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DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION NOTES:
MADE BY D. J. SIREEN CHECKED F. SEIDMAN SECTION
DATE 12 JULY 76 DATE 18 AUG 76 $
ENG A0 PROD R. B. KING ISSUED SECTION =
DATE 247/ DATE /2§ ol 29 5
N
by DRAWING NO. PART NO. DESCRIPTION < REF DESIGNATION
1l |D-MD-5012435-0-0 5012435 ETCHED BOARD 1
2 1005306 CAPACITOR, 6.8 uf, 35V, 10% TANT|6 C30 thru C35
3 1012784 CAPACITOR, .047 uf 50V, CER 29 Cl thru C29
4 1213506-01 RT. AN6LE HEADER 40 POS. 1 J1
5 1213506-02 RT.ANGLE HEADER 52 POS- 1 J2 thru J5 (ONE CONNECTOR)
6
7 1300271 RESISTOR, 220, 1/4wW, 5% 1 R1
8 1300295 RESISTOR, 330, 1/4w, 5% 2 R7,R8
9 1300316 RESISTOR, 470, 1/4wW, 5% 5 R2,R3,R9,R10,R4
10 1300229 RESISTOR, 100, 1/4W, 5% 1 R11
11 1301401 RESISTOR, 750, 1/4W, 5% 1 R6
12 1910533 I.C. DEC 74sd3 4 El11,E20,E23 E32
13 1910535 I.C. DEC 74s@5 1 E33
14 1910532 I.C. DEC 74sgg 2 E22,E60
15 1910534 I.C. DEC 74584 2 E35,E34
i6 1910536 I.C. DEC 74518 1 E30
17 1910539 I.C. DEC 74524 1 E1l0
18 1910544 I.C. DEC 74574 1 E13
19 1910547 I.C. DEC 745153 | 2 E59,E69
20 1910548 I.C, DEC 748157 1 E70
21 1910550 I.C. DEC 74S174 ° E27,E31,E28,E49,E52,E53,E57,E65 . E67
o
=
o
O
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(FPII-A )

(2-KDII-EA)
1480 1-A
PUT INDEX CONSTANT INTO B-REGISTER
27‘,125"'” LOAD X1l WITH ACCUMULATOR SPECIFIED BY IR6-7
BUT BREAKOLT BREAKOUT INSTRUCTION USING IR&II AND OPI PROM (E66)
| St JUMP/2-R DISPLAY INDEX CONSTANT AS FOLLOWS (DOUBLE-SINGLE-IMMEDIATE)
D+@@0010.000004 . 228002

MARZPEACT P.1088

e T 1

S1Z€ | CODE

DIFD

(v ]

4085 1§

NO ARG AC FSRC AC FDST FDST SRC AC SRC ACDST DST
&) (3) (25) (25) 2n (31 (32)
LDC [D-SINGLE (sT ) ('sTCDF ) (FDST-CLR) (STCFI-STCFL) (sTFPS)
2 S (3) 25 @2n |28 (30 a2
(NO ARG) C ) (LD-DOUBLE ) ('sTCFD ) (FDST-CLR) (LD-SRC) (sTCDI-STCOL) (sT157 )
CFCC LDCFD LDF DIVS DIVD STF STCFD STCOF CLRF TSTF LDCIF STCFI STCODI STFPS STST
SETF LDCOF LDD ADDS ADDD STD CLRD ABSF LDCID STCFL STCOL
SETI SuBS SUBD NEGF LDCLF STEXP
SETD CMPS CMPD TSTD LDCLD
SETL MULS MULD ABSD LDEXP i
MODS MODD NEGD LDFPS
REVISIONS
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| TITLE SIZE[CODE] NUMBER
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"NO ARG )
m
D
1760 2-A
FPS«BUF TRANSFER FPS FROM BUF TO 290!
BUT OP2A TEST TR@-5 TO SEE WHAT THE INSTRUCTION IS.
-------------- --JunP/2-8
D¢BUF
ILLEG CFCC SETF SET D SETI SET L
1208 -8 1201 2-c 1202 2-b 1203 o€ 1204 2-F 1205 2-6
R11¢BX
CCeFCC CLEAR FD(FPS) SET FDCFPS) CLEAR FL(FPS) SET FL(FPS)
VR o ¢ B --JUNP/SERV frmmommaman T O B R I N O) prmoomommaee T ¥ O I —-aupra-H HOD
BB D¢FPS D+000200 D«880200 D@00 108 D¢@00 108
C
1413 2-H
FOFL BUFCFPS ey | RESTORE FPS INTO BUF AND FOFL FLOPS
-------------- --JunpP/
berme DISPLAY FLOATING POINT STATUS
g
(37) (2-KDII-EA) (2-KDII-EA) -
(ILLEGAL) ((serv ) (SeERv ) k
RV
i<
o
@P w
o . . )
| | [ NOTES i
(ABORT) (ABORT) (ABORT) (ABORT) I.BITS OF THE FPS ARE SET OR CLEARED BY 0
ORING/ANDING CONSTANTS (SEE MACRO DEFINATIONS)
2.BX CONTAINS THE PC+2 WHICH IS TRANSFERRED TO
THE FEA (RID THE FEC IS XI5 OF THE 290I B
1800 2-1 1001 2-J 1002 2K 1004 2-L 3.ABORT CATCHERS FOR FDII-A MICRO CODE.
FDFL .BUF «FPS FDFL .BUF «FPS FDFL .BUF ¢FPS FDFL .BUF ¢FPS ABORTS ARE CAUSED BY:
pommmmm e --JUMP/SERV | fmmmmm———-m-- --JUMP/SERV | fem—mm—momme - - JUNP/SERV fomm e - JUMP/SERV .SSYN TIMEQUT
DeFPS D¢FPS D¢FPS D¢FPS 2KT ERRORS
3.PARITY ERRORS
(2-KDII-EA)
((serv )
A
REVISIONS
cHk [ cHange No. [ Rev.
: I TITLE 1IZE|CODE] NUMBER REV.
FPII-A FLOWS (2> |D|FD| FPII-A-2
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LoC Cw) (b pousLE) (o sINGLE) D
Ol B m M
1762 3-C 1764 3-1
BUT FSRC CHECK FOR X11¢10)¢2ERO ZERO LOWER 32 BITS
| SO -=JumMP/3-4 ILLEGAL MODES | St JUMP/3-D OF XII (NOTE AC WAS
D¢X108(B7:B6) (SMO-REG6+7) D¢2ERO LOADED IN I-A)
1761 3-A 1763 3-D
B¢(4.108.2) X11€ROTLCXT1) A
-------------- --JUNP/3-E R A f----=—-=-=-=--- JUNP/3-B ROTATE XII LEFT ONE PLACE
D@0000" 000810 000002 | o oC INDEX CONSTANT D¢X11¢(B7:B6)
1217 3-€ 1017 3-8
FDFL¢FDFLBAR F13¢2ERO
BUT FSRC CoMECEMENT FOFL E13¢ET1 PLACE EXPONENT OF ACCUMULATOR
--------------- JURP/3-J4 Jurp-3-F INTO XI3 WITH LEADING ZEROES
DeFDFLBAR MODES D¢E11:2ERD C
1@ 3-F
F11¢SRICF11)
E11¢2ERQ INSERT HIDDEN BIT
-------------- -=JUMP/3-G ZERO EXPONENT FIELD OF X1l
D¢ZERO:F11¢B6)
1155 3-6
ILLEGA oK X11€SRB(X11) —
‘-l L 5 BUT FSRC INSERT GUARD BIT
| T -=-JurP/4-B BRANCH ON IR3-5 ]
DeX11¢B7:B6) M
—
1637 3-K 1627 3-J
R11€BX FCCe14CFNF2)
FECe@2 BUT FSRC U
pommmmmmmmmee -~ JUMP/37-A pommmmmmmamem --JUHP/4-B )
D¢BX D«@@ee 1Y i<
a
w
8
37 @ Sl
E{a)
(ILLEGAL) (FSRC MODES)
B
A
REVISIONS
slcnk | cHangeNo.  [rev.
i | | TITLE 1ZE[CODE NUMBER REV.
{ FPII-A FLOWS (3) |D|FD| FPII-A-2
SCALE [ sHEET 6 OF 40 oist. [ | [T T T T TT [
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PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
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OR MASRJAAS THE m:s FOR THE 'IAANIFACI'W OR SALE
CoPTRIGHT DIGITAL EQUIPMENT CORPORATION* (FSRC MODES )
(3
ILLEG DMO DMI DM4 DM2 DM3 DM5 DM6 DMm7
D 1320 4-B 1324 Y-E 1322 Y-M 1323 4-R 1325 4-v 1326 4-DD 1327 4-GG D
Q€FSRC RD¢RD-B R12¢RD BA¢RD DATI RD¢RD-2 BA«PC DATI BA¢PC DATI
-------------- -=JUMP/4-LL t--———=--=-—-=-JUMP/4-MM FPS¢BUF R12¢UDATA FPS¢BUF B¢UDATA B¢UDATA
D¢FSRC(B7:B6)> DeRD-B | pmmmmmmme— o JUMP/4-N FPS¢BUF | fe-mmmmmmmm—m JuMP/4-0 FPS¢BUF FPS¢BUF
DeRD | pmmmmmmmmme e JUMP/4-S D¢RD-2 o JUMP /4-KK | Rttt JUMP/4-HH
D¢UDATA D¢UDATA D¢UDATA
1165 4-N 1211 4-S 1267 Y-l 1273 $-KK 1332 Y—HH
RD¢RD+B RD¢RD+2 BA¢RD DATI PC¢PC+2 PC¢PC+2
-------------- -=JUMP/4-J f-————————--——-JUMP/4-T R12¢UDATA f——m e m——— = - == JUMP/4-EE fmm=——=m===————JUMP/4-11
/ D¢RD+B DeRD+2 [ e --JUMP/4-T - DePC+2 DePC+2
D«UDATA
1330 4-A 1303 Y-EE 1371 $-11
R11¢BX R12¢RD+B R12¢RD+B
FECe@2 |1 e --JUMP/4-T A ——JUMP/4-JJ
------------ --JUMP/37-A D¢RD+B DeRD+B
DeBX
1375 . Y-JJ
BA¢R12 DATI
R12¢UDATA
——————————————— JUMP/4-T C
1321 Y-Mr De¢UDATA
SR R12¢RD J
(TLLEGAL ) FPS€BUF
--------------- -JUMP/4-J
D¢RD
174 $-X
BA+R 12 DARTI
BUF ¢«UDATA
--------------- JUMP4-Y
D¢UDATA
e
1543 Y-LL 1212 Y-J 1260 4-T 1441 Y-y
>
X10¢Q BAeR12 DATI BA¢R12 DATI X18C(2)¢BUF =
BUT FD BUF «UDATA BUF «UDATA R12¢R12+2 —
--------- -==JUMP/4-D t-————=—===—-==JUnP/4-K t---——---—--—----JUMPs4-U BUT FD
D¢Q(B?:8B6) D¢UDATA peUdATA | | peememeeee o JUMP/4—FF
DeéR12+2
1207 4-K @ 0
~ e
I EE 4
X10C3)¢BUF 1263 4-uU 1977 Y-z =
R12¢R12+2 a
BUT GR? X10¢ 3)€BUF BAER12 DATI a
_______________ JUMP/4-X R12€R12+2 BUF €«UDATA
DeéR12+2 po——mmmm—— oo -=JumMPs4-x | | pes—————-———= --JUMP/4-AA =TS
# T DeR12+2 DeUDATA i
fa)
1434 4-D 1406 4-AR -
X18¢ 18)¢2ERO 4 X18( 1 )¢BUF
------------ —-JUMP/4-C R12¢RI2+2
D¢ERO [ pemeeme e --JUHP/4-BB B
De¢R12+2
N2 !
1176 4-L THIS ROUTINE FETCHES ™ 4-BB 1076 4-FF —
1435 y-c X18(210)¢2EROD THE FSRC AND LOADS BA¢R12 DATI X18( 18 )¢2ERD
pommmmm e ~~JUMP/5-C IT INTO XIO INSERTING BUFeUDATA | fmmmmmmm—eee --JuMP/5-C
FPS«BUF DegERO L TRAILING 7EROFS WHERF . fmmmmmm——ooes --JunP-4-CC D«ZERO
___________ P/ TRAILING ZEROES WHERE peLDATA
D¢BUF NECESSARY
1271 4-CC
X18(8)¢BUF
-------------- --JUMP/5-C
. D«BUF
A
(TEST ZERO-DM@ )
(5)
REVISIONS TEST ZERO<DMO
sk ] cHANGENO.  [rev.
§ | TITLE 1ZE[coDE NUMBER REV.
g FPII-A FLOWS (4> |D|FD| FPII-A-2
SCALE [ sHeer 70F 40 oisT. [ ] ] [T |
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_ D
TEST ZERO DM@
(TEST ZERO DM@) @)
(4> 1437 5-C
1276 5-4 X12¢ROTL(X10) ROTATE XIO LEFT ONE PLACE
| T JUMP/5-D AND LOAD IT INTO XI2
X12¢ROTL(X18) D¢X18(B7:86)
-------- —mmmmmm JUMP/5-B
DeX18(87:86)
1443 5-0
1470 5-8 F14¢ZERO PLACE EXPONENT OF FSRC IN XI4
ﬂ;;gl? WITH LEADING ZEROES. —
E:::gfgo BUT E2BT Y8 TEST FOR UNDEFINED VARIABLE (MINUS ZERO)
BUT E2BT po=—————m—————— JUMP/5-F
_______________ JUMP/5-F FSRC#@ DeX12(B7:80) FSRC=@
DeE12: 2ERD
8 B f B
21 (44 ") I
1296 5-H
FDFL .BUF ¢FPS C
BUT FIUV
—————————————— --JUNP/5-6
D¢FPS
[
|
1056 5-€ 1054 5-F 1254 5-G 1354 5-1
FDFL .BUF «FPS FDFL .BUF ¢FPS FDFL .BUF ¢FPS R114BX
FeE13 FeEL3 FeE13 FECe1Y4
BUT EZBT OP1A BUT E2BT OP1A BUT EZBT OP1A | e --JUMP,37-B [
--------------- JUMP/16-D fmmmmmmmmmem == UMP/16-D t=-=--===--===-JUMP/16-B DeBX
DeFPS DFPS D¢FPS ]
>
(37) F—
(TRAP-TEST)
N
AC=@ AC*Q AC=0 AC#0 5l
[ 2 | o ﬂt
a
5 L
(6 (15 6)|(15) 6)[(15) 671 (I5)
MUL AC=0 MOD AC=0 MUL MUL FSRC-AC-g MOD FSRC-AC- ) (MULFSRG-g )——| MOD FSRC-0 -~
Q
() (103 (8) (10)| (8) (o) (8) SLe
oiv Ac-a )20 C) tnp Ac=p DIV DIV FSRC=AC=@ ——( CMP_FSRC-AC-0) (‘o1v FSRe=p — CMP_FSRC=g |§Q
(12)|(6) (12)(6) (12 (6 (12) (6)
ADD AC=0 LD _AC=0 (Cabp = ADD FSRC-AC=@ ——(_LD FSRC-AC-G ) ((ADD FSRC=g }—= LD FSRC=@
aJ1 (7 U2y (2| (73 12) (7)
SUB AC=¢ LDC AC=0 (Csue Loc SUB FSRC-AC-0 " LDC FSRC-AC-0 ) (sug Fsre=p LDC FSRC=g B
A
REVISIONS
glchk [ cHangeNo. [Rev.
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: FPII-A FLOWS (5) D|FD| FPII-A-2
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OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
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- F
D FSRC=@ SRCAS 5
e A g \
(LD FSRC=AC=@) (LD FSRC-0) (LD AC=p) (ACexi9) (Cw )
5 (5 (5 (12-13) (5)
1233 6-A 1833 6-B 1223 6-E 1823 6-F
FeX10 FeX10 FeX10 FeX10
BUT ENBT BUT ENBT BUT ENBT BUT ENBT
— Fommmmm e -~ JUMP/6-D —0 frmmmmmmmm e -~ JUMP/6-D frmmmmmmm - —weew O PR —wreren O ———
DeX18(B7:86) DeX108(B7:86) DeX10(B7:86) CeX10(B7:86)
7
| Q |4 |
C C
1524 6-C 1ey 6-D 1003 6-H 1403 6-6
FCCe14¢FNF2) FCCe@4CF2) FCC«@8 gﬁge;g( FN>
-BUT FD BUT FD BUT FD
e --JUMP/36-D @ e ~-JUMP/36-D pommmmmmmmeee --JurP/36-D @ - --JUMP/36-D —@
D«@oCo 14 D«@00ee'+ D«2ERO D«200810
— e
E
(36)
(STORE x10) AN
i<
a
B w
NOTE
S §_ﬁ
I. TEST SIGN OF FSRC (XI@:BIT 7) S L
2. SET FLOATING CONDITION CODES (FCC) =)
USING THE APPROPRIATE CONSTANT.
NOTE THAT THE FCC IS CONTAINED
IN THE LOWER FOUR BITS OF THE BUFFER (BUF). B
A A
REVISIONS
slcHk | cHanGeNo.  [rev.
H | | TITLE SiZE NUMBER REV.
: FPII-A FLOWS (& D|FD| FPII-A-2
i SCALE [ sHeer 9 OF 40 ost. | T T T T T T |
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FSRC=0 FSRC#8 D
( N . N
(LDC FSRC=AC=@) (LDC FSRC=@) (LDC AC=@) LDC
(5 (S3) (5) (5)
1237 7-A 1037 7-8 1227 7?-C 1027 7-D
FCC+@4CF2) FCCe@4(F2) F13¢2ERO F13¢2ERC
BUT FD BUT FD E13¢E12 E13¢E12 - —
pommmmmm e -~JUHP/36~F frmmmmmmmemme --JUHP/36-F TeF12 TeF12
D«@oeoee4 D«0Q00e0Y BUT Y8 BUT Y8
fo-m e umps7-F | femmmmmmmm—eeee JuMP/7-F
’- DeF12(B1:B@)> DeF12(B1:B@>
| 2
1512 \l/ 7-E 1510 \l/ 7-F C
SET SIGN CLEAR SIGN
--------------- JUMP/7-G b mmmm—mcmmm—= JUMP/7-6
D« 100000 D€2ZERO
(36) | ‘
(STORE ZERO)
/ 1447 7-6
IN THIS CASE THE FSRC IS ZERO
F12¢SR1CF12)
SO NO ROUNDING IS NECESSARY £15¢3R0
—————————————— --JUMP/7-H
D¢ZERO:F12(B6) 2
1450 7-H
X12€SRA(X12) 5(\|l
TBUS«BUF F; <
BUT FT S
pomm o JUMP/34-A —
DeBUF 8:
(34) 'g‘é
S
ROUND/ TRUNK I‘_ﬁ_o_.
THIS ROUTINE SETS UP THE FSRC SO THAT
THE ROUND/TRUNK ROUTINE CAN BE USED B
TO COMPLETE THE OPERATION
A
REVISIONS
slcHk]  cHANGENO.  [Rev.
; TTE 1ZE[CODE NUMBER REV.
H FPII-A FLOWS (7) D|FD| FPII-A-2
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SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS WITHOUT ITT ERMISSION,
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(8-0) (@-AC) (FSRC-AC) (FSRC-2) 5
D (CMP FSRC-AC=0) (CMP FSRC=0) CMP (cMP AC=0)
(5) (5) 5 (5)
1825 8-d
1235 8-A 1035 8-8 | Q¢CFIZREAC) | mpse-L SAVE SIGNS OF AC 1225 8-J
DeEACiF12¢88) AND FSRC IN Q REG
FCCe@4CF2) F¢AC .XOR .208 : Fex10
BUT FD BUT ENBT BUT ENBT
-------------- --JUMP/36-F f-==m==-—====--JUMP/36-B t-==========-=— JUMP/36-B
D¢20ese4 D« 100200 1457 a-L DeX10(B7:86)
— F12+SRA<F12> INSERT HIDDEN BIT S
(36) 36) | E1B¢PERD mpseon ZERC EXPONENT FIELD 36)
(STORE ZERO) (SET FcC) D¢ZERO: F12¢B6) (SET Fco)
1706 8-n
X12¢SRB(X12)
_______________ UMP/8-N INSERT GUARD BIT
D¢X12(B7:B6)
1777 \L 8-N
c gag BT Y8 GATEQ ONTO F BUS C
T uMPse-C TEST SIGNS
THE COMPARE INSTRUCTION 1S ACCOMPLISHED D¢Q(B7:88)
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 00 T ) @
FALL OUT AS FOLLOWS:
| TEST FOR ZERO OPERANDS oo
(8-A8-8 8-4) 1407 8-€ N 1405 1007 8-K
2 TEST FOR OPPOSITE SIGNS X18X11 FCC«@0 FCCe18CFN)
(81,8-K) o e --JUMP/8-F pom—mmmmmm e --JUMP/SERV T --JUMP/SERV -
3 TEST FOR NONEQUAL EXPONENTS Dex11¢B7:86) De2ERO beeeeoie -
(9-6,9-H) 2
4 TEST FRACTIONAL DIFFERENCE 1451 8-F |
X11eX12
JUnP/8-6 SWAP AC AND FSRC
DeX12¢B7:86) FOR THE FOLLOWING REASON (2-KDI-EAD RN
((-FSRC - (-AC) =AC-FSRC ( seERv ) |§<‘(
1349 8-G ‘=
B X126X10 &
“ w
—————————————— JurP/8-H
D¢XIQ(B7:B6) FTa)
_ Sl
1805 8-C 1455 \L 8-H YO
BeX14-X13 SWUAB BeX13-X14 SWAB
———————————— --JUMP/9-A to————————————-JUMP/ S-A COMPUTE EXPONENT
DeX14-X13(B@:B7) DéXI3X14(BO:BT) DIFFERENCE
B
() —
(TEST EXP)
A
REVISIONS
s{cnk ] cHangeNo.  [Rev.
< TITLE SIZE|CODE] NUMBER REV.
H FPII-A FLOWS (8 D|FD| FPII-A-
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D D
(TEST EXP)
(8)
— 1456 3-a —
;tﬁ NBIT 2BIT GATE B ONTO T BUS
_____________ P /9-H TEST EXPONENT DIFFERENCE
FSRC< AC D¢B FSRC<AC
10 ]}
(1]
110 9-6
1810 9-H
C FCCe18CFN) C
-------------- ~-JUMP/SERV Fcceeo
D¢@000 10 pommmmmmmem e -~ JUMP/SERV
D¢2ERO
1812 9-C
(2-KDIIFEA) X126X12-X11 SUBTRACT FRACTIONS (2-KDI -EA)
S --JUMP/9-1
(SERV) DeX12-X11(B7:86) (Cserv)
- e
1363 9-1
Fexi2 >
BUT XNBT X287 GATE X!2 ONTO F BUS 2
--------------- JUMP/9-F TEST FRACTIONAL DIFFERENCE —
D¢X12(B7:B6)
(aN)
g2
19 ! L
20 Z—
a
B 1148 9-D 1120 9-€ 1100 9-F b
FCCE18CFN)> FCCe@4(F2> FCC«0@ )
______________ —— JUMP/SERV b - - === —— ==~ JUMP/SERV t————————=-====JUMP/SERV Sl
D+@00R 10 D¢200edY D¢ZERD Epa)
B
R —
(2-KDIIFEA
(SERV)
A A
REVISIONS
s[cHk ] cHanGENo. | Rev.
H I I TITLE SIZE[CODE| NUMBER REV.
H FPII-AFLOWS (9 D|FD| FPII-A-
i T — e 2 orao (ool T 1T 1T 1 1T 1 1 11
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1977
(' DIVAC=FSRC=0) (DIv FSRC=0) (DIVAC=0) DIV
D 5) (5) (5) 5) D
1236 18-A 1836 10-B 1226 1026 18-D
R1beBX R11€BX FCC«@4(F2) X13€X13-X14
FEC«@4 FECe@4 BUT FD R14e(72.32) SUBTRACT EXPONENTS
------------- --JunpP,37-8 T-—=-----------JUnP-/37-8 [====-—-————-=-JUMP/36~F fo——————=—————=JUMP/1@-E SETUP ITERATION COUNT
DeBX DeBX D«@oooe4 D¢800072.000832
1461 18-E
X13¢X13+200
/ SRk JUMP/10-1 ADJUST EXPONENT BIAS —
DIVIDE BY ZERO IS UNDEFINED IF THE DIVIDEND 1S D«100000
AND THEREFOR CAUSES THE TRAP (37 ZERO AND THE DIVISOR 36
PATH TO BE TAKEN (TRAP TEST) IS NONZERO THEN THE (STORE ZERO ) 1462 \L 18-1
QUOTIENT IS ZERO Q¢2ERQ
S JUMP/10-F ZERO QUOTIENT ACCUMULATOR
D¢ZERO
1464 18-F
C F12¢SR1CF12) c
E12¢2ERO U85 INSERT HIDDEN BIT
| S - 18-
DeZERO: F12¢B6) ZERO EXPONENT FLELD
1466 18-6
X12¢SROCX12)
.,__?EI_E’?;‘_’S;TS&;P,,G_H INSERT GUARD BIT
DeX12(B?:B6) TEST FOR INTERRUPTS OR PFAIL
=g ==
E
| INTERRUPT PENDING L
(0
1536 18-J 1436 18-H |§c}’
S <T
PCePC-2 X10¢ROTL(2ERQ e~
CORRECT PC BUT SRC =(EAC.XOR.E10)) a
B BUT ON SM@-7  f=mmmmmmmmmmmemm Jumpsee-a | b JUMP/11-A X1@ == SIGN OF QUOTIENT a
DePC-2 D¢EAC .XOR .E10: 2ERD L
)
e
a)
20 an X9 [ ZERO st/
(CORRECT) (' DIV-LOOP)
B
A A
REVISIONS
sfonk ] cHanGe o [Rev.
’ H l TITLE S1ZE[cODE NUMBER REV.
§
: FPII-A FLOWS (10) D|FD| FPII-A-
\ ‘ : SCALE ~ —+——+ |SHEET 13 oF 40 ost.| | T T T T T I
!
oo e 8 7 é l 5 T 3 I 2 I 1
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COPYRIGHT © | 7 7 DIGITAL EQUIPMENT CORPORATION"

