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+5 vee Capacitor and resistor values chosen based on
C527 c58 c67 C Cc74 C66 Cc42 Cc57 C59 C65 C40 ro l-iff frequency at tenth harmonic from the
10uF 1.0uF 0.1uF 0.1uF 0.l1uF 0.0luF 0.0luF 0.0luF 1000pF 1000pF 1000pF equation: f=1/(10*2*pl*R*C)
1 208 1 20% 1 20% 12 1 20% 1 10% 1 10% 110% 110% 1 10% 1 10%
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silicon Graphics
¢ * Computer Systems CBl ASIC
oceemcenmmcion
ENGINEER REV]
Dale Ah Tye
GR4 032-8234-002 D ] 6 OF 21

_—
~

: | : I

2 |

3



4
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9C8<10C8< 11C8< D
22 ?c
5% 0603 1/16W
28 [ DRAM.AD. 00 GE7.STALL |37 SEISIBLT. .02 . -~ 10C8< 11C8<
29 | DRAM.AD.01 swap | 102
30 | DRAM.AD.02 BQ.DMADLY < HOMIC D<23..0> _ . sDs<>
DRAM.AD.03 GETR/W )
DRAM.AD.04 RAS [ eSO S L0 02 .~ 10D8< HQMIC PC<IZ..02. (~ sce<
DRAM.AD.0S CAS 11Ds<
DRAM.AD.06 casIN SURAM FAST<1S,.0> . 9BS<> 10A8<> 11A8<>
DRAM.AD.07 GWE 1 u3s
o8 o 761800 T TN ] RISR D<Tou0> o 8D1<>13B2<> 21C7<> ==
3; GETMASK. 01 GE7STB 01 Q2 5_" gggcgz smug:gx DISP A< 13C4<
3 GETMASK. 02 GE7STB.02 C BQMIC.02
\ﬁ GETMASK.03 GESTB.03 D_G_Elﬂ_gz GETCLK2 GND: _ HQMIC.03 69 [T DISP/VID.00  DISPADR.00 .16
X 97 | GETMASK.04 GE7STB.04 o>—CASCIK 105 ] cascix 42 BoMIC.04 | 219 ¢ 10 | pIsp/vID.0o1  DISPADR.O1 | 16
(o 38 | GETMASK.OS GE7STB. 05 64 HOMIC.05 | 220 5 72 | DISP/VID.02  DISPADR.02 | 163
N6 99 | GETMASK.06 GE7STB.06 17 | Gc10.00 67 BoMic.os | 221 € A 1 DISP/VID.03  DISPADR.03 65
N 100 |} GEYMASK.07 GE7STB.07 32 | G10.01 71 BoMIC.07 [ 222 78 | DISP/VID.04 DISP.CS |166 DISP CS N 13B6<
3 610.02 BOMIC.08 [ 223 > 179 1 DISP/VID.05 DISP.R/W 2168 ISP $B5< 13B8<
10D5> 7_DMADL: 303 | GE.DMADLY RAMO.AD.00 2 GI0.03 BOMIC.09 [ 224 3 4 80 | DISP/VID.06  DISPCMD.00 58 ISP 8B5< 13B4<
10D5> 7 PEN 1 GEPE RAMO.AD.01 242 | Gro.04 BomIc.10 [ 225 10 4 81 | DISP/VID.07  DISPCMD,O1 DISP_CMD o> 13B4< C
14A2> GETE] 10 GEFIF RAMO.AD. 02 23 610.05 BOMIC.11 | 253 114 DISPCMD.02 [ 160 DISP_CMD2 o 13B4<
RAMO.AD. 03 36 1 G10.06 BOMIC.12 [ 254 12 4 1381> HO2VBLANK N_202 ~ VERTINT
e} GE7BR. 00 RAMO.AD.04 | 150 4 6I0.07 HOMIC.13 | 235 134 1383> ACK
1105<> 1005¢> 81 GE7BR.01 RAMO.AD. 05 g: [ :;I GI0.08 HOMIC.14 _ZLSZ?_..%/ 14D7> VID_SYNC
GE7BR.02 RAMO.AD.06 [ 1 GI0.09 HOMIC.15 15 1
83 GE7BR.03 RAMO.AD.07 _&L_j o’ 240 | 610.10 114 a%c.u 258 3¢ SHRAM A<14..0> __ - 9AS<
14D6> 4 8 GETBR.04 # 237 | 610.11 5 HOMIC.17 [ 259 17
14C6> GE7BRS. 8 GETBR.0S BQBUS.00 s 226 | G10.12 138 290 BomIC.1s [ 260
14C6> GE7BR 86 | GETBR.06 HQBUS .01 243 | G10.13 135 294 moMIC.19 @t SHDATA.00 MEMPTR.00 |34 2
14C6> > __GETBRT 87| GE7BR.07 HQBUS .02 245 | 610.14 BOMIC.20 [ 280 20 A SHDATA.01 MEwPTR 01 [ 35 1 4
HQBUS .03 233 1 GI0.15 BomMIC.21 [ 281 214 SHDATA. 02 MEMPTR.02 |l
BQBUS.04 231 | Gro.16 VCC:  HoMIC.22 [ 283 22 SHDATA.03 MEMPTR. 03
HQBUS .05 251 | c10.17 ., Bowic.2s [ 291 23/ 1 | SHDATA.04 MBMPTR.04
_103 123 | cmmic.00 HQBUS .06 235 1 G1o.18 SHDATA. 05 MEMPTR.0S
04 10 | GEmIC.01 BQBUS.07 L?__ G10.19 HQPC.00 | 185 0 SHDATA. 06 MEMPTR.06
03 12 | GemIic.02 HQBUS .08 252 1 Gro.20 BQPC.01 | 186 1 4 SHDATA.07 MEMPTR.O7
[C106 108 | GEMIC.03 BQBUS. 09 N 250 | GIo.21 HQPC.02 | 187 2 SHDATA.08 MEMPTR. 08
[C101 GEMIC.04 BQBUS.10 263 1 GI0.22 BQPC.03 | 188 3 SHDATA.09 MEMPTR. 09
108 GEMIC.05 BQBUS.11 265 | GI0.23 HQPC.04 |l L SHDATA.10 MEMPTR.10
109 GEMIC.06 HQBUS.12 24 264 1 G1o.24 HQPC.0S 93 A SEDATA.11 MEMPTR. 11
GEMIC.07 sosos13 [ 513 s 2621 gro.2s 113 HQPC.06 94 A SHDATA.12 MEMPTR. 12
1 GEMIC.08 BQBUS.14 | 300 1474 726 283 | gro.26 133 BopC.07 L 1395 7 SHDATA.13 MEMPTR.13 B
36 1 cEmMIC.09 HQBUS.15 | 299 1S (27 282 } G1o.27 153 HQPC.08 _.ng___../ SHDATA.14 MEMPTR. 14
GEMIC.10 BQBUS.16 _,.7..‘5” L6 28 281 | cro.2s Bopc.o9 [ 197 9 SHDATA.15
GEMIC.11 HOBUS.17 ITAT] a2 287 1 Gro.29 BOPC.10 [ 198 10 DWE.B _Sr'._.___DHE;lH¢“__Dsa¢<
e S e el PRl o — it
GEMIC.14 BOBUS.20 [ 233 20 F245.0E :ﬁ-ﬂm =
GEMIC.15 HQBUS.21 | 292 211 BO2.WE | SCANEN
[C1le GEMIC.16 HQBUS.22 18 BQ.OE SCANIN
[C120 127 | cmmMic.17 HQBUS .23 11 H 2 SCANTRIN SCANOUT | 157 HQ2 SCANOUT
/11_..15_ GEMIC.18 HQBUS.24 | 276 24 GRXDLY
[A22__122 | GEmIC.19 BQBUS.25 | 275 25 .SYNC
["123 20 | GeMic.20 BQBUS.26 26 INTR -
82, 7.1 GEMIC.21 HQBUS.27 21 FIFO.FULL 1 o> 8C8<
gu MG 20805 .29 N 1/16W 33 5% 0603
126 GEMIC M 2 H0803.30 F_..__&u\
121 GEMIC.M.3 BQRUS.31 [ 263 317 2 >4 LAN2 <5E5 GFX_SFXDLY 0> 3A7<
1008<> 9Dg<> o—SRMICI2IL. 0> ] 1/16W .33 5% 0603
11A8<> 10A8<> o HQBUS<3L, . 0> C_N 1 AA,-2 w5 GEX DMASYNC N - 3a7<
1/16W 33 5% 0
3c7<> 387<> o—RGLARI 102 REEO 2p3< A
1/16W 33 5% 0603
+5 vee HQ2 F1 N 1 AA,-2 REET GEX FIFOFULL N .~ 2c4<
€592 C588 C567 €593 €569 C570 C573 1/16W 33 5% 0603
1.0uF 0.luF O0.1uF 0.0luF 0.0luF 1000pF 1000pF
RO O U O DR CF O L
TANT 25U 25U X7R X7R X7R X7R silicon Graphics
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1008<> 788<> o GEMICS127..0>
