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K-PC-5013886-0-0 PC BCARD DATA BASE BIBIB|B
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D-CS-M8389-0-FPAC 1 | ** CLOCK AND SIGN LOGIC Al B|B|B
D-CS-M8389-0-FPAD 1 |** CONTROL STORE REGISTER AIB|B|B
D-CS-M8389-0-FPAE 1 | ** FRACTION AND CONTROL STORE A|BIBIR
D-CS-M8389-0-FPAF 1 | ** EXTENSION DATA PATH A|BIB|B
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LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION oo REFERENCE DESIGNATOR

1 1 D-MD-5013886-0-0 5013886-00 FPA 1

2 2 1012084-01 8 MFD 25V +75-10% AL EL 6 C1-Ct

3 3 1012784-00 .047 MFD 50V +80-20% CER 45 C7-C35,C37-C44, CH7-CS4

4 4 1216388-02 HANDLE , MODULE,HEX TWO_EJECTORS 1

5 5 1215006-04 SKT,IC 20PIN DIP TIN PLATE 18 XE1l,XE22-XE2Y, XE33-XE35, KEH3,
CONT  XEWH4,XE4,XEY7,XESE, XESS, KEB],
CONT XEB2,XEB4,XE71,XE73

B b 1215006-06 SKT,IC  24PIN DIP TIN PLATE 8 XE4-XEQ, XE3I, XEBD

77 1312114-01 R NETHORK 8§-470 ~ 5.0 % I0PIN 1 RI

8 3 1312628-00 R NETHORK 14-176.5 14-375 1BPIN 1 E4}]

9 9 1910532-00 74500 NAND GATE-QUAD 2IN 4 E26,E28,E32,E58

10 10 1910534-00 74504 INVERTER GATE-HEX 11 2 E38,E42

11 11 1910536-00 74510 NAND GATE-TRIPLE 3IN 2 E39,ES5E

2 12 1910539-00 74520 NAND GATE-DUAL 4INPU ) Ei7 _

13 13 1910544-00 74574 FF-D DUAL,EDGE TRIGG 2 E27,E36

14 14 1910547-00 745163 MUX 1 OF 4 (DUAL) 1 ES7

15 5§ 1911675-00 745138 DECODER/DEMUX 3-8 LIN 1 ESS

158 16 1911712-00 74551 AND-OR _GATE-INVERT D 1 El2

17 17 1912096-00 DEC 74586 XOR GATE,QUAD 2IN ] EBS

15 18 1912097-00 SN 745182 LOOK AHD CARRY_GEN ) E76,E78-E82

13 19 1912389-00 74SC8 AND GATE-QUAD 2IN,PO e E25,E29

20 20 1912646-00 [S253 MUX 1 OF 4 (DUAD) 1 £63

21 21 1912746-00 DEC 74537 NAND GATE-QUAD 2IN 3 £51,E67,E69

22 22 1912867-00 L5298 MUX 1 OF H4,2IN W/S 2 Ei0,E21

g3 23 1913245-02 _ 2901A-1 MICROPRESCESSOR 4- 28 EE3-E102

24 24 1913433-00 745241 OCTRL BUFFER,TRI-STR 3 ES3,ES4,EYS i

25 2§ 1913671-00 745374 FF-D OCTAL TRISTATE 8 E13,E18-E20,E37,E50,E86,E72

26 26 1813772-00 aM 2909DC MICROPROGRAM SEQUEN 3 E1-E3

27 27 1914214-00 LS374 FF-D OCTAL EDGE TRIG 1 Elb -

2 28 1914866-00 AM  93S4BPCGEN/CHECK PARITY, 4B 3 E30,E45,E77
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AUTOMATED BY PRTLST.3P(44) PARTS LIST
LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION
23 29 1915218-00 LS245  TRANSCEIVER,BUS,0CT &
30 30 23009K4-00 K4-01 1
3l 31 23027K3-00 K3-01 PAL,REG, CONT 1
3 32 23028K3-00 K3-01 PAL,REG, CONT 1
3 33 23029J5-00 JS-01 PAL,LOGIC,CONT 1
3k 3y 23029K3-00 K3-01 PALIREG, CONT I
B 3B 23030J5-00 JS-01 PAL,LOGIC,CONT I
Bk 3 23030K3-00 K3-01 PAL,REG, CONT 1
3737 23031J5-00 J5-01 PAL,LOGIC,CONT 1
3}/ 33 23031K3-00 K3-01 PRL,REG, 'CONT 1
33 39 2303275-00 J5-01 PAL,LOGIC,CONT 1
40 490 23033J5-00 JE-01 PAL,LOGIC.CONT 1
41 4] £3034J5-00 J5-01 PALILOGIC,CONT 1
42 42 £3035J5-00 J5-01 PAL,LOGIC,CONT 1
43 43 23036J5-00 J5-01 PAL,LOGIC,CONT 1
44 yg 23037J5-00 J5-01 PAL,LOGICICONT 1
45 45 23038J5-00 J5-01 PAL,LOGIC,CONT 1
45 45 23039J5-00 J5-01 PAL.LOGICICONT 1
47 47 23040J5-00 J5-01 PAL,LOGIC,CONT 1
48 43 23061D1-00 DI-02 i
43 43 23137F3-00 /REPLACED BY 23-161F3-00 1
50 53 23138F3-00 /REPLACED EBY 23-162F3-00 1
51 § 23139F3-00 /REPLACED BY 23-1£3f3-00 1
g2 & £3140F3-00 /REPLACED BY 23-164F3-00 1
£3 &3 23141F3-00 /REPLACED BY 23-165F3-08 1
gy &3 23143F3-00 /REPLACED BY 25-166F3-00 1
g5 &g £3113F3-00 F3-03 _ 1
S5 5% 5009000-00 EYELET,ROLL FLANGE ,1210DX .18 13
£7 &7 §039149-00 FIN, STAKING, F.C. BOARD, .085°% 9
€3 E3 §105740-55 WIRE (HRAP) 304U 0U1422 AR
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FPag
<[L FPA D<31:8808> >
BUS FPA D@7
8US FPR DC14:7)> BUS FPA D<7:8)> 16 BUS FPA D<31:16> |16 8 BUS FPR D<15:8>
BUS FPA DIS 4 / remreene \ BUS FPA D<31:16) Y BUS FPA DC1%:90> Y Y
p EXPONENT A A
7 1 / LsB mx N 1 [
FPAJ | FPaH FPRF
‘ 7 T 8 ©
Frac | FPan l ! [ A Fran 7] did
FPan
SIGN
10 L0
PAL EXPONENT FRAC SHF FRACTION MID2 FRACTION m:cn LEFT
oN FRACTION EXT
DATA PATH CONTROL DATA PATH DATA PATH paTA paTa Daanfs’;a ISHIFY
| g ¢2981) /8 (2991) PATH PATH rux
s | % 291> 29013
i 1 €2981) K\d
= HIDDEN BIT J r
FPRQ FPOM
= BUS FPA D<18:18>
STATUS — )
CONDITION P BUS FPA D<3:8>
1 I 1 CODE PAL 7
BUS 18 R FORCE pRDDR INTEGER — ]
FPRD
. 8 oo BUS FPA D<9:@> ;
4
) | PARITY _P:R £RR ~
CHECK
IR DECODE FPaa FPAN FPAC — FORCE LOM pAODR s q
- FPRD H
FORCE LOW paDDR ~Q READ: pADDR FPAE
D
38
FPAB nICRO
READ PORT p———[>0—— Y FPaa } SEQUENCER CONTROL ¢ E CONTROL ic
—CPU RCV DATA ‘ N STORE s F SIGNALS ®
SEL ACC IND—] . BUS NUACS:8> 1K X 48 - FPaL -
EXTENDED 2 29a9 18 R E &
- BRANCH L = /) TS BUS FPR DC14i7> 2
FPa8 i ==
L — [_ i ene L1TERAL Lt
S .
T BRANCH %e
A E PALS
T B
u
S
CPU DATA AVAIL p— NOTE:
HI, NID2, MID, LO FRACTION AND
EXTENSION DATA PATHS MAKE LP A
64-81T FRACTION DATA PATH
MID2 AND MID FRACTION DATA
PATHS MAKE UP TME INTEGER
Data PATH
FP730 BLOCK DIAGRAM
TITLE: 11/73@ FPQ
BLOCK DIAGRAM
sxxlcooe[ NUNGER I REV.
D_|BD {M8389-0-8 -]
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[ 7 [ 6 I 5 j : I 3 T2 (o] mmmeooa]] 1

STA T

LV, 1]

n8389-8-FPARA

=[]