DIV -LOOP

ap
g (1]

175 11-A 171 11-8
X1165LBCX11-X12) X1165LACK12+X11)
Q¢SLCE3(Q) Q¢SLC63(Q)

RIYeRIY-1 RI4€R1Y4-1
BUT COUT63 2BIT BUT COUT63 2BIT
toemmmm = JUP/11-8 fommmmm o JUMP/11-8
DeR1Y=1 DeR14-1
" P!
177 11-c 173 11-D
X12¢5L8¢Q) X12¢5L0¢Q)
BUT Y61 BUT Y61
S —-JUMP/11-F S --JUMP/11-F
D¢QCB5:B6 ) D¢QCB5:86)

THIS IS A NONRESTORING
DIVISION ALGORITHM IN WHICH: .
I. THE DIVISOR IS SUBTRACTED FROM THE ) )

sAKTPEACE P-1638

TT§

NUMBER

FPII-A-2

DIVIDEND IF THE LAST QUOTIENT BIT
(COUT63) WAS ONE,
2. THE DIVISOR IS ADDED TO THE DIVIDEND
IF THE LAST QUOTIENT BIT (COUT63) 1206 11-E 1006 11-F
WAS ZERO. X136X13+1 X12¢5L8CX12)
TBUS«BUF TBUS¢BUF
BUT FT BUT FT
bommmmmmmmmmmem JUMP/34-A fommm e JUMP/34-A
D¢BUF D«BUF
AC 1]
QUOTTENT = DIVIDEND - AC XN
(34) DIVISOR FSRC ~ XI2
ROUND/TRUNK
REVISIONS
cHK [ cHANGE No.  [Rev.
TITLE 1ZE|CODE] NUMBER
FPII-A FLOWS A D |FD| FPII-A-
SCALE  +——+ [sHEET 14 oF 40 ost.] T T T T T T 1
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D D
(SUB FSRC-AC-0) (ADD FSRC-AC-@) (suB FSRC=p ) (ADD FSRC=9) (suB Ac=0) (ADD AC=0) SUB ADD
(5) 5) 5 (5t 5 5 (5 5)
1234 12-A 1232 ) 12-8 1994 12-C 193 12-0 1224 12-E 1222 12-F 1024 12-6
FCCeau(F2) FCCe@u(F2) FeAC FeAC F1B¢F1@ Fex10 FloeF1o
BUT FD BUT FD BUT ENBT BUT ENBT E18¢E10.X0R .200 BUT ENBT E18¢E108.X0R .200
------------- --JuMP/36-F p======m===—===JUMP/36~F $-==~======——-=JUNP/36-B po====--==-—--=JUMP/36-B BUT ENBT t-—-=———=-----=JUMP/6-H fom=m=mmm—=———-JUMPs12-H
D+00088Y D«@0e00Y D¢AC(B?:B6) DeAC(B7:B6) | fem—mmmmm—mmeee JUMP/6-H DeX18¢B7:86) D¢ 100008
D¢ 100000
— | —
1472 12-H
(36) (36) (&) X12¢ROTL(X1@)
frmmmmmmmmm e --JuMP/12-1
(STORE ZERO) (SeT FCO) AC<X10 DeX18¢B7:B6)
C C
ADD AND SUBTRACT HAVE THE FORM AC<ACHFSRC 1e22 12-1
OPERATIONS FALL INTO FOUR CATAGORIES QeCF12mERC) SAVE SIGNS OF
I. BOTH OPERANDS ARE ZERO (12-A,12-8) RI7 HOLDS THE MAXIMUM | RIZ«71.31> . 1 20 SASSSA?IN a
AC<ZERO ALIGNMENT COUNT D«08087 1 .00083t
2. FSRC IS ZERO (12-C,12-D) 57-DOUBLE 25- SINGLE
AC<AC 1474 \L 12-J
3. AC IS ZERO (12 E 12-F) PO
ok AC+FSRC (ADD) Ean g SUBTRACT EXPONENTS | —
AC« —FSRCCSUBY o pmm e JUMP/12-K TEST FOR INTERRUPTS |
4, NEITHER OPERAND IS ZERO (12-G 12-D) DeX14-%13(B@:87) OR PFAILL N
IN SUBTRACT, THE SIGN OF THE FSRC g
IS COMPLEMENTED (12-G,12 ) AND THE
ADD FLOWS ARE ENTERED.(12-1) | INTERRUPT PENDING
[Q\)
g 1
3
3 LA
147 - a
’ 1576 12-L 6 . 12-K &
F12€SRICF12)
RESTORE INDEX BeC1D.9 2> AN INSERT HIDDEN BIT -
CONSTANT [ ~-JUMP/19-J R14¢B ZERO EXPONENT FIELD Eh
0+0@08010.00000' .000002 BUT NBIT 2BIT TEST EXPONENT DIFFERENCE  [¢Q
e JUMP/13-1 Gl
DeB
19 13) B
PC«PC-2 ((ALIGN )
A A
REVISIONS
s{cik]  cHanceno. Trev.
i l I TITLE SIZEICODE] NUMBER REV.
| FPI-A FLOWS U2 |DIFD| FPIIA-2
SCALE  +——+ [smeer 15 oF 40 ost. [ [ T T I [T [ [ T
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SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
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COPYRIGHT é | 97 7DK§|7AL EQUIPMENT CORPORATION"
E(AC) =E(FSRO) ECAC) >E(FSRC) E(AC) < E(FSRC)
D NO ALIGNMENT ALIGN FSRC ALIGN ALIGN AC D
az2)
ol 12 44
1813 13-a 1mn 13-D 1011 13-1
X12¢SRB(X12) X12¢SRO(X12) NSERT GUARD BIT UT EX T INT X13€X14
| L —-JUMP/13-F INSERT GUARD BIT TeR17+B i ST A ENT PUT EXPONENT INTO XI3 BeR17
DeX12¢B7:B6) BUT NBIT 2BIT EST ALIGNM B ALIGNMENT COUNT 4 JUMP/13-L
S JUMP/13-E MAGNITUDE D¢R17
D¢R17+B
— 1316 \L 13-L I
(7] 21
INSERT GUARD BIT XigeoRocx12>
00 TEST ALIGNMENT BUT NBIT
1 - MAGNITUDE [~ o7oTomommmeo JUrMP-13-H
a1y 13-E eRTalE
I 13-B 1016 13-C X12¢SRBCX12)
RI14eR14+1 Q
Ceer |t - JUMP/13-M BUT 2BIT
______________ . _ D¢X18¢B7:86) bommmmm—— === JUMP~13-G 1015 13-H
JUMP/36-8 DeR19rT
D¢AC(B7:B6) P
C 1556 131 BUT ENBT | C
e oy JUMP/6-H
FeaC D¢X18(B7:B6)
BUT ENBT
(s€Tfccy LT T L JUMP/36-B
D¢ACCB7:B6) [ (6)
4 Q=) 0
(36)
SET Feo 1214 13-6 115 13-J
X12¢5RB(X12) X11¢SR@(X11)
RIMER14+1 RI4ER14=1
! BUT 2BIT BUT 2BIT
T e Ot JurMPA13-6 || e JUMP/13-J —
DeR14+1 DeR14-1
|
N
-]
i<
I 2
a
B w
1216 13-F 117 13-K
‘ FeQ NOTE. Y8=SIGN OF FSRC Fea EE‘
BUT ENBT Y8 - BUT ENBT Y8 =
IN BLOCKS 13-D AND I3-L, THE EXPONENT DIFFERENCE 4o . ZoJUMPA 14K ENBT=SIGN OF AC | ik = JUMP/14-K F=)
(B OR RI4) IS COMPARED TO THE MAXIMUM ALIGNMENT DQ(B7:88)> D¢Q(B7:B@)
COUNT (RI7)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,I13-H). B
ALIGNMENT OF FSRC TAKES PLACE IN (13-E,13-G) o
ALIGNMENT OF AC TAKES PLACE IN (13-
— (ADD-sUB) —
A A
REVISIONS
slonk | cHANGE NO. | Rev.
5 I I TITLE 1ZE|CODE] NUMBER REV,
! FPII-A FLOWS (13 D |FD| FPII-A-2
) SCALE  +———— [sHEET 16 OF 40 ost. | T T T T 1T [ 1 |
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COPYRIGHT é DIGITAL EQUIPMENT CORPORATION"
( ADD-SUB )
sSuB (3 ADD
A ) ( h
10 2] 1 20 D
1449 14-A 1e42 14-B 1442 14-J 1040 14K
X12¢X12-X11 X126X11-X12 SET SIGN CLEAR SIGN
i --JUMP/14-Q fommmm e SSOUMP/TH-Q | e --JuMPst4-L | pemmmmmmm—meee ——JUMP/14-L
DeX12-X11(B7:B6) DeX11-X12¢(B7:86) D«100000 D¢2ZERO
1364 14-Q
Fexi2
BUT XNBT X2BT
fommmmmmm - JUMP/14-D
D¢X12(B7:86) 1500 14-L
X12€X12+X11
21 09 14 | DA —— JUMP/14-5
DexX12+X11(B7:B6)>
1121 14-C 1101 14-D 1141 14-E
FCC¢@4(F2) CLEAR SIGN SET SIGN C
BUT FD Text2 | e JUMP/14-F
——————————————— JUMP/36-F BUT Y62 D¢ 100000
pDe@@OOO4 | pemmmmmmm——————e JuUMP/ 14-6 1527 14-5
DeX12(B5:86)
1477 14-F Fexi2
BUT XNBT
Xt2e-x12 | e JUMP/ T4-M
————————————— --JUMP/ 14-R DeX12¢B7-86)
Dé-X12(B7:86)
1367 14-R
| <
Fexi2
BUT Y62 —
L --JUMP/14-G -
DeX12¢B5:86) [} &
1542 14-N |
X12¢SR@(X12)
R I -=JUMP/14-0
D¢X12(B7:86) N
( ) g |
NORMALIZE 2 |§<|(
19) z
= a
XZBT=Q w
[ 1665 14-0
N X13€X]13+1 8 O
'ree e TBUS <BUF I:;‘c-')—
BUT FT K
1 &
(e e i N BN - A w348
BUT Y61 DeBUF
STORE ZERQ A JUMPS14-G
1533 14-P DeR14-1 B
X14eR1Y
—————————————— - JUMP/ 14-1
DeR1Y —
21
1302 14-H 1582 14-M
1534 14-1
- RI4¢R14 SWAB TBUS¢BUF
X13€X13+4X14 fo ——JUMP/14-P BUT FT
TBUS<BUF DeRIY SWAB | e --JUMP/34-A
BUT FT DeBUF
——————————————— JUMP/34-A
D¢BUF
(34) (34) 34>
ROUND/ TRUNK) (ROUND/ TRUNK) (ROUND/ TRUNK) A
REVISIONS
cHK | cHANGENO.  [Rev.
H [ TITLE SIZE[CODE NUMBER REV.
j FPIIFA FLOWS  (14) DIFD| FPII-A-2
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D
(MOD FSRC=AC=0 ) (MoD FSRC=0 ) (mMoD AC=0 ) MOD
5) (5) (5) (5)
1231 15-A 1831 15-8 1221 15-C 1021 15-F
FCCe@4(F2) FCCe@4CF2) FCCe@4(F2) X13€X13+X14
BUT FD BUT FD BUT FD R14¢(70.30) ADD EXPONENTS
-------------- JUMP/15-E t-—=——=--————-=JUMP/15-E fo———m——=——==—=JUMP/15-E t=---——=——————-JUMP/16-E SETUP ITERATION COUNT
D¢@0000Y D«@20e0eY D+@00004 D«020070 .0000308 ENTER MUL FLOWS
(16)
( ENTER-MUL)
STORE ZERO TWICE
(18)
| DOUBLE SINGLE 2
1143 15-D 1142 15-E THIS INSTRUCTION GENERATES THE PRODUCT OF ITS
aC.OR .1 <2ERO aC OR .1¢32 ><3ERD TWO FLOATING POINT OPERANDS, SEPARATES THE PRODUCT
INZTEEF%R | S Zumesee | jeenliilllll Z25amP36-F INTO INTEGER AND FRACTIONAL PARTS AND THEN STORES
D«2ERO ’ D¢2ERO BOTH PARTS AS NORMALIZED FLOATING POINT NUMBERS.
FOR EXAMPLE, IF
PRODUCT = .11 11000111 X 24
THEN
INTEGER = .I111000000 X 24
FRACTION = 0000000111 X 24
(36) (36) THE INTEGER IS STORED IN THE ACvI. THE FRACTION,
AFTER BEING NORMALIZED, IS STORED IN THE AC.
(STORE 2ERO DOUBLE) ((STORE ZERO SINGLE ) NOTE THAT IF THE AC TS AN ODD REGISTER, THE INTEGER
B IS OVER-WRITTEN BY THE FRACTION.
. J
IN THIS CASE, BOTH FRACTION AND INTEGER
ARE ZERO (SINCE THE PRODUCTIS ZERO)
A
REVISIONS
glomk ] cranceno.  [rev.
:- TITLE 1ZE|CODE] NUMBER
F )
FPII-A FLOWS U3 D|FD| FPII-A-2
E
SCALE  +——F~ | sHEET 18 OF 40 ost. [ [ T T T T [T |
~ DEC FORM MO.
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(MUL FSRC=AC=0) (MUL_FSrRc=9) (MuL_AC=9) MUL
(5) (5 (5) 5)
D
1230 16-A 1030 16-B 1228 16-C 1020 16-D
FCCe@4(F2) FCCeR4(F2) FCCe@4(F2) X13€X13+%14
BUT FD BUT FD BUT FD (ENTER-MUL) R14€(708.30) ADD EXPONENTS -
-------------- --JUMP/36-F mmm == mmmm o= JUMP/36-F p===========—== JUMP/36-F fomme L UMP/16-E SET UP TTERATION COUNT
D@00 D«@0ea8k D<@oBeRY us) D«000070 .008030
1586 16-E
X13¢X13-200
-------------- - JUMP/16-F ADJUST EXPONENT BIAS
D« 100000 C
PRODUCT IS ZERO
1587 16-F
F12esR1CF12) INSERT HIDDEN BIT
E12¢2ERD
j —-JUMP/16-6 ZERO EXPONENT FIELD
D¢ZERD: F12(B6)
1154 16-G
Qex12
e == JUMP/16-H PUT MULTIPLIER INTO Q REG |
DeX12¢(B7:B6>
.
1511 16-H g
T ERO
KR L R0k .E10)) XIG «— SIGN OF PRODUCT
BUT BR.OR.PFAIL TEST FOR INTERRUPTS OR PFAIL
——————————————— JuMP/16-1 N
D¢EAC .XOR .E18: ZERD 5
2 <C
z
| INTERRUPT PENDING &
¢ g
1370 16-J 1270 16-1 ol
=)
PCePC-2 X12¢2ERO =
CORRECT PC BUT SRC prmmmmmem e --JurP/17-K ZERO PARTIAL PRODUCT
BUT ON SM@-7  t-——————-=—-=—= JUMP/20-A D€ZERO
DePC-2
B
(36) 201 an
(sTORE ZERO) (CORRECT) (MuL-LooP)
A
REVISIONS
s ek ] chanceNo.  [rev.
; TITLE SIZE|CODE] NUMBER REV.
FPIT-A FLOWS e DIFD| FPIIA-2
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPOI AND
SHALL NOT BE REPRODUCED OR 1ED OR USED IN
e L
COPTRIGHT é“?gf'%mmt. EQUIPMENT CORPORATION"
(MUL LOOP
(16)
D 1513 17-K D
X12¢SRB(X12)
QeSRR(Q)
BUT (G8.Q48)
--------------- JUMP/17-A
DeX12¢B7:B6)
g | !
L) 1) —
124@ 17-A 1250 17-8
Sisracar & 0 19 SLCeoRDCRTIFX12) ALL SHIFTING IS DONE
RI4eRIM-1 RI4eR1Y-1 WHEN WE DROP OUT OF
BUT ¢Q8.Q48) BUT (@8.Q4@) 2B1T THIS LOOP LEFT GARD
——————————————— JuMP/17-A prm===m=m——em——JUMP/17-A BIT IS ZERO
DeR14-1 DeR14-1
C C
TEST MSB OF PRODUCT TO
1242 ] 17-D SEE IF PRE-NORMTLIZATION
IS NESCESSARY. ALSO BREAK
EG’T“$52 op1a OUT MUL AND MOD INTO SEPARATE
F .
--------------- JUMP/17-F Lows
D¢X12¢(B5:86)
—
H
MOD MUL _—
r N ~ R
[} @
1045 17-€ 184y 17-F AN
i<
X12eSLOCK12) X12¢5L@CX12) z v
| ST --Jumpst?-6 L pme e -=JUMP/17-H SHIFT PRODUCT LEFT ONE PLACE —
DeX12(B7:B6) D¢X12¢(B7:B6) a
(ROUND/TRUNK TEST uw
1215 17-6 (30) 1514 17-H 80
X13eX13-1 | X136X13-1 Ha
T ——JUMP-17-1 o -=JUMP/17-J DECREMENT EXPONENT
DeX13-1¢(B7:B6) DéX13-1(B7:B6)
! B
1445 17-1 144y 17-J
Fex13 TBUS¢BUF
TEST BUT EZBT Y9 Y8 BUT FT TEST FT A S
EXPONENT  t--———--=—=—-—- JUMP/18-P | pee—m—mmemmeee- JUMP/34-A BEITT(YGI,ST T
DeX13(B7:88) D«BUF
(8 (34)
MOD—TEST ROUND/TRUNK
A
REVISIONS
cHk [ cHangeNo.  [Rev.
% l I TITLE K |ZE[CODE NUMBER REV,
: FPII-A FLOWS (7 D|FD| FPII-A-2
SCALE +— |sHEET 20 oF 40 ost. | [ [ [ T T [ 1 |
PRy
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COPYRIGHT |977DKBITM. EQUIPMENT CORPORATION"
EXP < -127 EXP>+i27 MOD-TEST -128<EXP{ +128
7y D
a1 / 180 201 191 000
