus«8u ARE OVERFLOW

i e 26-8 | INTERRUPTS ENABLED?

DeBUF : STCFD AND STCDF ENTER THIS
FLOW AFTER PASSING THROUGH

ROUND/TRUNK. THE PROCESS OF
@ NO ROUNDING CAN CAUSE AN OVERFLOW

IN A VERY SMALL CLASS OF VERY LARGE
, YES NUMBERS DURING STCOF (PROBABILITY=1)

1193 268 1123 26—C 
oo

8UT FOST ZERO el ure26-p | FLAG POSSIBLE 
C.............. P 27-8 D+900082 INTERRUPT

D +000006

1562 26-D

FCCeFCCR

-------------- e 26-€ | SET Fec
DeFCCR

1563 \L 26-€
R11eBX UPDATE FEA (RID
FEC+1@ 

aansSt e 26-F | SETFEC TO

DeBX INDICATE OVERFLOW —

B
N eN 4

4

1062 2%6-F o
]

X116ROTR(X12) 
EL*8UT FDST - ROTATE X12 RIGHT AND -

P r v mr v ————— o7 
~

DeX12(87: 86 STORE IN X1 e

| el
o

%27)

(FOST MODES)

8

_ 
A

REVISIONS

jlox] owssno Trev. 

—1 | | Yz NOMBER =12

l FPII-FFLOWS 2e) D|FD| FPIIF-2 B
ALE [seer 29 0F 40 oor.] | 1 1 1 1 I | ]- - | ) 4 : 8 p - .
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A
N
E
N
A
N
t
 
P
 
1
0
0
0

3 7 5 l | - [
. 1 1 4 4 3 |8] 2.ddidd fadq] 2 1

EE DAAWINE AD ECIICATIONE, MU, ARt T

MOPEETY OF SWNTAL EUPMEMT CONCORATION AND

NALL NOT B AIPRCDLICID QR COMED QR UIID ¢ WMOLE
GR B4 PART AS TV BASEE POR I MAMASACTURE OR SALE
o TE WISTTEN PERMRION.
Corvmg £157 7 OUITAL KRIPMENT CONORTION®

FDST MODES b

(21-22-25-26)

ILLEG OMg OMNI DM4 DM2 OM3 OMS OMé6 DM?

1650 \L 27-A 1648 1 27-8 1644 \L 27-€ 1642 \L 27-L 1643 \L 27-u 1645 \L 27-u 1646 \L 27-00 1647 J( 27-66
R11¢8X FPS¢BUF RO+RO-B BAR12¢RD BA+RD pATI RD+RD-2 BRePC DAT] Ba+PC paTl
FEC+82 BUT FD LY e—JUrP /27 KK FPSBUF R12¢LDATA FPSeBUF BeuUDATA BeUDATA

----------------JAIP-37-A por = e~ AP /27 -D D+RD-B po e m e AP 27 -1 FPS«BLF SRIL = = =—=-~JUMP/27-X PSe FPS«BUF
DeBX D+BUF DeRD 1D SPACE - - ——— JUMP/27-V DeRD-2 ISPACE _ _ awwr27-EE L | SPACE -——~-JRIP/27-HH

DeUDATA DeLDATA DeLDATA

2-n -1963 \L 2 ey J{ 27 157% 27-x 1521 \L 27-€E 1573 \L 27404 —
RO«RD+B RD+RD+2 BA+RD DRTI

B3N s P 27-LL SRI L- - —=-=mm= ANP/27-T R12¢UDATA |__PeePee2 p— PCePCe2 or-11
Py . P I SRS e 27-fF |00 be—slilTo. P 27—

(ILLEGAL) o 8 DeRD+2 g g:Tcng P 27-1 DePLe2 Do o2

1972 \L 27-F¢ 157 \L 27-1
27-LL I

R12¢RD+B R12¢RD+8
ARP/27-T | pememeececmeeaJUP /27~ 33

RI2-RI2¢+12 DeRD+8 D+RD+B
1641 27-xx gAmr ‘

UT GR? \L _
Rt2eRD L JUMP/27-Q 157% 27-34 C
FPS+BUF D« RIL*L 

BaeR12 oatl_.--B:;a ........ P27 -K 

RigeUDATA

b IDSPACE -=--AFP-27-7

[ DenTh

]
1412 27« 153 27-1

, R12¢R12+2 BA+R12 RI2eR12+2
naIN MAINT -
BUT GR? b 1D SPACE ----AP/27-Q 1243 a7-v —

------------- AP /27-Q DeR12+2 DaTo maINT

\ 2 DeR12+2 UDATAX11(2) ]
S s27-2 0

‘- 2 DeX11¢B5: 84)
m—

~N

1172 \L 27-2

PAINT .FSRCX11 FSRCC 32 )eX11 DATO nAINT . _BUT FLAG BUT FLAG UDATAEX11¢3) 10SPACE - ArPs27-Aa g‘-':
S ,37-H S SJUMP/37-H AJUMP-27-R =
DeX11¢B?:86) DeX11(B7:86) DeX11(B7:86) 1000 \I/ 27280 a

w

1787 \L 27-R DATO MAINT
UDATAEX11¢ 1)