ED DaPx TRAP ACC L FPAM PULLLP C H »4:20??(
2 FPar PULLUP O W oCTan
FPAA [RD STATE L FPAA [RD + FORCE M 7";;?98 : !| BUS
5 6 TRNVER
FPAQ EXTEND FUNC (1) H 1% FPAQ READ ULADOR (1) W
o b6 a-pa || T8A INSTR ENC @9 M @ID oePx Read act vt L—2dd B3 T fraq mea0 LaooR <15 L e
7es7 BUS FPA D14 M ——F8l1-DA 767 ] M
(- 7
BUS FPQ D18 W FPAC IR CLK L 3l 392 "aoeml" FPAR READ UADDR (1) H 3¢ aDS aly, 8
P to- t
. BUS FPA DIS H t1-08 He
FPAQ FORCE UADDR ¢ 1) L —f ! \ " 8l ¢
rcl 2 FPaa SI12E @ FPAC CLK OFF (1) L
IRD ROM la-0c 74590 V.6 | 1
23-96101-00 BUS FPA D16 H———2{1-DC 3 €28 13 LA
st2x8 ors LRy - . - FPaa FORCE LADDR ¢1) H
ROM 2la00 Szt KD 0aPx TRAP ACC L 240 'B3" Fraa FORCE UADOR ¢ 1) L gl
825113 BUS FPA D17 H el1-op 79574 Slan
EN . €27 | o
1 SEL L 1te D, 115
iz dcie \ ey 5 83
enie FPAC CPU PH@ W ras20\ 3 A3
5 18 "
x 0 FPRA DECODE ROM M FPan FORCE UADDR (1) M 2] Ee8 ) . " B2+
: J
n FPAA DECODE ROM3 H
a2 FPAA DECODE ROMZ M . e mx s 8112 Bus wue 89 M
n FPAA DECODE ROMI M + D BUS FPA D@9 H a1
on FPAa DECODE ROMG W 7»3598 .
3 882 5us M e8 M
FPaR EXTEND FUNC (1) H—2i8 I 2
5, s BUS FPA 068 H—2lna
CCHR> 0e u DA aon O] (AA INSTR ENC 00 M FPAA FORCE UADDR <15 H )
008 M 35 BUS FPA D18 H 2li-0a FPAA FORCE UADDR (1) H 3 E,If
0@ H S apr 18]~ FPaa INSTR ENC @1 M
DRI M 23;’ Te-08
082 H N
22 BUS FPA D11 N 1-08
1 H ] FPAC TRISTATE DISA ( R
?‘p&e " 2llg 5 vcl 3 Fpan INSTR ENC 82 M TRNVER DIRECTION: ocTaL
WP C M 19 £18-0C FPAR READ LADDR (1) H Low: B+ A Bus
) @ BUS FPA D12 H 1-DC HIGH: A » 8 mvee”ﬂs
12
'8 TatcH N 0 YO-S—FPAAQ INSTR ENC B3 H £18
1 BUS FPA D13 M &11-00 BUS NUR 83 H ——————BUS NUA @7 H s 87H'Bus nua @7 M
= 5
FPAA IRD STATE L .: 1 SEL BUS NUA 82 H —————— BUS NUR 26 H BUS FPA DB7 M
FPaC IR cL H—-——A11dcix 12
BUS NUA @1 M ———BUS NUR 85 M ———BUS NUR 99 H 8 B6r——BUS NS 8 ¥
(BST> DAPB IRD STATE L BUS FPA DO6 M 1¥3
BJ-BUSNJ“%H el—-ausr«mawu gl—susnuaesn 13
74500 3 I RE cHen 191 21 1901 BS——B8US NUA H
FPAC FAST CYCLE L 2l ese FPAa RO STATE L YIve vi e ¥3v2 1 @ 132?5 v re BuS £P4 0a5 H He
"
M1CROPROGRAM MICROPROGRAN M1CROPROGRAM BUS FPA DO 1 3 BY——BUS NUA B4 H
EXT BRANCH SEQUENCER SEQUENCER SEQUENCER
PaL 16L8 FPAQ FORCE UADDR (1) [ ——2 293 2989 2929 s 83H3-Bus M @3 M
8295 €3 g2 £l BUS FPA D@I M 3
e FPAC TRISTATE DISA L 22 22 22
FPAC DIV 13 <15 L ~—100 iU EN P Py L = aojouT EN 2 " 82HEBus M 82 H
FPaD ;:;nbsxas e n—j510! oD——:g FPAA EXTEND BRANI M FPOM PULLUP A H Aen CN+tt den CNev Hen CNau s BUS FPA D82 H A2
Iv ¢1) L +—4D2
FPan INSTR ENC @2 H—"1p3 oo | FPAD FORCE LOW UADDR L —2GFORCE 2ERQ \5CFORCE_ZERD L2qFORCE 26R0 3 81— 8us w01 v
= {/0D~=—FPaqa QIN H R3 5m3 '-—S‘ORQ BUS FPA DAY H at
FPAQ [NSTR ENC @1 H—2{ D4 17 T R2 ‘R [ Blora 0R* [Blor2 ‘or* '8
o 1/0DF“—FPaa SI12E 1 W v 18l Mo BA[——BUS NUA B0 H
FPaa INSTR ENC 0@ H—8l 08 FPaB BRANCH | H—120R1  NPUTS ORI INPUTS TS0Rt  INPUTS BUS FPA DB@ M 2)a
R 1o FPAB BRANCH @ M RE FPAQ EXTEND BRANJ H Helore ~
FRA0 EXTENO CLE (DO M08 | 05 cpna nsTR ENC @3 M TE]™ secect EM seLect &M seect T3 oIR
4 — 1 L 16 ] 1
FPaF EXTC7:@> EQ @ H—2] D7 Lople 5 " p Yt — e
9 ¢ FPAA DECODE RON@ H 03 FPAQ DECODE ROM H—21D3 2103
FPAD EXTEND BRAN L — 08 b —{p2  DIRECT FPAA DECODE ROM3 M—{r4D2  DIRECT o 2] o2 o'xzeu%
£ R 1 1lior  Imneuts FPAA DECODE ROM2 H—-11D1  INPUTS o PULLUP A H o1 I
PA& INSTR ENC &v H——] 09 FPan PLLLLP & H——2{ g FPaa DECODE ROM H—2|pa 13l oe
; FPag POP L 4-28dPOP  STACK EEGPOP  STACK ——————-%c POP  STACK
;;z ugcC;Lw (1) H 3 ras18\n12 FPag FILE ENB L <2 EN  CONTROL S EN  CONTROL JJEN  CONTROL
UBCTLY (1) M
FPAD LBCTL2 ¢ 1) H— 13 E%6 _';; REG EN ‘; REG EN ‘7c REG EN 2’:‘3 55:‘"55“ “LEEC’
FPAC DPB CLK L —+2Z{ CLOCK 22 cLock 27 cLock SOURC
FPRA 1RD STATE t e e wPe
REG INPUTS REG INPUTS REG INPUTS e 1 REG
= R R2 RY RO = | R3ReriRe R3 R2 R1 RY T e STAcK
_JZ ERN F 3 M 3 ! 1 DIRECT
FPON (503 H FPAN CSB7 H ‘
FPAN CSB2 H FPAN CS86 H— J
FPaN CS81 H ———I FPAN CS@% H =
FPAD LIT CLk2 L FPAN (500 H——— | FPAN CSew H FPAN CS@9 M
FPAN CSB8 M
FPAD EXTEND CLX (1) H ,17;5‘5:0 "1 fpaa ENB LITERAL L (NUR LOGIC)
FPAR FORCE URDDR 1) -
T DATE [ENG. BATE |TITLE:
REVISIONS . | -’ . B Motin ke | omtE NEBULA F .P.
Crence v, TEEV CHEHNE L e o ACCELERATOR(FPAA)
R oA . [27-0CT-81 10:97 FEXT WHIGHER ASSEFBLYY STeE cooe[ NUMBER [ REV .
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) ol 8 Bvd3-8-68teu] 51| @
(B2 paPa READ PORT L %3 - TN
g2 %S98 18— FPaB CPU RCY DATA
1 @HD> DAPKX SEL ACC IN u—“"E_“fL L
FPAD UBCTLY (1) W
FPAD UBCTL3 (1) H
FPRD LBCTLE (1) M
FPAD UBCTLY (1) H
FPRD LBCTLA C1) H
BRANCH 1
BRANCH @ PaL 1608
PAL 16L8 8315
oy €3 BRANCH 2
L Lioe
] B PAL 1608
z)3° opll2 3122 gg:g 8325 FPOB BRANCH @ H
2 2 il €22 FPAG BRANCH 1 H
02 1 H L1
%122 1 gu‘e FPAB LD SEL " 93 Lop8frac exP CouT SAvE H 5 g? oot
70 D= D 5 03 |
= 1> 1-0042— FPAC EXTO@ 08 SAVE H 3 o2 o] .
1-0 Do Slos " 03 s BRANCH 3
FPAA SIZE | H e Bl s 16 > 1004 FPAC FRACSS5 03 SAVE H 5! oy il PAL 16RY
FPaa SI2E @ H—— 7 06 l/0b|5 FPAS ENOD W FPac oP2 SIGN ¢ H B'DS I’OD‘—s——*-FPQC DIV 13 ¢C1) L 3 1.0 L4 FPRB POP L BE?;'J
= FPAC FRACCSS:48>=8 SY H—L&]ps 5
F ™ 810> 1op TRe8 Pout H FPAC 0P1 SIGN 1) M o7 1.0 FPAC FRAC COUT SAVE H 1-0M'84—FPag FILE ENB L L2ipe R DhE FPAB OP1 EQ @ C1) H
PAA INSTR ENC @+ W ————————5107 | v o0 insTR ENC @) HGEBTS bakx cPu bata avall L —2 08 FPAC FRACK47:32=0 SV H—2{p6 is 2o1 RO FPAB OP2 EQ 8 C1) W
FPAA INSTR ENC @3 H ———3{pg 13 " 103 — FPac FRACSS F3 SAvE H 8 LoD 202 R 2 FPRB EXP EQ @ SV (1) M
1 5o 1/0D——FPaa INSTR ENC 9@ H FPAC SIGN OUT C1) H 09 FPAC FRACC31:16>=0 SV H—— D7 LoD FPaC FRACY? F3 SAYE H 3 g;; R FPAB EXP15 F3 SV H
FPAA [NSTR ENC 82 H ———— U 2@>= 3] A -
BRENCH © ENABLED FOR: LBCTL (%:3>=18 FPAC FRACC15:0>=0 SY M—=08 | (113 rpap ma [1 <13 w5900 EXP EQ @ H—'g D5
BRANCH 1 ENASLED FOR: UBCTL <4>=8 1@>= 1y =P EXP1S F3 H—3{ D6
FPAC EXT<7:@>=8 SV H—Y4 D9 IS FIn—g e
BRANCH @ ENABLED FOR: UBCTL (+:3>=@ FPaC SuP — Lol
INSTRUCT [ON 1003
PaL 16L8 BRANCH 1 ENABLED FOR: uBCTL <4:3>=1@ poq-a
2315 . 1-0MH2—+— FPAE ENB OP=8 CLK L
N #PaC REG CLK L +7= CLOCK
1 ENGBLE
FPAD uUBCTLZ2 (I)H—eDG |
FPAD LBCTL! (1) H—51D1 OD3+FPaB ENG CP LOAD L 1
FPAD LBCTLE ¢ 1) H—1D2 ODF=—FPag 0DD PAR UBCTLC2:@> H =
FPaa R — D3 —
T B s 1-0Df2—FPaa READ LADDR ¢ 1) M BRANCH @ ENABLED FOR: UBCTL (3>=t
FPAA INSTR ENC 23 H—104 Vop'—’—— FPag DIV H BRANCH 1 ENABLED FOR: UBCTL <4:3=1} <
6
FPRA INSTR B2 —— D5
e e A S ] by —
a 1,00413— FPAB ADD+SUB H S
FPAa INSTR ENC 8@ H—2{p7
T1] 79510 \o8 9 1,0 FPAB ADD H
FPAL ALLOuW CPU ¥ BUS H 3 'ess P FPRE LCAD H—= D8 13
1 1-Q D2~ FPAB INTEGER H 2
FPAD PaR ERR M —Y09 TRNVER DIRECTION: "
LOW: B + A gé
HIGH: A + B T [
FPAB ENB CP LOAD L ocra ocra . octa octa g
TRNVER TRNVER TRNVER ;?Ns‘iag‘fs g
7905245 L5245 7eLs2ss Lse ™
FPAB8 CPU RCv DATA L E7w ~ E70 R s - —s — 8o
139 €25 a7}2—pus v D31 HDAD az}2—Bus ¥ 023 HOFD " a7p2—pgus v 0:5 4<GAD 1 = TED %
oapx TRAP acc L 3g €25 Bus FPa D31 H—11B> &= BUS FPA D23 H—1iB? BUS FPA DI5 H——187 i 8 -
g e a6t8—gus ¥ ore HEED a6l8—Bus Y DB H{CBD 8
R6+>—BUS Y D39 HCQBD R6 sus v p22 H(ORD | 12
BuS FPa DI@ H—t2lge BUS FPa D22 H—12lgg . gus FPa D1 H—2lgs BUS FPa DR6 H—2{86 , L=
z & z asiZ—Bus r 213 MDD aslZ—Bus v Das MDD
AS5F——BUS ¥ D29 HCD asH—Bus Y D21 HETD 13 o] 13
BUS FPA D23 K —12{g% BuUS FPa D21 H—3{gs BUS FPA D13 H—B% BUS FPA DBS H—-2{B%S .
6 6 al®—pus v 012 WEED aal®—gus v pew HCEED
& Bus T D28 HE@DD A42—3us ¥ D28 D i4 4
BUS FPa D28 W ——tgw 8US FPA D28 H—tgy BUS FPA D12 H—tgy BUS FPA DAY H—tgw .
5 CED 3 a32—Bus ¥ D11 HEED a3l>—sus ¥ D3 HEID
A3 —8us v D27 HOED a3f2—Bus ¥ 019 HOVD ) '
BUS FPa D27 M — 13183 BUS FPa D13 H—13{g3 BUS FPa D11 H—2g3 Bus FPa @3 H—a3 .
. <FD 2 a2t —Bus ¥ 018 WCED a2bt—gus Y DE2 KD
R BUS Y D26 H A2 —8us 1 D18 HERD 1 16
BUS FPA D26 H—1—Elg2 Bus FPa D18 H—Elga Bus FPa D1 H—18ig2 BUS FPA DA2 H— 2182 ,
. H
- oD a1l —8us v 017 HEBD atp2—sus v 09 HED . a1 ¥ pat HEAD
Bus fpa 025 w—120gy O Bus roas 8us FPa 017 H—Z{g1 BUS FPa D@3 H—Z{B1 BUS FPA DA H—{81
2 £ Bus ¥ pee W<TPD
2 2 ] BUS ¥ @8 W(RD " 8uUS
AR~ BUS T D24 HOND a8 BUS Y D16 HECD 18 18
BuS FPa D2 W —181gg BUS FPA D16 H—Siga BUS FPA D88 H—Siga BuUS FPa 00@ H—2ige
1 1 LpIR DIR
FPAB CPU RCY DATA L DIR DIR ) 3
Uqen 13 en 3d N d en
: {BRANCH LOGIC)
DATE  EMG. DATE JTITLE: NEBLULA F.P
YRS TENUTRG R0 SPECTF TURTTORS ) . .
min. W T ety REVISIONS . . 270cT a1 ) _
gﬂt;?%“g?;ém:”%w:&_: ence w0 TEEV diilgli|t|a baTE 30y LOLATIOT ACCELERATORCFPAB)
Z S e (E7 IS FoR. e o R T % [ngpo o otras | B
Bmistion omiongiw FIRST USED ON OPTION-PODEL: 117730 D _|CS
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-TREN

8 [ P2 | 6 5 V 4 | 3 [2]s, e KA !

FPAC SLOW PATH ENG H— .
WCSE CPU P2 H
SIGN CTL

DAPK TRAP aCC L
PAL 16RY 2 3 1
egg;z DAPX READ ACC WPC L — FPaC CLK ENB W
FPAC ENG CLKS L 5100 R D2 FPAC SUMPATH (1) M
FPAC ENG CLKY L+ DI R FPAC OP! SIGN (1) W FPAC FAST PATH ENG H |
FPAL EXP (7:8)> ENB L +~—x102 R Dh—FPAC 0P2 SIGN (1) H . FPAC CPU PHO N '
FPRAD EXP A QDDR! H—03 R Dr——FPAC SIGN OUT 1) H 9 517
FPAD EXP A ADOR® W—3{ Dy P FPAC OP1 CLK L
FPag noo~zoug H—5105
FPRB H—21p6 R
9
FPAal ENB CLKZ L +2p7? 7459
x/og—;—rpns POLY W oo CLOCK GEMER'N B’EF”‘ 0P CLx L
1/0DE3— FPAD EXP A ADDR2 M 2
1-0M-3— BuS FPa DI% W ) P are
. 1008~ FPAD EXTEND CLK (1) H ol 1 57 o8 keac REG CLK L
_— FPAC REG CLx L T T haae FPAD PAR ERR M ) *DHE Lo Fpac FaST CTCLE L HCSE PORT CLOCK L ~——
FPAD EXTEND CLK (1> H—21D1 RDLZE FPAC FP PHE L i 9
’ = FPAC EN8 CLKI L +~—cgi D2 ROFETFPAC CLK OFF (1) L | 75888 oo 1p cik b
- OKT) DAPK TRAP ACC L+—¢103 RDT‘-FPGC FP PHI H A Eos
{©J1> DAPK READ ACC pPC L+—310% RDLI——FPAC CPU PHB H E 15 )
HCSE CPU P2 W —21 05 ROF-2—+ FPAC CLR STATE L =R
FPAB CPU RCY DATA L +—31D6 iy 5‘425:0 1 epac IR CLK L
FPAn DIAG CLK SLOW L 07 "
[<QDE5— FPAC SLOW PATH ENG H .
L . 1-00{'S— FPAC FAST PATH ENB W
cLock
R
i NOTE:GROUNDING TEST POINT 13 EnasLE
£55 HILL INHIBIT THE FRST CYCLE PO 1RO + FORCE H—Y
7 =
@F DZ— FPAC ENG CLKZ L - P2 1
1F D= FPaC ENB CUKG L HCSE CPU P2
2F D~ FPAC ENB CLKS L
3F D3 FPAC ENB CLKY [
46 DIS FPAC EMB CLK] L
5F O~ FPAC ENB CLK2 L " 8
6F D FPAC ENG CLKI L (OF2> WCSE PORT CLOCK L il FPAC BASIC CLOCK M . FPan €S2 M1
7 P-2 FPaC ENB CLKD L €2 ooy 70528 Y- Fpac EXTEND CLK M
FPAD CLK CTL2 (1) W g “ FPan PULLUP C H FPaN Cs21 W —3 s ‘
FPaD CLK CTL1 ¢1) H—E12 sE ) |
S FPAD CLX CTL@ (1) W 1 9
: FPac Lk EM8 HL210 'BBT] cpac reistate prsa L
) a7 :
— FPAM PULLUP C H nlewsls
€ oPs
- 12 13
74508 Y11
13 €32
STATUS REG 1 STATUS REG 2
'8 D FF 8 D FF UPF REG
745374 795374 —
)
£%2 119 LI 9L537M
R7-2— FPAC EXP COUT SAVE M " @72— FPAC FRACYZ F3 SAVE H Tre
FPan £xp cout H—'807 FPaK FRACY? F3 #— 8107 o 2 —FPAC UPFRZ M
16 198>= R PARITY
R6|—— FPAC FRACSS 03 SAVE H R6 2 FPAC FRAC(55:48>=@ SV H 3
— FPaL FRACSS 03 H—Zi06 0 FPOL FRAC(5S:48> EQ 8 H—2{06 s FPON €507 W ad 5 FPAC UPFB6 H e
15 . = IR
RSH-2— FPAC FRACIE RB SAVE M RS2 FPAC FRACCY7:32>=@ SV H +loy )
FPay FRac1g RE M —LHDs 0 FPAK FRACC47:32> EG 8 H—11DS s FPAN CS86 H & [ FPAC LPFOS W Eggg 9 roac 000 PAR LPF M
11e p——— H = R ]
Rw[-S— FPAC FRACSS RI SAVE M Re| S FPAC FRACC31:165=@ SV H 7lve FPAD CLK CTL2 <15 1—L]0a
FPaL FRACS5 R3 u__” D s FPAJ FRACCI1:16> EQ @ N———-n D 9 FPAN Cs05 H 9 —FPAC UPFR% H ;x CLx CTLT ¢1) n—%« 3]
FP—FPaC DIV 13 (1> L RIP— FPAC FRACC15:@>=@ SV H 8 w® FPAD CLX CTL@ ¢ 1) H—2{D2
FPag OIv 13 L—8p3 "7 FPaH FRACC15:@> EQ @ H—B{D3 . FPAN CS@4 H °3 12 FPAD UPFOB (1) M —3 33
6 @)= 4R
12— Fpac Ext SAVE H 1o FPAC EXT<7:@>20 Sv H 1 g
FPaF ExTee R@ H—2{02  C RC ExT00 RO Save FPaF EXTC7:@> EQ @ W—2D2 O . FPAN CS@3 H had \s 7' gz
5 15 5R 1
spaL Frac cour w—tfor  R'[ FPAC FRAC COUT save w wdor  ® FPaM cse2 n—I11j0s " gg;
2 2 6R 09
IS— FPAC FRACSS F3 SAVE M R@I=— FPAC EXTO@ 08 SAVE H 17 4
FPaL FRACSS F3 H—L0B 10 FPOF EXT00 0O u—'3°9 FPAN CS01 H had 19 5312
L L4
€N OUT +en oat 18]57 PR——
FPAC DPB CLK L LK LK FPON (508 H— - EPAC PEa3 M
: J_ : £PAC REG C e FPAC LPFBY M
= = PAC REG CLK L FPAC LPFBB M (i 0CK AND SIGN LOGIC)

lm ﬂg" Cglneme%;m I‘av' ] /\ ]