UNDERFLOW OVERFLOW
1847 18-A 1241 18-0 1043 18-E 1243 18-F 1841 18-P
BUT FD BUT FD X'2'5L0<X12>Junp 18-6 X12¢sSL8(X12) UMP18-6 DUMP GUARD ;6?*3‘3%@5&?08 LOAD UNBIASED EXPONENT
---------------- UMP/18-D tm=m===———————=JUMP/18-D | R /18~ prmmmm e m————e /18-
DeX18(B7:B6 DeX10¢B7:B6 ) DeX12¢B7:B6) Dex12¢B7:B6 ) BIT Jumpr1g-s | INTO XI4 AND TEST
| T D+ 1080000
1516 18-6
STORE FRACTION F12+5Lg<na> DUMP HIDDEN BIT
E12¢E) CLEAR F(I2) BIT 8
08) fomm JUMP/18-H INSERT EXPONENT EXP<Q EXP=0 EXP>0
D¢E13:F12(B6) ) ]| 29
1517 18-H 1446 18- 1246 -
EXP(PRODIS @ 18R
X12¢ROTRC(F1@.0R.F12) BUT FD BUT FD
wE12) INSERT SIGN o ——— --JuMP/18-D | --JUMP/18-D c
FCC¢@6CF2FV) OF PRODUCT Dex18¢B7:86) DeX10(B7:86)
! g el Jumps18-1
D¢8208006
1127 18-C 1126 18-D 1557 18-1 a8
AC.0R.1«2ERO AC.0R.1¢32)¢2ERO —
TBUSBUF TBUS€BUF ZERO B o FETCH STATUS STORE FRACTION
BUT FT BUT FT INTEGER | A _ T F 1046 18-S
--------------- JUMP/34-A b JUMP/ B4R - DeBUF JurP/15-€ EST FIVAND FO
DeBUF De¢BUF X116(70.38)-X14
pommmmm e --JUMP/19-0 —
D+@34000.814008
" 21 20 2 z
(34) (19) —
(ROUND/TRUNK) 1163 18-J 1162 18-K (TEST EXP MOD )
AC.OR.1¢X12 AC.OR.1(32)¢X12 N
| Gt JumP/18-L S S Sy -=-JUMP/18-H STORE INTEGER Ig !
De¢X12¢B7:B6) DeX12¢(B7:B6) i<
STORE ZERO TWICE e
Xll< (56 OR 24) —EXP a
THE ROUND/TRUNK ROUTINE 1247 18-L 1164 18-H IN BASE TEN W
WILL STORE THE FRACTION
AND UPDATE FEA AND FEC ACeZERD aCC32 e 2ERD 56 FOR DOUBLE PRECISION s
-------------- --JUMP/18-N pom-=====m=====JUMP/18-N STORE FRACTION 24 FOR SINGLE PRECISION Sl
IF NECESSARY D«ZERO D¢2ERO CFa)
B
1523 18-N
§él‘::?; UPDATE FEA (RID —
_______________ JUMP-37-B SET FEC TO INDICATE
DeBX OVERFLOW
37
(TRAP TEST)
A
REVISIONS
glcuk ] cHanGENO.  [Rev.
E | TITLE SIZE[CODE] NUMBER REV.
§ FPII-A FLOWS (8 DIFD| FPII-A-2
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COPYRIGHT 1977 DIGITAL EQUIPMENT CORPORATION"

(TEST EXP MOD)

18)

1401 19-A

Ri14¢X11 SWAB

GET LOWER SIXTEEN

HERE WE FINALLY GET 7O A

_______________ Pora-
[ extiinais P 1e-C BITS OF XI1 INTO Ri4 NON-TRIVIAL CASE. A MASK IS D
GENERATED IN XI1 WHICH WILL
1525 J/ 19-C ALLOW THE INTEGER AND FRACTION
INDICATES THAT FRACTION TO BE SEPARATED.
X12¢sL8CX12)
IS ZERO KieeaLe DUMP GUARD BIT
BUT NBIT TEST EXPONENT
——————————————— JUMP/19-H
Exp>(29) DeR1Y 1<ExP<(ER)
I
1158 19-D 1050 19-H —
Fiaesiaci2) DUMP HIDDEN BIT BUT 6RO INITILIZE X1I
<
| E1eEls JUMP/19-E INSERT EXPONENT 113e 19-L L__?lﬂ_'ff_‘gf_‘ffﬂﬂhp,m_l -
DEE13:F12¢B6) aenia DeZERD PC<PC-Z
———————————————— JUMP/19-M (12)
1526 19-€ DeX12(B7:86) INTERRUPT PENDING I
«ROTRC(F18.0R.F12) ' 2
X12eROTR(CF10.0R F12 INSERT SIGN AND ROTATE RIGHT 1210 NP 19-H
FCCeRH(F2) SET CONDITION CODES 1051 191 s 19
BUT FD X14eX11,AND X 14
fommee e JUNP/19-6 [Ty Ty 19N | RITEXIE SRR porak | RIS BUT SRe CORRECT C
€ . . :tB6> | | Tt/ . -
D«@080e DeX14(BB:87) GETS EXP fommmmm e —-JUMP-28-A pC
1530 \L 19-N pehe®
| a %)
F14€SLBCF 1Y)
E14¢E173 @
- - BUT BR.OR.PFAIL 1130 19-K
1135 19-F T3 -6 e JUMP/19-0 (CORRECT)
AC.OR.1¢X12 AC.OR.1(32)eX12 STORE DeE13:FIHCBE) ISR
prmmmmm oo --JUMP/36-E --JUMP36-F EXP
DeX12¢B7:86) DeX12(B7:86) INTEGER INTERRUPT PENDING BT T 19k IN THIS LOOP 2
uPT F . SeRTal] ONES ARE PUSHED INTO X11 ‘
(36) (36) 1733 19-T 1633 19-0 l
>
(STORE ZERO DOUBLE ) (STORE ZERO SINGLE) pCepC-2 X14€ROTRCCF1@.0R.F14) i
BUT SRC o ET
--------------- JuMP-28-A
DePC-2 JUMP/19-Q 1532 \I/ 19-R
DCE14:F18.0R.F14¢B6
’ X12€SRACX11BAR.AND.X12) | oENERATE FRACTION AND o
P e e e JUMP/13-U % o
DeX11BAR.AND .X12¢B7:86> | INSERT GUARD BIT i<
THIS IS HOW THE MASK (XI1) IS USED CORRECT =
TO SEPARATE THE FRACTION AND INTEGER 1433 \l/ 19-u o
S FlaeF12
X [CONES | ZEROS ]  x11[_ONES [ ZEROS ET2¢E12.AND.360 MASK OF IRRELEVANT BITS Ha)
AND AND ! - BUT X2ZBT TEST FOR ZERONESS Sl
X 14| PRODUCT | PRODUCT ] 2 De1-0800 -=-JUrP/14-6 =)
l l 1157 19-P 1156 19-Q
) - [
AT ZFROS x12| “ZEROS F AC.OR.16X1Y4 AC.OR.1C32)€X1Y T
xia l | [ l S il ——JUMP/19-R | e -~ JUKP/19-R STORE ! B
WHERE: T =INTEGER PART D¢X14(B7:86) D¢X14¢B7:86) INTEGER 122 19-5 (14>
F =FRACTION PART FCCeBCF2Y NORMALIZE
80T FD —
S JUMP/36-F
D«22208
STORE ZERO
A
REVISIONS
s[onk ] cHANGeE No. | Rev.
E I l TITLE |ZE|CODE| NUMBER REV.
FPIFA FLOWS (9 DIFD| FPII-A-2
i SCALE  +——+ [sHEET 22 OF 40 ost. [ T T T T T [ 1 |
8 7 6 1 4 3 2 l 1
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
AR oo s THE SASIS FOR THE MANUFACTORE OR SALE
CorrRicHT ¢ j;“;;”“éfé.?‘i?.ﬁ:?ﬂ%mmu (CORRECT)
(10-16-19)
DMO OM! DM4 DM3 DM5 DM6 DM7
D D
1750 20-A 1754 20-8 1752 20-6 1753 28-L 1755 20~H 1756 28-N 1757 20-0
SERV(BR.OR.PFAIL ) RD¢RD+B RD¢RD-B RD¢RD-2 RDRD+2 PCePC-2 PCePC-2
—————————————— --JUNP/28-Q t-—-=————=-==--JUNP/208-P b mm o SERV(BR.OR.PFAIL > SERV(BR .OR.PFAIL ) SERV(BR.OR.PFAIL) SERVCBR.OR.PFAIL >
DeX1@(B7:B6) D¢RD+B DeRD-B || e --Junpsee-a | $------------ --JUNP/20-Q@ | f--—---———-—- -—JUMP/28-Q | $--cmmmm - --JuMP-20-Q
D¢RD-2 De¢RD+2 DePC-2 DePC-2
— I
THIS ROUTINE IS USED TO RESTORE
C 1751 20-P ALL REGISTERS TO THEIR STATE PRIOR C
SERVBR R PP TO THE EXECUTION OF THE INSTRUCTION
L2 P ee-a THAT IS BEING ABORTED.
D¢X18¢B7:86)
L=
.
2
1535 20-Q
BeLDATA BN
BUT SERV(BR.OR.PFAIL) |§ )
i ——JUMP/FETCH ERS
DeUDATA v
® a
B w
)
| S
® | 2-xkDN-EA) (26-KDII-EA) Ea]
THE TRAP PATH WILL NORMALLY BE
(FETCH) (_TRAP ) TAKEN UNLESS A QUIRK BR IS ENCOUNTERED
(A BR THAT IS ASSERTED AND THAN WEGATED B
BEFORE THE PROCESSOR ISSUES A4 B6D
A
REVISIONS
s{onk ] cHANGENO.  [rev.
H TITLE SIZE|CODE] NUMBER REV.
: FPITA FLOWS 20 D|FD| FPII-A-2
: SCALE 4  |SHEET 23 OF 40 ost. | [ T T [ [ [ 1 I
oRb 138 8 7 6 I T 4 3 2 ]
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT IPORATION AND
SHALL NOT BE REPR( OPIED OR USED IN
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS W1, WRITTEN PERMISSION.
‘COPYRIGHT DIGITAL EQUIPMENT CORPORATION"
1977
(FDST-CLR) (FosT-CLR)
n M
1770 21-A D
X11¢2ERO
CLEAR FLAG
L BT PsT  esaioy THIS ROUTINE FETCHES THE UPPER SIXTEEN BITS
DeZERO OF THE FLOATING DESTINATION WITHOUT INCREMENTING/
‘ DECREMENTING ANY INDEX POINTERS. THE INDEX UPDATE
N FDST R SP T
HERE THE NEXT ADDRESS I 1771 21-8 IS DONE BY FDST MODES OR SPECIAL DEST.
WAS PICKED TO INHIBIT THE % R17¢2
NORMAL OPERATION OF ~ BUT FDST
BUT FOST 1607 21-Y 1617 21-P fommm e --JUMP,21-F
D«000002 —
FCCe@4(F2) R11¢BX
BUT FDST FEC¢@2
———————————————— JUMP/27-B b--mm————————==JUMP/37-A
D«000004 DeBX
@n 37
FDST MODES ILLEGAL
ILLG DOMO oMm! oM2 DM4 DM3 DM5 OM7 DM6
C
1730 21-C 1721 21-D 1722 21-E 1724 21-6 1723 21-N 1725 21-0 1727 21-5 1726 21-0
R11¢BX R12¢RD R12¢RD R12¢RD-B BA¢RD DATI R12¢RD-2 BACPC DATI BA¢PC DATI
FEC«@82 FPS¢BUF FPS¢BUF FPS¢BUF R12¢UDATA FPS«BUF BeUDATA BeLDATA
------------- --JUMP/37-A r—————————————=JuMPs21-L f-————-——-—-—---JumMpPs21-L p-————————————=JUMP-/21-L FPSeBUF po——mmmmm—————— JUMP/21-U FPS«BUF FPS«BUF
D¢BX D¢RD D¢RD b¢rRO-8 |t JumMPs21-L DeRD-2 BUT GR7 BUT GR7
DeUDATA t- -——=JuMP/21-T prmmm e JUMP/21-R
DeUDATA DeUDATA
| |
1547 21-X | 1736 214 «
B¢B+R17 B¢B+R17 ®
———————————— --Jumps21-T to——=———————===JUMP/21-R €]
D¢B+R17 De¢B+R17 |
® o
g(\.’
1545 21-T 1794 21-R ER
R12¢RD+B R12¢RD+B a
e Jumps2t-U | pe——mmmmm - --JUMP/21-L '
D¢RD+B D¢RD+B |
1720 21-F 58
FPS¢BUF K{a]
_____________ ——JuMP 21 -2 1546 21-u
D«BUF
BA«R12 DATI
R12¢UDATA
e JumMps21-L B
D¢UDATA
1362 \I/ 21-L
1167 21-2
BACR12 DATI
Q¢FDST BUF «UDATA
—————————————— JUMP/21-V MAINT
D¢FDST(B7:86) I JUHP/21-H
30 D¢LDATA
[LLEGAL 1337 2:-v 1541 \J/ 21-1
X18¢Q X18¢3>€BUF
——————————————— tom—————-———=—— JUMP/22-C
D¢Q(B7:B6) DeBUF A
(22)
REVISIONS (FLAG-ZERO)
slcuk | cHANGENO.  [REv.
S TITLE SIZE[CODE| NUMBER REV.
FPII-A FLOWS  @n D|FD| FPII-A-2
: SCALE  ++ [SHEET 24 OF 40 ost. | | T [ T T T T [
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION ANOD
SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS W1 WRITTEN PERMISSION.
COPYRIGHT 67‘9”77"!6“& EQUIPMENT CORPORATION™
(TEST ZERO) (FLAG—-ZERO)
2n @2n
D 1550 22-a 1552 22-C D
B¢(10.4.2) B 10.4.2) SET UP INDEX CONSTANT
X12¢ROTL(X10) e K12¢ROTL(X10) LOAD XI12 WITH FDST
--------------- JuMp . 22-8 b= —————— JUMP22-D
D+«0000 10 .20808" . 088002 D800 10 .00020 . 220002 ROTATED LEFT ONE PLACE
1851 ee-8 1402 22-0
Fex12 Fex12 —
N cLaG FXI LG TEST FDST FOR ZERONESS AND SIGN
BUT EZBT BUT E2BT Y8 INITILIZE FLAG
frmmmm e aumpe22-F | e JumMpPs22-F
D+2ERO D¢2EROD
FOST# ¢ FDST=@
e A A \
& p oY) "
1257 22-H
BUF ¢FPS C
BUT FILV
e —-JUHP /226
D¢FPS
) ! ]
1057 22-€ 1055 22-F 1255 22-6 1355 ! 2e-1
BUF ¢FPS BUF ¢FPS BUF ¢FPS R11€BX
BUT OPB BUT 0P1B BUT OP1B FECe14
—————————————— --JUMP/23-F pommmmm—m——————JuMP,23-F femmmm e —————JUMP /22K, SET FLAG |
DeFPS DeFPS D¢FPS frmm e JUnP,22-6
DeBX -
i
NEG ABS TST
N
; e
1312 22-J 131 22-N 1310 22-K 2 <L
X11«2ERQ X11«2ERO FeX10 a
B FCCe@4(F2) FCCe@4(F2) BUT ENBT w
BUT FDST BUT FDST | b --Jumnps22-n
. Junprez-8 |00t JUnP-27-8 DeX1@(B7:B6) e
D«200R0Y D¢@2000k4 S
=)
(23)
( OPERATE )
[
I B
1553 22-L 1153 22-n
€
FCCe14CFNF2) FCCe@4CFR Y
BUT FOST BUT FDST —
———————————————— JUMP/24-A f--m-—————--——-JUMP/24-A
D«2R0R 14 D«@0RoR4
@n (24)
(_FDST MODES ) SPECIAL DEST
A
REVISIONS
glomk ] cHangENO. Trev.
< l TITLE SIZE[CODE] NUMBER REV.
: FPII A FLOWS (22 DFD| FPII-A-2
i SCALE  ———+ [sHEET  250F 40 ost. | [ T TTTTT |
ma - 8 7 ] I 5 4 3 2 1
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
TY OF DIGITAL EQUIPMENT AND
SHALL NOT BE Rf OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS Wi WRI PERMISSION.
COPVRIW%"77DMAL EQUIPMENT CORPORATION"
D
(OPERATE)
(22)
NEG TST
ABS
1335 23-A 1336 23-C 1334 23-F
FleeF10 F1o¢F 1@ Fex10
E10¢E10.AND . 177 MAKE SIGN §|$+§|a.xoa.eee COMPLEMENT BUT ENBT TEST SIGN
-------------- --JUMP/23-D UT ENBT SIGN pommmmm————————JUHP,23-D
D«080200 postTive . JUMP/23-D D¢X10(B7:B6) OF FDST
D¢ 100000
C
"] |
1853 23-D 1453 23-€
FCC00 FCC¢1@CFN)
BUT FDST BUT FDST SET CONDITION =
———————————————— JUMP/24-A t--—-————————-———JUHP/24-R CODES
D+2ERD D«@80210 —
>
MV
£
(24) §<_(
(SPECIAL DEST) a
w
§_ﬁ
ULL
’ao
B
A
REVISIONS
H 0 CHANGE No. | Rev.
: ' JITLE IZE|CODE] NUMBER REV.
§ FPII-A FLOWS (23) D|FD| FPII-A-2
SCALE {———+ |sHeeT 26 OF 40 oisT. | T T T 1 T
T 8 l I 6 5 T 4 l 2 | 1
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THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
TY OF DIGITAL EQUIPMENT CORPORATION AND

