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VI DEO
35 N __DP LO SB SOC TP _C BV68 |DP1 RXO P DPO TXOwPlL BV52 TMDS TX DP2 N 48
35 ¢ __DP LO SB SOC TN C BV67__|DP1 RXO N DPO_TX0 'N[.*BW52. TMDS TX DN2 TS 48
35 { DP L1 SB SOC TP C BL59 |DP1 RX1 P DPO X1 Pl..BWS3 TMDS TX DP1 TS 48
35 { _ DP L1 SB SOC TN C BL58 _|DP1 RX1L N DPO TX1 N[ _BV53 __TMDS TX DNIL TS 48
L~/ DP1 RX2 P BP56_|DP1 RX2 P DPO_TX2. P|_BV54 TMDS TX DPO TS 48
DPL RX2 N BP55 _|DP1 RX2 N DPO T2 N|_BU54 __TMDS TX _DNO TS 48
DPL RX3 P BN54__|DP1 RX3 P DPO TX3 P|_BWB5 _TNDS TX CLKP TS 48
DPL_RX3_N BN53|DP1_RX3_N DPO_TX3_N|_BV55 _TMDS TX CLKN .y < 48
o539 48 SOC DDC CLK BH56  |DPO_AUX_P SPDI F_ouUT|__BNL SPDI F_OUT @ 44
35@ DP AUX SB SOC TP C 1 { } 2 48 %I SOC DDC DATA BH55 DPO_AUX_N
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402
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' ORDERI NG ORDERI NG PIN NAVE ‘
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, TMDS CLOCK + DP LANE 3 + DPO_TX3_P !
! TMDS DATAO - DP LANE 2 - DPO_TX2 N
I
' TMDS DATAO + DP LANE 2 + DPO_TX2_ P
¢+ TMDS DATAL - DP LANE 1 - DPO_TXI_ N |
. "TMDS DATAL + DP LANE 1 + DPO_TX1_P !
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' TMDS DATA2 + DP LANE 0 + DPO_TX0 P
I
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21 OF 30 22 OF 30 VDD _GFX_251| AK23
VDD GFX VI X AU26 VDD GFX 201 VDD_GFX_252| AK25
BW2O |vpD GFX_1 VDD_GFX_51| BT31 BK21 |vDD GFx_101 VDD_GFX_151| BD29 AU29 |vDD_GFX_202 VDD_GFX_253| AK28
BW2 |vDD GFX 2 VDD_GFX_52| BT34 BK24 |vDD_GFX_102 VDD_GFX_152| BD31 AU31 |vDD GFX_203 VDD_GFX_254| AK30
BW24  |vpD GFX_3 VDD_GFX_53[ BT37 | | BK27 |vDD GFX_103 VDD_GFX_153| BD34 | AU34 |vDD_GFX_204 VDD_GFX_255[ AK32
BW6 |vDD GFX_4 VDD_GFX_54[ BT40 | BK30 |vDD GFX_104 VDD_GFX_154| BD36 | AU36 |vDD_GFX_205 VDD_GFX_256| AK35
BW8 |vDD GFX 5 VDD_GFX_55| BT44 | | BK33 |vDD GFX_105 VDD_GFX_155[ BD39 | AU39  |vDD GFX_206 VDD_GFX_257| AK37
BVWBO0 |vDD GFX_6 VDD_GFX_56[ BR21 BK36 |vDD GFX_106 VDD_GFX_156| BD41 AUAL  |vDD GFX_207 VDD_GFX_258| AK40
BVB2 |vDD GFX_7 VDD_GFX_57| BR24 BK39 VDD GFX_107 VDD_GFX_157[ _BD44 AT23 |VDD_GFX_208 VDD_GFX_259[ AK42
BVB4 |\vDD GFX_8 VDD_GFX_58| BRZ7 | | BK42 |vDD GFX_108 VDD_GFX_158| BB21 | AT25 |vDD_GFX_209 VDD_GFX_260[ AJ24