T TENEBULA FP.
‘ dlilgi|tlall ACCELERATORC FPAC)
(3671588 ¥ PAC . DR 2. ] T steelcooe[ Nurfen I REV.
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) Qud3-8-68€8W| 53| Q
8 l 7 [ 6 5 \V 4 [ 3 re ['A)'I sImrn Lm[ms” !
8 D FF
79S3I
E13 N N
RalS—+ FPAD FRAC CTL 1 L
£PAN CSY1 L {08 FPAD EXP A ADDR3 H —2| FPAD A ADDR3 W FPAD EXP B ADDRI M —-1 FPAO B ADDRI H
“ =112~ FPAD FRAC CTL 3 L
FPON CS33 ( «—— D!
2loz Ra2f2— FPRO LBCTLR ¢ 1) H
FPAN CS1@ H ——
. .
8 R3—— FPAD LBCTLY (1) M FPAD EXP & ADDR2 M —H FPAD A ADDR2 H £PAD ExP B ADDRZ H—-2 FPRD B ADDR2 M b
FPAN CSIT M 03
'y Re S FPAD UBCTLZ ¢1) W
FPaN CS12 H—304 FPAN CS19 H
e RSH2— FPAD LBCTLY ¢ 1) H FPaN C518 H
Fpan €513 M —2D5 oo FPAD EXP A ADDR 5 £P FPAD EXP B ADDRI H—2 FPAD B ADDR1 M
" R6F2- FPAD LBCTLY (1) W v H AD A ADDRT H E
FPAN CSTv H—D6 FPaN €S22 H
19
7 H2- FPaD EXT B AODRE H
£PaD HUGE ADDRA W —8{D7
! —
JEN out R . ' o
Lx FPAD EXP A ADDRO H —2 FPAD A ADDR® FPAD EXP B ADDRB H —Z FPAD B ADDRB H
80 FF
74537 FPAN PLLLLP E H
€20
'8 R7H2-FPaD ACC STNC M DRD =
FPAN CS47 H 07
16
—— FPAD PARITY 1 (1) H
T S L
15
RS- FPAD PARITY 8 (1) H C
EPAN CS45 W 14105
12 8 0 FF
Qe S— FPQD EXP 18 (1) H
FPAN CSwe H 1304 7"2:‘;"
9 k3
F——FPQD EXP 17 (1) H
FPaN CS4d M 8lpy 3 FPaN CS15 H 13 *7H2+ FPaD EXTEND BRAN L
& £pap EXP CODE3 (1) W FPaN Cs16 i o? il
FPAN CS42 H 2oz ®¢ FPaN £517 H 1206 RG e~ FPAD UPFEB (1) W
5 19,
13— FPRD EXP CODE2 (1) M P w-
FoaN CSel M sy R oN 58 W= pren Bl { o Veed” Y8 —Fpap FRAC 18 H
p FPAN (530 L ~—D% PARITY
loa <@ 15 13/ a2 FPAD EXTEND CLK (15 H £Pa0 FRAC 108 L 92_53;9 —
! 3 rpap FRAC 15 H FPAC EXTEND CLK H—= o
L ) FPaN €529 M glpy ¥ FPAD EXP A ADDR3 W : oop 2 <]
s o coop ExP A B0DRE H FPAD EXP CODE@ (1) H—=i D@
[ 22 FPAD EXP I8 (1) H— D! .
E@ FPAD FRAC 16 M £PAN C528 W 702 FPAD EXP 17 ¢1) H—3{D2 §®
LR P FPAD EXP A ADDRI M £PAD FRAC 16 ¢ 1) L+—1D3
S3 FPAN (CS27 H 401 FPaD FRAC 15 (1) L~ D4 PARITY CTL
€ | 2 £PAD EXP A AODRE M FPAE FRAC I (1) L+—2{D5 o oA
£PAD ExP 1 ¢ M 3 = FPAE FRAC 12 (1) L +21D6 a
cran CSva M wal, ® aD EXP CODE1 (1) FPaN CS26 H 00 FPRO FRAC CTL 3 L1107 a2m3 .2
16 LEn oot FPAD FRAC CTL 1 L -+1508 of B 1, -
12l R FPAD EXP CODE® (1) H _j_qu FPAD FRAC 10 L‘% D9 <108 F} STBUS FPa D@3 H ®
FPAN CS39 W FPi TLY 1) H Did D1 R Dkz—BUS FPA D@2 H o
e ) FPAD FRAC 16 (1) L Frag UBCTLY (1> W 3015 FPAE DD PARITY ROM W—2 D2 R 53— gus Fpa Dal H 2
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P 12 FPaD FRAC 15 (1) L FPAB ODD 499 uBCrTLC2:8 n 7 O "
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- g __..U
2 FPAD CLK CTL2 ¢1) M FPAD PARITY 1 ¢1) H—{D? i
FPAN CS17 H 8oy T 3 FPAC ODD PAR LPF H—'2 xrom%u FPAD FORCE LOHW UADDR L fa
- 3 . 80 7us8eN 11 1-0H8—FPap PaR ERR H e
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10 L
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FPAN CS15 W o! 2 FPAN CS25 H 0@ ENABLE
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. RS+ FPAD LIT CLK2 L FPAD EXP B ADDR3 CS<47> iPINS 3.4 AND 13
06 FPAD EXP B ADDR2
19 FPAD EXP B ADDR! PARITY 1:
R FPAD ENB DIV (1) L
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FPAD EXP 17 ¢1) H—2{D5 16 FPAE Q16 DEFALT H—24D5 i6
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FPAL ENB DIVF L +—%{Dg 5 FPAE FRAC 13 H—2 D6 i =
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o8 13 FPAK FRAC32 08 H—21Dg 13
- 1-0Dr= FPaK FRAC32 0@ W " [/0D—=—FPaL FRAC COUT H
09 FPak FRACEA 08 H— D9
EXT FUNC CTL
[PaL reRw |
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LD & SHFT FRAC CTRL Ew3 |
23-113F 3-00 FPAD CLK CTL2 ¢1) u—% De R Dh—— 7>0€ ALTER INT STORE H
FPAD CLK CTLY ¢1) H—24D1 R DnZ—c20€ HUGE RI SV H
K %X 8 FPAD CLK CTL@ (1) H—x102 np»—-‘;’ SoaE LOAD H
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O 1t 825181 FPAC FRACSS R3 SAVE H—35104
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d " I 3 Fpag FRAC 18¢55:98> M DAPK CPU DATA AVAIL L —f ----- 10Dh)
80 FF1 FPAE FRAC 12 W 4N re— FPRE EXT [7 H ' lrobr—L—an LD SELB® H
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FPAN CST9 L 1247 FPAa INSTR ENC B4 H—H @ -
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19 18
6 ouTpie — G ourp}
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FPaH PROP FRACB L —2Pg 5qes
v | C¥ OUTE FPAF CIN FRACH H 1o.| C% OUTF2—FPAF CIN FRACYE H
FPAH GEN FRACOE L +qGy FPa SEN OUT36 L -adGw
FPAH PROP FRACS8 L —QP4 T FPas PROP OQUT36 L —P4 "
Ll c2 out FPAF CIN FRACA H | 2 outH—FPaF CIn FRAC2Y H
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BUS FPA D13 M ————BUS FPA DB9 H
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2 2 —
FP 13 -
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FPaE FRAC 11 128 (3 FUNCTION | 26|13 FUNCTION H
230 U
FPag FRAC 12 H—3f 12 512 7w 5253
FPaE FRAC 11 M—3 11 SOURCE 311 SOURCE £53 w
FPaD FRAC 1@ M —2 18
FPAD A ADDR3 M ——i A8 ‘:;B 3 L8 it
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FPAD A& AODR2 W-—Z1AT *a* ADDRESS &a1 a* aDORESS —2i1-2a -
FPAD A ADDR! W—3 A2 READ 3 a2 REQD FPAM PULLLP E H '_; 2-2a 2
FPQD & ADDR@ H — Q3 A3 9| 745 8 FPaa QIN H 7 3-8 %
FPAD B AODRI M —S% B8 2058 FPRE FRAC 17 (1) H s QEN
FPAD B ADDR2 M —3i B! 'B' ADDRESS 13181 "B ADDRESS| o 8}l s
FPED B RODRI H— S B8 READ/WRITE 13182 READ/RITE v e .
FPAD EXT B ADDR® u—] 83 83 : FPAC FRACSS R3 SAVE H 511-08 s
o 15| FPAN PULLLP E M 2-28 @
aC 0PR CLK L ~ACLOCK cLocx FhaL FRACSS 03 H 713358 P
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8US FPA D15 M BUS FPA DIT H FPAE SHF@ (1) H '
BUS FPA D14 M ——d BUS FPA DI@ M
BUS FPA D11 M BUS FPA D@3 M =
BUS FPa D12 H BUS FPA D@8 H =
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FPAC FRACK47:132>=8 SV H—2{ D} R D'———Bus FPA D@2 H CARRT
FPAC FRAC(31:16)=8 SV H—z D2 R DE2—BUS FPA D8I H SK1PPER
‘PQBEKPEOBSVH)HTIH R D BUS FPa D238 H 2982
FPAC FRACY? F3 SAVE H—24 DY £60

FPAC_ sst DuT 1> n—-; o5
N8 CLKG
FPARD EXYEND CLX ¢1)>

FPRE SHF® (1)
FPRE SHFI (1)
FPRC ENB CLK2 ey -
FPAC REG CLK L T—CLOCK

FPAL EN8 CC L —JENABLE

G ouT P42 FPam GEN OuTZe L
P ouT D2 FPaH PROP OLT2D L

FPAJ GEN FRAC20 L ——Cz G8
FPAJ PROP FRAC28 L —QrP8

yul €4 OUTF2— FPam CIN FRACZD H
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FPOE CIN FRACES M N
BUS FPA D31 H BUS FPA D27 H BUS FPA D23 M BUS FPA D19 M
BUS FPA D38 M BUS FPA D26 H BUS FPA D22 M BUS FPA DI M
————BUS FPa D23 H ———BUS FPA D25 H ————BUS FPA D21 H BUS FPA D17 W
BUS FPA D28 M BUS FPA D24 H BUS FPA D2@ H —— BUS FPa DIg H
39 |38 [37 [; 3 s |3 I; 39 |38 |37 [; 39 be |37 e
Y3 y2 Yt r@ Y3 y2 Yt Y@ Y3 ry2 T e Y3 Y2 ¥1 Y@
2981A-1 29e1a-1 29a1a-1 egeta-1
FOUR BIT FOLR BIT FOUR BIT FOUR BIT
SLICE SLICE SLICE SLICE
€88 £98 €87 €97
FPAL ENB FRACC15:@> L @G0T En @35t EN *@BUT EN *8TuT EN
Genp2 [T — GEN D32 FPam GEN FRACE® L GENDIE— FPam GEN FRaCEE L
35 3% 35 35
> PrOPD;3 prOPOI | PROPOII. Fpan PROP FRACEY L PROPOID — FPaH PROP FRACES L
F SIGNE] £ sion}] F SIGNH! £ SIGNES!
oveRFLou ! OVERFLOME OVERFLOUF! overFLOuL
F = F =9 F F =9 FPAH FRACC1S:@> EQ @ H
FPAJ FRACIG 08 M —'B oL smiFT or [2 1670 oHiFT or 2 187 suiFT R |2 18700 sHiFT om 2 FPaM FRACDE 08 H
FPay FRACI6 RE H—SB FL  SHIFT FR 12 8r chIFT fR SHIFT FR |2 87 shiFT Fr |2 FPAM FRACEO RO H
30Ut camry 23 epan CIN FRACIZ H 3Aour coamrr IS 23 Fpar CIN FRACH H our carrr  InjED FPOF CIN FRAC@ M
FPRE FRAC 18<15:08> H 18 518 18 ST
FPAE FRAC 17¢31:@> M 17 DESTINATION 2 17 DESTINATION 2 17 DESTINATION 4 17 DESTINATION
FPAD FRAC 16 M Ie Is 16 i3
FPAD FRAC 15 H AT 415 ds
ALl x| ALU 28 aLu
FPAE FRAC 19 H 28 14 14 :}x«
Frat reas o m ﬂa ™ FuncTion 2617 FUNCTION 26] 1Y FuncTIoN
FPOE FRAC 12 M :; 12 :\; 12 :-; 2
FPRE FRAC [1 H 130 source 311 souRee B sowce
FPRD FRAC 18 H 18 18 18
FPAD A ADDR3 1 ea 5 aa 1100
FPAD A ADDRZ H Al A" ADDRESS Al A" ADDRESS Al A" ADDRESS)
FPAD A ADDR! M e READ a2 READ 3 a2 RERD
FPAD A ADDRA H a3 a3 a3
FPAD B ADDR3 H 5o 88 %50
FPAD B ADDRZ H 81 "B ADDRESS Bl 'B* ADDRES 3181 8 ADDRESS]
FPAD B ADOR! M 82 READ/RITE B2 READ/WRITE 862 reap uRITE
FPAD B ADDR® H 83 83 83
FPAC DPB CLK L+ 2cLock S oo Lciock Sfccock
D3 D2 01 DR 03 02 D1 D@ D3I D2 DI 09 03 02 D1 0@
Z 23 Jew s !ze 23 v o5 lea 23 v s =2 3
BUS FPa D31 M BUS FPA D27 M BUS FPA D23 H BUS FPQ D19 H
BUS FPA DB H BUS FPA D26 H— ] BUS FPA D22 H BUS FPA D18 H
BUS FPA D29 M BUS FPA D25 H BUS FPA D21 H BUS FPA D17 W
BUS FPA D28 M