SHALL NOT BE OR COPIED OR USED IN WHOLE

OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE

OF ITEMS W WRITTEN PERMISSION.

COPYRIGHT ) |7 7 DIGITAL EQUIPMENT CORPORATION"!

THIS ROUTINE UPDATES THE INDEX REGISTERS
AND THEN LOADS THE UPPER SIXTEEN BITS
OF THE FDST INTO MEMORY OR AN ACCUMULATOR

SPECIAL DEST AS THE CASE MAY BE. NOTE THAT THE TEST INSTRUCTION
(22-23) AVOIDS DOING A MEMORY CYCLE SINCE IT IS UNNECESSARY
AND UNLAW FUL
DM@ DMI DM4 DM2 DM3 DM5 DM6 DM7
1740 24-A 1741 24-C 1744 24-8 1742 24-6 1743 24-0 1745 24-p 1746 24-Q 1747 24-R
FDST(3)¢X10 BUT OP1B RD¢RD-B RD«RD+B RD«RD+2 RD«RD-2 PCePC+2 PCePC+2
i —-JUMP/SERV | i A —— JUMP/24-U BUT OP1B BUT OP1B BUT OP1B BUT OP1B BUT OP1B BUT OP1B
DeX10¢B7:B6) DeX10¢B7:B6 ) e - JURP/24-U W JUMP-24-U e JUMPs24-U S JUMP 24~ e s JUMP24-U foom e JUMP/24-U)
De¢RD-B D¢RD+B D¢RD+2 D¢RD-2 D¢PC+2 DePC+2
NEG ABS TST
1522 24-5 1521 24-1 1520 24-U
FPS¢BUF BARI2 FPS+BUF
BAER12 MAINT BUT FLAG
HAINT FPS¢BUF prmmmmmm e —-JUMP/37-H
BUT FLAG BUT FLAG DeBUF
fo i JUMP/24- St JUMP/24-H
D«BUF D¢BUF
o |
1341 24-n 1345 24-N
DATO MAINT DATO MAINT
UDATA¢X18¢3) UDATACX18¢3)
| AR 22 JUMP/SERY J S -2 JuMP/37-8
DéX10¢B7:86) DeX18(B7:86)
(I-KDII-EA) (1-KCH-ER) 3N 37

( Sserv ) (_serv ) (TRAP-TEST) (TRAP/SERV)

MAKEPEACE P-1655

™11

NUMBER

FPII-A-2

o

REVISIONS
cHk | cHAnGE No.  [Rev.
TITLE 1ZE[CODE NUMBER
FPII-A FLOWS (24) |D|FD| FPII-A-2
SCALE 4+ [sHEET  270F 40 ost. | T T T T T T 1
EEEE 8 7 6 [ 5 T 4 3 2 l 1
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
IOPERTY OF DIGITAL EQUIPMENT \TION ANO
SHALL NOT BE REPR( ED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
GIYMW%OVTWRITT ERMISSION. "
COPYRIGHT | 9?7DI54TAL EQUIPMENT CORPORATION'
( st ) (sTCFD) (sTCDF)
[4D] ) )
D 1765 25-a 1766 25-8 b
CLEAR FLAG X11¢1@)¢2ERD
80T FDST INITILIZE [ RiTcieseet R P 25-C ZERO LOWER
______________ ——JUNP/27-B FLAG D¢2ERD 32 BITS OF AC
D¢ZERD
1767 25-c,
FDFL¢FDFLBAR
— CLEAR FLAG COMPLEMENT FOFL FLOPS
BUT FDST INITILIZE FLAG
--------------- JunP/25-E BREA T A
De3ERD KOUT ILLEGAL MODES
|
1577 25-D
R11¢BX
FEC¢@2 @
S --JUNP/37-A
C DeBX 1567 25-E C
Be(10.4.2)
27 37 H12eROTLOXIT > SET UP INDEX CONSTANT
BUT ENBT ROTATE AC LEFT INTO X12
FDST MODES (TicecaL)  —— JUMP/25-G
C: TLLEGAL beooao1o.oaoa0n osaage | TEST SIGN OF AC
l [}
1468 25-F 1960 ‘ 25-6
—p SETSIN e CLEAR SIGN <
""""""" == 7e5-| f-————————————=JUMP/25-H X10<— SIGN
D« 102080 D¢2ERO P k
1568 25-H O
3<C
F13¢2ERO 2
El‘J*E;E X13<EXP (AC) T
BUT E28T
Bl e JUNP /25 TEST EXPONENT w
D¢E12: ZERD
Hay
| EXP=-128 %
Q A
1261 25-1 1861 25-J
X11¢2€R0 F12¢SR1CF12)
FCC+@4(F2) E12¢2ERD INSERT HIDDEN BIT B
BUT FDST STORE ZERO . fpememmoooo—oooeo JUMP/25-K ZERO EXPONENT FIELD
________________ 3P -27-8 D«2EROIF12¢B6)
D«02008
1561 25-K
X12¢SRB(X12)
TBUS+BUF INSERT GUARD BIT
BUT FT TEST FT (FPS)
pomomm e JUMP/ 34-H
DeBUF
27) (34)
(FDST MODES) (ROUND/TRUNK)
A A
REVISIONS
gfcHk]  cHanGENO. [ Rev.
H l ‘ l TITLE SIZE| g NUMBER REV,
; ' FPI-A FLOWS (25 D|FD| FPII-A-2
SCALE +——+ [sHeer 28 oF 40 oist. | | T T T T T1 T
FoE 8 6 l 5 t 4 I 3 2 1
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“THIS DRAWING AND SPECIFICATIONS, MEREIN, ARE THE .

OR
OF ITEMS WITHOUT WRITTEN PERMISSION.
‘COPYRIGHT ]97 7 DIGITAL EQUIPMENT CORPORATION'