BWB6 |vDD_GFX_9 VDD_GFX_59| BR30 | | BK45 |vDD GFX_109 VDD_GFX_159| BB24 | AT28 |vDD GFX_210 VDD_GFX_261| AJ26
BV8 |vDD _GFX_10 VDD_GFX_60[ BR33 | BJ20 |vDD GFX_110 VDD_GFX_160[ BB26 | AT30 |vDD GFX_211 VDD_GFX_262| AJ29
BWIO |vDD GFX_11 VDD_GFX_61| BR36 BJ23 |vDD GFX_111 VDD_GFX_161[ _BB29 AT32 VDD _GFX_212 VDD_GFX_263| _AJ31
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BWI4  1vDD GFX_13 VDD_GFX_63[ BR4Z | BJ29 |vDD GFX 113 VDD_GFX_163| BB34 AT37 |VDD GFX_214 VDD_GFX_265| AJ36
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BV22 1vDD GFX_16 VDD_GFX_66[ BP24 | BJ37 |vDD GFX_116 VDD_GFX_166| BBAT AR23 |VDD_GFX_217 VDD_GFX_268| AH24
BV24  |vDD GFX_17 VDD_GFX_67| _BP27 | BJ40 |vDD GFX_117 VDD_GFX_167| 4BB44 AR25 VDD GFX_218 VDD_GFX_269| AH26
BV26 |vDD GFX_18 VDD_GFX_68[ _BP30 | BJ44 |vDD GFX_ 118 VDD_GFX_168| BA20 AR28 |VDD_GFX_219 VDD_GFX_270| AH29
BV28 |vDD GFX_19 VDD_GFX_69| BP33 | BH20 |vDD GFX_119 VDD_GFX_4691".BA23 AR30 _|vDD GFX_220 VDD _GFX_271| AH31 |
BV30 |vDD_GFX_20 VDD_GFX_70[_BP36 | BH23 |vDD GFX_120 VDD_GFX170[ BA257 AR32 |VDD_GFX_221 VDD_GFX_272| AH34
BV32 |vpD GFX_21 VDD_GFX_71| BP39 | { BH26 lvDD_GFX_121 VDD_GEX d71| BA28 AR35 VDD GFX_222 VDD_GFX_273| _AH36
| BV34 |vDD GFX_22 VDD_GFX_72| BPA2 | L BH29 lvpD GFX_122 VDD_GFX_172[4BA30 AR37 _|VDD_GFX_223 VDD_GFX_274| _AH39
| BV36 |vDD GFx_23 VDD_GFX_73|_BP45 | | BH31 lvpD GFX_123 VDDAGFX2173[_BA32 ARA0 _|VDD_GFX_224 VDD_GFX_275| AHAL
BV38 |vDD GFX_24 VDD_GFX_74| BN20 | BH34 |vpD GFX_124 VDDLGRX_174| BA35 ARA2  |VDD_GFX_225 VDD_GFX_276[ AF23 |
| BVA0 |vDD GFX_25 VDD_GFX_75| BN23 | | BH37 [vDD GFX_125 VDD GFX 175 BA37 AP24  |\VDD_GFX_226 VDD_GFX_277| _AF25
| BVA2 IyDD GFX_26 VDD_GFX_76| BN26 | | BHAO [vDD GFX_126 VDDAGEX_176| BA40 AP26  |VDD GFX_227 VDD_GFX_278| AF28
| BVA4 lvpp GrX_27 VDD_GFX_77| BN29 | | BHA4 DD GFX_127 VDD _GFX_177| _BA42 AP29  |VDD GFX_228 VDD_GFX_279| _AF30
| BVAS |vpD GFX_28 VDD_GFX_78| BN31 | | B&1 lvpD GFX_128 VbR GFX_178|__BA4S AP31 VDD GFX_229 VDD_GFX_280| __AF32
BUL9 |vDD GFX_29 VDD_GFX_79| BN34 | B&4  |vDD GFX_129 VDD_GFX_179| AY20 AP34  |vDD GFX_230 VDD _GFX_281| AF35 |
| BU20  |vDD GFX_30 VDD_GFX_80|_BN37 | | B&7 |vDD GFX_130 VDD_GFX_180| _AY23 AP36 VDD GFX_231 VDD_GFX_282| AF37