11D8<> Us03 us07 Usl2 U513 YY) Ule u22 v24
D64Kx16 D64Kx16 D64Kx16 D64Kx16 D64Kx16 D64Kx16 D64Kx16 D64Kx16
101 16 101 32 101 101 (64 101 80 101 2§ 101 101
I~ 102 17 102 N33 102 102 (N6S 102 (81 102 N3 102 102
103 18 103 N34 103 103 103 82 103 28 103 103
104 o) 104 N33 104 104 N6 L 104 83 104 F] 104 o 104
N 105 N20. 105 36 105 I 105 aal 105 84 105 00 105 o 105
= 106 21 106 31 106 106 2l 106 83 106 N101 106 o 106
N 107 22 107 38 107 107 NIO 107 86 107 N102. 107 N~ 107
N 5 108 \2 108 . 108 5 108 N 108 1 5 108 \__01_32__ 108 \.L....T 108
g 109 109 109 108 109 109 N 108 120 32 109
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34_] 1011 & 1011 34_] 1011 34 1011 3411011 34 ] 1011 106 34} 1011 N122 3¢ 1011
3511012 21 1012 I~ 3511012 35 11012 35 11012 33 11012 N107T 35 | 1012 N123 35 | 1012
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4> D_._._.______._______m@WCODE WEN 374 WEL WEL WEL WEL WEL _C:U J WEL WEL WEL
14D4> o PUDOIO 284 o 284 op 284 op 28 < oE 284 o 2874 op 2894 oE 284 o
04> °= GE7UCODE_RAS N 144 RAS 144 ras 1404 ras 144 RAS 144 ras 1424 ras 144 RAS 144 ras
GETUCODE_CAS_RAM_N 2394 cas 2904 cas 294 cas 234 cAs 2954 cas 294 cas 2924 cas 294 cas
06> - RRAMADST .02
A<0> A<O> A<O> A<0> A<0> A<0> A<0> A<0>
A<1> A<1> 2 A<1> A<1> A<1> A<1> A<1> A<1>
A<2> A<2> A<2> A<2> A<2> A<2> A<2> A<2>
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D<0> D<0> 16 D<0> 24 D<0>
D<1> D<1> D<1> 25 D<1>
D<2> D<2> 18 D<2> 13 | p<2>
D<3> D<3> D<3> 1 D<3>
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D<6> D<6> D<6> D<6>
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RS532 A<2> A<2> A<2> A<2>
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1/16wW KT 3 Jacr> [ 3 lan A<> 3 A<
0603 N8 ___ 25 ] acs> L 25 lac<e> A<e> 25 | Ace>
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14B1> u) <1
9D8<> ;ﬁ;;)o_w .
+5 vee SELMD<32 o D1
o®
601> o HALFGIOCLK GE7A 190 | BQ2CLX g BRCOND.O | 125 511 N16__223 | RE.00 [ 203 0
GEICIX1 39 | 1cix 2GE7 3 Toee :(—__“1 REOA-3 ERCOND.2 253 \l;__ Rbi0z [205 7
6AL> L1 . .2 [ 127 534 .02
681> oo _2XGEICIK 263 ] sacax e o cec  K21687] reca.2 BRCOND.3 | 128 544 Nemw RE.03 [ 206 3]
) 106 | RAMOF.0 8%5 X |2 128 N §9_1 REGA.3 BRCOWD.4 | 129 55 N20__¢ RE.O4 07 __4
NO_STUFF 07 | RAMOF.1 = n N REGB. O BRCOND.5 | 130 56 1 N2l i RE.05 | 208 5
—C31 1 08 _} RAMOF.2 <N o REGB.1 BRCOND. 6 31 57 22 RE.06 | 209
LM mg BRCOND. 7 32 58 23 g.gz
GEpLY | 117 GE7_DMAD REGC.0 MPYA.O (25 RE.09
PIPE.EMPTY (118 { GE7 PE N REGC.1 MPYA.1 (26 RE.10
REGC.2 MPYA.2 N2l __: RE.11
GETFLAG<3 7C8<> REGC. 3 MPYB.O 28 RE.12
FLAG-0 238 REGD.0 MPYB.1 22 RE.13
FLAG-1 REGD. 1 MPYB.2 N30 RE.14 [ 219 14 4
REGD.2 ALUA.O £3 43 3l RE.15 [ 222 15/
REGD.3 ALUA.1 | 66 66 4
122 | poEwN-0 REGE.0 ALUA.2 | 67 67 124> o GE?_GETWR ROY (240 GET RDY N 11C1<> 12B8
23 | HQEN-1 REGE.1 ALUB.O | 68 68 12A3> GETRD.
1> JSTBS FU! 157 GE7I O1l N 14n6< REGE.2 ALUB.1 |69 €94 12B5> o GET OE N GET 1 QUI<T .02 ~ 11D8< 14Bd<
Vee: REGE.3 ALUB.2 | 70704
10 STALL-0 1 197 92 | mEGWR.0 \____________2_5.:_ GEOUT.0 ._gﬂ___/
10 STALL-1 15 211 93 | REGWR.1 BUSEL | 91 114 N 258 | GEOUT.1 59 1 A
30 221 (22 194 | REGWR.2 nmsm._L’_-}_'LZ/ N 260 Geour.2 [ 2612 4
06> < 43 228 (237195 | ReGWR.3 REsoLT-EW | 196 134 K3 o6 Geour.s [ 264 34
56 229 N 267 ] GEOUT.4 | 268 4
04> 2 24 02 | mHoDLY 76 241 N24 81 | Ramo.ADO RAMODEST.0 | 88 74 4 \“—‘——‘_‘L‘T GEOUT.5 [ 270
704> . GETSTALI 10 se 77 251 2582 | RaMo.AD1 1 15 2 GEOUT.6 [ 272
2A1> 3 (] RESET 114 266 [ \26__83 | RamMo.AD2 RAMODEST.2 16 Geour.?7 | 274
04> GE; T 2 i 1 BOR/W %g% %gi \gz_g.g_ RAMO.AD3 RAM1DEST.0 jl':
4>, GEJUCODE WE N 2014 gewp (2885 | RAMO.AD4 RAM1DEST.1
4> o GETSWAP 1219 174 304 (2986 | RaMo.ADS RAM1DEST.2 79 GND:
(3087 | Ramo.aDs .0 80 A 2 175
S DATA.00 | 283 O N31 137 | Ram1.ADO .1 811 16 198
[ DATA.01 | 285 1 N N32 138 | mam1i.ADL .2 821 29 210
” DATA.02 | 287 33 139 1 RAM1.AD2 44 220
3 DATA.03 8 (34140 | ram1.AD3 MISCSRC 48 83 5% 2217
DATA.O4 E) [N35141 | RAM1.AD4 SHETSRC.0 46 841 75 230
* DATA.0S 3 (36142 1 Ram1.ADS SEETSRC.1 | 147 85 1 78 239
¢ DATA.06 k) K37 150 1 Ram2.AD0 REGFDEST.O | 188 8¢ 1 116 250
[ DATA.07 (29 38 158 | Ram2.ADL REGFDEST.1 (189 874 14p1> 1<3..0> 151 281
8 DATA.08 | 30 N33 159 1 RamM2.AD2 DSEL.0 |32 88 4 154 265
DATA. 09 _LQ.___._\ N40_160 | RAM2.AD3 DSEL.1{ 93 89 1 199 295 11B3< 14D4<
DATA.10 N4l 161 | RAM2.AD4
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# DATA.17 [ 20 (4695 | raLUoP.1 READDR.0 | 37 95
2 g:T:'i. 23 % FALUOP.2 READDR. 1 %’._il/
A3 25 | TA.19 ——%——*‘- 48 37 | FaALUOR.3 READDR.2 [ 53 97 4
20 27 ] DATA.20 _2:___.2&\ 9A6> Nu+ FALUOP. 4 READDR. 3 %’.ﬂ/
21 31 | DATA.21 | 28 21 \30_ 39 | FALOOP.S READDR.4 | 61 99 4
722 33 | DATA.22 |3 READDR.5 | €2 1004 14p1> 7.0 79 N BGRETI-0
23 3 DATA.23 |34 2 READDR.6 |63 1014
24 DATA.24 |36 N 2 UCODE.CAS READDR.7 |64 102
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27 DATA.27 21 14m>|>_11?;‘igw.4 ATPG