BAR1I2 R12¢R12+2 pm-moo eANP/27-88 L
NAINT DeX11¢(B3:B2) =)
BUT FD

ID S PACE-----JUMP-27-5 16 \L >
DeR12+2

BA+R12

MAINT B
ID SPACE ----JUMP,27-CC

1147 27-4 1244 ] 27-5 Lex18¢B7:86)
1 27-CC -DATO MAINT DATO MAINT 682 N

UDATA¢X11(3) UDATA+X11(2) paTo nQINT
BUT FLAG BUY FLAG UDATA¢X11(8)

| RJUrP/I-H prom eJARP /37 -H BUT FLAG
DeX11¢B7:06) DeX11(8%5:84) it AFP-I7-H

DeX11¢(B1:80)

(an

(TRAP/SERY) _ A

MVISIONS

ox! cwaeno. [y —

' TITLE NUMBER [ TA ‘

FPII-F FLOWS (27 DIFD| FPII-F-2 B .
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“THIS DRAWINE AMD IUCFICATIONI, MEREN, AN T

PROPERTY OF DAGITAL BQUIPMENT CORPORATION AND

SALL MOT M APRCOUCED O COPHD CR USED N WHOLE

OF TS WIITCUT WRITTIN PSS SOURCE MODESCOrrReT €197 7 OMITAL IQUINAENT CORPORATIONTM 38

B ry Dmd Dm2 OMm3 DMS Dwme cm?

i
167@ NP 28-a 1674 28-C 1672 28-1 1673 284, 1675 28-R 1676 28-1 1627 28-u

Y12+ FERD ] ROERD-B ¥ 2+« ZERG BAERD DaTl Xi2e 2ER0 Sve-PC DATI BRePC DAarT;{D B U0 BeRD ! 2-<SRi L-~----=P,20-08 R12¢RD R12+UDATR RNeRD-2 geDaTH QeUDATA D
- e T AT ST { DeRD-A pore e = e <2 KNP/ 28- ~--1D SPACE---JUMP-28-n = SR L - - - ==~ JUW28-5 - -1 SPACE---~ e 28y L. I SPACE---~- NP 28~ i
| ek J DeRD D+UDATA DeRD-2 DeLOATA DeLDATA !

1683 28~J 1314 28-n 1610 28-s 1611 28-u 1613 \[/ 28-X

\ RD+RD+B RD+RD+2 BA¢RD ATl X* 2+ ZERD X12¢2ERQ
I SRl L----=-~JUrP-28-p X12¢2ERQ R12¢UDATA PCePC+2 PCePC+2

D¢RD+8 - - -SRI |- ------ JMP28-N ICSPACE---- JP28-N T JUMP 28~V T JUrP r28-Y
DeRD+2 D+UDRTA DePCe2 DePC+2

|— e

1671 28-88 1404 / 28-0 1612 28-v 1614 28-7

X12¢2ER0 DATI R12¢RD+8 R12¢RD+BR12¢RD B-UDATA BUF-UDATA e BT V-71= VIR R St—_— JUHP- 28-7
............... AP 29-F BUT GR7 OR FLBAR DeRD+8 DeRD+8
ke E JUMP/28-0 T

D & yDATA

1615 \!/ 28-2

BA«R12 DATI ’
R12«UDATA

> L-—IDSPAgE----M/EB—N }
DeUDATAC J C

1277 28-F 1616 28-N

DAT] BAsR12 DATI
LOAD 8 AND BUF BeUDATA, BUF «LIDATA BeUDATA BUF«LIDATA LOAD B AND BUF
WITH DATA BUT GR”.OR.FLBAR BUT FLBAR WITH DATA

________ JP/28-0 b--IDSPACE ---JUMP,28-0 (D-SRC
DeUDATA D+UDATA C )

(1)

—> 1772 28-pA -
I ") -

rd

1301 28-6 1300 28-0 T e rPse-cC =0

X12¢ 2 yeBUF X12¢ 2 »+BUF BF
BUT OPIE R12¢R12+2

----------------JuP,28-8 e ARP/28-P
DeBUF DeR1242 LDFPS LDEXP L0C Lic"u

|F 8UPON EXITING THIS FLOW L

B X12 LOOKS LIKE THIS: 1628 28-P 1684 28-cC 1695 28-0D 1696 20-EE a

BA«RIZ DATI Be2 CLEAR FDFL Be2 CLEAR FDFL BeCy.2) W
| I ! ' BUF «UDATA BuT DST auT DST BUT OST T

xi2 [T @ [ & 8 | @ ] FL= --1D S PAC E - -~-JUMP-28-0 e JP/28-a t———-—-—arp28-a | p . P /28-A T
| ] — DeUDATA D+200082 0+908082 D+0200e" . 000082 =)