MAKEPEACE P.1055

L0

™11

NUMBER

FPII-A-2

w

OVERFLOW 34 oK
[ @
1262 26-A
TBUS¢BUF
i ?:TEEFC\);S;';;O:NABLED?
S JUMP/26-8
De¢BUF N 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 STCDF (PROBABILITY= )
1103 26-8 1123 26-C
X11¢2ERQ FCCR¢FCCR .OR .02 T FV BIT
FCCe@E(FZFV) igigf SETFLAG o §5AG PJZSIBLE
BUT FDST prmmmmm oo eee 726~
| i JUMP-27-B D+@00082 INTERRUPT
D+200@06
_ 1562 26-0
FCC¢FCCR
———————————————— JuMP/26-E | SET FCC
DeFCCR
1563 \L 26-€
R11<BX UPDATE FEA (RID
| AR Junps2e—F | SETFEC TO
DeBX INDICATE OVERFLOW
1062 26-F
X11¢ROTR(X12) I
BUT FDST ROTATE XI2 RIGHT AND
JURP/27-8
DeX12¢B7:B6> STORE IN X1
27
(FDST MODES)
REVISIONS
cHK | CHANGE NO. [ REV.
TITLE 1ZE|CODE| NUMBER REV.
FPII-A FLOWS (26) D|FD| FPIIA-2
SCALE  +———  |SHEET 29 OF 40 ost. | [ [ [ | [ [ [ |
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TY OF DIGITAL EQUIPMENT CDRPORATION ANO
L NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
ORIN PART AS THE lASlS FOITHE MANUFNCT\MEORSALE
CorvRiGHT 6?9" 77 DIGITAL EQUIPMENT CORPORATION"
D (FDST MODES)
(21-22-25-26)
ILLEG DM@ DMI DM4 DM2 DM3 DM5 DM6 DM?
1650 Sl/ 27-A 1640 \l/ 27-8 1644 \l, 27-E 1642 \l/ 27-L 1643 ;l/ 27-u 1645 \l, 27-u 1646 \l/ 27-DD 1647 27-66
R11¢BX FPS¢BUF RD«RD-B R12¢RD BA¢RD DATI RD«RD-2 BA«PC DATI BAPC DATI
FEC¢@2 BUT FD e JUMP 727 -KK FPS¢BUF R12¢UDATA FPS¢BUF B¢UDATA B€UDATA
--------------- JUMP/37-A f-=-======—-——-JUMP/27-D D¢RD-B p—mmmmm——————~JUMP/27-H FPS¢BUF t---m-——-—--—--JUMP/27-X FPS€BUF | FPS«BUF
D¢BX D¢BUF DeRD | fmmmmmm———ee—o- Jumps27-v D¢RD-2 | Sttt JuMPs27-EE | pmmmmmm-omemeo JUMP /27 -HH
D¢UDATA D¢UDATA D¢LDATA
] 1565 & 1813 \l/ v 157 a7 x 1571 51/ 27-EE 1573 \l/ 27-HH
RD+RD+B RD«RD+2 BA¢RD DATI
on o --JUrP /27K prommmmmmmmee- JurP27-1 R12¢UDATA ATy PPt a1
D¢RD+B D¢RD+2 | e --JunPs27-T
(ILLEGAL) pelDATA DePC+2 DePC+2
1372 \l, 27-FF 1574 \l/ 27-11
R12¢RD+B R12¢RD+B
| S JUMP/27-T | e JUMPs27-JJ
D«RD+B D¢RD+B
1641 27-KK
C R12¢RD 1575 \1/ 27-J9
FPS«BUF
BA¢R12 DATI
prmmm e JUMP 27K R12<UBATA
D¢RD T — JuMP,27-T
D¢UDATA
|
1412 27-K 1537 27-1
BA¢R12 R12¢R12+2 BA¢R12 RI2¢R12+2
- MAINT MAINT _
> BUT GR? | S - JUMP,27-Q 1245 a7
ittt ittt Jurp-27-Q DeR12+2 DaTo MAINT
DéR12+2 UDATA«X11¢2)
2 ARt JUMP,27-2
DeX11(B5:BY4)
| [}
. 172 \l/ 27-2
1161 27-c 1160 27-D 1145 27-Q BA¢R12 RI2¢R12+2
MAINT
FSRC€X1 1 FSRC(32)¢X11 DATO MAINT L T JUMP/27-R0
BUT FLAG BUT FLAG UDATACXT1¢3) DeR12+2
pommmm e --JUMP/37-H pommmm e --JuMPs37-H | | feeomomo—oeoo- JUMP/27-R
B DeX11(B7:B6) DeX11(B7:B6) DeX11(B7:B6) 1600 \L 27-AR
1707 \l/ 27-R DATO MAINT
UDATAX11C 1)
BA«R12 RI2¢R12+2 IR Jump-27-88
MAINT DeX11¢B3:B2)
BUT FD
O JunP,27-5 1681 \l{ 27-98
DeR12+2
BACR12
MAINT
P Jump,27-CC
(B7:B6)
147 27-J 1244 @ 27-S DeX10¢B7:86
1602 \i/ 27-cc
DATO MAINT DATO MAINT
UDATACX11¢3) UDATAEX11(2) DATO MAINT
BUT FLAG BUT FLAG UDATAEX11(8 )
——————————————— JUMP/37-H po———=——————=-=JUMP/37-H BUT FLAG
DeX11(B7:86) DeX11¢B5:84) ) i JUMP/37-H
D¢X11¢B1:B@)
(3N
TRAP/SERV
A
REVISIONS
s[cac ] cHAnce No. [Rev.
< I TITLE SIZE[CODE| NUMBER REV,
i FPII-A FLOWS (27 D|FD| FPII-A-2
i
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"THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION ANO
R I\ PART A5 THE BASIS FOR THE MANOFACTORE O SALE
OF ITEMS WITHOUT WRITTEN PERMISSION. SOURCE MODES
COPYRIGHT (©)]© 77 DIGITAL EQUIPMENT CORPORATION" 26
(
oW DMI DM4 DM2 DM3 DM5 DM6 DM7
1670 28-A 1674 28-C 1672 28-1 1673 28-L 1675 28-R 1676 28-T 1677 28-U
X12¢2ERO RD¢RD-B X12¢2ERQ BA¢RD DATI X12¢2ERO BA¢PC DATI BACPC DATI
BUFeRD BeRD | --JUMP/28-BB R12¢RD R12¢UDATA RD¢RD-2 B¢LDATA B¢UDATA D
------------ -~ JUMP/28-G D¢RD-B pommmmmmmmmm—- JUMP/28-J bommm o oo JUMP/28-H bom=m==-mm=———= JUMP/28-5 fommmmmmmmmmmm= JUMP/28-U pe==mm=—=—————— JUMP/28-X
D¢RD D¢RD DeUDATA D¢RD-2 D¢UDATA D¢UDATA
1603 28-J 1314 281 1610 28-S 1811 28-U 1613 28-x%
RD¢RD+B RD¢RD+2 BA¢RD DATI X12¢2ERD X12¢2ERQ
————————————— -~ JUMP/28~F X12¢2ERO R12¢UDATA PCePC+2 PCePC+2
DeRD+B | peeeememes --JUMP/28-N | femmmmmmmmeee -~ JUMP/28-N S --JumMps28-y | pmmmmmmmmeeeee JUMP/28-Y
De¢RD+2 D¢UDATA DePC+2 D¢PC+2
1671 28-88 1612 28-v 1614 28-Y
X12¢2ERO R12¢RD+B R12¢RD+B
R12¢RD po-ommm - --JUMP/28-N A --JuMps28-2
| S --JumMpP-28-F D¢RD+B D¢RD+B
D¢RD
1615 28-2
BA¢R12 DATI
R12¢UDATA
| S JUMP/28-N
D¢UIDATA c
1277 28-F 1616 28-N
BACR12 DATI BACR12 DATI
LOAD B AND BUF B¢UDATA BUF ¢LDATA BUDATA BUF¢LIDATA LOAD B AND BUF
WITH DATA BUT GR7.OR.FLBAR BUT FLBAR WITH DATA
prommmm oo JuMP/28-0 pmm o mmmmmm e JUMP28-0 D-SRC
DelDATA DeUDATA
M
' . 5 1772 28-pA €
FPS¢BUF 5
- - BUT OP1E 2
13e1 28-6 1300 .80 | bBuT OPIE o JUMPs28-CC
X12¢2 Y¢BUF X12¢2)¢BUF DeBUF
BUT OPIE Ri12¢R12+2
fommmmm e --JuMP/28-8 e --JunP/28-P
D¢BUF DeR12+2 LDFPS LDEXP LDC isc.\j
3
UPON EXITING THIS FLOW E
X12 LOOKS LIKE THIS: 1620 28-p 1604 28-cc 1685 28-DD 1606 28-EE T
BACR12 DATI Be2 CLEAR FDFL Be2 CLEAR FDFL Be(4.2) -
| | | | | BUF ¢UDATA BUT DST BUT DST BUT DST )
xiz [ e ] [ B [ @ | Ff=t L e --JUMP/28-Q [ fee—eeemo -~ JUMP/28-A fomomm e --JUMP/28-A | S JUMP/28-A I
| | i i , DUDATA D¢@R@E82 D¢20@a02 D¢@2RRA't . 200002 7
| | | ! o
| | |
x2 [ o ] [ @ | FL=2 1621 28-a
| ! | X121 )¢BUF B
3 | @ BUT OPIE (28)
l | | SECTOR pommmmmmm e Jurp-28-8
D¢BUF
A=FIRST WORD (_SOURCE MODES)
B=SECOND WORD
i SET UP INDEX CONSTANT
LDFPS AND FORCE A ONE WORD
FETCH FOR LDFPS AND LDEXP
BY CLEARING FDFL FLOPS.
1350 28-8
FDFL€BUF UPDATE FDFL FLOPS BUF AND B X12 CONTAINS
pommmm —— --JUMP/SERV BUF IS THE NEW FPS CONTAIN THE THE INTEGER TO
peBU NEW EXPONENT BE CONVERTED
(-KDI1-EA) @9) \ 30 A
(_SERV) (LDEXP) ( LoC )
REVISIONS
glomc | cHangeNo.  [rev.
< I TITLE IZE{COD NUMBER REV.
FPII-A FLOWS  (28) D|FD| FPII-A-2
i SCALE  +———+ _ |SHEET 3|  OF 40 ost.] | |1 1T 1T 1 1 1.1
s e e 8 7 l 6 I 5 T 4 3 2 l R
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
ITY OF DIGITAL EQUIPMENT CORPORATION AND
SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE ( LDEXP
OF ITEMS WI WRITTEN PERMISSION.
COPYRIGHT |977 DIGITAL EQUIPMENT CORPORATION" (28)
1351 29-A
X10¢3)¢BUF LOAD NEW EXPONENT INTO X10(3) FOR TEST IN 29-6
B¢B SWAB -SWAP BYTES OF NEW EXPONENT TO GET READY F -
________________ P— GET READY FOR Z9-E
D¢B SWAB D
1622 \I/ 29-8
X12¢ROTL(X11)
—————————————— Jurp,29-€ ROTATE AC RIGHT INTO XI2
DeX11¢B7:B6)
1623 \l/ 29-E
Flacie LOAD EI2 WITH LOWER BYTE -
| JuHP-29-F OF NEW EXPONENT
De¢B —
1624 \l/ 29-F
FlaeF12
E12¢E12+200 PUT NEW EXPONENT INTO
--------------- Jurp/23-5 EXCESS 200 FORM
D¢ 100008
1063 \l/ 29-5
Fex12
BUT EZBT Y8 TEST OLD SIGN AND
--------------- JUnP/29-D NEW EXPONENT C
D¢X12(B7:80)
[u]] [0]0] [ il 10
1503 29-C 1801 23-0 1703 23-0 1701 29-R
FCCe1@ FCCRe1@ FCC¢@@ FCCR@d FCCe14 FCCRe1Y4 FCCeB4 FCCRe@4
---------------- JUNP/29-G pom-m—mmm—s c-JUMP/23-6 | fm---——-——-———=JUMP/29-G -~~~ JUMP/29-6 SET FCC AND FCCR
D«@208010 D¢ZERD De@BBR1Y D+@esaeY
| | )
1625 \]/ 29-6 _—
A
FOFL (BUFHCEPS RESTORE FDFL AND BUF WITH FPS i
BUT ENBT EZBT XNBT TEST NEW EXPONENT
bom e JunP/29-J
D¢FPS
eV
00! ol 000 109
191 019 §<:(
1544 29-L a
w
FeX10BAR ™
BUT EZBT e
O --JUMP,29-K =
D¢X1@BAR(B?:B6 ) E{a)
)
1704 ! 29-n B
Fexi2
BUT E28T
------------- --JUMP/29-0 —
DeX12(B7:86)
)
1144 29-H 1344 29-1 114 29~y 1504 29-K 1264 | 29-N 1064 \I/ 29-0 1304 29-P
X10€ROTR(X12) X18¢ROTR(X12) X18€ROTR(X12) X10¢ROTR(X12) X10¢ROTR(X12) X10¢ROTR(X12) X1B¢ROTR(X12)
TBUS¢BUF TBUS¢BUF TBUS€BUF TBUS ¢BUF TBUSBUF uT FD BUT FD
BUT FIV BUT FIV BUT FIV BUT FIU BUT FIU | peeemmmmmmom——e JUMP/36-D fommm e --JUMP~36-D
--------------- JuMP-35-J F--———————----=JUnP/35-J -mmmm=m———m—== JUMP/35-J f-—====--------JUNP,/35-D ft-------------=JUMP,/35-D DeX12¢B7:B6) DeX12(B7:B6)
DeBUF DeBUF DeBUF DeBUF DeBUF
A
(35) (35) (36)
REVISIONS (STORE OVER FLOW) STORE UNDER FLOW, STORE X119
glomk ] cHANGENo.  [rRev.
i I TITLE IZE|CODE| NUMBER REV.
FPII-A FLOWS (29)  |D|FD| FPII-A-2
i [scate  +——+ | sHEET 32 0F 40 ost. | [ T"T T T T 7 |
mEe g 7 6 I 5 T 4 I 3 l 2 )
-\
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"THIS DRAWING AND SPECIFICATIONS, HEREIN, ,ARE THE
PROPERTY OF DIGITAL EEDQUIPMIN"' CDRPOMTIISN AN:

SHALL NOT BE REPR OR USED

OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS W1 WRITTEN PERMISSION.

COPYRIGHT ©)|Q7 7 DIGITAL EQUIPMENT CORPORATION""

LDC THIS LITTLE PROGRAM TAKES CARE
1952 (28) 20-n ’ OF LDCTF,LDCID, LOCLF LDCLD
D
BUF ¢FPS
S JUMP/30-F SAVE FDS IN BUF
DeFPS

1626 \]/ 20-F

§T§15 SET UP ITERATION COUNT
BUT X2BT TEST X12 FOR ZERONESS
--------------- JuMP/30-6
D+@BeoeY I
THIS LOOP DOES AN EIGHT 2 !
BIT LEFT SHIFT IN FOUR CYCLES o
AND GETS MSB OF INTEGER IWTO 1105 30-6 1es 30-1
MSB OF Xi2 —_— X12¢5L00(X12) SHIFT LEFT FCCe@4CF2)
RIGERI 41 BUT FD INTEGER IS ZERO
BUT 2BIT TWO PLACES fomm oo JUMP/36-F
---------------- JUMP~30-G D«0000804
DeR14-1
(36) C
1107 30-H STORE ZERO
Rlawesz.er EXP <— (31 OR 15)
BUT XNBT TEST SIGN OF INTEGER
--------------- JuMP/30-J
D«@08237 .000217
] (NEG) T (POS) [}
1146 \l/ 38-8 1106 \l/ 30-J
SET SIGN CLEAR SIGN
e JUMP/30-C XIp«SIGN (1) s JUMP/30-K X1¢ — SIGN (I) e
D¢ 180000 D¢ZERO
o] .
1566 \l/ 38-C 12
X12 2 e 30-K
12¢-X1
pomommmmem e JUMP3@-P ?g?:GLEE.;AENT Fexie
De-X12(B7:86) BUT Y62
_____________ —— JUMP 301 IS NORMALIZATION NECESSARY ? N
1372 N %P DX12(B5:86 e
ES 30
Fex12 [} o c—
BUT XNBT TEST SIGN a
fommmm oo JUMP #38-K L 1065 30-L &
DeX12¢B7:B6)
X1265L0(X12) SHIFT INTEGER LEFT )
| Swe%w _____________ DECREMENT EXPONENT ISLL
Ut Y61 &
1152 se-0 b Ut YRl JUMP/38-L TEST FOR NORMALIZATION Ef{a)
DeR1Y-1
X12¢SRO(X12)
frmmmmm o JUMP/38-E INSERT GUARD BIT
De€X12(B7:B6) , NO
INTEGER IS MOST I B
NEGATIVE NUMBER 1630 \!/ 38-t 1265 30-0 1465 30-n
5 3 RI4€R14+1 SHAB RI4¢R1Y4 SWAB RI4¢R14 SWAB
I=z7 ORZ™ | e JuMP/38-N EXP<— EXPt | pom oo oo JUMP/38-N | JUMP/38-N
DeR14+1 SWAB DeR1Y4 SHAB DeR1Y4 SUAB

- l |
) 1631 \]/ 30-N

X13¢R1Y4 PUT EXPONENT IN
| P JUnPs12-J PROPER HOLDING REGISTER

a7)