| BU22 |ypD GFX_31 VDD_GFX_81| BNAO | | B&0 [vDD GFX_131 VDD_GFX_181| AY25 AP39  |VDD GFX_232 VDD_GFX_283|__AF40
| BU23  |vDD GFX_32 VDD_GFX_82[ BN44 | | BG33 |vDD GEX.132 VDD_GFX_182| _AY28 APA1  |VDD GFX_233 VDD_GFX_284| AF42
| BU2S  |vDD GFX_33 VDD_GFX_83[ _BM20 | | BG36 |vDD GRX"188 VDD_GFX_183| _AY30 AM24  |\/DD_GFX_234 VDD_GFX_285| AE23
BU26  |vDD GFX_34 VDD_GFX_84| BM23 | B&9 |vDD GFX3134 VDD_GFX_184| AY32 | AM26 |VDD_GFX_235 VDD_GFX_286| AE25 |
1 BU28 |vpD GFX 35 VDD_GFX_85| BM26 | | BA2 vpD GFX_185 VDD_GFX_185[ AY35 AMR9 _ |\VDD_GFX_236 VDD_GFX_287| _AE28
| BU29 |vpDD GFX_36 VDD_GFX_86|__BM29 | | B&AAS  lvDD GFX_136 VDD_GFX_186| AY37 AMB1 VDD GFX_237 VDD_GFX_288| _AE30
| BUB1 |vDD GFX_37 VDD_GFX_87| BMB1 | | BE20 |vDD GFX_137 VDD_GFX_187| _AY40 AMB4A  |\vDD GFX_238 VDD_GFX_289| AE32
| BU32 |vpD GFX_38 VDD_GFX_8s| BM34 | | BE28. |vDD GFX_138 VDD_GFX_188| _AY42 AMB6 _ |VDD GFX_239 VDD_GFX_290| _AE35
BU34 |vDD GFX_39 VDD_GFX_89| BM37 | BE25 /DD GExX 139 VDD_GFX_189[ AY45 | AMBY9 _|\VDD_GFX_240 VDD _GFX_291| AE37 |
| BU35 |vDD_GFX_40 VDD_GFX_90[ BMAO | BE28 IVpD_@FX_140 VDD_GFX_190| _AW21 AVAL |vDD GFX_241 VDD_GFX_292| AE40
| BUB7 |vDD GFX_41 VDD_GFX_91| BMA4 | | BESO |VvDBIGFX_141 VDD_GFX_191| A4 AL23 |VDD_GFX_242 VDD_GFX_293| _AE42
| BU38 [vDD GFX_42 VDD_GFX_92| BL21 | BE32.. VDD GFX_142 VDD_GFX_192| AW26 AL25 |vDD GFX_243 VDD_GFX_294| AD24
1 BUAO lvpD GrX_43 VDD_GFX_ 93| BL24 | $4BE35 VDD GFX_143 VDD_GFX_193| A9 AL28 |VDD GFX_244 VDD_GFX_295| AD26
| BUAL |vDD GFX_44 VDD_GFX_ 94| BL27 | JUBE37 VDD GFX_144 VDD_GFX_194| AVB1 AL30 _|vDD GFX_245 VDD_GFX_296| AD29
| BU43  |vDD GFX_45 VDD_GFX_95[ BL30 | | BE4AO |vDD GFX_145 VDD_GFX_195| _AVB4 AL32 |VDD GFX_246 VDD_GFX_297| _AD31
| BU44  |\DD GFX_46 VDD_GFX_96[ BL33 | | BEA2 VDD GFX_146 VDD_GFX_196| _AVB6 AL35 VDD GFX_247 VDD_GFX_298| AD34
| BT20 |vDD GFX_47 VDD_GFX_97[ BL36 | | BE4S  |vDD GFX_147 VDD_GFX_197| _AVB9 AL37 _|VDD_GFX_248 VDD_GFX_299| AD36
| BT23  |vDD GFX_48 VDD_GFX_98[ BL39 | | BD21 |vDD GFX_148 VDD_GFX_198| _AM1 AL40 |VDD GFX_249 VDD_GFX_300|__AD39
1 BT26  lvDD GFX_49 VDD_GFX_99[ BL42 | | BD24  lvDD GFX_149 VDD_GFX_199| _AU21 AL42 _|VDD_GFX_250 VDD_GFX_301| _AD41