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10C1> 1 <1
9D8<> TAS> o GEMIC<I27..0>
10D8<> GE1 AD<31..0> o 10010
12010
6D1> BO2CLK BRCOND.O | 1 N16___82 | RE.16 RE.00 | 102 O 4
Q139 | REGA.O BRCOND.1 19 52 17 8l | RE.17 RE.O1 101
6Al> GETCIKY 000 266 | 101K 2GE7 N1 _138 | REGA.1 BRCOND. 2 53 \18___80 | RE.1s RE.02 | 100 2
6B1> . 2XGETCLK 42_| SRCCLK N2_137 | REGA.2 BRCOND. 3 54 1 N12__ 79 | RE.19 RE.03 [ 39 3
99_| RAMOF.O Us08 N3__136 | REGA.3 BRCOND. 4 951 2. RE.20 RE.04 | 98
98 | RAMOF.1 DWN 4135 ] REGB.O BRCOND. 5 36 N2l RE.21 RE.05 [ 97 5
37 | RAMOF.2 RS 134 | RreGB.1 BRCOND. 6 57 22 RE.22 RE.06 [ 36 6
96 | RAMOF.3 (& 133 | RrEGB.2 BRCOND.7 38 23 RE.23 RE.07 E)
95_| RAMOF.4 NI_132_| recs.3 (24 RE.24 RE.08
31394 | RAMOF.S GEDLY | 188 DMADLY NC 8 129 | Recc.o MPYA.O 34 59 1 69 | RE.25 RE.09 e
33 | RaMoE.6 PIPE.BWPTY (18T PENC N2 128 | Recc.1 MpYA.1 [ 233 601 RE.26 RE.10
32 | RAMOE.7 (10 127 | REGC.2 MPYA.2 [ 232 614 N2l 67 | RE.27 RE.11
GETFLAG<3 .. 0> Jc8e> N1l 126 | REGC.3 MPYB.O 31 (28 €3 | Re.2 RE.12 [ 88
De> GE-0 FLAG-0 iR 5 ] REGD.O mpyB.1 | 226 63 1 23 €2 | Rre.29 RE.13 | 81
FLAG-1 13 124 | REGD.1 MPYB.2 25 (30 61 | RrE.30 RE.14
14D4> ~ PUD110 23 | REGD.2 ALUA.O | 240 654 "\31__60 | RE.31 RE.15 [ 83 S
22 | REGD.3 ALUA.1 [ 239 66 4 X
83 | HQEN-0 16 121 | ReGE.0 ALUA.2 | 238 67 4 12M4> GE7_GE7WR 56~ REWR RDY (65 GE7 RDY N 10C1<> 1288
182 | BQEN-1 17 120 | ReGe.1 ALUB.O ._2_317_.61/ 1283> oGET GE7 84 RERD
1> ISIBL FULL 48 GETFULL 23 N I REGE.2 ALUB.1 [ 236 694 12B5> GE? O] 0 REEW 1 < 2. 14B4<
vee: REGE. 3 ALUB.2 [ 235 701
20: STALL-0 1 131 REGWR.0 N 9 | GEIR.0 GEOUT. O
0 STALL-1 11 152 REGWR. 1 EUSEL {214 711 KN 1 | GEm.1 GEOUT.1
23 153 N REGWR.2 REGSEL [ 114 724 N S | GEm.2 GEQUT.2
6> 2 > 39 191 14A6< 14B6< N REGWR.3 RESULT-EN | 109 73 4 3 | GEm.3 GEQUT.3
54 228 NS 8 | GEIN.4 GeouT.4 (31 4
04> 20MADL 203 | HODLY 64 229 24 224 | Ramo.ADO .0 74 4 36 | GEIN.S GeouT.s [ 35 2
04> o GETSTALL 20 SH 76 249 (25 223 | RAM0.AD1 .1 15 34 | GEIN.¢ GEOUT. 33 _
2A1> 7 RESET 77 262 IN26_ 222 | RAMO.AD2 .2 1§ 32 | GEm.7 Geour.?7 (31
4> X} HQR/W 84 275 27 221 | RAMO.AD3 RAMIDEST. 0 17
4> GEU! WE_N 104 ~ oucLD 94 290 (N\28_220 | RaM0.AD4 RAMIDEST. 1 2 GND:
04> o GEISWAP 184 SWAP 108 304 19 | RAMO.ADS RAMIDEST. 2 10 130
(30 218 | RaMo.AD6 ° 24 151
HQ.00 DATA.00 | 22 O 31 168 1 Ram1.ADO 1 40 154
BQ.01 DATA.01 | 20 1 » 1| RAM1.AD1 2 55 189
HQ.02 DATA.02 RAM1.AD2 66 227
HQ.03 DATA.03 J N34 RAM1.AD3 MISCSRC 83 75 230
HQ.04 DATA.04 N3 RAM1.AD4 SHFTSRC.0 84 1 18 250
BQ.05 DATA.0S N3¢ RAM1.ADS SHFTSRC.1 85 85 261
HQ.06 DATA.06 N37_155 | RAM2.ADO 86 1 95 276
HQ.07 DATA.07 K38 147 |1 RAM2.AD1 REGFDEST.1 [ 116 87 4 10B1> 1 3..0> 106 289
¢ 3_| HQ.08 DATA. 08 RAM2 . AD2 DSEL.0 | 213 88 4 107 303
2302 | mo.os DATA.09 ] RAM2.AD3 DSEL.1 89 14D4<
[10__ 300 | mQ.10 DATA.10 RAM2 .AD4
[CA1 298 | me.11 DATA.11 93 RAM2 .ADS QSAM 20 1 LASTGE FLAGO.0 |52 ¢
I~ 36_| BQ.12 DATA.12 297 127 TSAM 911 L | swAPMESH FLAGO.1 | 50 |
34 1 .13 DATA.13 [ 295 13 43 205 [ nevor_o VRSAM 921 30 | FLAGPINO FLAGO.2 | 23
A4 292 | mo.14 DATA.14 33 (44204 | pwpyor 1 LSAM 93 FLAGPIN1 FLAGO.3 [ 27
A 288 | go.15 DATA.15 _%_.’ N
V‘A BQ.16 DATA.16 L 287 1671 45 211 | pavvoe.o FIFOEN 94
[C11 284 1 mQ.17 DATA.17 | 285 1771 46 210 | FALUOP.1 READDR. 0 351
/.SL§ HQ.18 DATA.1s | 283 1877 47 209 | paLUOP.2 READDR. 1 96 1 10A1>
[CA3 280 1 mQ.19 DATA.19 ( 281 197 208 | FALUOP.3 READDR.2 97
720 278 | mg.20 DATA.20 13 20 SA6> 207 | FALUGP.4 READDR. 3 8
21 274 ] mo.21 DATA.21 c 206 | FALUOP.S READDR. 4 3
22 272 | HQ.22 DATA.22 7 22 READDR. 5 004 GET, BGRNTI-0
[C23 270 1 mHo.23 DATA.23 23 READDR. 6 934
(24268 1 BO.24 DATA.24 24 UCODE.CAS READDR. 7 02/
ﬁ ‘:5 HQ.25 DATA.25 1 12%\ s
26 263 | HQ.26 DATA.26 | 264 26 BGRNTO-3
253 | HQ.27 DATA.27 [ 260 2771 14D4> ATPG DN__105_} ateG
28 57 1 mQ.28 DATA.28 | 258 2871 14D4> GE| L __ 185 } GE-SEL
29 2; BQ.29 DATA.29 %_D\ 14D4> STGE DN 1 TST-GE . .
30 HQ.30 DATA.30 [ 258 _ 307 GE1 3 BGRNTON . 14ca<
31 251 1 ®Q.31 DATA.31 [ 252 3]
10880 > o HQBUSSAL.0>
9B5<> 1> o SHRAM FAST<3I1. 0>
1‘3&!0
+5 vce
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8 | 7 6 i 5 | 4 | 3 | 2 | 1
SETAD<3L..0> o 1001>
11D1<>
>
2B D<23..0> 16ae>
u2s 18A4<>
'TREE, 2B A<8..0> 15B4< 15B8<
14c7> TSTMD 282 | TESTMODE NANDTREE| 45 N NC 21 .00 2.9 y i
681> o GIOCLK_RE3 266 | cixesIn GEAD.0O | 146 - zD.02 ZA.2 2B SEL<5..0>
371 cixesne GEAD.01 | 147 (32201 zp.03 Zal3 1 %%cg:
6D1> ALFGIOCLK RE3 13 CLK33IN GEAD. ;'7’ "g 2D.04 RE:3 ZR.4 16B8< 17B8<
m@m:gz 15873 ] 73] 250 g::é ZB DATASEL<3. 0> ~ 16B8< 17B8
13B5> VT TRREQ N 71 | DREF GEAD.05 [ 159 5 4 2?“__ 2D.07 ZA.7 18B8< 21C3<
1385> o VI_LCNTROP_N A pLc op GEAD.06 |_160 6 2 2D.08 ZA.8 ZB CYCTYR<2..0> ___ ~ 16R8< 17B8<
14D4> ~ DUALRE ] DUAIRE GEAD.07 €1 33 | 2D.03 18B8< 21D4<
1404>  EVENRE 2 EVENRE GEAD.08 [ 162 34 | zp.10 ZBEL.O