ROUND/TRUNK TEST A

MAKEPEACE P-1655

REVISIONS
CHK{ CHANGE NO. {REV.
TITLE 1ZE|[CODE| NUMBER REV.
FPII-A FLOWS (30> |D[FD| FPII-A-2
SCALE  ——F [sHEET 33 OF 40 ost. | | | [T T T T |
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS Wém‘lf WRITTEN PERMISSION.
COPYRIGHT | 97 7DIGITAL EQUIPMENT CORPORATION"
(STCDI-STCDL)
tm 1773 31-N
X11¢18)¢2ERD
--------------- JUMP/31-6 D
D«Z2ERQ
T INTEGER OVERFLOW EXCEPT
— 1% FOR MOST NEGATIVE INTEGER
X11€ROTL(X1 1)
FCCe1@CFN)
R17¢2ERQ
CLEAR FLAG EXP>31/15
BUT OP1D
--------------- JUMP/31-H
D«ZERO 1467 31-0
STEXP ——
BeX11(H) SWAB STORE HIGH PART OF INTEGER
1346 31-H FeEAC TEST SIGN OF INTEGER
. BUT ENBT
! 31-A F11€SRICFI1) fmmm==-—-=-—-JUrP/31-8B
F13¢2ERO E11€ET! DeX11(B6:B5)
BUT ENBT
E13¢E11 L JUMP-31—F INTEGER POSITIVE 2
CLEAR FDFL :F 5
———————————————— JUMP/31-B DeET1:F11¢BE 1452 ! 31-u
De2ERD XP < 0 1852 31-BB
X13€x13+1 TBUS €BUF
1666 s-r o e JUMP /31 -FF BUT FIC
F13¢2ER0 DeX13+1(B7:B6) "“5;;;; ------ JUMP/32-N C
1317 318 E13¢E11.X0R.200 377 \l/ 31-FF
BUT E2BT 1377 I-FF
X13ex13-200 [ e JUMP/31-y Fex13
-------------- ——JUMP/31-EE D¢ 108000 BUT EaBT
D«100000 EXP=0 fomm JUMP/31-AR
DeX13(B7:86)
1066 2 31-J
EXP >32/16 I}
X136(37.17)-X13
1376 2 1 JUMP~31-DD
D«@17100.087 100 1366 ! 31-v 1166 \]/ 31-AR
FeX13
BUT ENBT 1374 \l/ 31-0D R14eBX SAVE BX TBUS¢BUF —
———————————————— JUMP/31-D BUT FL IN R4 BUT FIC
- . Frmm e JUMP-31-2 frmmm e JUMP-32-N
DeX13(B7:B6) Fexi3 DeBX ]
BUT ENBT De¢BUF .
Frmm e JUMP/31-5 <
DeX13(B7:86) -
| [}
1655 ] 31-U
1067 @ 31-s N (32 N
_ _ BX€X11(L) SWAB «
471 31-C 1071 31-D Ri4ex13 sww8 [T SZI T JUMP/31-X CONVT TEST 1L
R17€X13 SWAB R17¢X13 SWAB __BZQISZEB:é;;JunP/BI-K Dex11¢8n:83) =
e ——JUMP/33-K BUT E2BT T
DeX13(B@:B7 ) pommmm o --JUMP/31-E 2 1360 31-% .
DeX13(BO:B7)
1070 31-K BX¢R17-BX _
BUT COUT15S T
| X11esR@CX11Y | fees—momoooeoeo JUMP/31-Y 2 =
R14¢RIY~1 DeR17-BX THIS CODE TESTS FOR EiS]
-——gt—_lz—'fiz--—-JUnP/’.}!-K I MOST NEGATIVE INTEGER.
1872 31-E DeRTY-1 NOTE THAT RI7 IS INITIALLY
1654 31-2
| Feceoo ZERO. B
| et -=JunP/33-K R17¢R17-B
D¢ZERD 1170 ! 31-L BUT NBIT
fommmmm e e -—JUHP/31-Y
BX11(H) SWAB - _—
--------------- JUMP31-H ¢ O«R17-8
DeX11¢B6:B5)
1272 31-R 1266 31-F <
. - 1454 31-Y
FCCe@4CF2)> RO 2y 032 N Sy
o --JumPs33-x | | ] TLReewre) o JUMP/AI-K BXeX11(L)> SHARB BX€R1Y
D«@0000' DeZERQ F<EAC RESTORE TBUS¢BUF
BUT ENBT BUT FIC
——————————————— JUMP/32-1 B8X S Y
DeX11¢B4:B83) DeR1Y J
(33) (32) (32) (33) A
(ceceFcc) (NEG/POS) (CONVT TEST) (cc=Fco)
REVISIONS
zlcHk|  cHANGENO.  [rev.
i T TITLE IZE[CODE] NUMBER REV,
H FPII-A FLOWS 3D D|FD| FPII-A-2
: SCALE A |SHEET  340F 40 ost. | | T T T T T |
B8 138 8 7 l T 4 3 2 l !
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\OPERTY OF DIGITAL EQUIPMENT CORPORATION AND
SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
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OF ITEMS W%ROUT WRITTEN PERMISSION.
COPYRIGHT |9 77DIGITAL EQUIPMENT CORPORA "
UPON ENTERING THIS ROUTINE, THE INTEGER
1S IN B AND BX, RI7 CONTAINS ZERO.
THE INTEGER IS COMPLEMENTED (IF NECESSARY)
AND STORED IN RI7 AND BX. D
( STFPS) ( sTsT ) (CONVT TEST) NEG/POS
) ) 3N | 31 Q
1473 \]/ 32-F 1073 \I/ 32-J
BUT FL FCC«00
--------------- Junps32-1 R17¢B
DeX1e¢B7:B6> | e JUMP/33-K
De¢B
17275 32-A 1776 32-C
] I
CLEAR FDFL FPS¢BUF
FORCE A ONE WORD CLEAR FLAG CLEAR FLAG FETCH FPS 1275 | 32-6
STORE BY CLEARING  feeemeeee ——JuMPs32-K | feemmmeeeo o JUMP~32-D
CDFL FLOPS D¢ZERO D¢ZERO BX¢R17-BX
BUT COUT15
S JUMP#32-H
1463 32-K 1635 32-D DeR17-BX
FPS«BUF R17¢FEC
FETCH FPS  [~—T——--=———-— --JumPs32-L | fTTTTooTmemes --JumPs32-E STORE FEC
D¢BUF DeFEC |
1564 32-L 1636 32-E ') C
FPS«FPS.AND . 147757 SET FDFL 1074 32-H 1274 3e-1
MASK OUT | T2 7t --JUMP/32-8 BX¢R11
UNUSED BITS D¢FPS BUT DST STORE FEA R17¢BBAR R17¢R17-B
--------------- JurP-/33-A fom======—m=m == JUMP/33-K pmm=mmmmm—m--—— JUMP /33K
DeR11 D¢BBAR D¢R17-B
1634 32-B
R17¢FPS
BUT DST
fom e JUMP/33-A
D¢FPS (3%
I CC<FCC e
>
| &
(33) I —
1315 32-0
(DEST MODES)
Eé}*?fge UPDATE FEA(RID
FEC@6 FLAG INTERRUPTS £
---------------- JUnP-32-N SET FEC <
4 DeBX X
] &
< V.
1305 32-N gE
BX¢ZERO Ha]
R17¢2ERO ZERO INTEGER (BX,RI7)
FCC«@5CF2ZFC) SET FCC (FC INDICATES CONVERSION
——————————————— JurP/33-K FAILURE)
D¢2ERQ B
J(S})
(CC=FCC
A
REVISIONS
glomc ] cHangeNo.  [rev.
S l ' TITLE SIZE}CODE] NUMBER REV.
; FPII-A FLOWS (32) |DJFD| FPII-A-2
SCALE  —+—F [sHeer350F 40 DIsT. | ' TTT |
bec ronu mo.
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“THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
OF ITEMS W@‘O\ﬂ WRITTEN PERMISSION.
COPYRIGHT | 97 7D}G|TAI. EQUIPMENT CORPORATION"
DEST MODES (Cc=Fco)
(32) 1554 (3132) 33 o
FPS«BUF CCe¢BUF
BUT DST
---------------- JUMP/33-@
DeBUF
DM@ DMI DM4 DM2 DM3 DM5 DM6 DM7
1718 33-A 1711 33-8R 121y 33-8 1712 33-H 1713 33-L 171% 33-R 1716 33-7 1217 33-u
RD+R17 R12¢RD RD¢RD-2 R12¢RD BA¢RD DATI RD¢RD-2 BA¢PC DATI BA¢PC DATI
BUT FL6 | e -~ JUMP/33-E BUT GR7.0R.FLBAR | f—————m—mmmm --JUMP-33-1 R12¢UDATA fommm e --JUMP/33-5 B¢UDATA B¢UDATA —
pom—mmmmmmmmeme JUMP/37-H peRD | e JUMP/33-C peRD | e JUMP/33-M DeRD-2 | pemmemmeeeeeo JUMP/33-U | e meeee JUrP/33-X
D¢R17 DeRD-2 D«UDATA DeUDATA DUDATA
1306 ] 33-C 1731 33-1 1651 33-M 1652 33-5 1653 33-U 1343 33-X%
RD«RD+2 BARD DATI
RO+RD-2 RD€RD+2 PCePC+2 PCePC+2
------------- -~ JUrtP/33-D kel 7+ P o UM /33N | _RI2eUDATE e aan T T ER fmmomm e JUMP/33-Y
DeRD-2 DeRD+2 D¢RD+2 DelbATA DePC+2 DePC+2
1367 33-D 1356 ] 33y 1342 33-v 1656 33-v C
R12¢RD RD¢RD+2 R12¢RD+B R12¢RD+B
-------------- --JUMP/33-E e JUMP/33-E | pommmmmmmm -~ JUMP/33-N fom=——=====--=——JUMP/33-2
DeRD DeRD+2 D¢RD+B D¢RD+8
1657 33-2
BACR12 DATI
R12¢LDATA
fomm e JUMP/33-N
D¢UDATA
B —
1357 33-E 1660 33-N d
S
BA¢R12 RI2¢R12+2 BA¢R12 RI2¢R12+2
MAINT MAINT
BUT GR7.OR.FLBAR 3UT FLBAR
R JUMP/33-0 o JUMP/33-0 o~
DeR12+2 DeR12+2 )
| ] &
£
I @ THIS ROUTINE STORES A SINGLE OR DOUBLE E
- \I/ -6 1916 \I/ 13-0 16-BLT WORD DEPENDING ON THE FL FLOP. ~
A SINGLE WORD IS ALWAYS STORED IF IN e
DATO MARINT DATO MAINT IMMEDIATE MODE. -
UDATACR17 UDATA¢R17 0
BUT FLAG | femmmmmmeeeee JuMP/33-P
--------------- JUMP/37-H DeR17
DeR17
1661 e
J B
BA¢R12
MAINT
bomm e JUMP/33-@
DeX18¢B7:86 ) —
1662 \,/ 33-0
DATO MAINT
UDATABX
5UT FLAG
--------------- JUMP/37-H
DeBX
(37)
TRAP/ SERV A
REVISIONS
glcHk|  cHANGENO.  [Rev.
< TITLE IZEJCOD NUMBER REV.
; FPII-A FLOWS (33) D|FD| FPII-A-2
SCALE +—t |sHeer 36 OF 40 ost. | | [ [ [ T [ | |
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THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
SMALL NOT BE R D OR COPIED OR N WHOLE
& MIAT A Ve TN of s
mncmmnomrumtmmiwr g ROUND ROUND/TRUNK
(7-11-14-17-18-25) TRUNK
FT=0 17-18-25 )
113 34-A
Xi4ezERO | s mm—m e m = = — | — — — — — — THIS PUTS A 'ROUNDING BIT'IN b
BT A X14(6) OR X14(38) DEPENDING ON
D¢ZEROD FD BEING ONE OR ZERO.IN EFFECT,
X14 BECOMES A ROUNDING CONSTANT
[ ?
1415 \l/ 34-B 141y J/ 34-C
X14¢ 3)¢40000 X14¢ 1 7640000
| T JUMP/34-D ) e JUMP/34-D
D¢240000 D¢@40000
| ” B
1663 \I/ 34-D 1373 34-P
X12€X12+%14 FeXi2
ROUND | rleeriesxtt JUMP34-P BUT XNBT DID GUARD BIT
X2 DeX12+X14¢B7:86 ) pommmmmmmm oo JUMP/34-F GET FILLED?
D¢X12(B7:B6)
YES NO
|
1353 M- 1313 34-F C
X13€X13+1 X12€5LB(X12)
DECREMENT EXPONENT TO | T ~ 77 °7____ JUMPs34-G | e UMP/34-G DUMP GUARD BIT
REFLECT INSIPID LEFT SHIFT DeX13+1(B7:B6) DeX12(B7:B6)
1664 34-6
Fl2eSLOCF12)
E12¢E13 DUMP HIDDEN BIT
BUT E2BT P
_______________ JUMP/34-H INSERT EXPONENT
D¢E13:F12(B6) TEST FOR ZERONESS —
2
) | -
1505 \L 34-H 1705 \I/ 34-H
F12¢F12.0R.F10 Fl2¢F12.0R.F1@ N
E12¢E12 E12¢E12 INSERT SIGN |§ |
BUT Y8 BUT Y8 TEST SIGN ES
——————————————— JUMP/34-J ——————————————JUMP/34-0 -
D¢F12.0R.F18(B1:B@) D¢F12.0R.F18(B1:B@) o
L
| 2 | [4
FYa)
1253 34-1 1251 34-J 1737 34-N 1735 34-0 SLL
: Efa)
FCC¢1@ FCCR¢10 FCCe@@ FCCR«80 FCCe1Y4 FCCRe1Y FCC¢@4 FCCRe@4 =
BUT OP1IC BUT OP1C BUT OPIC BUT OP1C SET FCC
———————————————— JUMP £ 34-K —mmmmmmmm— - - JUMP /34K e mmmmm =~ JUMP /34K pommmmm-m-————— JUMP/34-K AND FCCR
D«P00810 D¢ZERD D«00e0 1Y D«@080RY
| | | | i
ALL OTHERS 2 [ | STC L
1420 \l/ 4-K 1421 \I/ 34-L
Fex13 Fex13
BUT E2BT Y9 Y8 BUT EZBT
frmmmmmmm e JuMPs3s-L | e JUMP/26-F
DeX13(B7:B0) DeX13(B7:B6>
(35) (26)
(UNDER/OVER) (OvVER/sSTC) A
REVISIONS
sl cHK ] cHANGENO.  [Rev.
; I I TITLE tZE[CODE] NUMBER REV.
H FPII-A FLOWS (34 D|FD| FPII-A-2
i
SCALE ~———F— |sHEET 37 OF 40 ost. | | T [T T T TT I
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OF ITEMS WITHOUT WRITTEN PERMISSION,
‘COPYRIGHT DIGITAL EQUIPMENT CORPORATION"
1977
(UNDER/OVER)
(34)
D
o]l 100 L]} o] 009
UNDERFLOW OVER FLOW
1137 35-A 1331 35-K 1133 35-E 1333 35-1 3 35-L
X10¢ROTR(X12) X1@€ROTR(X12) X1@€ROTR(X12) X1@¢ROTR(X12) X10€ROTR(X12)
TBUS«BUF TBUS€BUF TBUS «BUF TBUS¢BUF BUT FD ROTATE RESULTS
BUT FIU BUT FIU BUT FIV BUT FIV e --JUMP/36-D INTO X14
fomm e JUMP/35-D | pmmmmmmmmmmmeee JumMPs35-0 | pee—emm—eemeeee JUMP/35-0 | pemmmmmmmmeee JUMP-35-J Dex12¢(B7:B6)
DeBUF D¢BUF DeBUF D¢BUF
STORE UNDER FLOW STORE OVERFLOW
C
| [0} ! [0]
1555 35-B 1515 35-D 1136 35-F 1116 35-J
R11€BX FCC€@4(FZ) FCCR<FCCR.OR.@2 FCC¢@6(FZFV)
FEC€12 BUTFO | pmmmmmmemo——- --JUMP/35-G BUT FD
BUT FD | femmmmmmmmmeee- JUMP/36-F | pDe@@OBO2 0 | | mmmmmm—mm—em JUMP/36-F
——————————————— JUMP/36-H D+«000080k4 D
DeBX
—
1667 35-6 B
g
FCCeFCCR
bom e --JUMP/35-H |
DeFCCR
1700 35-H §(\‘l
3
R11€BX ;<I(
FEC¢1@ bt
BUT FOD a
—————————————— JUMP/36-H [
DeBX
)
S
Ha)
(36) (36) (36) (36) (36)
(STORE X100 TRAP) (STORE ZERO) (STORE X10 TRAF) STORE ZERO) (STORE X10)
B
A
REVISIONS
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§ | TITLE 1ZE[cond NUMBER REV.
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COPYRIGHT % |97 7 PIGITAL EQUIPMENT CORPORATION"
\SET FCC (STORE XI8 ) (GTORE ZERO DOUBLE) ~ (STORE ZERO)  (STORE ZERO SINGLE )
(8-12-13) (6-29-35) (15:19) (7-8-10-12-14-16- (15-19) D
19-30-35)
ENBT =1 ENBT=0 FD =1 FD=0 FD=I FD=p
1475 36-A 1075 36-B 1423 36-C 1422 36-D 1425 36-E 1424 36-F
FCC¢1BCFN> FCCe«00 AC€X10 AC(32)¢X10 AC«ZERO AC(32)«2ERO
fomm e JUMP/SERV prmmmmm e --JUMP/SERV fommm e --JUMP/SERV prmmmmm—mm——- --JUMP/SERV | feememmeemeee ~-JUMP/SERV e --JUMP/SERV
D«0ooo10 D¢ZERO DeX10¢(B7:86) DeX10(B7:B6) D€ZERO D¢ZERO
(1-KDII-EA) (1-KDII-EA) (I-KDII-EA)
(seErv) (SERV) (SERV )
C
(STORE XIP TRAP)
(35)
]
FD=1 FD=0
2
1427 36-6 1426 36-H 1
ACeX10 AC(32)¢X10
- --JUMP/37-A pommmm—e e -=JUMP/37-A
DeX10(B7:8B6)> DeX10(B7:86) N}
R
[
z
a
w
—
e
(37) oL
(TRAP SETUP) Ela]
B
A
REVISIONS
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mm8|977omuswlmmmw
D D
(ILLEGAL) (TRAP SETUP) (TRAP/TEST) (TRAP/SERV)
(2-3-421-2527) a7 (19-18-24) (24-27-33)
<
— 1702 37-A _
FPS¢BUF
JUMP/37-8
D¢BUF
|
1365 37-8 1361 ] 37-H
FPS¢FPS .OR . 20008 FDFL .BUF ¢FPS
-------------- - -JunP,37-C b - e e e m ===~ JUMP/SERV
D¢FPS D¢FPS
C C
1531 37-C
FDFL .BUF ¢FPS
BUT FID
------------- --JUMP/37-E
DeFPS
| 2
= 1432 37-D 1430 37-€ -
R11eR11-2 R11€R11-2
| SR --JumP,sSERV [ e -=JUMP/37-F H
DeRI1-2 DéR11-2 -
1732 37-F
o\
Be24y i l
————————————— -~ P/ TRAP l <
De@@@24Y =
a
B o«
(1-KDII-EA) (I-KKDUI=EA) (I-KDII-EA) |§E
f‘\_JD E{a)
( SERV ) TRAP ( SERV ) &
B
Pt e
A A
REVISIONS
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UNIT VARIATIONS
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PRINT SET
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o CHK'D DATE
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FACTURE OR SALE OF ITEMS WITHOUT WRITTEN PER-

2OPY RIGHT ©7 7 DIGITAL EQUIPMENT CORPORATION

FCTL/=3y6+5351N

ECTL/=3>»

ECIN/=0y

A+AND.B=41
D.AND.A=45
A.OR.R=31
[.OR.A=35

I XOR . A 65
BBAR=73
QFASS=62
BFASS=63
AFASS=64
NFASS=67
ZERO=42
ARAR . AND . B=351
DRAR . AND, A=55
A+R=1

n+A=5

BFLUS=3

A.AND.E=41
D.AND,A=45
n.0R.A=395
A.XDOR.EB=61
['s XOR.A=65
BRAR=73
QFASS=62
RFASS=63
AFASS=64
DFASS=67
ZERO=42
ARAR . AND . B=5

1
DBAR . AND . A=55

A+E=1
O+A=5
BFLUS=3
B-1=13
-B-1=23

16051

ZERO=0
ONE=1

MICRO FIELD DEFINITIONS

BSEL/=3y2562,11

AC.OR.1=0
FOST=1
FSRC=1
AC=2
EROM=3

ASEL/=151y6350

AC=0
AROM=1

TOUT/=151s64,D

NOF=0
1134_TBUS=1

OCTL/=0y45y68y 0

NOF=0

LOBT=1

LLOBRF=2

LOQF =3

ROTL=4

ROTR=5
SLALUO=6
SROALU=7
SR1ALU=10
SLALUO.LDEF=11

SR1ALU.LDEBF=12
SROALUQ=14
SLALUOQ=15

RET/=151269+0D

RETURN=0
STAY=1

RUT/=056»75y1

NOF=0

ENEBT=54
EZBRT=52
EUSRQ=55
FNRT=56
XZBT=57
Q8.Q40=60
COUT63=61
EZBET.0OF1A=13
FID=41
EZBT.YB.Y?=62
EZRT.Y8=63
ENRT.YB=64
ENBT.EZBT .FNRT=65
FNET . XZBT=66

CONST/=10y658150

NOF =0
ZERO=53
ONES=40
0CT2=41
0CTS=42
0CT4=43
OCT6=44
0CT10=45
OCT12=46
QCT14=47
0CT100=50
0CT200=51
0CT100000=60
0CT40000=61
0CT147757=63
(143.,159)=62
OCT10.4,.2=64
0CT4.2=65
FDOFLRBAR=66
0CT4.10,2=67

(56.24)=55

FIv=42 (57.25)=56
Y62=43 (58.26)=57
FIU=§5 0CT244=52
Figfng (31.15)=54
iT_;4 (56.24)%=70

= 0 000=
ENBT .EZET=67 Bﬁléfg=§° 71
Y8=50 RYTE32=4
Y61=44 BRYTE43=5
FO.FIV=2 EYTES4=6
Y62.0F1A=3 BYTE&LS=7
BREAKOUT=31 RYTE76=10
FO=32 RYTEO7=11
OF1R=34
OF1C=35 MISC/=11s4,85,1
OF1D=36
OF1E=37 TRUS_1134=0
EngTi;i TRUS_RUF:=1
DgTE;” RUF _TRUS=4
SRC:72 BUF .1134=5
GR§:7% FOFL_TERUS=6

=7 FCC_TRUS=7?7
GR7 .,FLBAR=74 SERV.BR=10
FLL=75 NOF=11
FLEBAR=76 FOFL_RUF=12
OF2A=77 FOFL.RUF_TRUS=13
FDOFL .BUFH_TRUS=15
TITLE FPII-A SIZECCODE] NUMBER REV