[ BT29 |vDD GFX_50 VDD_GFX_100[ BL45 ] [_BD26 _|vDD_GFX_150 VDD_GFX_200| _AU24
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ND
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VSS_1 VSS 65| BU42 VSS_129 VSs_193| BK34 BF59 |vss 257 BA3 VSS_385 VSS 449| AN9
VSS_ 2 VSS 66|__BU45 BN9 _vss 130 VSS_194| BK37 | BE2 lyss 258 ﬁg—gg% BAL6 AUS0 |vss”386 VSS 450 _ANL2
VSS_3 VSS_ 67| _BU46 { BNIZ |vss 131 VSS_195| BK40 | I BE3 |vss 259 ves 323 BAID AU32_lvss 387 VSS_451| ANAB
VSs_4 vSs_68[ _BUA7 § BNLS |vss 132 vss_ 196 BK44 | [ BE6 T1vss 260 vss 324 BA21 | AU35 |vss 388 VSS_452[ ANG1
VSS 5 VSS_69|_BU49 4 BNI8 Jvss 133 vSS_197[ BK50 | [” BE9 |vss 261 vas 325 BA24 1 AT |vss_389 VSS 453 _ANG4
VSS_6 vss 70| _BUSL BN21 |vss 134 VSS_198|  BK52 [T BEIT |vss 262 VSS 326 _BA26 | AUA0 1vsSs 390 VSS 454 _ANGT
VSS_7 vss_71|_BU53 BN\24 ]vss 135 VSS_199[ BK55 I BEI3 |vss 263 vSS 327[ BA29 AUA2  |yss 391 VSS 455 ANG8
Vvss_8 vss_72|_BU55 $BN27 Ivss 136 VSS_200|_BK59 | | BEI6 lvss 264 vSs 328| BA31 A9 |vss 392 VSS_456| _AML8
VSS9 vss_73|_BU59 3 BNSO lvss 137 vss 201 _BI3 ] | BEI9 lvss 265 vSS 320[ BA34 | AB2_|vss 393 VSS_457|__AMRO
VSS_10 VSS 74| BI1 3 BNSS lvss 138 vss 202 _BJ12 | | BE21vss 266 vSs 330 _BA36 ] AUST_|vss_394 VSS_458| _AM3
VSs_11 VSS 75| _BT4 BNS6_Ivss_139 vss_203|[_BJ15 | BE24"lvss 267 vSsS 331 BA39 ] A8 |vss 395 VSS_459| _AMP5
VSS 12 vSS_76[ BT6 B39 {vss 140 vss 204[ BJ18 [ BE26 lvss 268 VSS 332[ BAI AT9 _|vss 396 VSS_460[ AM28
VSS_13 vss_77|_BT9 $BW2 lvss 141 vSs_ 205 _BJ21 | | BE29 lvss 269 vSs_333| BA4Z ATI2_|vss 397 VSS_461| ANBO
VSS_14 vss 78 _BIL2 § BM5  lvss 142 vss 206 _BJ24 | [ BE3T {vss 270 ves 334 BAST 1 AT16 |vss 398 VSS 462 AVB2
VSS_15 vss_ 79[ BT15 § BNSS vss 143 VSS_207[_BJI27 | [ BE34|vss 271 vSs 335[ _BAS8 | AT19 1vss 399 VSS_463[_AVBS
VSS_16 vsS 80[_BT18 BN57 |vsSs_144 VSS_208[_BJ30 [ BE36|vss 272 ves 336 AKI 1 ATZ1_1vss 400 VSS_464| _AMBY
VSS 17 VSS 81| Br21 BML _|vss_145 VSS_209| BJI33 " BE39 lvss 273 vss 337] _AYS AT24  vss 401 VSS_ 465 _AMAO
VSS_18 VSS 82| _Br24 I BMB_|vss 146 Vss_210[ _BJI36 | I BEAT |yss 274 vss_338[ AVIL AT26 _|vsS_402 VSS 466 AMA2
VSS_19 vss 83[_BI27 BMLZ_|vSs 147 vss_211[ BJ39 | BE44 T1yss 275 vSS 339[ _AY16 | AT29 |vss 403 vSs_467[ AL2