BUS FPA D2% H

BUS FPA D28 H BUS FPR D16 M
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6 0uT P32 FPau GEN oUT3E L
P OUTD—F?QJ PROP OUT36 L
FPAK GEN FRACT6 L —20GB
FPAK PROP FRAC3E L —P8 D
Cw 0UT F2— FPay CIN FRACI6 H
FPAK GEN FRARC32 L—OG~
FPAK PROP FRAC32 L 2Py 0
' C2 QUT——FPaJ CIN FRACI2 H
geG2
2q
dez 12
3 C1 OUTp——FPAJ CIN FRAC28 H
3961
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FPAF CIN FRAC24 H CIN
BUS FPR DIS H BUS FPA D11 H BUS FPA DB7 H BUS FPAR DB3 H
B8US FPA DI H BUS FPA DI@ M BUS FPA D86 H 8US FPA DB2 H c
———BUS FPA DI3 H ———BUS FPA D@9 H ———mBUS FPAR D@5 W ————BUS FPa DBI H
BUS FPA D12 H BUS FPA D@8 M BUS FPA DB H BUS FPA DB H
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Y3 ry2 T A ("] Y3 y2 Yt r@ Y3 Y2 Y! Y@ Y3 v2 rvi re
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FOUR BIT FOUR BIT FOUR BIT FOUR BIT
SLICE SLICE SLICE SLICE
£92 €100 €89 £99
FPAL ENB FRACC31:16> L Q00T EN *03BUT EN *8SGUT EN *BJouT €N ]
o —— GENDE GENDIZ FPa) GEN FRACZE L GENDIZ—— FPay GEN FRACTS L
PPOP%T PROP%, Pm%—-FPAJ PROP FRAC28 L PQOP%——FPQJ PROP FRACIG L '<
£ SIGNES! F SIGN! £ SIGNRS] F SIGN!
OVERFLOUE OvERFLONE! OVERFLOWI T OVERFLOW[ —
F F=9 F =9 FPRJ FRACCI1:16> EQ O H ém
FPAK FRACI2 08 H—B{ L SHIFT oR (&L 167aC SHIFT R & 167 gL sHIFT oR (& 187G smiFT or & FPAJ FRACI6 08 H -
FPAK FRAC32 RB M—23] FL SHIFT FR |2 BTE SHIFT FR |2 8 el SHIFT FR el suiFT FR P FPAJ FRACIE RB H
3¥out carrY  INE2—FPay CIN FRAC28 H 3ouT CarRY  INEED 3Hout carrY  INISL-FPAH CIN FRAC28 H 3d6ur carRY INFE2———FPAH CIN FRACIG H '5
FPRE FRAC 18¢31:16> H—Sl 18 g I8 T S8 w
FPAE FRAC 17¢31:@> H—L2| 17 DESTINATION 2 17 DESTINATION Z 17 DESTINATION 4 17 bESTINATION ®
FPAD FRAC 16 H Is 16 3 16 &
27 2 2 2 2
FPAD FRAC 15 H 15 15 15 15 o
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FPAE FRAC [4 H I Ie 14 I4 T P =
Foae FRae 13 125/ 13 FUNCTION 26|13 FUNCTION 26 13 FuncTioN 2513 FuCTION ™
FPaE FRAC 12 W 1473 1473 1472 o2
FPAE FRAC 11 W SOURCE 11 souRce 1 souRce H1r sowece £,
FPAD FRAC 18 M Te 18 18 s
FPAD A ADDRI H Lo P 1o —8
FPAD A ADDR2 H ‘A" ADDRESS S/A1 *a* ADDRESS Sal 'a* ADDRESS gar -a- aooress |
FPAD A ADDR1 H READ 3 a2 READ 3 a2 READ —3 02 READ
FPAD A ADDR@ H a3 a3 a3
FPAD B ADDR3 H 8a S ea =)
FPAD B ADDR2 H— (B! °8* ADDRESS Bl *B* ADDRESS, 381 '8 ADDRESS 1381 'B* ADORESS|
FPAD B ADORT W—12i g2 READ/LRITE 82 READ/WRITE SiB2  READ/LRITE 1882 REAOARITE
FPAD B ADDRA H—% a3 83 83 83
FPAC DP@ CLK L ~1ZcLoCK 15 clocx 157cLock SfcLocx
03 D2 DI 0B D3 D2 01 DB 03 D2 D! D@ 03 02 D! 0@
lzz 23 o 25 FREREEE] Jze ETE 7 B3 v
BUS FPA D15 H BUS FPA D11 H BUS FPA D@7 H BUS FPA D@3 H a
B8US FPA DIt H— B8US FPA D18 H—— BUS FPA DB6 H 8US FPA DB2 H—
BUS FPA D13 H BUS FPA DBI H BUS FPA DBS H BUS FPA DB H
BUS FPA D12 H BUS FPA DB H BUS FPa D@4 H 8US FPA DB H
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BUS FPA D31 M BUS FPA D27 H [————————BUS FPa D21 H 8US FPA DIS M
BUS FPA DB M BUS FPA D26 M —————— BUS FPA D22 M BUS FPA D18 M
FPAL ENB INT M W — —— BUS FPA D29 H BUS FPA D2% H BUS FPa D2t H BUS FPA DI7 H
BUS FPa D28 H BUS FPA D24 W BUS FPA D28 H BUS FPa D16 H
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FOUR BIT FOUR BIT FOUR BIT FOUR BIT
SLICE SLICE SLICE SLICE
£90 101 £91 E182
FPAL ENB FRACC47:32> L "8 o0T EN — 0900t N 800t En YO ouT EN
D cenp GENDIZ Frak GEN FRACTS L GNP Fpak GEN FRACIR L
PropOy] PROPRT PROPRIZ FPak PROP FRACIS L PROPDII—— Fpak PROP FRACI2 L
F SIGNLL- FPaK FRACH? F3 M F SIGNK £ SIGNE] F SIGNES)]
OVERFLOW[E— FPak FRACw? OVFL W oveRrFLOWE OVERFLOUY overFLOWE?
F -9 F= F =9 F=0f FPAK FRACCKM7:32> EQ B M
6 21 16 21 1 ! 16 21
FPAK FRACYZ Q3 M QU  SHIFT QR QL SHIFT QR QU SHIFT QR QU SHIFT QR FPAK FRAC32 0B H
FPAK FRACH? R3 W B swiFT Fm | 8eL shiFr Fr P2 BeL sHiFT FR BFL ouiFT FR 2 FPAK FRACI2 R@ W
3YouT CarRr  IN22— FPak CIN FRACWS H 3ouT cavrr  INE2 Your CarRT  INZ2- FRay CIN FRACIE M EE Vv am—— FPAJ CIN FRACI2 M
FPaE FRAC 18 (1) M—BTg S1e 18 e
FPAE FRAC 1755:32> H—2 17 DESTINATION £l 17 DESTINATION £} 17 DESTINATION 2 17 DESTINATION
FPAD FRAC 16 H—2 Ip 16 16 16
2 2 2 2
FPAD FRAC 1§ H 15 15 15 15
>8] aLy ) u 3 AU 28 ALy
FPaE FRAC l4 uq 1w 1 Iv : 1+
FPAE FRAC 13 W—28] 13 FUNCTION 26] ;5 FUNCTION E M FUNCTIOM FI FUNCTION
FPag FRAC 12 M Y12 12 412 e
FPAE FRAC [1 M— A 11 SOURCE 311 souRce 211 SOURCE 1311 souRce
FPAD FRAC 1@ H—& 1 10 18 it
FPAD A ADDR3 M —1 g 1180 py 1 sa
FPOD A AODR2 4 —Zfa1 *a* ADDRESS a1 ra* aooRESS Al "' ADDRESS Zar a* apoRESS]
FPAD a aDDR! M —J a2 REQD 3 a2 READ 3 a2 READ A a2 READ
FPAD A ADDRE H —Y a3 a3 a3 a3
FPaD B A0DRI M —285g 2% se )
FPRD B ADDR2 H—JB1 'B* ADDRESS 318! 'B* AODRESS ‘B ADDRESS 318! 8" ADDRESS
FPAO B ADORT W8 B2 READ/URITE 9182 READ-LRITE 82 READARIT 882 RERDARITE
FPaD B aDDRE H —7{ g3 83 83 83
FPaC OPt CLK L~ 3cLock !3/cCock 13 cLock 15cLock
01 02 DI 0B 03 D2 D! 0B 03 02 0! DB 03 02 D! D -
22 23 v es _Jae 23 B _’ea B3 T Jos Z 23 2w |25
BUS FPA DIt H BUS FPQ D27 H BUS FPa D23 H BUS FPA DIg H
BUS FPA D30 H BUS FPA D26 W BUS FPA D22 M BUS FPA D18 H
BUS FPA D29 M BUS FPA D25 H BUS FPA D21 W BUS FPA D17 H
BUS FPA D28 W e | BUS FPA D24 H BUS FPA D28 H BUS FPA D16 H
- CMID2 FRACTION DATA PATH)
55}:";‘:;::: :"“"‘ﬁi' REVISIONS ; = = TITLE: NEBULA F.P.
o REV . '

ol ke dillg]i[e]a] 1}tz ‘ScEey o ACCELERATOR(FPAK))
™S x%ﬁ‘-mf e on 11500 FPAK. [27-0CY-81 10:48 |NEXT HIGHER ASSE SIEEICDDEI NU&F_PQK J o .
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FPaL FRACSS Y H BUS FPA D@3 H
\ ————— BUS FPR D@6 H ———————BUS FPA D@2 H

TA ]

NMSER

MY389-0-FPAL

[ [5TE]

5 ———BUS FPA D@5 H {1 ———BUS FPA DRI H
FPAC UPF@2 W —= BUS FPR Di4 H BUS FPa DB M I : r—BuS £Pa DEA H
FPaL FRAC COUT H - 9 33 {38 {37 [3_6‘ 33 1 |37 |
Y3 r2 11 1@ 3 2 Tt1 18
13 2%0ta-1 2B1a-t
FPaC UPFE6 H —] BUS FPA D13 M FOUR BIT foR BIT
FPAM ENB MUL SHF M SLICE . SLICE
£93 £
FPAL ENB FRACCS5:48> L 22007 &N 8 ouT e
. GEND3Z GEND3S. FPaL GEN FRAC48 L
FPAL UPFES H — BUS FPA D12 H PROPIY) PROP%‘—WGL PROP FRACYS L
F SIGNS1- FPAL FRACSS F3 W £ SIoNE]
OVERFLOW! SVERFLOWH
F-o) F=af-l— FPaL FRACCSS5:48> EQ @ H
FPAL FRACSS 03 H—& gL SHIFT GR [ 18 SHIFT OR B FPAK FRACY7 Q3 H
£PAC LPFEY BUS FPA D11 W FPAL FRACSS R3 M e suier FR 2 FL SHIFT FR L FPaK FRACY? RI H
FPaL FRAC COUT H—3HouT CARRT INE2—FPaK CIN FRACS2 H 3Four caRrY  INF2-FPaK CIN FRACYS M
FPAE FRAC [8¢55:48> H—Ef 19 i3
FPAA ENB LITERAL L FPAE FRAC 17¢55:32> H—F 17 DESTINATION 17 SESTINATION
FPAD FRAC 16 H—2 16 16
2 2
FPap FRAC 15 H—E415 115
FPOE FRAC 14 W53 1v FUNCTTON S e eTioN
R 8 FPOE FRAC 13 H—8 13 13
FPaC LPFRY M —E BUS FPA D1@ H spag frac 12 T2 15
FPGE FRAC 11 H—3 11 SOURCE 1 soRce
FPAD FRAC 1@ W —El 10 12
FPAD a ADDR3 H—1{ ad 1 a0
FPAD R ADDR2 H —={ A1 °A* ADDRESS £ AT & ADDRESS
“ FPAD A ADDR! H—3 A2 READ a2 READ
FPAC UPF@2 H—Y BUS FPA DBI W FoRD & ool M a2 w2
£PaD 8 a0DR3 H—<2 8o g 82
FPAD B ADDRZ H— B B ADDRESS 381 "3° ADORESS
FPAD B ADDRI H—51B2 READ/WRITE 282 *EaD/RITE
FPAD B ADDRE H — B3 183
FPRC UPFEs 8uUs FPA DBS H FPAC DP1 CLK L+ CLOCK e oex
D3 02 DI D@ 03 32 D! oda
Jze 23 fev Jos 22 23 24 25
FPAL INP D55 H FPAL WP D51 H— |
FPaC LPFe@ 8US FPA DB? H FPAL NP D54 H————I FPAL INP D5@ H———
FPAL INP D57 H —————— FPAL INP D49 H
HIDDEN BIT CTL FPAL INP D52 H e FPAL INP D48 H
P TER :
FPaA ENS LITERAL L AL TELE
@34J5
e
BUS FPA D@ H'—? oe
BUS FP& D@1 M —54D] oDE2_epaL INP D55 H
guz Fea ggg H-——;gg ODF-2—FPaL INP D98 H IN ENB
U a [T —3
- 1oDfB— FPaL NP DS H PaL oL
8US FPA D@4 M —2ipy 1> STORE CTL
o 1-0 FPAL INP DS3 H | Esl
8US FPa DBS H —81ps e FPAE 1MODI (1) H—1{ 08 o PaL 16L8
5 % FPAL INF DSE R FPOE 1ODE ) W—F1Di ODH2 - FPaL ENB INT MUL H 33805
8us FPa 086 H—2i D6 15 FPAE SHFL (1) H—2H D2 ODf8— FPaL ENB INT DIV H | Esw
8 10 FPAL INP D51 H FPAE SHF@ (1) H—=1D3 18 FPRE MO01 (1) H—5]08
8US FPa D@7 w—={p> ™ 5 1-0D=— FPAL ENB DIVF L So0€ MODB (1) H_% oI OB+ FPaL EXT OUT ENB L
o 3 szp{—mx INP DS@ H FPaQ SIZE 1 H—2 Dw 17 FPoE SHF1 (1) H—23{p2 02— FPaL ALLOM CPU T BUS H
08 LD SEL! H—3ip8 B A 1.0+ FPAL ENB DOUS DIV L roe o3 (1) 4—Y03
11 MJD“_‘P‘“- INP D49 H FPAA SIZE @ H—> D5 16 1018+ FPaL ENB FRACC15:8) L
FPOE LD SEL@ H—— D9 > 1/0DF=—FPRE LOAD H FPAE LOAD H—24 Dw
S FPAB INTEGER H—X D6 i5 1/0HZ+ FPAL ENB FRACCI1:16> L
8 1-oh I BuS FPA DBZ H FPAC TRISTATE DISA L +—2{DS is .
FPag DIV H——D7 Lop > 1-00 2+ FPAL ENB FRACC4W?:32> L
9 be {
FPAL FRACSS Y H—2{D8 15, :
" 1-003+ FPaa FORCE UADDR ¢ 1) L FPoa RERO > n—28lps 1-0Df2+ FPAL EXP ¢7:8)> ENB L
FPan ExPB ¥ H—-1Dg LA00 o 1-0D8+ FPAL ENB FRACCS5:48> L
PaD PAR ERR H —X{ DB
i 1-00 3+ FPaL ENB CC L
LD SEL ! LD SEL 8 DATA TYPE FPaA FORCE LAODR (1) H—1YDg
[ [} SINGLE .DOUBLE FPAB INTEGER H
8 1 GRAND
1 e HUGE (FIRST LOAD FPRE ALTER INT STORE W
R 1 1 HUGE . THIRD L0AD
(HIGH FRACTION DATA PATH)
gt LR ST NEBLLA F P
Gt I RS, 8, IR CnGE R0, RE . e S e ACCELERATORCFPAL )
SR e T AT | : [27-0CT-81 3: <8 NEXT HIGHER ASSEMBLY: Si2E coos[ NUHB'E_RP | REBV
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[CAENY