14p4> o DRE ___ 1 TXRE GEAD.09 [ 164 N 35 | 2p.11 2BEL.1
135 o SEMESELN q Gt e rom R ZBEL 3
GND: GEAD. 12 [ 168 12 381 zp.14 EL.4 EB D<31.,00 . 13080
m:mmﬁ 163 13 s gg.iz ZBEL.S
1 1 GEAD.15 (317245 1 zpi17 1.0 <8..0> 13D8<
e 7 GEAD.16 18 250 ) zp.18 ZDATASEL. 1 51 | FD.00 FA.0 |92 __ ¢
7 GEAD.17 1325 2D.19 ZDATASEL. 2 54 1 FD.01 FA.1 (103 ]
GEAD.18 % 2D.20 L.3 35 | ¥D.02 FA.2 | 105 ;
GEAD.19 131 21257 | 2p.21 N3 5¢_ | FD.03 FA.3 06
GEAD. 20 20 1 \zz_% 2D.22 ZCYCTYP.O ST 1 FD.04 FA.4 __1_1.3.__
GEAD.21 21 \23__259 | zp.23 ZCYCTYP.1 = 59 | FD.OS FA.5 [.120 ¢
GEAD.22 [ 183 22 2ZCYCTYP.2 2103< K6 $0_ ] ¥D.06 FA.6 22
GEAD.23 | 135 23 4 1sce< €1 | FD.07 FA.7 23
+5 vee GEAD.24 [ 136 24 4 ZSTALL é}lf:ﬁ&j:g e8¢ £2_| ¥D.08 FA.8 1
GEAD.25 [ 197 251 ZRAS [)252 S < §3 | FD.03
7 GEAD. 198 26 A1 16B5> (] 243 | 2EQ.0 e [ FD.10
] @m.zv%‘?ﬁ 175 o ZBEQL 24 ] 70.1 2CAS.A (27 3 0.1y FBSELD.O | 82 B _BSELDO 13c6<
T 203 251 185> ZEQ-2 73] Fbiis Theernis [t SELD? = 1306
GEAD.30 zog nss>.>%h g_g gH ZLTS.2 85 | FD.14 FBSELA.0O ":, gu:g 13C8<
s e A == N B e S —s
] 16B5> ZB_ST 208 | STEQ 33 1 FD.17
16B5> D__': ZB_STLT 206_} STLT I~ ;.A__ FD.18 g:g.; ::g ’B_Ci N_g_orgg< 13C8<
. B e ™ <
\19____,__3 g.go FCAS.C (448 N2 S 13C6<
veC: (2l __ 98 | ¥D.21 FCAS.D 949 B _CAS N3 = 13Ce<
) 2299 | FD. E 368 ’BCAS N4 = 13C6<
1 112 216 ) N23__100 | FD.23
13 116 228 N 24 01 ! FD.2¢
26 129 230 oy 25 107 | ¥D.25
38 141 242 iy 26108 | rp.2¢ FRAS 533 . B_RAS N > 13A8< 13C6<
39 152 254 iy (21109 | FD.27 FCRAS (432 FCRAS}
40 153 267 iy 28 111 ] rp.28 FDSF |31 EB_DSE o> 13C8<
TB.RESTALL GETRDOUT 45_GEJRDOUT 52 165 268 My 22 124 | FD.29 FOE 0 FB_OE 13C6<
GE7.RESTALL GETWROUT | 144 GE7WRO 64 178 269 Ny (30125 | FD.30 FHE EB_WE > 13A8<
DMA GErey G133 Rl OEN oiescucsc | Te 187 279 N 31126 | FD.31
GETRDIN TBRD (=137 TBRD NC 90 190 304
GETWRIN 623GAB [~136 623GAB_NC 102 202
ZB.CAS N<2:u02 e JeRE< jTREC
v23 ZBWE N<..0> -~ 15D4< 15D8<
_?_{: >O———t>‘ CE7 GETWR N 10C3< 11€3< v23
—3 € GEJ_GETRD 10C3< 11C3¢<
U23 R50S
1 2; 5% cc
v23 1/16W 0603
_RE3 GETRD N
+5 vCC
C563 S C564 C538 €546 €532 C555 C537 C551 C554 €531
1.0uF 0.1 uF 0.l1uF 0.0luF 0.0luF 0.0luF 1000pF 1000pF 1000pF O0.luF
O O O O O O N O OO O RO R L
TANT 5y 25U X X7R X7R X7R X7R X7R 25U silicon Graphics
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7 | 6 ] | 4 | 3 | 2 | 1
12C10 o EBD<31..0>
12C1> o EB B<8,.0>
Pl P2
+5 VCC vB3rconw +5 vce +5 vce +5 vCcC
P MIG3 MIGL VB3 Connector 1 s 4 MIG3  MIGL +2v VB3 Connector 2 ¢ +av
O_Q (Closest to GIO connectors) O_Q ‘mm“] (Closest to Board Edge
- 1 VT_VSTAT N . 203¢< — a9 204 ~ 1 — 4
- 2 [ 134 - 50 ~ 2 [ N3l 1 1 so |
- 3 — s1 18 8 3 K30 11 51 |
— 4 17 — 52 |4 I i 2o 1 1 s2 |
q4 s .‘g 16 2 :__ \Z_L_st_
. - - ] se
3 14 121> EB_BSELD2 ss [ 1 s 1 [ 21 ss [
12C1> o EB_BSELD1 s [ 1 56 |~ W 26 s6 [
— 2 —1 57 [ 1 s = 1 57 [
-1 10 ss [ 10 [ h2s T ss [
L1 1 [ 121> FBBSELDO V1 59 [C s T lu[C f24 ss [C
-~ 12 L — so 13 4 12 | 6 |4
- 13 12 - 61 1l 3 13 [ 23 61 L
12B1> 2 ggg{:g 14 [ FB BSELAL - e2 |4 e 14 |4 — 62 |4
12c1 15 [ c1> 63 [ s 22 | 63 |
> o — 16 s 1261> -SSR —] ea 10 :1 }6 : 211 | ea |-
- 17 - ss 17 6s
1 7 Tee [ 1e N} 1 [ e [T
1 19 [ — 67 1 [ e |4
— 20 S —] 68 $ —] 20 VT _ODDEIELD _ . 13A6< —J es | 1 GFX VERT INTN . eBe<
- 21 e a1 — e
Ja 13 70 [1a 32 ] 2A1> o GFX RST B N 70 [T
- 23 2 W O - 1
- g; o —~ 72 1 — 24 | 14D7> 2A1> - RB1 PUP 72 |-
- 3 2 -] 3
1281> o FB_CAS N3 26 [ 12B1> . EB_CAS N4 - 26 [ VM24_IN . scac L 71 2 [T
28 FB CAS N1 - ;z g 1281> o EB_CAS - - 27 | — 75 -
> - - —
inLg FB_CAS_NO 25 [ 1281> o, FB_RAS N - % e Bl CS_VERSION N . eBs<
- 30 ] - 30 s
12B1> n [T 1281> o FB OE N 1 dan [ 20 [ VB3_ININ -~ ep3<
13A6> N 32 | — L 7C1> | 32 | | 80 [ 14As<
- 33 - - - 33 2 - VB3_INON o 035,
- 34 | ] 3¢ -] 2
T as [ Tl o3 [] vr mRREQN > 1208< T3s 13 e [ HQ2VBLANK_N e3¢
L] 3s [ - - 36 Y
i T - 1 VI 1CNTROP N . 1208< 9 37 [ scs< ] o 1
— 38 |4 - — 1 3 1 L
- 3 [ - 3
] 4o [C_| RE3RESET N 12C8< 16C8< 17C8< 10C8< 4 - T w0 [T 2 1
61> > ClocK FBRBIA | &2 [ 5 3 el s B 3 1
] 43 [ 4 201> ~ GENO N - 7C1> o DISP _CMDO o 4 L
6C1> GIOCLK FB _RB1B 4 L +5 VC L] L L a4 [ L
§ ] s [ > vee 6C1> - GIOCLK FB RBIC | o3 [ 7€1> s -
6D1>  HALFGIOCLK VBIN | 46 | ] 4 | 4 — 4 |4 -
— 47 R540 95 [ c1> 4 |- -
1> DISERWN 7 4 [ ] 51 71> o DISP_CS N ] ss = ] DISP ACKN - 1030 -
1
L\I\_ & 1716w bo 21C7<> 8D1<> 7D1<>
<ce
v f>0603 MIGE MIG2 ‘L
+5 vce
13
€577 oom +5 vee
T
1ev 11
2 25U
0603 € | C595 C594 C584 Cc89 Cc87 Cc90
1 100uF L!._d'luF 1 10uF |1 l10uF (1 1.0uF 1 1.0uF
13C3> 10% 20% 20% 20% 208 —1-20%
L3 o 13C8< lev ’? 16V 2 Y 2 16v 2 25V T 25V
12B1> - FB_WE N 2 TANT TANT TANT TANT TANT (2 TANT
7343 7343 6032 6032 3216 3216
14C7> - RUR211
Je i
1281> Ras 12_[h PR g
all Caps are 10pF
U23 F14 Do not stuff Caps
12B1> D_m_mmz_[@c)m_u_> during assembly.
U34
o 9 silicon Graphics VB3 Connectors
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11D5<> 10D5<> 7C8<>