] ] !] ' ] | 
]x2 [ o 0 | o ] Fr=2 1621 26-9

I I ' X12¢ 1 Y+BUF B
3 2 I 9 BUT OPIE 28)

L ! 1 L SECTOR . pmmmemmmeeemeaea JUMP/28-B

D+BUF (_SOURCE MODES)— A=FIRST WORD —

B=SECOND WORD I SET UP INDEX CONSTANT
LOFPS T AND FORCE A ONE WORD

FETCH FOR LDFPS AND LDEXP

8Y CLEARING FDFL FLOPS.1350 28-8

FDFL,FPS<BUF UPDATE FOFL FLOPS BUF AND B are CONTAINS

BUTNOSERY__ ,up/1-A| BUF IS THE NEW FPS CONTAIN THE THE INTEGER T0
D<BUF NEW EXPONENT 8E CONVERTED

29) - 33

serv ) (von-z) LDEXP LocC

REVISIONS

O CHANGE NO. REY. 
—g {7 ¥ TITLE [SI2E NUMBER REV.

i 
FPII-F FLOWS (28) |DJFD| FPII-F-2 B
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8 7 6 | 5 ] 4 | 3 |21 1AyTS ORAWINE AND ICFICATIONS, HIRDN, AR
PROMENTY COF OMGITAL BQUIPMENT CORPORATION

BALL NOT S MPRCOUCEDOR COPYD OR

OR IN PART A3 TME BASIS POR THE MAMUFACTURE OR SALE
CF MEms WAITTEN PERMISSICN. 

( LDEXP)DG ©) 3 5 ORITAL EUIPMENT CORPIATION” 

(28)

17%1 29-A

X109¢ 3 )¢BUF LOAD NEW EXPONENT INTO X10(3) FOR TEST IN 29-6
B¢B SlnB SWAP BYTES OF NEW -_______________AXP.29-8 OF NEW EXPONENT TO GET READY FOR 29-E

D 

0+B SuAB

D1622 \L 29-8

X12¢ROTL(N11 )

pommmmmm—emmeee /29-€ ROTATE AC RIGHT INTO Xi2
DeX11(B7:86)

1623 \L 29-£

AEMAL LOAD E12 WITH LOWER BYTE
B O TR MNP 29-F OF NEW EXPONENT—— 

DeB .

1624 \L 29-F
Fl2eF) iE1oeE) 34208 PUT NEW EXPONENT INTO
e AXP/29-5b+ 100000 EXCESS 200 FORM

Fex12
BUT E28T T8 TEST OLD SIGN AND

C 
I AIP29-0 | NEW EXPONENT 

CD¢X12(B7:88)

o o¢ I ] 10
1593 29-C 1301 29-0 1793 29-9 79 29-R

FCCe1@ FCCRe1@ FCC+@® FCCR«8d FCCe14 FCCRe14 FCC+@4 FCCR+@%----------------JIP 296 frmcmmmo—m= co—WHPI29-6 | fommmmemmeee yP-29-G ool P29 SET FCC AND FCCSD+0RD10 D+ZERD D+230014 D+0080e4

1625 \L 23-6 
-

rr 
keoAR RESTORE FDFL AND BUF WITH FPS i

BUT ENBT E2BT XNBT TEST N|__BUT ENBT E28 e EST NEW EXPONENT

DeFPS

00! il 909 1 
I!“.“2 191 oid L

1

B 
P 29-L 

a
e

FeX198AR 
———

BUT E2BT 
&e——— JUMP /29K 

-De¢X198AR(B7: 86 ) o)
9

1704 ! 29-1 B
Fexi2

BUT EZBT—— 
~ | SRS /29-0 

—
DeX12¢(B7:86)

9

1144 29-H 1344 29-1 e 29-, i504 29-K 1264 | 29-N 1064 J/ 29-0 18 29-P
X1@¢ROTR(X12) X18¢ROTR(X12) X1@€ROTR(X12) X18¢ROTR(X12) X1B¢ROTR(X12) X1@ROTR(X12) X19+ROTR(X12)TBUS+BUF TBUS«BUF TBUS+BUF TBUS«BLF TBUS¢BUF BUT FD 8uT FDBuT FIv BUT FIV BT FIv BUT FIU BUT FIU | PemmmmmeeeesQP 36-D o NP/ 36-D--------------- P /35— JUMP /35~ ) P e AP/ 35— pm e e e = R PPY5-D P o= —mmm e AP/ 35D Dex12¢(B87:86 ) DeX12(87:86)DeBUF D+BUF D+BUF DeBUF DBUF