8 l 7 l 6 I 5 \y 4 3 k 21.8 I wds‘a-sseaul s3] @ I i
1 | ] Y3 3002} W1S
RESISTOR SKIPPER
NE TLIORK age
1312628-00 €79
Ew?
8 6 ourp;?
8 WCSE PORT CLOCK L P oUT P!
-';_spac DPY CLK L 54
F3— FPaC DPB CLX L 63c8
=— FPAC REG CLK L P8 s
F——FPalMt PULLUP C M C4 OUT F—FPaM CIN EXPI2 H
D = 176 50—3—#»1 PULLLP D H :‘5' -~ D
H— FPAR PULLUP € W 9 1
16 Ho .1 c2 out—Fpan CIN ExPa H
i FPAM EXP GENY L =962
Ho FPAN EXP PROPY L gpP2 12
HE— FPar D1AG CLK SLOW L R 3] €1 ouTH2rpan CIN ExPy M
H FPRM EXP GENO L GG FPR D14 H
" 1% epen pucLee 6 poran EXP SEN L i 8US o BUS FPA D18 H
v5y —L€] H2 epan PULLLP A H FPAN CIN EXP8 H 1336 v BUS FPA D13 H BUS FPA D@9 W
~———BUS FPA D12 W ———— BUS FPA D@8 ¥
BUS FPA DIT H FPAM EXPO Y M
3938 37 % 39 38 37 % 39 [38 [37 |3 39 I3 [ [-3:
Y3 Y2 YU Y@ Y3 Y2 Y1 Y@ Y3 Y2 YI YO Y3 Y2 Y1 v@
29914-1 2991Aa-1 29@1A/-1 291a-1
FOUR BIT FOUR BIT FOUR BIT FOUR BIT
SLICE SLICE SLICE SLICE
€85 E84 33 €83
FPaM PULLLP E H—~—2q 00T EN 846Ut EN FPAL EXP ¢7:8> EN8 L —2qBuT EN 8 BuT ER
GEN ogg GEnpZ ] GENPIE Fran Exp GEme L GEND3E — rpan ExP GENO L
PROP proPOIS | PROPDID Fean Exp PROPY L PROPRIS — Fpan ExP PROPE L
C F SIGNRS— 3,, FPAR EXPIS FI H F SIGNL F SIGNR F srms‘. C
overFLou OVERFLOWE ovERFLOWE OvERFLOUH
F =) F=0 F=ol F o) FPAM EXP EQ @ H X
FPar EXPIS G3 H—8 gL SHIFT oR (& 1800 sHiFT or L 18760 sHIFT or (2 60 sHiFT om (& i
FPAM EXP1S R3 H—S8 FL  SWIFT FR 12 FL SHIFT FR 12 B FL SHIFT fR BeC sHiFT R 2
FPaM EXP COUT H—22{0UT CARRY  INZ3— FPAM CIN EXPI2 H 3out cerRY  INE2FPan CIN EXPB H 3dour carRYT  INE2—Fpan CIN ExPw W Your carry  INED FPAM CIN EXPR M
FPAD EXP 18 (1) H &1s 18 &1e =T
FPAD EXP 17 (1) H £ 17 DESTINATION 2 17 bESTINATION 17 DESTINATION 2 17 DESTINATION
I 3 16 16
27| c e 2
— — - R u o8l 12 ALy EDRN ALU R LU —
36|13 FuncTIoN 26 1Y FuncTION 26] 1% FumCTION 2617 FuCTIoN
— 12 512 12 12 <
31 souRce 1 source 31 souRce S source
—= 10 18 ie 18 —
5
FPAD EXP A ADDR3 M 5 @ 3{ae 1 e 11 ea £
FPAD EXP A ADDRZ H Sar 'a* ADDRESS Sa1 At apDRESS Sat *a appRESS Sar ‘a ADDRESS| —
FPAD EXP A ADDR! H 3 a2 READ 3 a2 READ e READ 3 2 READ
FPAD EXP A ADDRB H a3 a3 a3 a3 <
FPAD EXP B ADDR3 H +<%5e 2250 2's0 g8 «d
B FPRD EXP B ADORZ H 3|81 'B* ADDRESS B1 'B' ADDRESS| 3/B! 'B* ADDRESS| 581 B* ADDRESS] g‘f
FPAD EXP B ADDR! H 8182 READARITE 82 READ/WRITE 882 READARITE 8182 READ/WRITE ®
FPAD EXP B ADDR® H 83 83 83 83 y
FPAC DP1 CLK L 15[cCock 13 cLock 15 cLock 12 cLocx e
03 D2 D! D@ 03 D2 DI D@ 03 D2 DI DB 03 02 0! 0@ b—gm
Iee 27 Jov 25 T 2w s 22 23 v 25 |za 73 2w 25 i)
EXP DECODE ‘ BUS FPA D14 H 3US FPA D1@ H 'R
PAL 1608 1 14 BUS FPA DI3 H 8US FPa DAI M pe
’ s = o BUS FPA D12 H BUS FPA DB8 M B8
FPOE FRAC 4 H—L Do BUS FPA D11 H 8US FPa D@7 H
FPAE FRAC 13 H—E] D1 o2 RES NETLORK
FPAC FRAC COUT SAVE H—3 D2 opie FPAM CIN EXP@ H 10-PIN SIP
FPaD EXP CODE3 (1) H—D3 Lopl® 5y —) 19 sy FRAC SHIFT CTL
FPAD EXP CODE2 (1) H—2{pu 1> ‘ PAL 1608
P P AP . o > 18 e
20 EXP COOE! (1) W N Lo FPAL FRACCSS:¥8> EQ @ H FPAK FRACC47:32> EQ @ H FPog 91 (1> w—Llpe 0
FPRD EXP CODEB ¢ 1) H—{ D6 ) FPRJ FRACC31:16> EQO 8 M FPAH FRACC15:@> EQG B M FPAE SHFD (1) H—2] D1 opid
s 1.0 FPOF EXT<7:8> EQ B H FPAM EXP £Q @ H FPRO BXP 17 1) H—2] b el £PAM ENB ML SHE H
FPAC ENB CLKS L 2] D7 1o FPAD EXTEND CLK (1> H—Y D3 ha |
a FPAD EXTEND CLK (1> H—2pg 7 C 5 1-0 FPAL FRACSS R3 W A
,4 1,02 Fpart CIn ExToR M FPec B1@ CLk3 Loy,
i FPaE FRAC 18 (1) H—E{ps Lople
, .
F FRAC 17 ¢1) H—4D6
Fee 1-084.3— FPaL FRACSS Q3 W
FPoF ExT@ 08 H—2{ D7
N 1.0~ FPaD EXP 18 (1) H
FP b 41 RS H—=08
°c ExToR o save " 1-00f.3— FPaF ExTOR RO H
09
CEXPONENT DATAR PATH)
D H
”k“&*ﬁ'm%m‘%%“ : QCCELEQQTOR( FPAM)D
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23-166F3-20 23-165F3-88 23-164F3-28 23-163F3-20@ 23-162F3-28 23-161F3-29
AL 4} 1% % g K X 8 1K %X 8 o
8 1 t E) (L
Jon PROM PROM PROM R0 BROn,
518 825181 825181 825181 825181 825181
% €8 £6 Es €5
12 17 17
MEZ_Epan CSw2 H MHZEpan €539 M 2 cpan cs31 nz 124 4
I3 13 i L n FPAN CS23 H 7 FPAN (S15 H 7R FPAN 7 H
612 FPAN CS46 H &M FPan €538 H enf2e £Pan €530 L BITH 2~ FPAN €522 H 6riS FPan CSie W ent 8- Fomn Coat b
SH‘—-— FPAQN CS4S H 5Mb——FPAN CS37 H SMi=——— FPAN [S29 H 5ﬂ-iFPQN €S2 H —‘—‘5 P e
M- FPAN CSwa 1 H FPan €536 L T epan €528 H antlt - epan 520 H e Egg " in FPon Coga 1
3nH-LFpaN €543 M InH3e Pan €535 L Il FPan CS27 H 3nH3 Fpan €S9 H »H3 FPaN CS11 W T Foan coay n
anhp— FPaN CS42 W amble Fpan €534 L 2Mf-i— FPAN C526 W anHl_Fpan CSi8 fT fean Cor 2nEL oo Coga 1
18 FPaN C541 K 18 Fpan (533 L -2 Epan 525 W MR8 FPan CSi7 H e fham Coos n e e
en2— FPan (540 H enl—+ FPaN €532 L a2 — FPan (52w H 22— FPAN CS16 H anid — FPaN CSes H @Ml — FPaN €588 H
22 22
BUS Nua B9 H—SE{g 9 22 2 22 2
BUS NUA 88 H—=1 9 BRI E 2313 233 233
BUS NUA 87 H— 7 Ll L7 17 7 3
BUS Nu& 6 H—5i6 Lo e e 2ie 6
BUS NUR @5 H—21 5 5 3
ausnne»w——;wwe 4] 3 a0R 313 a0R 513 a0R ] 3 AR 3 e
BUS MR B3 M —21 3 213 503 213 303 3 i
8US NUA B2 H—S{2 2 5i2 &le bl 2
BUS A 81 H—Zi 1 Ay 2 210 215 ]
BUS NuA 28 M —Sl @ 8 ] ; 8ie 8lg [
21 21 2o '
st 51 2196, 2 21
53 l@g H St S1 St
FPan PULLP & n—H2ie; B 5952 en 79352 en | [%252 EN oz o 2 en
L 8 S3 FPAM PULLUP A H 8 S3 FPAM PULLUP A& H 8 S3 : FPAM PULLUP B H B 153 i FPaM PULLUP B H 1S3 FPan PULLUP B M s3 °
So S ! Sa iS4 ! '8 oy 54
—j —_— | S | [ S | SE——

ACC STNC
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EXPONENT £RACTION Ram a Ram B MOD- BRANCH | MICROPOINTER
I P1:PQ CONTROL CONTROL ADDRESS | ADDRESS 1FT |SKIFT CLOCK CONTROL LITERAL
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2 —E v
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hv Sav 58v
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1t 16 o
D c3 ca3
8uF e uF B47uF
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e e f-
@_‘ [ cey Cuy
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v v
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. : S
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AYIuF LQUIF Xa
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PART NUMGER: 23-329.%5-20
DEVICE TYPE: PALISLS
SCHENMATIC SHEET #:D-CS-n8389-8-FPA&
LOCAT{ON/DESCRIPTION: €11/ EXTENDED BRANCH PAL
ASSIGNED PIN NUMBER:
tz/13.0 8= EXT7.H 152 INS.ENCI.H

PART NUMBER: 23-039J%5-2@

DEVICE TYPE: PALIGLB

SCHEMATIC SHEET #:0-CS-18389-8-FPAB
LOCATION/DESCRIPTION: E24~ BRANCH 8 PAL
ASSIGNED PIN NUMBER:

PART NUMBER: 23-831.%5-00

DEVICE TYPE: PAL1GLS

SCHEMATIC SHEET #:D-CS-N8389-8-FPAB
LOCATION/DESCRIPTION: £33/ BRANCH 1 PaL
ASSIGNED PIN NUMBER:

1A ]

e

1n8389-0-0

= 5]

18-120-¢2

8Lt

X068 35v313y .Q.