A\C R501 470
NO_STUFE i 2

8 7 6 5 4
I [ 1 | | a | : | 1
1181> - GET 3 ELACOC3 0>
ALL U L-UP RESISTORS ARE 10B1> 2 10B4<
+5 vCC / GW. 0603, UNLESS ALL P LL- DOWN RESISTORS ARE
WRERE Sheal/L6W. 0603, UNLESS U1l
] 4.7KR550 Re N 1K
A 2A1> 13C2< 470 R571 24 A UD08O o 8C8<
UD030 3A7< 3C7< AN UD081 > $CS< 13R6<
4.7KR551 AAA UD090 = 9Ce<
UR020 2Rd< 470 _R559 SCANEN FAAA gggn 9BS<
B4 A 1085
47KR2L < A G S 1ons<
) S 6B8< 1 470 R50 SCANIN e RAAA i"“‘?élw g i:é::
«TK R A\ o 11B5¢
070 7 NAA/
3¢ SCANTRIN - 784< NAAA B S ERCHEL > ke
s :.A7K2R544 l 470 R48 FAAA DU &> 12D8<
N EVENRE 12Dp8< 10A1>
vV 1c8< :::::. TXRE S 12ps<
A 15A8< 11A1>
47 536 a RBA_RDISMD s
4U97K 0,R536 o rmms 1c8< Y TR ISTD 2 Tonee
~ 15A4<
vy 470 R537 AAA| 132880 ZChs BN 2 secec
AAA PUP08O o 8C8< 21B6< 2 7BRE 2c8< A 20 ZRBI"BO 1708<
V‘:‘:‘ PUP081 O SA8< MLZ_RLOWT_D 18C8<
WAAA PUP082 O 8B8< 21A6< 470 R4S [ AAN-22 ZRB2_ZCAS OE N = 1scs<
IAAA. PUP100 O 10C8< 2 7 C8< Laan-23 1
A %}‘%@ o> 12D8< R508 =
RAAY 14 & 14A6< 470 R1
FAAA 11!!:114 1 O 14A6< E] 19C8< R511
FAAA RSIGL > 15A4< 15A8< 2] -
AV O 15A4< 15A8< 470 R500 R8
AV mn.an____.b 16C8< __Lw_z_mm____b 20C8<
AAA % 16C8< R7
YAAA ZRB1_2ZCAS 17C8< | 3]
ANAT 14 ZRBIZTRIEN N 17¢8< R510 :: ]' = h
AA
A P&#&_Dwg T N 18C8< v R9
AA 2188<
MVVABLI I — 11 "“ﬁm}z xtiﬁ“"mu\-
AA
W = R503 YV,
+5 vee R a2l
T L
11C6> A RS 113 -
R12‘
2

+5 veC

R503 470
NO_STUFF 2

Txlxese resistors configure HQZ for

-GE system or a 4-

U%stuffei is for a 4-GE sys
stuffed is for a 2-GE syste

U4

tem
m

100> o SEL L OUT<T 0> ]
101> - GET 3 OUI<T 0> ]

LGET 0 IN<T, 0> o~ 10D8<

These resistors confi ure the GE7 Ring Bus

for either a i
The stuff optio

1n¥i

cated here

or

a 4-GE system.
8 for a 4-GE system.

74AC20 U4
10C5> D_M_——C U30 T4AC20
6FF GLITCH __ 9 I>Cc EF_GLITCH N
ncc>.>__ﬂ!E_Q.L: - TF_GLITCH CK2_N % g} 8 GETF 7Ce<
1 oIC
+5 vee ¥
14C7> o RUR140
rT)IUS U5 Axo
L2 PRl SFF GLITCHCK)I 12 I PRgl 9 FLOPS_NC
F14 F4
6B1> . GETCLK 3N 1N
scac ey OO —FEGLITCH CKL N o G0
P ?I ?3
This resistor should be J 8 silicon Graphics
5% P!
stutfed only when the 14cT> o PURLAL 7 PUPs, PUDs, Terminators
1? 934 z-putfer Ininot stuffed Computer Systems ' '
NO_STUFF ENGINEER RE\
Dale Ah Tye
GR4 032-8234-002 D l 14 OF 21
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8 | 7 ] 6 | 5 4 3 ] 2 | 1
6B1> GI ZB_RB1
FT1 U514 U519
PQFP100 PQFP100
<8..0> 1988< PRAME A<8..0> [~ 20B8<
39 | cLxm vDAIO.0 | 89 ¢ 39 | cixm VDAIO.0
VDAIO.1 L. 90 ] VDAIO.1
12A1> <3, wvDAIo.2 (91 2 12A1> < VDAIO.2
22 | cas. VDAIO.3 [ .92 3 322 | CAs VDAIO.3
21 | cas.B VDAIO.4 | 34 ¢ b 21 | cas.B VDAIO.4
20 1 cas.c vpaAIO.S [ 95 ¢ 120 | cas.c VDAIO.S5
19 | cas.p VDAIO.6 | 9§ ¢ 19 1 cas.p VDAIO.6 L 96 6§ A
18 % VDA10.7 .37 7 18 | cas.E VDAIO.7 {31 1 A
VDAO.$ | 88 & VDAO.s | 88 8 S
VSIGO.A | 100 _ DRAMA RAS N 15C8< VSIGO.A | 100 DRAME_RAS N o> 20C8<
VSIGL.A |39 DRAMA_WE, > 15C8< vsIGL.A [ 99 DRAMFWE W 20C8<
A<E. 1988< T RAMGAEO O somec
vDBI0.0 | 84 L1 vpBI10.0 |84 A
vDBIO.1 | 83 vDBI10.1 | 83
GND: vDBIO.2 | 82 A GND: vDBIO.2 | 82 A
1 50 voBIo.3 | 81 3 1 50 vDB10.3 [ 81 3
9 64 vDBIO.4 [ 80 9 64 vDBIO.4 [ 80 L
17 65 VDBIO.S 17 65 VDBIO.S (.79
33 77 VDBIO. 6 33 77 VDBIO. 6
40 93 VDBIO.?7 40 93 VDBIO.7
VDBO.$ VDBO.$
vee: VSIGO.B 19B8< vee: VSIGO.B 20B8<
5 57 VSIGL.B 19B8< 5 57 vsiG1.B | 8¢ I 20B#<
13 71 19A8< 13N A< 2 20A8<
25 85 vDCI0.0 25 85 vpc10.0 |79 A
38 98 VDCIO0.1 38 98 vDCI10.1 |69 e
a4 vDCI0.2 4a“ vDC10.2 |68 »
VDCI0.3 VDCIO.3 1 A
NC: VDCI0.4 NC: VDCIO.4
28 78 VDCIO. 5 28 18 VDCIO. 5 "
VDCIO. 6 VDCIO. 6
vICI0.7 VDCIO0.7
B R ] S .8 L i~
vsico.c [ 13 RAMC RAS N 19A8< vsico.c | 73 DRAMH_RAS N 20A8<
vsiGr.c [ 12 DRAMC_WE S 19B8< VSIG1.C | T2 DRAMH_WE 20R8<
19A8< T RRAMIAE D zomsc
VDDI0.0 VDDI0.0
VDDIO.1 VDDIO.1