A 
] L 

A

(35) [(35) (36:VRS (STORE OVER FLOW) (STORE UNDER FLOW) (sT0RE x9)ilox] ocwncena [mev.
: 1 

‘ 

] 

ZE[co0 NUMBER REV,

i FPII-=-FLOWS @29 DIFD| FPII-F-2 B
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1352 3e-A

S JUMP/30-F SAVE FDS IN BUF

THIS LITTLE PROGRAM TAKES CARE

OF LDCIF,1DCID, LDCLF LDCLD

A
N
P
L
s
s
t
 
5
0
0

1
IB(V

.
— N
A
U
E
R

F
P
I
I
-
F
 
-
2

1626 l , 30-F

2 SET UP ITERATION COUNT
BUT x28T TEST X12 FOR ZERONESS

--------------- JIP/38-6

DeB2RRRY

THIS LOOP DOES AN EIGHT 2 Y !
BIT LEFT SHIFT IN FOUR CYCLES >y P
AND GETS MSB OF INTEGER wro 1% 0-6 12% 30-1

M$B OF x12 N12eSLA( X12) FCCe@4(F2)\ RI4eRI4-1 SHIFT LEFT 5u7+ro “NMTEGER IS ZERO
BUT ZBIT TWO PLACES ~eiz

--------------- 2P /38-6

DeR 14~}

1102 38-H

Raargy.a17) EXP <—(31 OR 15)
BUT xNBT TEST SIGN OF INTEGER

| S LMP

D+200237 .800217

i (NEG) i (POS) [

114 J{ 30-8 1106, | , 38-J
SET SIBN 

CLEAR SIGNI JUrP/39-C X@eSIGNLTY SRRI JUMP /38K 29 — SIGN (I}D¢ 120000 
D¢2ERO

o}1566 39-C

1me 0-KX12¢-%12

pommmmmm e AP e-p CO:'F'LEE:E"T Fex12
~X1 H: 9] INTEG 

TYDe-X12(87:86 | Sutree JUMP38-L IS NORMALIZATION NECESSARY?1972 J s0-» DeX12¢B5:86 )
Fexi2 

0 2 YES
BUT xnBT TEST SIGN

pm e ——— ARWP 38K 1965 20-L
DeX12¢(B7:86)

Xi2¢SLA X12) SHIFT INTEGER LEFT
| 

RIweRI4-1 
| 

-~— — —~— DECREMEMT EXPONFNT

BUT 161 -1182 20-0 | Burver P I-L TEST FCR NORMALIZATION
DeR1Y4-yX12¢SR(X12)

prmm e mmmmaee P/ I8-E INSERT GUARD BIT
’ DeX12¢(87:86) 

1 NOINTEGER IS MOST 
t 'NEGATIVE NUMBER 1670 \!/ -t 1265 30-0 1465 38-n

R14¢RI4+1 SUAB 
Ri4veRIY SLAB | Ri%+R14 SLAEPeJUMP /30N EXPe—gexp+y IJUrP/38-N pommmm e JUMP/38-NDeR1%+1 SHAB 
D+R1Y4 SUAB D+R1Y4 SWAB

X13¢R1Y PUT EXPONENT IN
S b L s bt JEP/12-4DeR1Y PROPER HOLDING REGISTER

,(I7)

(ROUND/TRUNK TEST) -

ox| ounceno. 

—TILE Zejcood NUMBER

FPII-F-FLOWS (30) |DFD| FPII-F-2
SCALE o TsHeer 331oF 40 st 1 { [ T 1 |1 2 4

4 3 | 2 TM 1
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—te i ———", I“THIS DRAWING AND SICFICATIONS, HIREN, AME THE
PROPERTY OF DEGITAL BQUIPMENT CORFORATION AD

PALL NOT BE ASFRODUCTD OR COPND OR UBID M WACLS
OR B PART A3 THE SASIS FOR THE MALFACTURE OR SALE
OF JTOMS WRITYEN PERMOSTION.
COPRIGHT ) | Q 7 7 OMITAL IQUIPMINT COMORATION”

(STCOI-STCDL)

(774 31-66 th 73

BUF<FPS [ X11<18)+2€R0

----------- JUMP/31-6 L";;;g;{,'“"‘ 
D

T T INTEGER OVERFLOW EXCEPT
177 316 FOR MOST NEGATIVE INTEGER

X11eROTLCX1 )

FCCe18CFND
RI0«2ERD

CLEAR FLRG EXP > 31/1% i

BUT OFID
---------------- JUrP/31-H

De2ERD 1467 31-0
STEXP 

-BeX11(H) SLAB STORE HIGH PART OF INTEGER

1346 3-H ;fi%“émr TEST SIGM OF INTEGER
1347 31-A FI1¢SRICF11) o AXP,31-88

F13¢2ERO S{H’*E:‘!T D¢X11(B6:8%5)