1= UBCTLY.H = INS.EN.H 152 POLY.H 1= UBCTLY.H 8= OPIS.H 152,170
2= Sl2€@.H 937EXT .BRAM.L 163 XBRANZ H 2= UBCTL3I.H = INS.EN3.H 16= ENOD.H 2= UBCTLI.H 9=/CPU.AV.L 16= F%5%5.03.H
I=-ENB.DIV.L 18= GMD 172 SI12E!.H 3= UBCTL2.H 18= GND 17= BRAN3B.H 3= UBCTL2.H 180= GND 17= EXTQQ.H
wx [NS.ENC2.H 11z [NS.ENC9.H 18= QIN.H w=z UBCTLI .H 112 INS.EN2.H 182 BRAN2E .H 4= UBCTL1 .M 11= SIGM.OUT.H 182 EXP.COUT.H
S: [NS.ENC!.H 122 XBRANI H 192 XBRANI.H = UBCTLO.H 12= LD.SEL).H 19= BRANIB.H 5= UBCTLO.H 12= BRANT.H 19= BRANG .M
6= INS.ENC@.H 135 UBCTLY. M 20= vCC 6= SIZ2E1.H 13= INS.ENG.H 28= vCC 6=/CPU.RCV.L 13= FRACS5.F3.H 2@= vCC
7= EXT.CLK.H 142 UBCTLI.H 7= S12EQ.H 142 [NS.EN!.H 7z OP2S.H 14= FRAC.COUT.H
EQUATIONS: EQUAT IONS: EQUATIONS:
IFLVEEC ) ~¥BRANI H:=/EXT CLX .H IFL ~UBCTLY . HE/UBCTL  Ha UBCTL! (HEUBCTLE . H] ‘BRAN!S .HI =UBCTL2 .HSINS ENW.H IFLUBCTLY M= UBCTL3. M1 /BRANG.H: = UBCTLE .H=/UBCTL | . HE UBCTLE . Hu/F55.03.H
+/EXT .BRAN L +UBCTLZ .Hu NS .EN3.H +/UBCTL2 . HR UBCTLY HSUBCTLD . HR/EXTQR . H
+UBCTLY .HEUBCTL 3. Hu- INS .ENCO.H +UBCTLZ .HE/INS .EN2.H +/UBCTL2 .HSUBCTL .He/UBCTLA . HE/13.L
+UBCTLY . He/UBCTL3 . H +UBCTL2 .Hu/ INS.ENT . H +UBCTL1 .HRmUBCTLR.H
+/UBCTLY HeUBCTL3.H +UBCTL2 .HE/ INS .ENQ . H +UBCTLZ .He-UBCTL@ . He/CPU.RCV.L
+7UBCTLY HUBCTLI.H +/UBCTL2 ,HB/S12E1 H +UBCTL2 HE/UBCTL1 .HEUBCTLA.H
+/UBCTL . Hu-UBCTL 3 . Ha/ INS ,ENCB.H +/UBCTL2 .HB/S]12EB.H
IFL 7UBCTLY .H] /BRANI (H:=/UBCTL2 .HR/USCTL! .HE/UBCTLS .HE/EXP .COUT .H
IF{VCC ] #XBRAN2 .H: 2 EXT .CLK .H IF[ 7UBCTLY .H/UBCTLI . He UBCTL 1 .He/UBCTLA.H] ~BRAN2D.H: =/SIZE1 .H +/UBCTLR .HR/UUBCTL ] .HEUBCTLA . HE/SIGN.OUT .H
+7EXT .BRAN.L +-UBCTL2 HeS12E@ . H +/UBCTL2 .HEUBCTL ! .Ha/CPU.AY .L
<UBCTLY .HuUBCTLY .M/ INS .ENC1 .H +UBCTL2 .Hu/UBCTL! .M LBCTLA .He FRAC .COUT .H
«sUBCTLY . HeUBCTL3 . He/512E08.H4 1FL-UBCTLY. H-/UBCTL'! HEUBCTL1T . H] /BRAN3G . H:=/UBCTLA . .HaSI2E1 . H +UBCTL2 .Hw-UBCTL! . HaUBCTLD . HE/0P1S . H
*sUBCTLY Hu/LBCTL I Hu/INS ENCE M 2sUBCTLS H= «UBCTL2 HsUBCTL! (He-UBCTLS . H= FRRCSS.FI.H
+UBCTLY .HR/UBCTLI.H ~UBCTLB.H NS EN".H +UBCTL2 .HRUBCTL I .HeUBCTLS .H®/0P2S .H
+UBCTLD.
IFTVCC ] /XBRANJI . H: =/EXT .CLK .M +UBCTLO.HEINS. ENZ H
+/EXT .BRAN.L
+UBCTLY.HaUBCTL I Has [NS.ENC2.H IFTVCC ) 7ERQD M2 =~ INS .END .H
+UBCTLY .He/UBCTLI . HEINS .ENC' .Ha~ INS .ENCI.H +/INS.ENI . H
<UBCTLY .Hu/UBCTL 3. HE/ INS . ENCY .HRINS .ENCT.H +/INS.EN2.H
+/UBCTLY HEUBCTLI He/S{2ET . H +INS.EN3.H
+/UBCTLY . HE/UBCTL I HE/ INS (ENC2 .M +INS.EN9 .H
IF{VCC) ~QIN.H:=/ENB.DIV.L IF{VCC) /POLY .Mz =[NS . EN4.H
+/13.0 +INS.EN3.H
*7INS.EN2.H
+INS.ENT . H
+INS.EN@.H
IF(VCC) ~LD.SELT M:=/S12E1 .M
+sS1280.H
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PART NUMBER: 23-832U%-00 PART NUMBER: 23-233J%-20 PART NUMBER: 23-87%.%-8@
DEVICE TYPE: PAL1ELE DEVICE TYPE: PALIGLS DEVICE TYPE: PALIGLS
SCHEMATIC SHEET #:D-CS-1M8389-2-FPAB SCHEMATIC SHEET #:D-CS-M8389-8-FPAB SCHEMATIC SHEET w:D-CS-rM8389-8-FPaL
D LOCATION-DESCRIPTION: E22/ BRANCH 2 PAL LOCATION/DESCRIPTION: E34- INSTRUCTION PAL LOCATION/DESCRIPTION: E71- HIDOEN BIT PAL
ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER:
= UBCTLY.H 8= FRAC31.H 1%5= BRANIT .H 1= UBCTL2.H = INST@.H 15= ADD.OR.SUB.H 1= BUS.DG.H 8= BUS.D7.H 15 INP . D%1 .M
2= UBCTL3.H 9= FRACIS.H 16= FE.L 2= uBCTL1.H 9= LORD .M 16= MUL.H 2= BUS.DI.H 9= SEL1.M 16= INP.D52.H
= UBCTLR2.H 19= GND 1722 PUSH.L 3= UBCTLB.H 18= GND 17= DIV.H 3= BUS.D2.H 18= GND 17= [NP.DS3.H
b= UBCTLI N 1= EXT? . H 18 NC w= [NST4.H 11= PAR.ERR.H 18= READ.H “=z BUS.D3I.H 1= SEL@.H 18 [NP.D%% .M
= UBCTLO.M 12= BRAN2) .H 19= BRANTI N 5= INSTI.M 12= ODD.PAR .H 19=/ENB.LORD .L 5= BUS.DY.H 122 INP.D48.H 19= INP.D%S.H
6= FRACSS.H 13= MAL.I1 . H 28= vCC 6= INST2.H 13= INTEGER.H 28= vCC 6= BUS.D5.H 13= [NP.D49.H 28= vCC
7= FRACYZ .M 4= F4?7 FI.H 7= INSTI.H 142 aDD.M 7z BUS.D6 .M 14z [NP.D58.H
EQUATIONS: EQUATIONS: EQUATIONS:
IFLUBCTLY .He UBCTLI . He UBCTL2 M1 ~BRANII .H: =/UBCTLY Hu/UBCTLY Ha MUt . 11 . H IF{VCC ) 7ENB.LOAD.L: =L 0AD .Hu/PAR .ERR .HR/READ .H IFLVCC) /INP. D48 M2 =, 8US .DA He/SELT . H
+/UBCTL) .HuUBCTLO . Hu/F42 F3 . H +/8US .08 .HWSELB . H
+UBCTL 1 .HR/UBCTLS .HE/FRACSS .H IFIVCC) ~DIV.H:=INST3.HRINSTQ.H
+UBCTL ! .He UBCTLA . Hu/FRACY? .H *INST2 \HMINSTY . H [FIVCC] 7INP.D%9.H:=/BUS.DI He/SELI .H
+UBCTL1 .HWUBCTLG .He/FRACY? .H +INST1 .Hu/INSTY . H +/BUS .D1 .H&SEL@ .M
+UBCTL .HSUBCTLO .He- FRACIT .H +7INST2 Hu/INST3 . H +/BUS .D@ .HESEL ! .H/SELD .M
+7INST1 .Ha/[NSTQ.H
IFTVCC ) #INP.DSB.H: =/BUS .D2 . HE,SELT .H
IFIVCC] /PUSH.L:=UBCTLY .HSUBCTL 3 . HRUBCTL2 .H TFLVCC] /MUL . H: =/ INST3.HE/INST2 . H +/8US .D2 .HeSELO . H
| +INST2 .HRINSTY.H +/BUS.DY .HESEL | .HE/SELD . H
TFIVCC] /FE.L:=UBCTLY.HRUBCTL3.Hw UBCTL2 .HRUBCTL | He-UBCTLO.H +/INSTY HSINSTI.H
+UBCTLY .HRUBCTL 3 . HRUBCTL2 .M +7INST1 HEINSTB.H IFIVCC Y /INP.DSY (H:=/BUS.DI . Hu SELT .M
+INST3 HeINSTI . H +/BUS .D3.HESELD.H
IFLUBCTLY .HE/UBCTL3 . HEUBCTL2 .HRUBCTL T M) ~BRANIT .H: =/FRACSS ,HEUBCTLO . H +/BUS .D2 .HeSEL | .Hu-SELD.H
+/FRACY? HEUBCTLA . H IFIVCC ] /ADD .0R.SUB.H: =INST4 .H
+/FRAC3! . HwUBCTLA.H «INSTI.H IFTVCC] #INP.DS2.H: =-BUS .D% M= SELT ,He SEL@.H
+/FRACIS . HEUBCTLB .M «INST2 . H®INST1 .H +7BUS .D% .HSSEL ) . HWSELA.H
+/EXT7 .HaUBCTLA.H +INST2 .HINSTO . H +7BUS.DI . HeSELT .H/SELD.H
+/UBCTLA .M
IFTIVCC) ~ADD .H: =INSTY .H IFCVCCT #INP.D53.H: =/BUS.DS .HW/SELT ,He/SELA.H
IFLUBCTLY .HE/UBCTL3.HRUBCTL2 Ha/UBCTL1 .H] /BRAN21.,H: =/UBCTL2 .Ha-FRACSS .M +INST3.H +7BUS.D% .HE/SEL 1 HESELB.H
+7UBCTLO .Hw/FRACY? .H +INSTI.H +7BUS D5 HRSEL | .HaSEL@.H
+7UBCTLA . He FRAC31 .H +INSTB.H +78US .D's .HESEL| Ha/SELB.H
+7UBCTLO . He/FRAC1IS . H
+UBCTLA.H IF{VCC] Z/INTEGER.H:=/[NST3.H IFEVCC] 7INP.DSY .H: =/BUS.D6 . HE/SEL T .He/SEL.H
+7INST4 .HR[NST2 . H +/BUS .DS . Hu/SELT . HeSELB . H
+/BUS .D6 HeSEL | ,MNSELB.H
TFIVCC] ~00D.PAR H: =UBCTL2 .He-UBCTL | .H®UBCTLA M */BUS.D5 .HESELT .Mu/SELA.H
*/UBCTL2 .HeUBCTLI . HEUBCTLY.H
+UBCTL2 .HEUBCTL | .Hu UBCTLO . H IFLVCC) #INP.D%5%.M: =-BUS.D? HeSELT HESELB.H
+-UBCTL2 . Ha UBCTL) .He UBCTLD.H +7BUS .D6 .HeSEL) .He/SELB .H
+/BUS.D6 .Hu/SEL1 .HESELB.H
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PART NUMBER: 23-83%.%-08 PART NUMGER: 23-876.5-00 PART NUMBER: 23-237.5-80
DEVICE TYPE: PALIGLA - DEVICE TYPE: PALIGLS DEVICE TYPE: PALIGLS
SCHEMATIC SHEET 8:D-CS-MB789-8-FPAE SCHEMATIC SHEET #:0-CS-MB383-8-FPAE SCHEPATIC SHEET #:D-CS-118389-8-FPAL
LOCATION/DESCRIPTION: E627 DATA SHIFT [N CONTROL PAL LOCATION/DESCRIPTION: €52/ MUL - DIV CONTROL PAL LOCATION/DESCRIPTION: E61/ INPUT ENGBLE PAL
ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER:
1=/D0UB.OIV.L 8= NC 15= 16008.H 1z ENOD N = 1608 .H ' 152 F4? . H i= MODY .H 8= DIV.H 15z 2087 .H
2= QIN.H 9= NC 16= 20RA.H = SIZE1.H 9= 3208.H 16= DIVI.I3.L 2= mODB.H 9= F55.1.H 16= LOAD.H
32 FI.SV.H 182 GND 172 0008.H = SIZEB.H 18= GND 17= EXT0000.H 3= SFI.M 18= GND 17= DOUB.DIV.L
4z INT.DIV.H 113 NC . 18z EXP.RI N 4= INTEGER.H 11= 2000.H 18= MULY.IT.H 4= SHFO.H 11= EXPE.T.H 18= DIVF.L
= NC 122 32.R.H 192 EXP.03.H = 55R3.H 12= DIV2.13.L 192 L2114 S= S1ZE1.H 12= [NT.DIV.M 19= ML KR
6 EXP.17.H 132 32.08.H 28= vCC 6= DEFALLT.H 13= FCOUT.H 2@+ vCC 6= SIZEB.H 132 DISA.L 28= vCC
2=/ENS .DIVF .L 14= 16RD. 7z 13.R . 4= HUGE .R3.H 7= INTEGER.H 19= 107 .H
H
EQUATIONS: EQUATIONS: ’ EQUATIONS:
IFLINT .DIV.H] /16RB.H: 2vCC IFL-13.H) DIV .13.L:2-55R3 Ha FCOUT Ha/ INTEGER M2 S12E1 .H IFIVECT /ML HE = MO0 M
+5%R3 HeFCOUT .Hu/ [NTEGER . HE/STZET .H +MODR . H
IFTINT.DIV.H] #16Q8.H: =F 3,5V .H +55R3_HeFCOUT .Hu~ INTEGER .Ha/S12EQ.H +/INTEGER .H
+7%55R3 He-FCOUT Hu- INTEGER ,Hu/S12E8.H +DIV.H
1FIO0UB .DIV.L 1 788R8 .H: =VvCC +MUGE .R3.HeFCOUT .HaS]12E) .HeSI2E@ . He/ INTEGER .H
o HAGE .R3 . He/FCOUT .HaS12E1 .HAS]ZE@ . Ha/ INTEGER .H IFLVCC) /DIVF .L3=M0D! .Hu-150D@ . HED1V .Hu, [NTEGER .Hu/S12E1 .Ha SIZE.H
IF[DOUB.OIV.L ] 78008 .H: 3/QIN.H +INTEGER . HE/F42 . H
IFIVCC ] ~DOUB.DIV.L:=MOD! .HE/MOD@ . HuDTY .HE, INTEGER .HESIZE | .Ha/S12EB.H
IFLEND.DIVF.L ] ~32.R8.H: 2vCC +M0D1 .HE/MODB . HAD IV Hu~ INTEGER . Hu SIZE 1 .HES [ 2E@ .H
IFL13.H] /DIV2.13.L: =HUGE .R3 . HR/FCOUT HRSIZE1 . HAS]ZEB .He~ INTEGER .H
IFCENB.DIVF.L] +32.00.H: = QIN.H */HUGE .R3 . HRFCOUT .HuS [ 2E | .HRS1ZE@ . Ha INTEGER .M IFIVCC] ~INT.DIV.H: =/M0D1 .H
+/55R73 HeFCOUT .Ha/ INTEGER .He/S12EQ . H +M0DA .4
IFL/EXP 17 M) 7EXP .RY.M: =vCC +5527 _He FCOUT _Hu/ INTEGER HR/S12E0 4 +/ INTEGER M
+ 5583 .HRFCOUT .He. INTEGER .HS12E1 .H +/DIV.H
IFL/EXP .17 .H] /EXP.Q3.H: =vCC +%5R3_Hu,FCOUT .Hu/ INTEGER .Hu/S1ZE1 .H
+INTEGER .Hu-F47 .H [FLMODT .HRHODB . Ha/LOAD .Ha /SHE 1 . HE/SHEG HED1SA.L ] ~1D@7 .H: = EXPB.T .H
IFISIZET . H]Y -1 .11 . H:=DEFAULT .Hu /1608 .Hue/ INTEGER .H IFL MOD1 .H=MCDG . He/L0AD . HESHF | HRSHF3 . HED1SA L ] 72007 .H: =-F55.Y . H

+/7 Q008 . He /EM0D . HE/DEFALR T .Ha/ INTEGER .H8/S2EB.H
+/EXTR008 .Ha ENQD .HE/ INTEGER .HR/DEFAULT .HaS12EQ . H
+/EXTOO0R . HREMOD M8/ DEFAULT .HNS 1 2EQ . H

+/ 200 .HEEMOD . Ha/DEFALLT .HB/S12EB.H

+ INTEGER .Hu- 1509 .H

IFL~SIZE1 M1 ~MUL2. 11 H: =DEFAULT . Hu/ 1608 .H
+/G12EQ,Hu,3208 . He, INTEGER .HE/ENOD .Ha/DEFAULT .H
«S{Z2E9_.HE /2000 .He/ [NTEGER .HB/EMO0 .HE/DEFAULT .H
*/ 3000 .HAEMOD . Hu DEFAULT .HaS12EB . H

*- 3208 .HREMOD .Hu/DEFAULT .He/SI2EB . H
+INTEGER .Hu/ 1608 .H
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PART NUMBER: 23-038.%-2@ PART NUMBER: 23-839J%-20 PART NUNMBER: 273-848J%5-00
OEVICE TYPE: PALIGLS DEVICE TYPE: PaL16L8 DEVICE TYPe: PaLieL®
SCHEMATIC SHEET #:D-CS-MB389-@-FPAL SCHERATIC SHEET #:D-CS-1M8389-8-FPan SCHEMATIC SHEET #:D-(5-M8389-8-FPan
LOCATION/DESCRIPTION: E6%, STORE CONTROL PAL LOCATION-DESCRIPTION: E73- EXPONENT CONTROL PaL LOCATION/DESCRIPTION: ES9- FRACTION SHIFT CONTROL PAL D
RSSIGNED PIN NUMBER: ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER:
1z MO0 .H 8= REARD.M 15= ENG.EXP.L 1= F.I%.H 8=,ENB.CLKS.L %= E.11 . H 1= SHFI.H 8= EXT.Q8.H 152 F55.03.H
2= MO0A.M 9z ERR.M 16= ENG.FY2 . L 2= F.I3.H 9= EXT.CLK.H 16= E.12.H 2= SHFB.H 9= E.RO.S5V.H 16= EB.RO.H
I= SHFI M 19 GNO 172 ENB.FI1.L 3= F.COUT.H 18= GNO 17= E.13.H 3= E.I7.H 18= GND 17= £0.08.4
4z SHFO.H 11z FORCE .H 183 ENB.F15.L 4= E.C3.H 11= NC 18= E.I%.H 4= EXT.C.H 1= F . COUT.M 18= F5%5.R3.H
Sz LORD.H 2= ALLOW.CPU.H 192 ENB.EXT.L = E.C2.H i2= E.CIN.H 19= E.I5.H 5=/ENB.C3.L 12=/MUL ,SHF .H 19= F55.R3.2.H
6= DISA.L 13= ENB.CC.L 20= vCC 6= E€.C1.H 13z F.CIN.H 28= vCC 6= F,18.H 13= EXT.R@.H 28= vCC
7= INTEGER.H 9= ENB.F5%5.L 7z £.CO.H 4= E.1B.H 7z F.17.H 14= E.I18.H
EQUATIONS: EQUATIONS: EQUATIONS:
IFIVCC ] /ENB.EXP.L:=M0D1 MHeMOD@ . He /L OAD .He /SHF | .HR/SHFQ .HE /RERD .H IFIVCC) /E.18.H:=E .C3.He/E.C2.H IFCF.18.HR/F 17 .H) /F55.03.H: = EQ.00.Ha SHF | -He/SHFQ Hu ENB.CI.L
W/ERR MuDISA.L = FORCE .H +E.CI.Ha/E.CO.H *ENB.C3.LR/EXT.C.HE/SHF | Hu/ SHFQ H/EXT .RQ.H
+E.C2.HeE .CY .Hu E .CB.H +/ENG.C3.LuSHFO . Hu/EXT .RB.H
IFLVCC) ~ENB.FSS5.L:=N0D! .HeMODA . Hu - 0AD . HESHF | HRSHF@  Ha~ INTEGER .H +EXT .C . HaSHF@ . Hu/EXT .R8 .M
»/READ .Hu ERR .HBD]SA . Lu-FORCE .H IFIVCC) 7E.11 Hi=/E .C3.HeE .C2.M +SHF | Hu/SHFQ M
+F00D 1 HeNO0R .HE /L 0AD . Ha - SHF | -HE/SHF@ M8/ READ .He ERR .HED15A . L = /FORCE .H +sE.C3.HeE .CO.H +7E0 .00 .He/SHF | . HE/SHFA .H=EXT .C . H
+E.C2.Hu/E.CY . Hu/E . CO.H
[FIVCC ) 7ENB.F42.L:=2M001 . HEMOD . HR /L OAD . HESHF | WHESHFQ . Ha/ INTEGER .M +E.Cl . .He/E CO.H IF(F.I8.Hu/F 17 HaSHF 1 .H] /F55.R3.H:=/E RB.SV . He/SHFB . HEEXT .C.H
u/READ .Hu-ERR .HEDSA L u-FORCE .H +7E .RO.SV HE/SHFQ . Ha ENB.C3.L C
+M00T .HENODA . He /L 0AD .HE/SHF | ,HE-SHF@ . HE/READ .Ha ERR ,HED[SA .| w/FORCE .H IF{VCC]) /E.12.H:=/E.C3.HIE .C2.H +SHFO . HE/ENB.C3.L