FLOW DIAGRAMS

SHEET 2 OF 8

BFD FPII-A-0
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“THISDRAWING AND SPECIFICATIONS, HEREIN, ARE 3 == ~
THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION RSFA/=094y47y1N BBX CTRL/=054y27,D
AND SHALL NOT BE REPRODUCED OR COPIED OR USED
IN WHOLE OR IN PART AS THE BASIS FOR THE MANU- F'C':'l 0 HUL.[|==0
FACTURE OR SALE OF ITEMS WITHOUT WRITTEN PER- . LOADNE=1
MISSION. R11=6 LOADEX=2
COPYRIGHT @77D|GITAL EQUIPMENT CORPORATION" RIQ'—-'S ' =
R14=3 —
R17=0 ALU BLEG/=595+239¢D
ZERO=0
FORCE KER/=0s1+431I A+1=2
A-1=3
KER=1 A-R=4
AROM/=0,3588sI A=S
BUT SERV/=0y1742,D B=6
ARL0=0 A+E=10
AR11=1 SERV=1 A—EX=22
AR12=2 ~ A+2=24
AR13=3 FREVIOUS MODE/=1515415D A eoE
AR14=4 EX=27
FCCR=6 ASSERT=0 REAR=30
FFS=7 :
FORCE RS+1/=1,1,40,D AUX CTRL/=0»1,18,0
RROM/=0+3y921+0
RS+1=0 AUX=1
ER10=0 .
BR11=1 nsT SEL/=3,2,39,I CYCLE/=151517+D
ER12=2
RF\'134‘-3 R[':Q SHORT"—=1
ER14:=4 ROM=0 LONG=0
FEC=5
FCCR=6 SRC SEL/=0+2y3750 LOADl RA/=0s1516+11
FFS=7 KDeo
— EA=1
SECT/=1754595,D 222f9
h=3 ENAE MAINT/=0s1,15,0
S1=1
Go=0 EBUT BITS/=0s4535,D MAINT=1
53=3 .
S4:=4 NOF=0 RUS CTRL/=0s2514,D
§7=7 NEIT=1
§10=10 ZBIT=2 DATI=0
S14=14 CO5=3 DATO=2
517=17 CouT=7
NEITZBIT=11 DATA TRAN/=0y1512,01
NOSERV=17
TRAN=1
AMUX/=1,2y31 40
MISC CTRL/=093,11sD
UBUS=3
ALU=1 NOF=0
LOANCC=3
SSMUX/=0925295D LOADNC=6
COUNT=7
STRT=0
SWAR=2 J/=0y958y+
TITLE FPII-A SIZEICOD NUMBER REV
FLOW DIAGRAMS snzer 3or 8 | BIFD FPII-A-5
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FFP11A MACRO DEFINITIONS
AC(32)_X10 'FCTL/APASS,ECTL/APASBpDCTL/LDBFvBSEL/ACrAROH/ARIO:SECT/814'
AC(32)_ZERO 'FCTL/ZERO:ECTL/ZEROrDCTL/LDBFoBSEL/eCrSECTlBlQ'
AC.OR.1(32)_X12 'FCTL/APASS:ECTL/APASS;DCTL/LDBF;BSEL/AC.OR.1yAROH/AR12ySECT/814'
ACOR.1(32)_X14 'FCTL/APASSpECTL/APASS;DCTL/LDHFyBSEL/AC.OR.1;AROH/AR14;SECT/814'
AC.0R.1(32)_ZERO 'FCTL/ZERD;ECTL/ZERO;DCTL/LDBF;BSEL/AC.DR.1;SECT/814'
AC,OR.1_X12 'FCTL/APASS;ECTL/APASSrDCTL/LDBFuBSEL/AC.OR.1-AROH/AR12'
AC.OR.1_X14 'FCTL/APASSvECTL/APASSvDCTL/LDDFoBSEL/AC.OR.I-AROH/AR14'
AC.OR.1_ZERO 'FCTL/ZEROoECTL/ZERO;DCTL/LDBFrBSEL/AC.OR.1'
AC_X10 'FCTL/APASSyECTL/APASSvDCTL/LDBFrBSEL/ACrAROH/ARiO'
AC_ZERD "FCTL/ZEROsECTL/ZEROyDCTL/LIKEF y BSEL/AC®
RA_FC “LOAD RA/BAsRSPA/FC®
EBA_R12 ‘LOAD BA/BAsRSPA/R12°
BA_R12 R12_R12+2 *LOAD BA/EBA,DST SEL/ROMsRSPA/R12,ALU BLEG/A+2, TOUT/NOP®
BA_RD *LOAD BA/BAs»SRC SEL/RD°®
RUF _FFS 'FCTL/HPASSrECTL/BPASS;CONST/BYTElO;HISC/BUF-TBUS;BROH/FPS'
RBUF_RDO B_RD "MISC/BUF_1134yBBX CTRL/LOADERsSRC SEL/RD» TOUT/NOF y CONST/NOP®
RUF_UDATA 'HISC/BUF_l134vAMUX/UBUS;TOUT/NOP;CONST/NDP'
BUT (Q8.Q40) 'BUT/08.040;CYCLE/LONG',
BUT (Q8.Q40) ZRBRIT "BUT/Q8.Q40,BLUT BITS/ZBIT»CYCLE/LONG®
RUT BR.OR.FFAIL "BUT/BUSRQ»CYCLE/LONG®
RUT BREAKOUT "BUT/BREAKOQUT®
BUT COUT1S "BUT RBRITS/COUT,CYCi.E/LONG"
EBUT COUT63 ZEBIT "BUT/COUTS3sBUT RITS/ZEITyCYCLE/LONG®
BUT DST *BUT/DST®
BUT ENBT "BUT/ENBT»CYCLE/LONG®
RUT ENBT EZBT "BUT/ENBT.EZBTyCYCLE/!.ONG"®
BUT ENET EZBT XNET "RUT/ENET.EZET.FNBTsCYCLE/LONG?*
BUT ENET Y8 “BUT/ENET.YB8»CONST/EYTEQ7sCYCLE/LONG®
BUT EZRT "BUT/EZBTsCYCLE/LONG®
BUT EZBT 0OP1A *"BUT/EZBT.OP1AsCYCLE/LONG"
BUT EZERT Y8 "BUT/EZBT.Y8yCONST/BYTEO7CYCLE/LONG"®
BUT EZBT Y9 Y8 “BUT/EZBT.Y8,Y9yCONST/BYTEO7»CYCLE/LONG®
RUT FID *BUT/Fh°®
BUT FDST "BUT/FDST"®
BUT FIC "BUT/FIC,CYCLE/LONG"®
RUT FID "BUT/FIDsCYCLE/LONG®
RUT FIU "BUT/FIUsCYCLE/LONG®
RUT FIUV "BUT/FIUVsCYCLE/LONG®
RUT F1IV "BUT/FIVsCYCLE/LONG"®
BUT FIV FI "BUT/FL.FIVsCYCLE/LONG®
RUT FL "RUT/FL®
BUT FLAG "BUT BITS/CO05°*
RUT FLEAR *BUT/FLBAR®
BUT FSRC "BUT/FSRC"®
BUT FT "BUT/FTsCYCLE/LONG®
BUT GR7 "BUT/GR7®
BUT GR7.0R.FLEAR "BUT/GR7.FLEAR"
BUT NRIT "BUT BITS/NEBITsCYCLE/LONG®
BUT NEIT ZERIT "BUT BITS/NBITZBITsCYCLE/LONG®
BUT NOSERV *BUT BITS/NOSERV®
RBUT OFP1EB "BUT/0P1B"®
BUT OP1C "BUT/0F1C®
BUT OF1D *BUT/0PLD"®
TITLE SIZEICODE] NUMBER REV
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COPYRIGHT ©7.7 DIGITAL EQUIPMENT CORPORATION"

BRUT OF1E

BUT OF2A

BUT SERV(BR.OR.FFAIL)
BUT SRC '
BUT XNET

BUT XNBT XZRT
RUT XZERT

BUT Y61

BUT Y62

BUT Yé62 OF1A

BUT Y8

BUT ZRIT

BX_R11

BX_R14

BX_R17-BX
BX_X11(L) SWAE
EBX_X11(L) SWAR F_EAC
EX__ZERO
B_(10.4.2)
BE_(4,10.2)
B_(4.2)

B_2 CLEAR FDFL
B_244

E_B SWAR

EB_B+R17

E_R17

B_UDATA

B_UDATA BUF_UDATA
E_X11(H) SWAR
B_X11(H) SWAR F_EAC
B_X13-X14 SWAR
R_X14-X13 SWAER
CC_FCC

CLEAR FD(FFS)
CLEAR FDFL

CLEAR FL(FFS)
CLEAR FLAG

CLEAR SIGN

CLEAR SIGN T_X12
DATI

DATO

F10_F10 E10_E10.AND.177
F10_F10 E10_E10.X0OR.200

F11_SR1(F11) E11_E11
F11_SR1(F11) E11_ZERO
F12_F12 E12_R

F12_F12 E12_E124200

F12_F12 E12_E12.AND.360
F12_F12.0R.F10 E12_E12

F12_SLO(F12) E12_E13
F12_SR1(F12) E12_ZERO
F13_ZERO E13_E1l1

F13_ZERO E13_E11.X0OR.200

F13_ZERO E13_E12

F13_ZERO E13_E12 T.X12

"BUT/OF1E"

"BUT/0P2A°

“BUT SERV/SERVyMISC/SERV.ER®

“BUT/SRC"®

"BUT/FNBTsCYCLE/LONG"

"BUT/FNRT . XZBT»CYCLE/ILLONG*

"BUT/XZBTsCYCLE/LONG"

"BUT/Y61sCONST/BYTESS»CYCLE/LONG®

‘BUT/Y62yCONST/BYTESSyCYCLE/LONG®

"BUT/Y62.0P1AsCONST/BRYTESSyCYCLE/LONG®

"BUT/Y8yCONST/BYTE10yCYCLE/LONG"

"RBUT BITS/ZBIT»CYCLE/LONG"

"BBX CTRL/LOADEBXsRSFA/R11yTOUT/NOF*®

“BEX CTRL/LOADBXsRSFA/R14,TOUT/NOF*

“BEX CTRL/LOADEX»RSFA/R17sALU BLEG/A-EXs» TOUT/NOF®
"FCTL/BFASS,ECTL/BFASS»CONST/BYTE43» BEROM/BRR11sEBBX CTRL/LOADEX»SSMUX/SWAER"
"FCTL/BFASSyECTL/AFASSyASEL./AC»CONST/RYTE43> BROM/ER11sBEX CTRL/LOADRX» SSMUX/SWAR®
"BEX CTRL/LOADEXsyALU ELEG/ZERQO»TOUT/NOF®

"CONST/0CT10.4.2yBBX CTRL/LOADER"

“CONST/0CT4.10.,2yBEX CTRL/LOADE®

“CONST/0CT4.2sBEBX CTRL/LOADE"

“CONST/0CT2yMISC/FOFL_TRBUSsEBX CTRL/LOALR®

“CONST/0CT244yBEX CTRL/LOADR"

"BBX CTRL/LOADERsALU BLEG/E»SSMUX/SWAE TOUT/NOP®

“DST SEL/ROMsRSFA/R17sALU BLEG/A+EsBEX CTRL/LOADE, TOUT/NOF®

*BEX CTRL/LOADEsRSFA/R17,TOUT/NOF*®

“BBX CTRL/LOADEs AMUX/URUS TOUT/NOF*"

“BBX CTRL/LOADEs AMUX/URUSyMISC/RBUF_1134,TOUT/NOP»CONST/NOF*
“FCTL/BFASSsECTL/EBFASSsCONST/BYTESSy BROM/ER11yREX CTRL/LOADE, SSMUX/SWAR®
*FCTL/BFASS>ECTL/AFASSsASEL./ACyCONST/RYTESSy BROM/ER11 yBEX CTRL/LOADEySSMUX/SWAER"®

*BEX CTRL/LOADEBSFCTL/A-B-1>ECTL/A-EB-1sECIN/ONE»CONST/RYTEO7 s AROM/AR13yEBROM/BR14SSMUX/SWARs CYCLE/LONG®
*BEX CTRL/LOADE»FCTL/B-A-1sECTL/B-A—1sECIN/ONE»CONST/RYTEO7 s AROM/AR13yEBROM/BR14>SSMUX/SWARyCYCLE/LONG"®

"MISC/TEUS_BUF»MISC CTRL/LOADCC,CONST/NOF®
"FCTL/DBAR.AND.A»ECTL/DBAR.AND.A» DCTL/LDEBF»CONST/0CT200, AROM/FFS s RROM/FFPS"
"CONST/ZERO»MISC/FDOFL_TRUS®
*FCTL/DBAR.ANL.A»ECTL/DRAR.AND.AyDCTL/LORFyCONST/0CT1005AROM/FFS s RROM/FFS*
"MISC CTRL/LOADC,ALU RLEG/ZERO»TOUT/NOF®
*FCTL/ZEROYECTL/ZERO,DCTL/LDRF» BROM/BR10O"
"FCTL/ZEROSECTL/ZERO,DCTL/LDERT yAROM/AR12y EROM/BR10"
"DATA TRAN/TRAN®
"DATA TRAN/TRANsEBUS CTRL/DATOyCYCLE/LONG®
‘FCTL/BFASSYyECTL/DBRAR.AND.AyDCTL/LDBF y CONST/0CT100000AR0OM/AR10» BROM/RR10"
"FCTL/BFASS»ECTL/D.XOR.AyDCTL/LDOEFy CONST/0CT1000005 AROM/AR10» EROM/RBR10"
*FCTL/BFPASSyECTL/RFASS,DCTL/SR1ALU.LDOEBFy BROM/EBR11°
"FCTL/BPASSyECTL/ZERO,DCTL/SR1ALU.LDBF s BROM/BR11°
"FCTL/BFASS,yECTL/DFASS,DCTL/LDERFyMISC/TRUS_ 1134, RROM/BR12yALU BLEG/Es TOUT/NOF» CONST/NOF*®
"FCTL/BFASS,ECTL/D+A»DCTL/LDRF »CONST/0CT100000AROM/AR12, BROM/BR12sCYCLE/I.ONG"
"FCTL/BFASS»ECTL/D.AND.ASOCTL/ILUEF » CONST/0CT170000s AROM/AR12y RROM/BR12®
*FCTL/A.OR.ByECTL/RFASSyIICTL/LDKF yAROM/AR10s BROM/BR12"
"FCTL/BFASS,ECTL/AFPASS,DCTL/SLALUO.LDEF » AROM/AR13yBRROM/ER12"
"FCTL/BFASS,ECTL/ZEROsDCTL/SR1ALU.LDEF » RROM/BR12°
"FCTL/ZEROSECTL/AFASS,OCTL/LDEFsAROM/AR11y BROM/BR13"
*FCTL/ZEROYECTL/D.XOR.AyDCTL/LDOEBF»CONST/0CT100000sAROM/ARL1 » RBROM/BR13"
"FCTL/ZEROYECTL/AFASS»DCTL/LDEF » AROM/AR12s BROM/BR13"
"FCTL/ZEROECTL/AFASSsDCTL/LDORT » AROM/AR12» BROM/BR13"®
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F14_SLO(F14) E14_E13
F14_ZERO E14_E12
F14_ZERO E14_E12 T_X12
FCCR_FCCR.OR.02
FCC_-00

FCC_00 FCCR_00
FCC_04 FCCR-04
FCC_04(FZ)
FCC_OS(FZFC)
FCC_06(FZFV)
FCC_10 FCCR_-10
FCC_10(FN)

FCC_-14 FCCR_-14
FCC_14(FNF2)
FCC_FCCR
FDFL.BUFH_FPS X10_X10
FDFL .BUF_FPS
FDFL.BUF_FPS F_E13
FDFL _BUF
FDFL_FDFLBAR
FDST(3)_X10
FEC_02

FEC-04

FEC_06

FEC_-10

FEC_12

FEC_14

FPS_BUF

FFS_BUF CC_BUF
FPS_FPS.AND,147757
FPS_FPS.0R.100000
FSRC(32)_X11
FSRC_X11

F_AC

F_AC.X0OR.200

F_aQ

F_X10

F_X10BAR

F_X12

F_X13

MAINT

PC_PC+2

PC_PC-2
Q_(F12%EAC)
Q_FDST

Q_FSRC

Q_x12

Q_ZERO

R11_BX

R11_R11-2
R12_R12+2

R12_RD

R12_RD+ER

R12_RD-2

R12_RD-B

*FCTL/BPASS/,ECTL/AFASSyDCTL/SLALUOLIEF y AROM/AR13y EROM/ER14"
*FCTL/ZERO,ECTL/APASS,»DCTL/LDBF » AKOM/AR12, BROM/BR14"
"FCTL/ZEROsECTL/APASSyLCTL/LDRT » AROM/AR12y BROM/RR14°
"FCTL/D.OR.AsECTL/D.OR.A»DCTL/LDBF »CONST/0CT2,AROM/FCCRy BROM/FCCF*
*CONST/ZEROsMISC/FCC_TEBUS®

"FCTL/DPASS,ECTL/DPASS»IICTL/LDBF »CONST/ZERO»MISC/FCC_TRUS » BROM/FCCK®
"FCTL/DPASSyECTL/DPASS»DCTL/LDEF yCONST/0CT4yMISC/FCC..TRUS» BROM/FCCR®
"CONST/0CT4sMISC/FCC_TRUS"®

"CONST/0CTS,MISC/FCC_TBUS®

"CONST/0OCT6sMISC/FCC_TRUS®

*FCTL/DPASS,ECTL/DPASS,»DCTL/LDBF »CONST/0CT10yMISC/FCC_TRUSy BROM/FCCR®
"CONST/0CT10sMISC/FCC_TRUS"®
*FCTL/DPASS»ECTL/DPASS,DCTL/LDEF » CONST/0CT14yMISC/FCC._TRUS y RROM/FCCK®
“CONST/0CT14sMISC/FCC_TBUS"®
*FCTL/BPASS,ECTL/BPASS»CONST/BYTE10»MISC/FCC_TRUS»BROM/FCCR"®
*FCTL/BPASS,ECTL/BPASS»DCTL/LDRT »CONST/BRYTE10sMISC/FDFL « BUFH_TRUS y AROM/FFS»,i NOM/ER10®
*FCTL/BFASS,ECTL/BPASS» CONST/BYTE10sMISC/FDFL . RUF _TRUS» EROM/FFS*®
"FCTL/BFASS,ECTL/APASSyCONST/BYTE10»MISC/FDFL . BUF _TRUS» AKOM/AR13 5 BROM/FFS®
"MISC/FDFL_BRUF »CONST/NOF®

“CONST/FDFLBARsMISC/FDFL_TBUS®
*FCTL/APASS/,»ECTL/AFASS»DCTL/LDBF » BSEL/FDST»AROM/AR10,SECT/S10"
*FCTL/DPASS/,ECTL/DPASS,DCTL/LDBF »CONST/0CT2 RROM/FEC®
*FCTL/DPASS,ECTL/DPASSyDCTL/LDEF » CONST/0CT4» RROM/FEC"®
*FCTL/DPASS,ECTL/DPASS,»DCTL/LIKEF s CONST/0CTé s BROM/FEC®
*FCTL/DPASS,yECTL/DOPASS»DCTL/LDBF» CONST/0CT10,BROM/FEC®
"FCTL/DPASSyECTL/DPASS»ICTL/LDBF s CONST/0CT12» BROM/FEC®
"FCTL/DPASS,ECTL/DPASS»DCTL/LDBF » CONST/0CT145BROM/FEC®
*FCTL/DPASS,»ECTL/DPASS»DCTL/LDBF »MISC/TBUS_BUF s BROM/FFS»CONST/NOP*
*FCTL/DPASS,ECTL/DFASS,»DCTL/LDEF yMISC/TRUS_BUF » BROM/FFSyMISC CTRL/LOADCC»CONST/NOF*
*FCTL/D.AND,AYECTL/D.AND. Ay DCTL/LDBF » CONST/0CT147757 y AROM/FFS y BROM/FFS®
*FCTL/D.OR.AYECTL/D.OR.AyDCTL/LDBF,CONST/0CT1000005 AROM/FFS» RROM/FPS*®
"FCTL/APASSyECTL/APASS»DCTL/LDBF » BSEL/FSRC»AROM/AR11ySECT/S14°
"FCTL/APASS,ECTL/APASSyDCTL/LDBF » RSEL /FSRC» AROM/AR11"
“FCTL/BPASS,ECTL/BPASSyBSEL/AC®
*FCTL/D.XOR.AsECTL/D.XOR.A»ASEL/AC,»CONST/0CT100000"
"FCTL/QPASSsECTL/QPASS®

*FCTL/BFPASSyECTL/BPASSy EROM/BR10°

“FCTL/BBARYECTL/BRAR»BROM/BR10"

*FCTL/BPASS,ECTL/BPASSyBROM/BR12"

‘FCTL/BPASSsECTL/BPASSyBROM/BR13"

ENAR MAINT/MAINT®

"DST SEL/ROMyRSFPA/FCsALU ELEG/A+2yTOUT/NOF®

*DST SEL/ROM»RSPA/FCsALU RLEG/A-2,TOUT/NOF®
*FCTL/APASS,ECTL/BPASS»DCTL/LDQF s BSEL/AC»AROM/AR12"
"FCTL/BPASS,ECTL/BPASS,»OCTL/LDQF » BSEL/FDST®
*FCTL/BPASSyECTL/BPASS»DCTL/LDQF » RSEL/FSRC"®
"FCTL/BPASS,ECTL/BPASS,yICTL/LDQF s RROM/BR12"®
*FCTL/ZEROSECTL/ZEROsDCTL/LDQF "