E13eEN 
| il AP IN-F 

INTEGER POSITIVE oL 
DeE11:F11¢(B6) 

|--------------- JUMP-31-8 I 31-u
De2ERQ EXP < O 1852 31-88

_ X13eX13+1 
TBUS+BUF1666 31-1 pomm eJUMP/31-FF B8UT FIC

Dex13+1¢B2:86> | e PP/ I2-N
17 78 E:gzg’xmxoem D+BUF CBUT E2BT 1377 \L 31-FF

X13eX19-200 O} elAXP31-Y Fex13—————————————— AP, -EE D+ 180008 BUT £287
D+ 100000 YV i EXP=]3 | S, /31 -84

< DeX1XB7:86)
1966 ] 31~-J

X13e(37.172)-%13 EXP >32/16 d1376 1-€ Ot JUP31-DDke D+@17196.087100 1366 ! 31-v 1166 l 7-0a
Fex13

- RiveBX TRUS«BUF
BUT ENBT 

Nn-o0 SAVE 8x_______________ AP 3D 1374 L BUT FL IN R14 8uT FIC -DexX1XB7:86) Fextz | tmmmmmmeeeee P3N -2 por e e eJUP - 32-N |

BUT ENBT DeBX DeBUF :
---------------JUP-31-5 oDeX13B7:86) 

-
1 9

1655 ) 31-41062 g 31-5 R (32 a
BXeX11¢(L) SuaB1421 N-C 1871 3N-d Riwex13 58 | L207JUHP/31-X CONVT TEST '!L;_

---------------ARP-31-K DeX11¢BY:83)RICX13 SLAB RIO+X13 SUAB 
.----------- -~ AP/ 3IK 8uT E287 OeX1XB9:87) =D¢X1 X BB:B7) b eJUMP31-E @ 1368 \L 3-x elDeX13(P8:87 ) ~

1278 ] N—x BX+R12-8X o
BUT COUTIS o| X11eSRA X1 1) oo m==————m———RAEP/31-Y 2

R14eR14-1 D+R10-8X THIS CODE TESTS FOR o
Te P« Y MOST NEGATIVE INTEGER.

1872 L 31-€ DeR19-1 ? NOTE THAT RI7 IS INITIALLY
16%% -FCCe00 z ZERO. B

------------ --JArP/33-K 
Ri2«R12p -8BD+ZERD 1170 ' 31-L el

BXT1CH) SHAB [ oemiag~ AR |
--------------- JUR31-n

1266 21-¢ DeX11(B6:8%) VY @
1272 3R <

BX¢ZERO 1932 \L 3i-M 1454 N-vFCCe@4CF2) FOCogacF2) .
------------- --AFP/I3-K St AbbA /1388 BXeX11(L) SLAB BXeR1Y ID+ 290094 D+2ERD FeEAC RESTORE | TBUSBUF

BUT ENBT BUT FIC
P~mm eJUrPs32-J Bx poe eJIP/12-N JDeX11(B%:83) DeR1Y

(33) 32) (32 33) A
(cceFcc) NEG/POS (CONVT TEST) (ccerce)

NVSHONS

ox] owsteo e 

_—l [ TITLE IZE NUMBER AEY.

FPIFF FLOWS (3n DIFO| FPII-F-2 B
WAL+ |[meET 340f 40 osr. ] TTTTTT 1-

T8 | 7 | | 1 [ 3 2 e 1
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UPON ENTERING THIS ROUTINE, THE INTEGER

IS IN B AND BX, RI7 CONTAINS ZERO.

THE INTEGER IS COMPLEMENTED (IF NECESSARY)

AND STORED IN RI7 AND BX.

(strps) Gstst) (convT TEST)

W
A
R
P
L
A
R
E
 
P
-
1
0
0
8

5
1
1

F
P
I
I
-
F
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2

B
k
l

m ) (30 | (30 @

1473 <G 32-F 1873 \l/ 12-J

BUT FL FCC+00

-------------- 32-1 R10 +8

pexixB7:®6> . | M AP 33K

L)

177% 32-A 1276 32-C o

FORCE A ONE WORD CLEAR FDFL
CLEAR FLAG CLEAR FLAG |

STORE BY CLEARING }---oio220 . T e 0 2 A St wres32-p | FETCH FPS 1273 36
FOFL FLOPS 0+ZERO D+ZERO BX+R10 -BX

BUT COUTIS

13 32-p 1635 32-0 otcax o R
Be? RID¢FEC

............. ——JUMP/32-L p—— oo mm e e - P/ 32-E STORE FECFETCH FPS DeFEL ‘

1564 32-L 1636 32-€ "/

1

MASK QUT |_FPSFPS.M0.1e77s7 SOt = o al =
UNUSED BITS D+FPS STORE FEA R10 +88AR RIQ R0 -B |

pm eJuMPr32-Q P mm oo JUP-33-88 | GO G— JUP-33-88

DeR11 D+BBAR D+R1D-B
1634 32-8

R10+FPS

BUT DST 1548 320
promemmm e JUP/I3-A B<4q

£

oess BUTOST. yuues33a e
[ I (CCFCCa.2)