VDDIO.2 VDDI0.2
VDDIO.3 VDDIO0.3
VDD10.4 VDDIO. 4
121> $3..0> VDDIO.5 1201> < VDDIO.5
14 | BSEL.0 VDDIO.§ 14 | BsEL.o VDDIO. 6
}2 BSEL.1 VDDIO.7 {: BSEL.1 VDDIO.?
BSEL.2 VDDO. $ BSEL.2 VDDO. 8
1201> <! 2 VSIGO.D DRAMD RAS N > 19A8< 1201> < 2, VSIGO.D 20A8<
1 RDIO.O VS1G1.D DRAMDWE W 19A8< 1 RDIO.O VSIGL.D 20A8<
1 RDIO.1 <8 19A8< 1 RDIO.1 20A8<
1 RDIO.2 VDEI0.0 1 RDIO.2 VDEIO.0
RDIO.3 VDEIO.1 RDIO.3 VDEIO.1
RDIO.4 VDEI0.2 RDIO.4 VDEIO.2
RDIO. S VDEIO.3 RDIO.S VDEIO0.3
RDIO. 6 VDEIO.4 [ 36 4 RDIO. 6 VDEIO. 4
RDIO.? VDEIO.5 |35 S RDIO. 7 VDEIO.5
RDI.8 VDEIO.6 [ 34 ¢ RDI.S VDEIO.6
12C3> ZB RAS N 2 RSIGO VDEIO.7 |32 7 12C3> # N 2. RSIGO VDEIO.7
14C7> ;_B’S_Iﬁ_l 2 RSIGL VvDEO.8 | 31 14C7> o _RSIGL 2 RSIGL VDEO. 8
VSIGO.E | 4§ DRAME_RAS N > 19A8< VSIGO.E | 4§ DRAMJ RAS N 20A8<
14C7> 1 RBTYPE 26 | RBTYPE VSIGL.E [ 45 DRAME_WE W © 19A8< MC7T>  RBTYPE 26 | pBIYPE VSIGL.E [ 45 DI WE, o 20A8<
14C4> RBA_RDI8! 23 | RDISMODE 4C4>  RBB RDISMD 29 | RDISMODE
14C4>  RBA_TSTMD 27 TESTOUT |30 RB1_O_TOUT NC 14C4> o, RBB_TSTMD 27 TESTOUT |30 RB1 1 TOUT NC
+5 vcc
C558 C5 C550 C565 C559 €543 C547 C560
1.0uF 1.0uF 0.1uF 0.luF 0.0luF 0.0luF 1000pF 1000pF
1 20% 1 20% 1 20% 1 20% 110% 1 10% 1 10% 1 10%
LT %:xTiT %:xTTL i lT i LT i lT o lT % lT o —
con Graphics
2 2 2 2 2 2 2 2
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8 | 7 | 6 ] 5 | 4 | 3 | 2 | 1
v2s
1 2DAIO.O 2DF10.0| 55
DATO.1 zoFT0.1[ 56 ]
2ZDAI0.2 2DFI0.2
2DAI0.3 2DFI0.3
ZDAIO.4 2DFI0.4
2DAIO. S 2DFI10.5
ZDAI0.6 ZDFI0.6
2DAI0.7 2DF10.7
19D8<> 18C4<> 17C4<> HDRAMA D<23..0> > 17C1<> 18C1<> 20D8<>
22 | 2DBI0.0 ZDGI0.0
) 20BI0.1 Z0G10.1
ZDBIO.2 2DGI0.2
6B1> %ﬁx 5_3 RB1A i‘lz CLX * 2DBIO.3 2DGI0.3
1387 RESET ZDBIO0. 4 20610.4 [ 107 __ 4
Yacr> STZRBO_BO 58 Bvreo DBIO0. S 20610.5 | 108
14C4> ZRBO_ZCAS OE N 38~ ZCAS_OE ZDBIO.6 ZDGIO0. 6 03
147> S _ZRBO-TRIEN N 7503 TRIER TESTOUT [ 111 ZRBL_TOUT NC ZDBI0.7 2DGI10.7 10
12C3> D.__.___..CZH TALL 117 zsSTALL 19D8<> 18C4<> 17C4<> DRAMB D<23..0> | < 17C1<> 18C1<> 20D8<>
i o e e s e
) Rrzcas.a 17D6< 19C8< . .
4 Recas.B f SLN_ = 1706< 19B8< 20C10.2 2DHIO.2
& Rzcas.c C &> 17D6< 19A8< 20C10.3 2DHIO.3
4 Rrzcas.p C. — > 17D6< 19A8< 2DCIO.4 2DEIO.4 | 95 4
4 Rzcas.E CASL N __ = 17D6< 19A8< > 26 | 2pC10.5 2DHIO.S | 36 ¢
Y RZCAS.F C. O 17D6< 20C8< 25 1 2zDC10.6 2DEI0.6 [ 37
< RICAS.G CASL'N = 17D6< 20B8< 24 ] #pCr0.7 zDEI0.7 [ 101
RZCAS .8 CASL N~ 17D6< 20A8< 2. 17C1<> 16C1<> 20D8<>
384 RZCAS.I CASL N = 17D6< 20A8< 2DDI0.0 zD110.0 | 82 ¢
449 RZCAS.J ASL o> 17D6< 20A8< 2DDIO0.1 ZDII0.1 3
128> ZBCAS N<3.,0> ________J” ™~ 2DDI0.2 ZDI10.2
S8 | 2ZBSEL.0 19D8<> 18BA<> 17C4<> 3 2DDIO0.3 2DI10.3
ST ] 2BSEL.1 74 38 | zppr0.4 2DI10.4
ZBSEL.2 ZEQ 15_2B 0 12C6< 5 351 zoo0.5 2D110.5
ZBSEL.3 ZLT 12C6< /___g.g_ 2DDI0.6 ZDII0.6
2BSEL.4 STEQ 12B6< 20D10.7 2D110.7
ZBSEL. 5 stuT 112 ZB STLT = 12B6< - 17B1<> 18B1<> 20D8<>
120> ~ SR SELSS .0 ] . 2DEI0.0 2DJI0.0
g i E [ 19D8<> 18B4<> 17B4<> D 2 2DEIO.1 2DJI0.1
ZDATASEL.1 2DEI0.2 2DJ10.2
2 147 | ZDATASEL.2 2DEI0.3 2DJI0.3
3 148 | ZDATASEL.3 2DEIO.4 2DJIC.4
1201> ZDEIO. 5 2DJI10.5
};z ZCYCTYP.O IDEIO. 6 20J10.6 L 63
2CYCTYP.1 ZDEIO.7 20J10.7 | 68 7
< 52 ZCYCTYR.2 19D8<> 18B4<> 17B4<> SDRAME D<23,.0> | <. 17B1<> 18B1<> 20D8<>
12D1>
1 vccg:a 2 <;ND9:9 ;; 2DI0.0
2010.1
19 120 20 100 23 | zp10.2
40 121 21 119 24 | 2D10.3
41 139 39 130 25 | 2p10.4
61 143 59 140 26 | 2Dp10.5
80 159 60 141 27 1 2zp10.6
81 79 151 28 1 zp10.7
18A4<> 17R4<> 12010 2B D230 )7
+5 vCC
C46 82 C32 Cc79 C76 C43 C33
1.0uF 0.luF 0.luF 0.0luF 0.0l1uF 1000pF 1000pF
1 20% 1 20% 1 20% 110% 110% 1 10% 1 10%
FNT T 250 o250 T XIR T XIR T XIR T XIR silicon Graphi
con Graphics
2 3216 ]2 0803 |2 0603 |2 0603 |2 0603 [2 0603 |2 0603 * Computer Sy:tems ZRAM Buffer #0 (ZRB1)