“DST SEL/ROMsRSPA/R11sALU BLEG/EX»TOUT/NOP"®

"DST SEL/ROMsRSPA/R11sALU BLEG/A-2,TOUT/NOP®

“DST SEL/ROMsRSPA/R12,ALU BLEG/A+2,TOUT/NOP®

*DST SEL/ROM»RSPA/R12ySRC SEL/RD»TOUT/NOP®

°DST SEL/ROMsRSPA/R12ySRC SEL/RDsALU EBLEG/A+E,TOUT/NOF*®

*DST SEL/ROMyRSPA/R12ySRC SEL/RDsALU BLEG/A-2yTOUT/NOF"®

*DST SEL/ROM»RSPA/R12,SRC SEL/RDsALU BLEG/A-BRyTOUT/NOF®
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R12_UDATA
R14.(237,217)
R14_¢70.30)
R14_¢(72,32)
R14_4

R14_B

R14_BX
R14_R14 SWAB
R14_R14+1
R14_R14+1 SWAB
R14_R14-1
R14.X11 SWAB
R14_X13 SWAB
R14_X14 SWAB
R17_¢71.31)
R17.2

R17_B
R17_BBAR
R17_FEC
R17_FPS
R17_R17-B
R17_X13 SWAB
R17_ZERO
RD_R17
RD_RD+2
RD_RD+B
RD_RD-2
RD_RD-B
RETURN
SERV(BR.OR,PFAIL)
SET FD(FFS)
SET FDFL

SET FL(FPS)
SET FLAG

SET SIGN
TBUS_BUF

T_B

T_R14
T_R14-B
T-R17+B
UDATA_BX
UDATA_R17
UDATA_X10(3)
UDATA_X11(0)
UDATA_X11(1)
UDATA_X11(2)
UDATA_X11(3)
X10¢0)_BUF
X10(1)_BUF
X10(10)_ZERO
X10(¢2) _BUF
X10¢210) _ZERO
X10(3) _BUF
X10_Q

X10_ROTL (ZEROX(EAC.XOR.E10)

"DST SEL/ROMsRSPA/R12,AMUX/URUS, TOUT/NOF®

“CONST/(143.159)+DST SEL/ROMsRSPA/R14°

“CONST/(56.24)»DST SEL/ROMsRSPA/R14°

‘CONST/(58.26)»DST SEL/ROM»RSPA/R14°

*CONST/0CT4,DST SEL/ROMyRSPA/R14°

“DST SEL/ROM,RSPA/R14rALU BLEG/Es TOUT/NOP®

*DST SEL/ROMsRSPA/R14sALU BLEG/BXs TOUT/NOP®

*DST SEL/ROM»RSPA/R14,SSMUX/SWAB> TOUT/NOP®

°DST SEL/ROMsRSPA/R14,ALU BLEG/A+1,TOUT/NOP®

°DST SEL/ROMsRSPA/R14sALU BLEG/A+1,SSMUX/SWABy TOUT/NOF®

*DST SEL/ROMsRSPA/R145ALU BLEG/A-1,TOUT/NOP"
*FCTL/BPASSyECTL/BPASS,CONST/BRYTEO7 » BROM/BR11yDST SEL/ROMsRSFA/R14:SSMUX/SWAECYCLE /ILONG®
*FCTL/BFASSsECTL/BPASSyCONST/BYTEO7y BROM/BR13»0ST SEL/ROMsRSFA/R14ySSMUX/SWAE,CYCLE/LONG®
"FCTL/BPASSyECTL/BPASS,CONST/BYTEO7 > BRROM/BR145sDST SEL/ROMsRSFA/R145SSMUX/SWABsCYCLE/LONG"®
°DST SEL/ROMsRSPA/R17sCONST/(S57.25)"

"CONST/0CT2,DST SEL/ROMsRSPA/R17°

*DST SEL/ROMsRSPA/R17sALU BLEG/EsTOUT/NOF®

*DST SEL/ROMsRSPA/R17sALU BLEG/BEARs TOUT/NOF*®

*FCTL/BPASS,yECTL/BPASS» CONST/BYTE10» BROM/FECIST SEL/ROMsRSFA/R17CYCLE/LONG®
*FCTL/BPASS,ECTL/BPASS»CONST/BYTE10sBROM/FPS,DST SEL/ROMsRSFA/R17,CYCLE/LONG"®
°*DST SEL/ROMsRSPA/R17sALU ELEG/A-B» TOUT/NOF®
"FCTL/BPASS,yECTL/BPASS»CONST/BYTEO7 yBROM/BR13,DST SEL/ROMyRSPA/K175SSMUX/SWAKsCYCLE/LONG"®
"DST SEL/ROMsRSFPA/R17»,ALU BLEG/ZEROs TOUT/NOP®

*DST SEL/RD»SRC SEL/ROMsRSPA/R17,TOUT/NOP®

"0ST SEL/RDsSRC SEL/RIsALU BLEG/A+2,TOQUT/NOF®

*DST SEL/RDySRC SEL/RDsALU BLEG/A+R,»TOUT/NOP®

*DST SEL/RD»SRC SEL/RD,ALU BLEG/A-2,TOUT/NOP®

*DST SEL/RDy»SRC SEL/RIyALU BLEG/A-B»TOUT/NOFP®

"RET/RETURN"®

*"MISC/SERV.ER®
*FCTL/D.OR.A»ECTL/D.OR.AsDCTL/LDRFyCONST/0CT200yAROM/FFSy»BROM/FFS®
“CONST/ONES»MISC/FDFLLTBUS®
*FCTL/D.OR.AYECTL/D.OR.AyDCTL/LDBFyCONST/0CT100+AROM/FFSsBROM/FFS"®

*MISC CTRL/COUNT"®
*FCTL/ZEROYECTL/DFPASSsDCTL/SLALUO»CONST/0CT100000sBRROM/BR10"

"MISC/TBUS_BUF »CONST/NOP"®

"ALU BLEG/E»TOUT/NOP®

"RSPA/R14,TOUT/NOP"®

“RSPA/R14yALU BLEG/A-B»TOUT/NOFP"°

*RSPA/R17,ALU BLEG/A+R,TOUT/NOP®

"ALU BLEG/BX,TOUT/NOP"®

*SRC SEL/ROMsRSPA/R17,TOUT/NOF*
"FCTL/BPASSyECTL/BFASSyCONST/RYTE765s BROM/BR10®
"FCTL/BPASS,ECTL/BPASSyCONST/BYTE10sBROM/BR11"
*FCTL/BPASS,ECTL/BFPASSyCONST/BYTE32,BROM/BR11"
"FCTL/BPASS,yECTL/BPASSsCONST/RYTES4sBROM/BR11"
"FCTL/BFASS,ECTL/BPASS,CONST/RYTE76sBROM/ER11"
"FCTL/DFASS,ECTL/DPASS,DCTL/LDEBFyMISC/TRUS_BUF y KBROM/BR10sSECT/S1yCONST/NOF *
*FCTL/DPASS,ECTL/DFASSyDCTL/LDOBF yMISC/TBUS_BUF s RROM/EBR10ySECT/S2y CONST/NOF ®
“FCTL/ZEROSECTL/ZERO»DCTL/LDBF » RROM/BR10sSECT/S3"
"FCTL/DPASSyECTL/DPASS»DCTL/LDBF »MISC/TEBUS_BUF » BROM/BR10ySECT/S4» CONST/NOP*
"FCTL/ZEROYECTL/ZERO»DCTL/LDBF » BROM/BR10ySECT/S7"
"FCTL/DPASS,ECTL/DPASSyICTL/LOBFyMISC/TBUS_BUF y BROM/BR105sSECT/S10yCONST/NOF*®
"FCTL/QPASS,ECTL/QFASSyDGTL/LDRF » BROM/ER10°
"FCTL/ZEROECTL/A.XOR.BsICTL/ROTL»ASEL /AC » EROM/EBR10"

——y
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|

X10_ROTR(X12)

X10_X11

X11¢(10)_ZERO
X11_.(70,30)-X14

X11_AC

X11_ROTL(X11)
X11_ROTR(X12)
X11_SLO0(X11-X12) Q_SLC&3(Q)
X11_SLO(X12+X11) Q_SLCA3(Q)

X11_SRO(X11),
X11_SR1(X11)
X11_X12
X11_ZERO
X12(1)_RUF
X12(2)_BUF
X12_-X12

X12_ROTL(X10)
X12_ROTL(X11)
X12_ROTR(F10.0R.F12)%E12

X12_sLo(@)
X12_SLO(X12)

X12_SL00(X12)
X12_SRO(X11+X12) Q_SRO(Q)

"FCTL/AFASS,ECTL/AFASSyDCTL/ROTR » AROM/ARL12 s RROM/ER1O"
"FCTL/AFASS,ECTL/AFASS»ICTL/LIEF » AROM/AR11 y BROM/BR10"®
*FCTL/ZEROSECTL/ZEROs DCTL/LDRF y BROM/ER119SECT/S3"
'FCTL/D—A~1rECTL/D~A—1vDCTL/LDBF;ECIN/ONE;CONST/(Sé.24)*rAROH/AR14yBROH/BR11rCYCLE/LUNG"
"FCTL/AFASS,ECTL/AFASS LUCTL/LUEF s ASEL/AC» RROM/ER11®
"FCTL/BFASS,ECTL/BFASS»DCTL/ROTL s RROM/ER11®
"FCTL/AFASSSECTL/AFASS»IICTL/ROTK s AROM/ARL 2y KROM/BR11 ®
'FCTL/B—A—IrECTL/B-A~1yDCTL/SLALUOQyECIN/ONE7AR0M/AR12;BROM/BR11'
"FCTL/A+ByECTL/A+BsOCTL/SLALUOQyAROM/ARL2y BROM/BR11"®
"FCTL/BFASS,ECTL/EFASS,»DOCTL/SROALUs EROM/ER11"
*FCTL/BFASSsECTL/BFASS,IICTL/SR1ALU s RROM/RR11 ®
"FCTL/AFASS,ECTL/AFASS sy DCTL/LDEF s AROM/AR12 » BROM/BR11 "
*FCTL/ZEROSECTL/ZERO»DCTL/LDOEF » BROM/ KR 1 ®
'FCTL/DPASSrECTL/DPASSrDCTL/LDBF;HISC/TBUS_BUFyBROH/BRIQySECT/SZvCONST/NOP'
'FCTL/DPASSrECTL/DPASSrDCTL/LDBFrHISC/TBUS_BUFvBROH/HRleSECT/S4rCDNST/NOP'
*FCTL/-E-15ECTL/-B-1sECIN/ONE»OCTL/LDEF » BROM/ER12yCYCLE/LONG"®
"FCTL/AFASS,ECTL/AFASS,DCTL/ROTL » AROM/AR10» BROM/ER1D "
‘FCTL/AFASS,ECTL/AFASSyICTL/ROTL s AROM/ARL 1 s BROM/ER12®

) "FCTL/A.OR.ByECTL/RFASSyICTL/ROTE » ARDM/AR10» BROM/ER12 "
"FCTL/QFASSyECTL/QFASS»ICTL/SLALUO s RROM/ER12®
"FCTL/BFASSyECTL/RFASSyOCTL/SLALUO s RROM/ER12®
*FCTL/A+EsECTL/A+BsICTL/SLALUO» AROM/AR12» RROM/BR12yCYCLE/LONG®
*FCTL/A+BsECTL/A+BsDCTL/SROALURs AROM/ARL11 y RROM/RR12®

X12_SRO(X11RAR.AND.X12) ‘FCTL/ABAR .AND.ByECTL/ABAR . AND . By ICTL/SROALU s AROM/ARL 1y BROM/RK12®

X12_SR0O(X12)

X12_SRO(X12) Q_SRO(Q)

X12_X10
X12_X11-X12
X12_X12+X11
X12_X12+X14
X12_X12-X11
X12_ZERO

X13_(37.17)-X13

X13_R14
X13_X13+1
X13_X13+200
X13_X13+X14
X13_X13-1
X13_X13-200
X13_X13-X14
X13_X14

X14(1)_.40000
X14(3)_40000

X14_R14

X14_ROTR(F10,0R.F14)%E14)
X14_X11.AND.X14

X14_X12

X14_X13,X0R.200

X14_ZERO

"FCTL/BFASS ECTL/BFASSyDICTL/SROALUY RROM/BR12"
"FCTL/BFASSSECTL/BFASS,yICTL/SROALUQy EROM/ER12"
*FCTL/AFASSSECTL/AFASSyOCTL/LOKF » AROM/AR10» RROM/ER12®
'FCTL/A—B—lyECTL/A~H-1rDCTL/LDBFrECIN/ONEyAROH/ARl1yBROH/BRlQrCYCLE/LONG'
"FCTL/A+E,ECTL/A+ByDCTL/LIEF - AROM/AR11 y BROM/ER12, CYCLE/LONG®
"FCTL/A+EB,ECTL/A+BsDNCTL/LDEF s AROM/AR14 s BROM/ER12,CYCLE/LONG®
*FCTL/B~-A-1,ECTL/B-A-1sLCTL/LIEF yECIN/ONE » AROM/AR11y BROM/BR12yCYCLE/LONG®
"FCTL/ZEROyECTL/ZEROsDCTL/I.DEF » BROM/ER12"®
'FCTL/D—A~1;ECTL/D—A—1rDCTL/LDBFvECIN/ONErCONST/(Bl'15)rAROM/AR13rBROH/BRlB;CYCLE/LONG'
'FCTL/DPASS:ECTL/DPASSrDCTL/LDBF;HISC/TBUSul134rBROH/BRIB;RSPA/RI4:CYCLE/LONG;TOUT/NOP,CONST/NDF'
"FCTL/BFLUS,ECTL/BFLUSs DCTL/LDOERF » ECIN/ONE s BROM/ER13"

"FCTL/D+ASECTL/0+A, ICTL/LDEF » CONST/0CT100000, AROM/ARL3y BROM/BR13yCYCLE/LONG®
"FCTL/A+B,ECTL/A+ByOCTL/LDEF » AROM/AR14yBROM/EBR13"

"FCTL/B-1ECTL/E-1»DCTL/LUEF» RROM/BR13"®
'FCTL/Q—D—lvECTL/A~D—1rDCTL/LDBF7ECIN/ONE;CONST/OCTlOOOOOrAROM/AR13rBRUH/BR13!CYCLE/LONG'
‘FCTL/B-A-1,ECTL/B-A-1sECIN/ONEsDCTL/LIEF yAROM/AR14y BROM/ER13"
"FCTL/AFASS,ECTL/AFASS s DCTL/LDEF » AROM/AR14» BROM/EBR13 "
"FCTL/DFASSyECTL/DFASS s ICTL/LDOEF » CONST/0CT40000 BROM/ER14ySECT/S2"
"FCTL/DFASS,ECTL/DFASSy ICTL/LDOEF » CONST/0CT40000 BROM/ER14ySECT/S10"
'FCTL/DPASS!ECTL/DPASS1DCTL/LDBF7HISC/TBUS-1134IBRON/BR149RSPA/R147CYCLE/LUNGvTOUT/NOP!CONST/NOP'
*FCTL/A.OR.BsECTL/BPASS,»OCTL/ROTRyAROM/AR10y RROM/ER14 "
"FCTL/A.AND.ByECTL/A.AND.EyOCTL/LDOEF y AROM/AR11 s RROM/ER14 ®
"FCTL/AFASS,ECTL/AFASSyICTL/LDEBF » AROM/AR12» BROM/EBR14°
'FCTL/D.XOR.A;ECTL/D.XOR.ArDCTL/LDBFyCONST/DCTIOOOOOyARUM/AR13rBROH/BR14'
"FCTL/ZEROYECTIL/ZERQ»DCTL/LDEF » RROM/EBR14 "
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Minneapolis ¢ MISSOURI, Kansas City, St. Louis ¢ NEBRASKA, Omaha ¢ NEW HAMPSHIRE, Manchester ¢ NEW JERSEY, Cherry Hill, Fairfield, Princeton,
Somerset ¢ NEW MEXICO, Albuquerque, Los Alamos ® NEW YORK, Albany, Buffalo, Long Island, Manhattan, Rochester, Syracuse, Westchester ¢ NORTH
CAROLINA, Chapel Hill, Charlotte ¢ OHIO, Cincinnati, Cleveland, Columbus, Dayton ¢ OKLAHOMA, Tulsa ¢ OREGON, Portland ¢« PENNSYLVANIA, Allentown,
Harrisburg, Philadelphia, Pittsburgh ¢ RHODE ISLAND, Providence ® SOUTH CAROLINA, Columbia ¢ TENNESSEE, Knoxville, Nashville ¢ TEXAS, Austin,
Dallas, El Paso, Houston ¢ UTAH, Sait Lake City ¢ VERMONT, Burlington ¢ VIRGINIA, Richmond ¢« WASHINGTON, Seattle ¢ WASHINGTON, D.C. ¢ WEST
VIRGINIA, Charleston ¢ WISCONSIN, Milwaukee ¢ INTERNATIONAL—ARGENTINA, Buenos Aires e AUSTRALIA, Adelaide, Brisbane, Canberra, Darwin, Hobart,
Melbourne, Perth, Sydney, Tasmania, Townsville ¢ AUSTRIA, Vienna ¢ BELGIUM, Brussels ¢ BOLIVIA, La Paz e BRAZIL, Rio de Janeiro, Sao Paulo e CANADA,
Calgary, Edmonton, Halifax, Kanata, London, Montreal, Ottawa, Quebec City, Toronto, Vancouver, Winnipeg ¢ CHILE, Santiago * DENMARK, Copenhagen ¢
EGYPT, Cairo ¢ FINLAND, Helsinki ¢ FRANCE, Lyon, Marseille, Paris, Puteaux ¢ HONG KONG ¢ INDIA, Bombay ¢ IRAN, Tehran ¢ IRELAND, Dublin ¢ ISRAEL, Tel
Aviv e ITALY, Milan, Rome, Turin ¢ JAPAN, Osaka, Tokyo ¢ MEXICO, Mexico City ¢« NETHERLANDS, Amsterdam, Hague, Utrecht ¢ NEW ZEALAND, Auckland,
Christchurch, Wellington ¢ NORTHERN IRELAND, Belfast ¢ NORWAY, Oslo ¢ PERU, Lima ¢ PUERTO RICO, San Juan * SAUDI ARABIA, Jeddah ¢ SCOTLAND,
Edinburgh ¢ SINGAPORE ¢ SOUTH KOREA, Seoul e SPAIN, Madrid e SWEDEN, Gothenburg, Stockholm ¢ SWITZERLAND, Geneva, Zurich ¢ TAIWAN, Taoyuan e
UNITED KINGDOM, Birmingham, Bristol, Ealing, Epsom, Leeds, Leicester, London, Manchester, Reading, Welwyn e VENEZUELA, Caracas e WEST GERMANY,
Berlin, Cologne, Frankfurt, Hamburg, Hannover, Munich, Nurnberg, Stuttgart e YUGOSLAVIA, Ljubljana