33 :(33)

1315 \I/ 32-0
DEST MODES

gé;*g-:m UPDATE FEA(RINI

A FLAG INTERRUPTS

pmm eJIP-IR2-N SET FEC

o DeBX

¥ ]
e
T

130% 2-N

BX+2EROR13 $ZERO ZERO INTEGER (BX,RI7)
FCCe@5( F2FC) SET FCC (FC INDICATES CONVERSION

JUP,73-88 FAILURE)

D+2ER0

(33)

(cceFcCa.2)
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TS ORAWENG AND SPICIICATIONE, MIREIN, AN TWE
PROPERTY OF OWGITAL BQUPMIENT CORPORATION AMD
SALL MOT BT APRCDUCED OR COPIID Ol UBID I 'WHOLE

o T WRITTEN PERAIBION.

{a.-2)
DEST MODES e TTT T JUNP/3

(31-32)(32) 1961 \L 33K 5

FPSeQLF CCeBUF
sUT 0ST

APP/IA

DeBUF

) OM! DM4 OM2 DM3 DMS OM6 OM?7

1718 13-4 1”711 3300 12214 3-8 17212 -4 1713 1L 1718 TR 1216 13-1 1717 13-4

RD*R10 R12¢RD RO+RO-B BARI2¢RD BA*RD DATI RD¢RD-2 BA+PC DATI BA+PC DATI
8UT FLAG O—AP, 33-E SAI L JUrP-33-1 R12¢UDARTA =-SRI k= ~-=~A¥Ps33-5 B+UDATA f+DaTA amt...... e P/ H DeRD LT Y5 = X DeRD b--1D SPAC E---JUP/33-n DeRD-2 b--1 SPACE --~ARP/33-U -1 5PACE --JUMP/33-XDeR1D DeRD-2 DelOATA DeDATA A

1731 1 1651 13-n 1652 33-S 1653 33-u 1743 33-x
B R0+ D72 BARD DAty P2 PCePCsBUT GR7.OR.FLBAR R12¢UDATA Pe 2 eLosSR) f——omme - - -SAb L-oomee P 33-N P e R B -~ P, 33-v T -- 13-YSR1 l;a AXP-33-J DeRD+2 Igi;:gns—-— JUP,33-N DePCe2 DePC+2

1902 73-0 17% 33-J 1392 13-v 16% 33-v C

R12¢R0 R12¢RD+8 | R12¢rD+8
e -~ JUMP/33-E RigeRI2¢2 VX 1 peeeemeeeee i g o B --JurPs33-2DeRD MAINT D+RD+8 | oero+B

BUT GR7©OK F LBAR
------------ JUMP/332

1657 33-2

BAeR12 0AT]
R12+UDARTA

b-ID SPACE --JUP/33-N

DeLDATA

h —
1357 33-€ 1660 33-N -

R12¢R12+2 BAeR12 R12eR1242 T
MAINT PAINT
BUT GR7.OR.FLBAR BUT FLBAR

------------- AP,33-0 +-10 SFACE-—--JUrws33-0 odDeR1242 pvR12+2 .

| 1 -
[ ) THIS ROUTINE STORES A SINGLE OR DOUBLE a

16-BIT WORD DEPENOING ON THE FL FLOP.-0 1416 13-0il J N A SINGLE WORD IS ALWAYS STORED IF IN o
0ATO PRINT pato PAINT IMMEDIATE MODE. )
UDATA+R1IZ ubDaTA+RI(
BUTFL8 | peeemeccc—e—a—an JUMPs33-P

| SR, - P/7 -H D+R1P

DeR1S _
1661 <4 33-P B

BAeR12

AQINT

H-10 SPACE ---JANP,33-0
DeX18(B7:86 ) =

162 J na
LATO MAINT

p ubATA+
BUT FLAG

--------------BT % VA

Dv@X

€37

(TRAP, SERY) 
A

AMVIRIONS

ox| owsino e
T EICO0 NUMBEAR [~ 1]