+N0D1 .HWMODA . He /L 0AD .HISHE | .HB/SHF @ .M INTEGER .He /READ . HE/ERR . H
*DISA.L=/FORCE .M

IFEVCC ) /ENB.F31.L:2/FORCE .HRMOD 1 .HENOD@ . Mu /L 0RD . HESHE | . Hw/SHE@ .M
#/READ .Hu ERR .HuDISA.L

IF{VCC) ~ENB.F15.L:=/FORCE .HEMOD 1 ,HEMOD@ .Hu - L ORD . HASHF | JHE/SHFDRLH
=/ [NTEGER .H= READ .HR/ERR .HaD[SA.L

[FUVCC) /ENB.EXT.L:2/FORCE .HaMOD) .HEMOD@ .M -L0RD .HESHF | .HESHE B .M
8/ INTEGER .Ha/REQD .Hu/ERR . HBD[SA L

IFTVCC ] ~ENB.CC.L:=/FORCE .HeMOD ! .HEMOD@ . Hu /L DAD . HE/SHF |  HRSHED .H
e/READ ME/ERR .HaDSA . L

IF{VCC ) /ALLOH.CPY.M:=/M0D1 . He/READ . He ERR . Hu FORCE .H
*2P00@ .He /READ .Hu/ERR .Ha FORCE .H

+7€.C1 . HeE ,CB.H
+/E.CI.HEE .Y . H
+E.C3.Ha E .C2.Hw/E Ct .H
+E.C2.HuE .C] . Ha/E.CO.H
+7€.C2 . HRE .CB.H

IFIVEC] 7E.13.H:=/E.CI.HBE.CI . H
+7E.C3.HeE .CB.HeE ,C2 .M
*€.CI.HRE .C2.HuE .Ct M/ E .CB.H
+sE.C2.Hu/E .C1 .HmE .CO.HWE .CI.H

IFIVCC) 7E.1%.H:=/E .CI.HeE .C1 .MuE .CB.H
+E.C3.Hu/E C2.HmE.Ct.H

*E.CI.He E.CI.HuE.COH

+7E.C3.Hu/E .C1 .HeE .CO.H

+E.C2.HRE .C1 . Hu/E.CO.HE .CI M

IFIVCCT 7E.15.H:=/E .C2.H
+7E.C3.HE . C) .M
+€.CI.Hw E.CI .HeE .CO.H
*E.C!.He/E.CO.H
*/E.C3.Hu/€ ,C1 . Hu/E .CB.H

IF(VCC) “E.CIN.H:=/E.Ct . Hu/E .CB.H
*/E.C2.HeE .C1 HEE (B.H
+/E.CI.HeE . C2.HEE .C!t HEE .CO.Ha F .COUT.H

IFULVCC] /F.CIN.H:=/F . 13 . Hu F 19 . HE/ENB.CLKS.L
*/F 13 . HusF 14 He EXT .CLK.H

*/F . 13 . He/F 1% He/F COUT .M

*+ENB.CLKS .LBEXT .CLK .He“F .COUT . H

+SHFQ HREXT .C . H
+7SHF@.He/EXT .C.HRENB.CI.L

IFIF.18.HE/F .17 HE/SHF | \He/SHF@.H] /F55.R7.2.H:=/EQ.RB.H

IF(E.1B.HEE.[7.H) /£0.00.H:=/F'¥5.Q3.Hu/SHF | HE SHFA.H
+/SHF | HESHFQ .M
*SHF | \HESHF@.He/F5%,03.H

IFLE.IB.HRE. 17 .H] /EQ.RO.H:=/F5% . RI HE SHE | ,HE/SHFR . H
+/SHF 1 HeSHFB . H
+SHF | \HESHFQ  HE/F55 R34

IFLVCC) /MU .SHF H:=/F  18.H4
+F .17 .M .
+SHF 1 . H

+/SHFO . H

+ENB.CI.Lu/EXT.C.H
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PART NUMBER: 23-327%3-2@

DEVICE TYPE: PALI6RY

SCHEMATIC SHEET #:D-CS-118389-0-FPAB
LOCATION/DESCRIPTION: E23- BRANCH 3 PAL

PRRT NUIMBER: 23-026K3-00
DEVICE TYPE: PRLIGRY
SCHEMATIC SHEET #:D-CS-M8389-8-FPAC

PART NUMBER: 23-829K3-0@
ODEVICE TYPE: PALIERY
SCHEMATIC SHEET #:D-CS-rg38%-3-FPRD

LOCAT ION/DESCRIPTION: E4?- SIGN PAL LOCARTION/DESCRIPTION: E4os PaRITY PAL D
ASSIGNED PIN NUFMBER: ASSIGNED PIN NUMBER: ASSIGNED PIN NUMBER:
1= CLK.L 8= EXPFI.N 152 EXP.EQ.Q.H 1= CLK.L 8= ADD.H 15= OP2S.H 13 CLK.L 8= PaR2.CX.H 15= D@!.H
2= UBCTL'.H 9= SUM.H 16= OP20.H =sENE.LS.L 9=,ENB.CLK?7 .L 16= OP1S.H 2= PAR1.CK.H 3= PaR1.H 16= D82.H
3= UBCTL3.H 18= GND 17= OP1@.H 3=<EMB.Ce.L 18= GND 17= SUNM.H 3= UPF.CK.H 18= GO 17= D@3.H
s UBCTL2 .M 11z GND 183 BRANI.H G2 ENG.EXP L 11= GND 18z ADDR2.H 4= RON.CK.H 11= ENB.L 18= PAR.ERR.H
Sz UBCTLY.H 12=/ENB.CLK.L 19= BRANG .M 5= SOODRT.H 12= EXT.CLK.H 19= POLY.H 5= READ.H 12=-P.0K2.L 19=/FORCE .LOM.L
b* UBCTLO.M 13 NC 28= vCC o= ADORS.H 13= DI15.H 28= VCC 6= BCTL.CX.H 13= PRRG.H 28= vCC
73 EXPR.H 14= EXPF3.SV.H 7= a.0R.S.H 14= SIGN.OUT.H 7= FORCE.H Te= DO@.H
EQUATIONS: EGUATIONS: EQUATIONS:
IFIUBCTLI .M ~BRANG .H1=/UBCTLE Mo UBCTL! .HE-UBCTLE . HE EXPF3.SV.H ATV HE =/, 0R.S.H 088 . H: =-D31 . H=-082 .1
+UBCTL2 .Mu/UBCTL! . HuOP18 H + 700D HE/OP1S  HE/0P2S .H +FORCE M
+UBCTLZ .M UBCTL! HEOP29 H +<RDD .Ha0P 15 . HEOP2S . H
+/UBCTL2 .HAUBCTLY .H «QDD HEOP2S .He/0P1S .HE/POLY .H /D@1 .H: =UPF .CK .HEROM .CX . M -PORE . Hu /081 .H
+UBCTL2 .HWUBCTLY ,HW/EXPF .SV .HEUBCTLO .H +QOD _HE/0P2S .HEOP 1S .HR/POLY .H +UPF ,CK . Hu/ROM ,CK  HaPaR@ v, DB1 .H
+/UBCTL2 .Hu/UBCTLY .HeUBCTLS .He/0P28 .M «POLY . HESIGN.OUT .HE/0P2S .H +/UPF ,CK .\ HERON . CK .HePARS /D31 . H
+UBCTL2.HaUBCTL ! . He/UBCTLO.H <POLY .HE/SIGN.QUT .HEOP2S . H +/UPF .CX HE/ROM ,CK ,HE/PrB .43 -D81 . H
+ENS.CH.LWENB.CLKZ.L +FORCE .H
1FLUBCTLY .HEUBCTL3.H) /BRANT .H: = UBCTL2 . HR-UBCTLI .Hw/UBCTLO .He EXP .EQ.8.H c
+sUBCTL2 .HE/UBCTL ! .HeUBCTLA .He-0P10.H sOP1S H:=/0P1S .HE/ENB.CLK7 .L /D82 (H: =PART .CK . HEBCTL .IX .Hu P (K2 ,L8/D82 . H
*/UBCTL2 HEUBCTL! (HE/UBCTLR.H «,QP1S Hu/DIS H +PAR1 .CK . HE/BCTL .CK . HEP X2 .L2-082.H
+/sUBCTL2 .HUBCTL ! HRUBCTL .He/SUM H +-D15 _HEENS .CLX? .Le/EXT .CLK . H +/PAR1 .CX ,HaBCTL .CK .HeP . IX2 . =/DB2 . H
+UBCTLE .H=/UBCTLI K SERT.CLK . H=-0PIS.H e rPARY OX H=/BCTL OX thmrP ON2 L =/D@2 M
+UBCTL2 . HEUBCTL1 .HuUBCTLO . Hu/EXPF3 .SV . H +ENB .CH.LREND.CLK?.L +FORCE .H
+UBCTLZ .HRUBCTL1 .Ha/UBCTLO.H
2QP2S .H: =/0P2S . HE-ENB.C5.L IFIVCC] /PAR .ERR.H: =-D@1 1= 082 .H
s0P18 . M:=ENB .CLK.Lu-0P23.H +<OP2S HR/D15 . H +FORCE .H
+7ENB . CLX.L8/0P1B.H «~D1%5.HRENB .C5.La/EXT .CLK . H +READ .H
+EXPF 3 .HAEXPB . H +EXT .CLK .HE/OP2S .H
<EMB.CY.LRENS.CLK? .L IF{VCC 1 /FORCE.LOW.L:=CA1 .Hu/D80 . H
-0P2@ .H: =ENB .CLK .LB/EXP@ . H +D82 .Hu/DBd .H
+7ENB.CLK.L8/0P28 .M +SEIBN.OUT (H:=/ENB.CY.LE/SIGN.OUT.H —
+EXPE 3 HaEXPR M ~ENB.CY .LE/ADDR2 . HE/ADDR 1 (Ha/ADORA . Ha 0P 1S \HE/ENB .CLKZ L IF{VCC? /P .CX2.1L: =PART e PAR2 LK. H
+EMB.CY.L=/R0DR2 .HE/ADDR 1 .H=ADDRA . HM/ENB .CLK? .L +/PAR1T . HRPAR2 .CK .H
SEXP .EQ.0.H: = EXPB.H +ENB.C'.L8/ADDR2 .HRADOR 1 .HE/ADDRA .HE/OP2S .Hu 0P 1S . MR/ENB .CLK7 .L '<
+EXPF ] HEEXP . H +ENB .CY.Ln ADDR2 .HRADDR ! .HE/ADDRA . HEOP2S .HE0P 1S . Hr/ENB.CLK? .L
<ExMB.CY.Ln 2D0R2 . HEADDR | .HEADDRB .HR 0P 1S . HR/SIGN.OUT .Hu/ENB .CLK? .L ]
/EXPF3 .SV . Hi=/EXPF3.H +ENB.CY.L%/ADDOR2 .HWADDR | .HEQDDRB .HEOP 1S .HESIGN.OUT .He/EN8 .CLK? .L 2a
<EXPF 3 HEEXPE . H +EWB.Cl.LSADDR2 .Hu/ADDRG . Hu - OP2S . HE/ENB .CLK? .L L
IFCENB.EXP.L] /DIS.HI=/SIGN.OUT .H
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PART NUMBER: 273-830K3-08 PART MUMBER: 23-831K3-0@

DEVICE TYPE: PALIGRY

PART NUMBER: 23-809%4-0@
DEVICE TYPE: PALIGRE
SCHEMATIC SHEET #:D-CS-N838%-8-FPAC

DEVICE TYPE: PALIGRY

SCHEMATIC SHEET #:D-CS-M8389-8-FPaH

] LOCATION/DESCRIPTION: E4, CONDITION COOE PAL
ASSIGNED PIN NUMBER:

SCHEMATIC SHEET #:D-CS5-NB389-8-FPAE
LOCATION/DESCRIPTION: E%3- EXTENDED FUNCTION PAL
ASSIGNED PIN NUMBER:

= CLX.L B8=/ENB.CLKG.L 152 D@1 .H 1= REG.CLK.L 8= SI1ZE@.H

LOCATION/DESCRIPTION: E3%, CLOCK CONTROL PAL
ASSIGNED PIN NUMBER:
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#D@3.H: =/ENB.CLKG .Lw/DBT.H
+EXT CLK . Hu/DR3 M
*INTEGER .HE/F42 F3 . HRENB .CLK6 L EXT .CLK .M

+#INTEGER .H®-SIGN .OUT .HRENB .CLK6 L8 EXT .CLK . H

+ENB.CLKG .LaCLK2.L

D02 .H: = ENB.CLXG .Lw/DO2 .H

<EXT .CLK .Ha-DR2 . H

*INTEGER .H® /F47 .9 . HRENS .CLK6 LB EXT .CLK N
*INTEGER .He/F 31 .9 . HNEND ,CLKG Lu/EXT .CLK . H
+/INTEGER .Hu/EXP @ . HRENB .CLK6 . Lu/EXT . CLK.H
+ENB .CLKG .LwCLK2.L