$ ENGINEER REV]
Dale Ah Tye
GR4 032-8234-002 | D | 16 OF 21
8 ] 7 | 6 l 5 I 4 | 3 l 2 | 1




8 l 7 I 6 | 5 | 4 L 3 | 2 ] 1
16B5> . DRAMJ CASL
16C5> C
16C5> D! Ci
16C5> > DRAME
16C5> . DRAME_C.
16C5> . DRAMD _C|
16C5> [, DRAMC_CAS
16Cs> [>_DRAMB_CAS
16Cs> > DRAMA_CAS:
U517
1 ZDAIO0.0 ZDFI0.0
ZDAIO.1 2DFI0.1
ZDAIO.2 2DFI0.2
2DAIO.3 2ZDFI0.3
ZDAIO. 4 ZDFI0.4
ZDAIO.5 ZDFI0.5 | 64
ZDAIO.6 ZDFI0.6| 65
I~ ZDATO.7 2DF10.7[ €6
19D8<> 18C4<> 16C4<> oDRAMA D<23.,0> | 16C1<> 18C1<> 20D8<>
P 22 | gpBIO.O 2DGI0.0 03
ZDBIO.1 2DGI0.1 __8;
2DBIO.2 20610.2 |}
6B1> GIOCLK ZB ZRB1B 142 | cux 20BI0.3 20610.3 | 106
13B7> D____':nz‘ms.sﬁ N 116 N RESET TOUT_NC 2DBIO.4 20G10.4 | 107
14C4> o ZRBI_BO_ 58] g 2DBIO.S £DG10.5 | 108
14C7> ZRB1 ZCAS OE N 38 N 2CAS_OE ZDBIO. 6 IDG10.6 09
14C7> ZRB1 TRIEN N 784 TRIEW TESTOUT |11 2DBI0.7 2D610.7 10
12c3> o ZB_STALL 117 ZSTALL 19D8<> 18C4<> 16C4<> DRAMB D<23.,0> 16C1<> 18C1<> 20D8<>
3 31 | zpCI10.0 2DHIO.O 1
RICAS.A ZCAS.A 30 1 2pC1o.1 2DHIO0.1 2
&y Rrzcas.B ZCAS.B 23 | 2pC10.2 2DHIO0.2 3
{J Recas.C ICAS.C 28_| 2pC10.3 z0810.3 |34
y Rzcas.D ZCAS.D 27 | 20CI0.4 ZDEI0.4 [ 35
0y RICAS.E ICAS.E Z{__ 20C10.5 2DEI0.5
354 RICAS.F ZCAS.F 2 2DCIO0.6 ZDHIO.6 EX
364 RICAS.G ZCAS.G 24 | pCI10.7 ZoE10.7 [ 101
3704 RICAS.E ZCAS.H 19D8<> 18B4<> 16B4<> <23..0> 16C1<> 14C1 O 20D8<>
3_3; RZCAS.I 2CAS. I 44 | zopro.o z0I10.0 | 82 8
444 RICAS.J 2CAS.J 43 | zopro.1i z0I0.1 | 83
12B1> $3..0> ™~ 42 | gopro.2 Z0I10.2 [ 84
S8 | zBSEL.0 37 1 zopro.s zoir0.3 | 85
7 | 2BSEL.1 [~ 36 1 gop10.4 2DI10.4 [ B¢
2BSEL.2 2EQ ] 12C6< 35_1 zoDIO.5 2DI10.5 | 87
2BSEL.3 ZLT 4 12B6< 34 | gop1o.s 2DI10.6 £8
ZBSEL. 4 STEQ 3 iC o 33 ) zop1o.7 z0I10.7 | 83
£BSEL.5 STLT 22 STLT_NC -~ 53 < 16B1<> 18B1<> 20D8<>
1201> ZDEIO.0 ZDJI10.0
Q 4 ° 19D8<> 18B4<> 16B4<> M = $2 | gpero.y 2DJI10.1
1 4 1 31 _} zpEIO.2 2DJ10.2
2 4 ZDATASEL.2 30 | ZoEIO.3 2DJI0.3
3 4 3 43 | zDEIO.4 2DII0.4
1201> < 23 48 | 2DEIO.S 0It0.5 [ 70
49 | scverye.o 47 | 2DEIO0.6 20J10.6 | 69
150 | sgcycrye.1 [~ 46 | 2DEI0.7 2DJ10.7 | _$8
ZCYCTYP.2 15D8<> 18B4<> 16B4<> DRAME D<23,.0> | 16B1<> 18B1<> 20D8<>
12D1> <2..0>
vee: GND: 18 | zpro.0
1 98 2 99 * 22 | 2p10.1
19 120 20 100 |~ 23 | 2p10.2
40 121 21 119 24 2D10.3
41 139 39 130 25 1 2zp10.4
61 143 59 140 26 £DI10.5
80 159 60 141 27 | gpro.6
8l 79 151 28 | 2p10.7
18A4<> 16A4<> 12D1<> B _D<23,.02>
+5 vcC
C93 c69 C534 c75 CS5 Cc39 C37
1.0uF O0.l1uF 0.l1uF 0.0luF 0.0luF 1000pF 1000pF
Il 20% ll 20% 1 20% 110% ll 10% ll 10% 1 10%
FNTTT 250 T 250 T XIR T XA TR TR silicon Graphi
con Graphics
2 2 2 2 2 2 2
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8 ] 7 | 5 | 4 3 | 2 ] 1
usis
2DAT0.0
11 ZDAIO0.1
18 ZDAIO.2
2DAI0.3
ZDAIO. 4
2DAI0.5
IDATIO.6
23 2DAI0.7
19D8<> 17C4<> 16C4<> 2 16C1<> 17C1<> 20D8<>
2DBI0.0
ZDBIO.1
ZDBIO.2
681> . GIOCLK 2B 1C cLX ZDBIO.3
1387> o RE3RESE RESET IDBIO.4
14C4> o, 2RB2 BO __ BYTES H_TOUT NC IDBIO. S
14Ca> ZRB2 _ZCAS OE N ZCAS_OE 2DBIO.6
14¢7> ?.E;@_N TRIER DBI0.7 2D610.7
12C3> o, ¢B_STALL ZSTALL 19D8<> 17C4<> 16C4<> 16C1<> 17C1<> 20D8<>
20CI0.0 ZDHIO.O0
() RICAS.A 19B8< 2DCI0.1 ZDHIO.1
J Rzcas.s T 20C10.2 ZDA10.2
3 Ricas.c S 19A8< ZDCIO0. 3 20810.3 |94 9
4 Rzcas.p S 15As< 2DCIO0. 4 20810.4 |35
RZCAS.E S 19A8< 2DC10.5 20m10.5 |36
3 RZCAS.F | 20B8< 2DC10.6 20810.6 |3
364 RICAS.G | 20B8< 2DCI0.7 2DBI0.7 0
3704 RZCAS.B O 20A8< 16C1<> 17C1<> 20D8<>
384 RZCAS.I = 20R8< )u_r 2DDI0.0 2DII0.0 2
4409 RICAS.J L 2088< (A1 43 | zpDlo.1 2DI10.1 3
12B1> 2 [Ca8 42 | zop10.2 z0110.2 |84
58 | ¥BSEL.0 19D8<> 17C4<> 16B4<> /1}__5.‘_.‘ ZDDIO0.3 20110.3 |85
57 | ZBSEL.1 /29__3_5__4 ZDDIO.4 20110.4 |8
56 | zBSEL.2 12C6< 21 35 | ppl0.s 20110.5 .87
35 | ZBSEL.3 (22 34 | D106 2ZDII0.6
ZBSEL.4 23 33 | oo10.7 2DII0.7
23 | ZBSEL.5 12C6< 16B1<> 17B1<> 20D8<>
1201> € 53 | zoEl0.0 2DJ10.0 16
45 o 19D8<> 17B4<> 16B4<> U (A1 52 | zpEI0.1 ZDJI0.1 17
1 a6 1 18 2DEIO.2 2DJ10.2 18
147 | ZDATASEL.2 13 2DEIO.3 2DJ10.3
148 | ZDATASEL.3 20 2DEI0. 4 ZDJI0.4
1201> < 21 ZDEIO.S 2DJI0.5 21
49 | zcycrre.o 22 ZDEIO.6 20J10.6 |63
50 1 zcycrye.1 23 2DEIO0.7 2D310.7
52 | zcycrye.2 19D8<> 17B4<> 16B4<> DRAME D<23,.0> | 16B1<> 17B1<> 20D8<>
12p1> 2.
vee: 2DI0.0
1 98 2 1 £DI0.1
19 120 20 18 2010.2
40 121 21 2DI0.3
41 139 39 20 2D10.4
61 143 59 2DI0.5
80 159 60 2DI0.6
81 79 2DI0.7
17A4<> 16A4<> 12D1<> 2
+5 vcC
C542 €571 568 c56
1.0uF 0.l1uF 0 .01luF 0.01
1 20% 1 20% 1 10% 110
LT Ghin =i i T—
silicon Graphics
2 2 2 2
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
17B4<> 16B4<> o DRAE D<23..0>
18B4<>
18B4<>
16B4<$> o DRAMD D<23..0>
17B4<>
182 <——DRAUC D<23..02
7C4<>
a8
16C4<> o RRAMB D<22..02>
18C4<>
IS o
D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16
u21 Us1y vl4 us0 v20 Us1 Ul3 Uso u7 Usol
101 101 N 101 101 101 16 101 I 101 101 N 101 101
D 102 102 102 102 102 11 102 102 102 102 102
103 103 103 103 103 18 103 103 103 103 103
N 104 104 104 104 104 12 5 104 104 104 104 104
X 105 105 105 105 105 (207 _| 105 N 108 105 1105
N 106 106 106 106 106 N2l 106 106 106 21 106
107 107 107 107 107 (222 107 I 107 107 22 107
110 | 108 108 I __10_] 108 108 NL_10_| 108 2310 | 108 231 108 N2 _10 | 108 2310 | 108
h8_35 | 109 35_1 109 &35 | 109 109 N8 _35_| 109 35_1 109 35_1 109 N8 35 | 109 35_] 109
36 11010 36_] 1010 336 1 1010 1010 36 1 1010 36_1 1010 36_1 1010 36_| 1010 36_1 1010
2037 1 1011 37_1 1011 1037 | 1011 1011 1037 | 1011 37_lion 37_1 1011 N1037 | 1011 37 _tron
\1138 1 1012 38_1 1012 N1l38 | 1012 1012 (1138 ] 1012 38_] 1012 38_1 1012 (1138 | 1012 38_1 1012
1013 40_1 1013 1240 | 1013 1013 1013 40_1 1013 40_1 1013 N 1013 40_1 1013
1014 41_} 1014 41_} 1014 1014 1014 41_] 1014 41_]1014 I~ 1014 41_} 1014
1015 42_1 1015 42 11015 1015 1015 42_11015 42_1 1015 N 1015 42_} 1015
~ 1016 43_1 1016 43 ] 1016 1016 1016 43_] 1016 43_1 1016 1016 43_J 1016
14~ owE 14 ~ ove UWE UWE UME o i UWE ____llc UWE UWE UWE
15Cs> o DRAMA WE N [1553 pur 15 Lve ___dig LVE 154 LwE _Cﬁg LVE e _dg NE 154 LWE LVE 15 LwE
14C6> >_PUD1SD_— 294 o 294 0B 294 OE 294 OE 294 OE ;j OE 29 4 OE 294 oE 29 OE 329 oE
15C5> —DRAMA RAS N 16 4 RAS L l6XRas 164 RAS 164 RAS 164 RAS RAS 164 RAS 164 RAS 164 RAS 64 Ras
30 4 UCAS 304 ucAs 304 ucas 304 ucAs 304 ucas 304 UCAS 304 UCAS ~304 ocas 304 ucAs 304 ucas