FPII-F FLOWS (33) |DJFD| FPII-F-2 B
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TR CRAWANG AD SFICIICATIONS, SRR, ARI THR ——
PROPERTY OF DIGITAL IQUIPMEMT CORPORATION AND
BWALL NOT 838 MPRODUCTID Of COPHED OR USED IN WHOLE
OR ¢ PART AL THll BASE FOR THE MANUFACTURE OR SALE

p-Su-2. 1977 ONGITAL EQUIPMENT CORPORATION”
ROUND

. TRUNK

FT=9 FT=1

1113 34-A

D X14e2ERO L e e e e e e e e - THIS PUTS A 'ROUNDING BIT'IN

_BuTfFD Pt X14(6) OR X14(38) DEPENDING ON D
D+2ERO FD BEING ONE CR ZERO.IN EFFECT,

Xi4 BECOMES A ROUNDING CONSTANT

) 2

1415 \E 34-8 1914 \L M-C

X14¢ 3 )¢40006 D X14¢ 17642000
""""""" SUP /34 bo—mm— e —— e~ P/ TU-D
D+@42000 D+840200

l [ - —

1663 \L M-D 1373 M-P
X12eX12+X1% Fex12

ROUND | Zletxictxi% PP BUT XNET DID GUARD BIT

X12 DeX12+4X14¢B7:B6> | T gm-————mm—mme—- P5 -F GET FILLED ?
D¢X12(B7:B&>

YES [ NO 9
|

C 1353 \[/ 4-€ 1313 :-F C

DECREMENT EXPONENT TO X13exX13+1 X12¢SLB(X12)
—————————————— JurP /346 ST L N DUMP GUARD BIT

REFLECT INSTPID LEFT SHIFT DeX13+1¢(B7:B6) DeX12(B87:86)

1664 M-6

F12¢SLBCF12)

_ E12¢E13 DUMP HIDDEN BIT -

- | BUT 28T P9 INSERT EXPONENT —
D¢E13:F12(B6) TEST -FOR ZERONESS b

-
2 ] -

1505 . I M-H 1705 \L -1
F12¢F12.0R.F18 F12¢F12.0R.F1@ o
E12¢E12 E12¢E12 INSERT SIGN i'LL
BUT Y8 . BUT Y8 TEST SIGN LaE

---------------- SR M- pomm=Smmmm—m— - AP, F4-0 =
B DeF12.0R.F1@(B1:8@) D+F12.0R.F18(B1:B8) a

W
} @ U 1 L4 o)

1253 \L M-1 1251 \L M- 1737 \L M-N 1735 \L M-0 %
FCCe1@ FCCRe10 FCCe@@ FCCR+80 FCC+14 FCCRe14 FCC+@4 FCCRe@Y

8UT OPIC BUT OPIC BUT OPIC BUT OPIC SET FCC
----------------JUPP £ 4K ee e e JUMP/T4 K SR 1) % I = e m = m e m e~ JUMP /T4 K AND FCCR

D+0e0e18 DeZERO D¢@2Ra1Y4 D«3200Y v B

— ALL OTHERS ) | | sTC -

1420 \L MK a1 J/ M-L
Fex13 FeXi3

BUT E28T Y9 Y8 BUT EZBT
---------------- 735 e /26-F

DeX13(B7:88) DeX1KB87:86)

(35) (26)

A (UNDER/OVER) _ ( oveER/sTC) A

REVISIONS
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] 108 (2] ] 939 D
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137 - 1331 35K 1133 %-E 1373 1%5-1 131 35-L
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COPreT ) {97 7 DWITAL SQUPMENT CORPORATION"

SET FoC 
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ENBT =1 ENBT=@ FD =1 fFD=0 FO=I FO=9
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FCCe18CFN) FCC+28 ACeX10 RG( 3216X10 AC+2ERC Ac(32)
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Gerv.) (STORE X19 TRAP)
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(ILLEGAL) TRAP SETUP (TRAP/TEST) (TRAP/SERY)

d

Y

1782 377

FPS¢BUF

ot ARP/37-8
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1%5 -8 %61 0 -H
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! e
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AUTOMATED BY PRTLST.2E(3) PARTS LIST SHEET P1 OF A2

QTY PER VARIATION
LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION 00 REFERENCE DESIGNATOR

! l 5013639-00 11/744% FLORTING POINT 1
§ 2 1215006-08 SOCKET YOPIN IC LOW PROFILE 16 XE33-XE4B
3 3 1005306-00 b.8MFD 35V 10% S.TANT b C24-C29
4 Y 1012784-00 - .047 NFD SO0V +80-20% CER 23 C1-C23

5 ) 1300271-00 ce0.0 .25 K 5.0 % cC 1 Rl
b b 1300295-00 330.0 .25 W 5.0 % cC 3 RS,R7,R
7 7 1300316-00 470.0 .25 N 5.0 % cC 4 R2,R3,R3,R10