~D@t .H:z/ENB.CLKGE .Lu D1 .M
*EXT .CLK ,He/DQ) .H

*END.CLKG .Lu EXT.CLK.HR/SHF | |H
*ENB .CLKG . LaCLK2. L

D08 .H: =/ENB.CLX6 .Lu/D8@ .M
+EXT .CLK . H*-DOR . H

*ENB.CLKE .Lm/EXT .CLK .Hu/SHFB . H
+ENB .CLKE .LaCLK2.L

IFCVCC] 7ENB.LIT.L:=CLK2.LwEXT .CLK.H

SHUGE .R3.SV H:=/CLKB . HE/HUGE .R3.5V . H

+CLKT HE/HUGE .RJ.SV . H

+QL K2 .He/HUGE .R3.5V.H

<EXT .CLK . HE/HUGE .R3.SV.H

+-55.R3 . MeCLKO Hu/CLK1 .HR/CLK2 HR/EXT .CLK . H
<CLR.ST.L

#L0AD .H: =/CLKD . He L ORD .H

+~CLK1 ,Hu/LCRD . H

+CLK2 . Hu/LOAD .H

*~EXT CLX . Hu/L0RD .H

*L OAD .HECLXB HECLK! He/CLK2 . HEEXT .CLK . H
<CLR.ST.L

@16 .DEF .H: =CLKD .Hu/Q16 . DEF .H

«rCLK) MU Q16 . DEF .H

*sCLK2 .Hu Q6 . DEF .H

+-EXT .CLK.He Q16 ,DEF . H

*Q156.0EF .HW/CLKQ . HUCLK2 . HECLK1 HSEXT .CLK .H
*CLR.ST.L

s TER,ST H: =CLK® . Hu QL TER.ST .H
LK HE/ALTER.ST M

+CLK2 Hu/ R TER,ST . H

+7EXT .CLX .Hm/ALTER.ST . H

+QLTER.ST HR/CLK . HR/CLK] . He/CLK2 HSEXT .CLK.H

~CLR.ST.L

IFUVCC] ~ENB.OP.Q.CLK.L:=/CLKD .M /CLK] . HB/CLK2 .HE/EXT .CLK H

+CLKB . Hu/CLKI . HECLK2 .H#-EXT ,CLK .HuDATA AV .L
+CLK@ HeCLK) . HaCLK2 . He/EXT ,CLK . HEDATR AV .L

IFIVCC] /LD.SELB.H:=/S[ZEI . H
*~SHF | HES[ZEQ.H

15z LORD.H f= B.CLK.M 8=,CPU.RCV.L 15z FP.PHI M
2= INTEGER.M 92 EXT.CLK.H 162 DA2.H = CLK2.H 9= SHFI . H 16= HUGE .R3.SV.H 2= PAR.ERR.H 9= FaST.DISA.L 16=/CLK.OFF .L
I= Fu2.8.H 18 GND 172= D@3.H 3= CLK1.H 18= GNO 17= ALTER.ST.H 3= EXT.C.H 18= GND 17=/FP PHE L
4= F31.0.H 11= ENB.CC.L 182 SHFB.H 4z CLK@.H 11z GND 182/CLR.ST.L “=,ENB.CI1 .L 11= GND 182/FAST .L
5= EXP.@.M 12=s0LK2.L 19= ENB.LIT.L = EXT.CLK.H 122 LD.SEL@.H 19= ENB.OP.B.CLK.L 5=/TRAP .L 12= FaST .ENB.H 192 SLOW.ENB .M
6x F4Z .F3 .M 3= SHFI M 20 VvCC 6= 5%5.R3.H 13=/DATR.AV.L 20= vCC 6=/READ .L 13= CLR.L 28= vCC
7= SIGN.OUT.H 4= DBA.H 72 SIZEV .M t4= Q16.DEF .H 7= CP.PH2.H T4z CP_PHE.H
EQUATIONS: EQURTIONS: EQUATIONS:

/FRST L:x/FAST . LRENB .C1 .L#EXT .C . Hu READ L/ TRAP .L=CP .PH2 .H

u/PAR ERR .HRFAST .DISA.L

+FAST LB ENB.CI.L8/READ.LE/TRAP .Lu PAR .ERR .HWFAST .DISA.L

+FAST .Lu/EXT.C .HE/READ .L =/ TRAP .Lu/PaR .ERR .HFAST .DISA.L
+FAST.LEENB.C1 .LREXT .C.HuFP .PHO .L¥CP  PH2 . Hu-PAR .ERR .HFAST .D1%A.L
+FAST L8/ CP.PH2 . H

+RERD.LETRAP.L

7CP .PHR . H: 2/CP .PH2 . H
+CLK .OFF .Lu/CPU.RCV.L
+READ L CPU.RCV.L
+-sCLK .OFF .L=REQAD.L
+READ .LWTRAP

/FP.PHB.L:=FAST .LaTRAP LBCP .PH2 .HE-FP .PHA .LE/CLK ,OFF .L

+/FP PHO LaFAST .LuFP .PHI HE/READ .Lu/TRAP .Le/ENE.CI Lo CLK .OFF L

+/FP PHO LaFAST .LeFP .PHM1 .Mu/RERD LB~ TRAP e EXT .C .He/CLK .OFF .

+/FP .PHO.LEFAST .L#EMB.C! .L=EXT .C . HW-READ L8/ TRAP .LuCP .PH2 .HN CLK .OFF ,L
+/FP PHA.LB/FAST .LeCLK .OFF ._#CPU.RCY .L5CP .PM2 .M

+/FP . PHA.La/FAST.LECLK .OFF .LaTRAP L BCP .PH2 .H

+/FP .PHO.LE/FAST .L®/CLK .OFF .LECP .PH2 .M

+RERD .LWTRAP L

#CLK ,OFF .L:=RERAD .LuCP .PM2 .M
+CLK ,OFF .Lu/CPU.RCV.LE-TRAP L
+CLK .OFF .LRTRAP .Lu/CP .P\2 . H
+CLK .OFF .LeCPU.RCV .La CP.PH2.H
+READ .LuTRAP .L

/FP ,PHY M2 =/FP ,PHB.L
+RERD .LNTRAP L

#CLR.L:=TRAP L 8/CP PHO .M /CP . PH2 .H
+RERD .LEBTRAP .L

IFCVCC) /FAST .ENB.H: = FaST.L
+CLK.OFF .L

+TRAP .Lu/CP.PHB.H

*RERD .Lu/CP.PHE .M
*EXT.C.HwENG.CI.L

IFIVCC) ~SLOM.ENB.H: =FRST .Lu/TRAP .Lu READ.Lu/EXT .C.H
+CLK.OFF .L

+FAST L/ TRAP .Le/READ .Le/ENB.CY .L

+FAST .ENB.H

+FP .PHO.LECP PH2 (H
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HEX  HEX  BIN HEX  HEX  BIN HEX  HEX  BIN HEX HEX  BIN HEX  HEX  RIN HEX HEX BIN HEX HEX BIN HEX HEX BIN
LOC DAT  DAT LOC OAT  DAT LOC DAT  DAT LOC  DAT  DAT LOC DAT  DAT LOC DAT  DAT LOC DAT  DAT LOC  DAT  DAT
@@ 1C 2eelllee e4@ 0@ peeeneaed @8@  1C 90al11e8 2Ce 1C 20011129 19@ 1C 20011100 143 49 21000000 188 1C 2eeii11ed 18 1C 22811190
=C] 1C 2aa1118@ 841 39 POAVBVBd 281 iC 66311188 @Ci 1 20@i111028 1@1  1C 908811128 i%1 4@ 312006888 181 i 68311188 1C1 1C 28811188
202 1C 200811120 242 03 e000eea!! @82 iC @ealiiee ace 1C @e911108 192 1C ©e81i198 142 43 21202011 182 1C ©00111908 1C2  1C 28211198
283 IC ooe111e8 243 93 eeeeeal 283 1C @@a11198 ac3 1C ee@as1119@ 183 1C 20811128 143 43 @1@89a11 183 1C 20011120 1C3  1C 200111900
@e+ 1C oeei1iee Q4+ 06 000ea! 18 @84 1C 00211100 oC+ 18 00011008 184 IC @eall19e 144 46 31200118 ig+ 1C 20811108 iCt 1C 22e111ed
205 1C 00811100 845 06 20000119 @85 1C 20011108 9CS 18 00011000 195 1C 90e1119@ 45 46 21008119 185 1C 20811128 1C5 1C 22011109 D
206 1C Q0911108 846 05 0eeeeia! @86 1C @eaiiies 2C6 1A 20811019 186 1C 20011120 146 45 81828101 186 IC @ea111e9 1C6 1C 28e11100
297 1C 2811100 @47 05 00099101 287 1C 20011100 8C? 1A Q00811010 187 1C 2eell108 147 45 31082101 187 1C 2ea1i1198 1C7  1C 202111898
208 1C 20011100 g48 08 20081000 @88 1C 20811180 eC8 1C 00811109 188 1C 20@1119@ 148 48 010081208 188 1C 20011108 18 1€ ees111e0@
209 1C 20811100 @49 09 29081001 @83 1C 22011180 8C9 1C geetiiea 189 1C 20011100 149 43 81881891 189 1C @22a11198 1C3 1C 90811100
90  1C 90@0911100 @4A 0OA 9021018 28a 1C 90011100 8CA 1C 20011100 184 1C 2ee11108 144 4A 21221210 188 1C 920111980 1ICA  1C 20011100
ge8 1C 20011190 @48 28 90001011 288 1C 90011100 2CB 1€ 20811100 188 1C 2e811199 148 48 21001911 188 1C 00@11180 1CB IC 208111008
20C !C 22911100 24C 1@ 929010908 @8C 1C Qeeliiee 9CC  1C 20211109 19C  1C 20011100 14C 5@ 21910008 18C  1C 09011190 1CC 1C eeai1180
200 1C 00811100 a4D 11 20012001 @8d 1C @ee111e8 @cO IC e@e11108 180 1C eeaiiliee 140 51 210919801 180 1C 20011108 1CDO  1C 29811180
Q0E 1C 20011102 B4E 12 00010010 @8E  1C Q0@11198 @CE 1C oe@e1110@ 18E 1C 20811100 14 52 91912019 18E 1C ©2211108 1CE 1C 2e@11100
@0F 1C 90011100 94F 90 20000009 88F 1C 20011100 @CF  1C 00011120 18F  1C 20811100 14F 48 91000008 18F  1C 22011128 ICF 1C 98211100 ]
210 1C 00011100 85@ 1C 20811199 @38 1C 2ea111@0 208  1C 20811100 118 1C 20811100 158 1C @es11188 1S@ 1C 22011190 108 1C 20811100
1N 1C 2e9111e9 951 82 ee0pee1e 231 1C 90311100 ap1  1C 20011100 111 1C 20011198 151 42 21200819 191 1C 90911100 1IDI 1C 20011108
@12 1C 20011100 852 1C 20011108 892 1C 9cai110@ ap2 1C 00811108 112 1C eeatliee 152 1C 2ea1itea i92 iC 20011138 iD2 iC 20611100
@13  1C 20811100 853 1C 00011100 293 1C 09011190 @3 1C 08911108 113 iC 20011100 153 1C @ee1iiee 193 1C 20811108 103 1C @ea1112a
1%  1C 90011108 254 97 20008111 234 1C eea11190 @04 1C 00011100 114 1C 20011100 154 47 21008111 194 1C 20011108 1D4  1C 22011100
215 1C 00811100 255 @4 20008100 835 1C g@@t11@8 205  1C ees11108 115  1C 20011100 155 44 21020128 195 1C 22011100 105 1C 22011108
@16 1C 00211100 256 ©D 20091101 296 1C 90011100 9D6 1C 00811108 116 1C 90811100 156  4F 21081111 196 1C 22@11128 106 1C 22011100
@17 1C 20011100 857 1C 00011100 837 1C o@8itiee 207 1C 20211100 1172 1C eeaitiee 157 1C @es1110@ 197 1C 20211108 107 1C 20211108
218 1C 20011108 258 1C 90011198 @38 1C @ealtiee @08 1C 00811100 118 1C eea11108 158 1C gee1118e 198  @F 2eea1111 108 1C 90811198
219 IC 900811100 259 1C 20011100 899 1C 20011100 803 1C ©9811180 119 1C 2eel1108 159  1C @es11188 199 Q€ 29001118 109 1C eed1110@ c
21A 1C 20011189 254 1C 290011108 33a 1C 20011100 @ba  1C 920011100 114 1C 20811100 154 1C 80011180 194 1C 20011100 DA 1C 20811108
@18 1C gear112@ @58 1C 22e1110@ @38 1C P@91110@ @DB  1C 920211108 118 1C 20@11120 158  1C 22@11188 198 1C @eall12e 108 1C 20811120
@1C 1C 20211100 25C 1C 20211100 83C 1C Qea11180 @oC  1C 20811100 11C  1C 20011108 15C  1C 29811128 19C  1C @ee11198 IDC 1C eeat1109
210 1C 2e911100 @250 1C @oai11ee @D I1C 20211100 @00  1C 20811100 11D 1C 20011190 15D 1C @eestiige 130 1C 2ee111e9 IDD  1C 2eel11ee
Q1E 1C 90011100 @5E 1C 22011100 @3E 1C 00811190 @DE  1C 0981!100 11E 1C 90811190 15 1C 20811100 19€  1C 20011108 IDE  1C 90011100
@1F  1C 20011108 95F 1C 20811100 @%F  1C 02a11190 @0F  1C 02911100 11F  1C 20011100 1SF  1C 20811189 19F  1C 20811128 IDF  1C 20011108
920 1C 20011100 260 20 ©0100000 8A@ 1C 00011100 @E@ 1C 228011100 128 1C 20811108 168 63 211200088 1A@  1C 20011100 1E@ 1C 29211100
@21 1C 20011198 261 20 00100000 2al 1C Q0811108 @Et  1C 20011100 121 1C 20011120 161 6@ 21100008 181 1C 20011109 1E1  1C 29811100
@22 1C 20011100 262 23 @@1egedl! en2  1C @eeltee QE2 1C 920011100 122 1C 20011100 162 63 @1l@ea!! 1A2 1C 22811109 1E2  1C g@81118@
223 iC 2ea1119a 263 23 20100911 @33  1C @ealiied @E3  1C 20011108 123 1C 20911100 163 63 21188011 1A3  1C 28011108 1E3 1C 209111088 ——
22+ 1C 0202811100 264 26 20100!10 2a4  1C 09211100 QE4  1C 000811100 12+ 1C 90011100 164 66 211208118 1A% 1C 20011108 1E4 1C 20011100
@25 1C 90811108 265 26 091022119 2”5 1C 000111008 @E5 1C 20211100 125 1C eee11108 165 66 91100118 15  1C 90811100 1ES  1C 22811100 <]
226 1C 00011100 266 25 20108101 2a6  1C Q0011108 QE6  1C 00011109 126 1C 20011128 166 65 @1188191 1A6  1C 20811108 1E6 1C 20811100
927 1C 90011120 867 25 992102101 @R7 1C 00@11100 @E7 1C 00011100 127 1C 00011100 167 65 81128191 17 1C 00911108 1E7 1C 20011100 '
@28 1C 009111900 268 28 20101000 2A8  1C @@8!11238 @E8 1C 20011100 128 1C 20811100 168 68 21181208 1A8 1C 20011108 1E8 1C 200811108 L
@29 1C 28111080 @63 29 eeigiea! 2AS  1C 00211109 @ES I1C Qeai11ee 129 1C 22211100 169 69 21101901 1A3  1C 90011108 1E9 1C 20011198 —
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@2C 1C 20011109 26C 3@ 90110000 @aC  1C gele11iee 9EC  1C 20011100 12C  1C ee@1i12e 16C 7@ 8111023@8 1aC 1C 28011120 1EC  1C 202111989 o
220 1C 90011188 @b 31 9911008! 2aD  1C Q20011120 Q€D 1C 29011100 12D 1C 20011100 16D 71 311188t 1aD  1C 29811100 1ED  1C 20811100 3
82E 1C 20011100 @6E 32 22110810 @AE  1C 28011100 9EE  1C Qeet!108 126 1C 20011108 16E 72 911102018 1AE  1C @eelli0e 1EE  1C 29811189 :
@2F 1C 2ee1110e @6F 20 00120000 @AF  1C Q@etiiee QEF  1C @9211100 12F  1C @eal11ee 16F 6@ 911020080 1AF  1C 22811100 1EF  1C 20011188 2
238 1C 20a81112Q 978 1C 20211129 288 1C 0@@11198 8F@  1C 20011100 138 1C 90211100 178 1C @es11189 18@ 1C 22011198 IF@ 1C 20011100 | 2
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