165> ,DRAMA_CASL, N[ ) 314 1cas LCAS 314 LCAS LCAS ) 314 LCAS LCAS ) 314 Lcas LCAS 124 1cas
0 J G
A<0> 218 | aco> 18 | a<o> 18 | aco> A<O> 18| aco> 18 |aco> 18 | aco> 18 [a<o>
A<1> 19 1 ac> 19 ]a<«> (313 ]ac> A<1> (113 ] ac<1> 19 lac> (1 13 > 19 1 aci>
A<2> 20 | ac2> 20 | a<2> /_2_5 A<2> A<2> 7220 | a<> 20 | a<2> [72 20 lac2> 20 | ac<2>
A<3> 3_21 ) a<3> 2 A<3> 2 A<3> A<3> 21| a<3> 21 ) a<3> 21 | Ac3> 21§ Ac<3>
24 1 A<e> [ 24 _1ac<e> A<a> A<e> 24 | a<e> 424 | a<a> Ac<e> 424 1 ace> 24 | A<e>
A<S> [ 25 ] acs> A<S> A<S> 25 | A<s> 73 25 1 Aacs> 25 1 A<5> 72 25 1 acs> 25 1 Acs>
26 | a<6> /LLG_ A<6> A<6> A<6> 26 | ac<e> "6 26 ] a<e> 26| Ace> /._Li_ A<6> 26 | A<6>
A<T> 121 | a<> A<T> [ A<T> 27 [ a<r> 7 27 A< 27_1a<r> 27 | a<7> 27 | <>
A<s> 7828 | ace> 28 | Ace> [78 28 | ace> 28 | a<e> o~ 28 | ace> 28 _ | acs> rj 28 | acs> 28 | a<e>
15D5>
18C5>
15C5> D_M%Eg"
15C5> DRAMB. L}
16C5> 5 DRAMB_CASL N
15Cs>
fiew RS
15B5> DJB%"
1585> (o DRAMC N
16C5> > DRAMC CAST N_
15C5> <8202
18C5>
158s> »_DRAMD_WE_N
1585> o, DRAMD_RAS N
16C5> ~ DRAMD CASL N_
15B5> A<8.0>
18Cs>
15A5> D_IZBME_&N
15A5> .DRAME_RAS N
16C5> o, DRAMECAST N_
18C5> . DRAME _CASH
+5 vccC
Cc524 C22 C518 C16 523 c21 €517 C15 C522 c20
0.1uF 0.l1uF 0.1uF 0.1uF 0.luF 0.luF 0.luF O0.luF O0.luF O0.luF The DRAMs can be TSOP300 (NEC)
1 20% |1 20% |1 20% |1 208 |1 20% |1 20% |1 208 |1 208 |1 20% |1 20% or TSOP400 (Toshiba) package type silicon Graphics
-J—IGV 16V—L 1sv—L 16V—I— 16V—L 1sv-L 16V _I_1sv —LISV _L1ev P ge typ ter S pt zBuffer, Banks A, B, C, D, E
25 25U 25U 25U 25U 25U 25U 25U 25U 25U Computer Systems
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
17B1<> 16B1<> o L RRAMJ D<23,.0>
1881
1S . _oraMr pe.0o
1781
188 o—eRBA D<23,.02
17616
18C1<>
17¢1
16C1<> o emBRAMG D<23..0>
18C1<>
HEE o
D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16 D256Kx16
U509 Ul2 U504 Uée U500 us U502 U3 U2
101 N 101 101 101 1§ 101 101 1§ 101 ~ 101 (16 101
102 102 102 102 17 102 102 17 102 102 11 102
103 103 103 103 18 103 103 18 103 103 18 103
104 » 104 104 N 104 12 5 1104 104 12 5 {104 104 N12_5 104
105 N 105 105 N 105 20 7 _J1os N 105 N20_7 | 105 105 \L°__1._ 105
106 106 106 106 21 106 106 21 106 106 N2. 106
107 107 107 107 h22 3 |107 107 22 107 107 22 107
N2 10 | 108 110 _| 108 108 N1 L 108 kz:%_ 108 2 10 ! 108 2310 ! 108 N7_10 1108 2310|108
Ng_35 109 K835 | 109 | 109 N8_35 | 109 35_1109 N8_35 1109 35_1 109 N8_35 | 109 35_]) 109
3¢ | 1010 36_] 1010 hS_36_1 1010 3¢_1 1010 236 | 1010 36_] 1010 3¢ 11010 36_] 1010 (3_36_1 1010 3¢_] 1010
N1 37 | ro11 37_j 1011 K10 37 1 1011 37_] 1011 10 37 | 1011 37_Jronn 1037 11011 37_l1011 (1937 11011 37_1 1011
N1138 | 1012 38_] 1012 h1l38 | 1012 38_] 1012 N1l38 | 1012 38_1 1012 1138|1012 38_1 1012 1138 11012 38_1 1012
1013 40_J 1013 1013 40_1 1013 1013 40_) 1013 1013 40_1 1013 1240} 1013 40_1ro13
1014 41_1 1014 1014 41_] 1014 1014 41_1 1014 1014 41_171014 41 11014 41_1 1014
1015 42_J 1015 1015 42_1 1015 1015 42_| 1015 1015 42_11018 42 11015 42_J 1015
1016 43_] 1016 1016 43_] 1016 . 1016 43_] 1016 1016 43_11016 43 1016 43_] 1016
4~ we 14~ mwE 14~ owE 14~ e 14 ~ vwE 4~ oWE 14~ owe 4~ e 4~ e 4~ e
15C1> o DRAME WE N [11554 pe INE LWE 15 LwE _EE LWE 154 LWE LWE 5 L INE 54 LN
14c6> . RUD200__—___29 4 oE 294 o 239 OE 294 OE 234 OE 2994 0E 29 OE S oE 29 4 oE 9 oE
15C1> > DRAME_RAS N 164 ras 164 RAS 164 RAS 164 RAS 164 Ras § 4 RAS 164 RAS 164 RAS 164 RAS 164 RAS
3024 ucas 304 UCAS 304 ucas 3 UCAS 304 ucas 0 >4 UCAS 304 ucas 304 ucas 304 ucas 04 UCAS
16c5> DRAME_CASL N[31 4 1cAs 314 1cas LCAS 314 1CAS LCAS 3104 1.cas LCAS 314 1cAs LCAS LCAS
A<o> }: A<O> }: A<O> %: A<O> y }: A<o> %: A<O> }: A<0> ig A<O> i: A<o> g A<O>
A<1> L2131 A<1> A<1> 22 | A<1> A<1> A<1> A<1> 22 | A<1> A<1>
20 | ac2> jA. A<2> 20 | a<2> jJ.O_ A<2> 20| p<2> j__iﬂ A<2> 20 | ac2> j.._z.o_ A<2> 20 | a<2>
21 | a<3> 21 | A<3> 21 | a<3> 21 | a<3> 21 | A<s> 21 |a<3> 21 | a<3> 21 | A<3> 21 1a<3>
A<e> 7424 | a<a> A<e> 24 | A<e> 24 | A<e> 4 24 |a<e> ace> 24 | Ace> 24 | a<e>
25 1 a<s> 525 | Ac<s> A<S> 25 1 a<s> 25 1 a<s> 25 | A<s> 25 | acs> 25 1 a<s> 25 1 A<5>
26 1 a<e> 626 1 ace> A<6> 8 26 |ace> 26| a<e> 26 | ac<e> 26 | ace> ¢ 26 | ace>
27 | a<7> [ 27 1 <> A<T> 1 21 | a<r> 271 a<r> 77 27 [ acr> 27 | ac<r> [ 27 1 a<>
28 | a<s> 8 28 | ace> 28| a<e> H 28| a<e> 28| ace> 78 28 | a<e> 28| ace> 828 | ace> 28| ace>
15D1>
18cs> o ORAGE CASHN
15C1> Djk_’\fﬁ.‘!;g!l
15C1> o DRAMG RA:
16C5> o DRAMG CAST N
15C1>
18Cs>
15B1> DLW%“
1581> > DRAMH N
16Cs> . DRAMHCAST, N
15C1> o DRAMH Ac8 205
18C5> o DRAHH CASHI
15B1> § WE \‘"
15B1> DRAM
16Cs> > DRAMI_CASL N
15B1> (53
18C5> N
15A1> > _%J % N
15A1> S N
16B5> . _Emj CAST N
1 o Rt
1085> o, URANJ
+5 vcc
c14 c507 €7 c508 C8 C504 €510 €502 €501
0 lul-‘ 0.1uF 0.luF 0.1luF 0 1uF 0 1uF 0.1luF 0.1uF 1uF 0.1luF The DRAMs can be TSOP300 (NEC)
1 208 1 20\ 20% 11 20% 20% 1 20% |1 20% 1 20% $ 1 20% or TSOP400 (Toshiba) package type Silicon Graphics
L 16 —L —L —L —L sv—L lev —LIGV 4 —LIGV P g9e typ £ P ZBuffer, Banks F, G, H, I, J
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8 l 7 I 3 [ 5 l 4 I 3 ] 2 I 1
U43 Ul? uUls
55 22pF 55 22pF 55 22pF
These RC terminators are 1 1 1 AA
wired to be able to use W WA Wit
Pli.(s:gon series terminators 2 L A 2 2 VWA 2 WAt
D .
| A |1 2 WAt 3 Wit
i 4 A 4
5— ] 1201> - ZB.CYCIYP<2, 0> |~ VWA 4 AN
VI 51— WA 51— W
S WA S AW S WA
7__N_“_._. ".__w__.".__ 12C3> - 2B_STALL 1 WAt
[ 8 8
W W - WA
s | AAI— 8 ) A —i— | 2 ) AN —1—
1 AN 11 A 1
13B2<> $D1<> 7D1<> 23 12 — v — W
L W |1~ 12 A |- 12 A
2t A WA 1201> 2B DATASEL<2, 0> AT T WAI—
14 A 14 14
W )/i N—"——‘ S VWA
¢ 13— AA A S A A L S M s
3 16 WA r; 16 WA 3 16 WAt
2 17 N—"— \,z; 17 N—"_ 2 17 vA'AJd
S O A La . S A L I : 18 WA |
0 19 0 19 0 19 A
Wi 1281> B CAS N<s. 0> | Wi 1201> o 2B SEASS..0> | Wit
- 10 |20 10 |20 10 |20
! SPARES ¥ v ¥
TH1 TH2
RND140 RND140
B PLATEDHOLE PLATEDHOLE
TH3 Q TH4
RNDI40 CHASSIS RND140
earconore  NO-CONNECT PLATEDHOLE
GROUND
i NO-CONNECT|
U35
— 12
(s | 11 ACTO8_SP2_NC GR4 FAB
14C7> . BUR082 +5 vee
SOIC
TH500 THS
RND140 RND140
PLATEDHOLE PLATEDHOLE
TH6
RND140
PLATEDHOLE GROUND
A vCcC
NO-CONNECT
silicon Graphics RE, Display Bus Terminators
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