8 8 1301401-00 750.0 .25 H 5.0 % cC 1 Rb
g 9 1910533-00 74503 NAND GATE-QUAD 2IN,0 Y E74,E82,E8BY4,EB7

10 10 1810532-00 74500 NAND GATE-QUAD 2IN 2 El11,E28
11 11 1912388-00 74502 NOR GATE-QUAD 2IN,PO 1 E2
12 12 1910534-00 74504 INVERTER GATE-HEX 1l 3 E6,E73,E8!
13 13 1510535-0C 74505 INVERTER GATE-HEX | 1 E18
14 14 1€12389-00 74508 AND GATE-QUAD 2IN,PO l ELD
15 1§ 1910536-00 74510 NAND GATE-TRIPLE 31N l £86
16 16 1910539-00 74520 NAND GATE-DUAL 4IL2U l E18
17 17 1912746-00 DEC 74537 NAND GATE-QUAD 2IN l El
18 18 1910544-00 74574 FF-D DUAL,EDGE TRIGG c E9,E1S
19 19 1910547-00 745153 MuX 1 OF 4 (DUAL) 2 EEl,EEB
20 20 1910548-00 74S157 MUX 1 OF 2 (QUAD) 1 ESO ‘
el 21 1910550-00 745174 FF-D HEX 9 CONT E;;,EE?,ESI,E58,E59,E51,E52,E?5,

ce 22 1910837-00 8093 BUFFER GATE-QUAD 2IN 3 E4,ES,EL2
ed 23 1910957-00 745175 FF-D QUAD COMHON CLO 2 ESQ,Eé?
c4 24 1915218-00 LS245 TRANSCEIVER,BUS,0CT c E17,E25
25 25 1912097-00 SN 745182 LOOK RHD CARRY GEN 3 E7,£23 E26,E29,E31,E32
cb 26 1913245-01 2901R MICROPROCESSOR-4 BIT 16 E33-EY8
2?7 27 1913340-00 74532 OR GATE-QUAD 2IN l E3
28 28 23153R1-00 Al-07 l E8S
29 29 23154A1-00 A1-07 | l E83
L R R T R Y Y Y Y Y Y Y Yy Yy Y XX Ry XY Xy Y AL R T X R I Ys

! RcVISION HISTORY 'BASIC PAKT NO: M7093 ! ! ! N R T R R
lecbbbrbbrbeerrrbrbrererbblerbrerbrerbrrerereereeee -1DRN: M.FUNARO IDATE: 22-JAN-79 ! rprrvgrIvrTrpgyt

TENG! ECO NUMBER TREV !'SECTION A OF A letrbebtetrtbbtrrerrrrbererrlecereccrerrrerrtlecrerelerelerelerelecelecelereleee!

lectlerrerrrerirrrrrtleeeelccrebrrbrerbrrebeeteeees! ! 'TITLE PARTS LIST !

booo! INIT ' 'SECTION.VARIATION INCEX !CHK’D: E.T.GERRY 'DATE: b-JUN-79 ! !
l---1TNIT R ' [A] 00 lectbbrrbtebterrtrbrrbebettlebrcerecrererered 11744 FLOATING POINT OPTION '

'MR !M7083 TH0O] gt [B] ! ) | !
'JK 'M7095-THDJ2 ic bt o[C] 'DES.ENG: M.RENDA IDATE: 6-JUN-79 ! !
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RUTOMATED BY PRTLST.2E(3) | PARTS LIST SHEET R2 OF A2
QTY PER VARIATION

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION 00 REFERENCE DESIGNATOR

30 30 23155A1-00 A1-07 1 E1Y
31 3l 23156A1-00 A1-07 1 E49
32 32 23157A1-00 Al-07 i E20
33 33 23158A1-00 Al-07 1 E13
3y 34 23014F1-00 F1-02 1 ES2
35 35 23015F1-00 F1-02 1 E60
3b 36 23432F1-00 F1-01 1 E78
37 37 23433F1-00 F1-01 1 E71
38 38 23434F1-00 F1-01 i E69
33 39 23435F1-00 Fi-01 1 E70
40 40 23436F1-00 F1-01 1 E72
4] 4] 23437F1-00 F1-01 1 EBQ
42 42 23438F1-00 F1-01 1 E76
43 43 23439F1-00 F1-01 1 E7S

44 Yy 23440F 1-00 F1-01 1 E6S
45 45 23441F 1-00 F1-01 1 E67
46 46 23442F 1-00 F1-01 1 E68
47 47 23443F1-00 F1-01 1 E6b
48 48 2301081-00 B1-01 1 ESS
49 49 23011B1-00 B1-01 1 E63
50 50 1210711-02 /REPLACED BY 12-16988-02 1
51 5l 9500024-01 EYELET, ROLLED FLANGE, .121 0D X 1@
52 52 BLANK ¥¥¥ THIS ITEM IS NOT USED ¥xx -
63 53 1911330-00 74173 FF-D QUAD, TRISTATE y E30,ESY,ES6,E6Y
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