VSS_20 VSS 84| _BT30 | BMI5 |yss 148 vss 212 BJ42 | | BE48 |yss 276 ves 340 AYI9 1 | AT31 lvyss 404 VSS 468 AL3
VsS_21 VSS 85[_BT33 | BMI8 |yss 149 vss 213 _BJ45 | | BEST "lyss 277 ves 341 AY21 1 | AT34 |yss 405 vss 469[ AL8 |
VSS_22 VSS 86| _BI36 | BM1 |yss 150 VSS_214| BJ47 | | BE54 |yss 278 VSS 342 AY24 1 | AT36 |vss 406 Vvss 470 _ALI5 |
VSS_23 VSs 87|_BT39 | BV4 lyss 151 vss_215[ BIS7 | | BES7 lyss 279 ves 343 AY26 1 | AT39 |vss 407 vss_471[ ALT6 |
VSS 24 VSS 88| _BT42 BM27_|vsSS_152 VSS 216| BHL | BE58|vss,280 vss 344 AY29 1 | ATAL 1yss 408 vss 472[ _ALI9 |
VSS_ 25 ves 8o BT45 | BVBO |vss 153 vss217[ B 1 | _BD9 ]vss2g1 vss_345[ _AY3I [ | AT44  lyss 409 vSs_473[ _AL2L |
VSS_ 26 ves 90| BT47 | BMB3 |vss 154 vss 218 BH8 | [ BDIT lyss 282 VSS_346[ _AY34 | L AT45  lyss 410 Vss 4a74| AL24 ]
VSS_27 VSS 91| BT59 [ BMB6 |vss 155 vSS 219[ BHIO | | BDI5 4vss 283 vss 347 AY36 | | AT48  lyss 411 vss_475[ _AL26 |
VSS_28 VSS 92| _BR3 ,% VSS_ 156 VSS_220[ _BHIZ2 | | BDI8 Tlvss 284 vSS 348[ AY39 ] AR lyss 412 VSS_476] _AL29 |
VSS_ 29 VSS 93[_BR7 = VSS 157 VSsS_221| BH1S BD20 T|\/SS 285 VSS 349 AYAT ] AR3 |vss 413 VSS 477 _AL31
VSS_30 VSS 94| _BRLO ,$ VSS_ 158 VSS_ 222 BHI8 | [ .BD23. |\/857286 VSS 350[ AY4Z ] | ARLE |vss 414 vss_478[ _AL34 |
VSS_31 vSS 95| _BRL3 o VSS_159 VvSs 223 BH21 | 1BDZ5 1 |vss 287 ves 351 AVA9 | | ARL9  lyss 415 VSS 479 _AL36 |
VSS_32 VSS 96| _BRL6 f-BvBg_ VSS_160 VSS 224 BH24 | I BD28. |vss 288 ves 352 AY52 | | AR21 lyss 416 VSS 480[ AL39 |
VSS_33 vSs 97| _BR2O | BMB9 |yss 161 VSS 225 BH27 | $.BDB0 1vSS 289 ves 353 AK5I | | AR24  lyss 417 VSS 481| AL4AT |
VSS_34 vSs 98|_BRe3 BL3 |vsSS_ 162 VSs_226[ BH30 [7BBBZ {vss 290 vss 354 _AVE | ARZ6 |vss 418 vss_4g2[ AL44
VSS_35 vSsS 99| _BR26 | _BL6 |vss 163 VSs 227 BH33 | 17 BD35 |vss 291 vas 355 AVB L AR29  |yss 419 VSS 483 AL45 |
VSS_36 vSs T00| _BR29 | _BL8 |vss 164 VSS 228 BH36 | IMBD37 |yss 292 vss 356 AL1T | [ AR31 |vss 420 VSS 484 AL52 |
VSS_ 37 veS 101| BR3L 1 BL10 |vss 165 VSS 229 BH39 [ | BDA0 |vss 293 vss_ 357 AW [ AR34 lyss 421 VSS 485 AL57
VSS_38 ves 102 BR34 | BL13 |vss 166 VSS 230[ BHA2 | [ BDA2 |yss 294 VSS_358[ AWL2 | [ _AR36 |vss 422 VSS 486 AL58 |
VSS_39 VSS 103 _BR37 BL16 |vsSS 167 VSS 231| BHAS [ BD45 lyss 295 vSS 359 A5 ] AR39 |vsS 423 VSS 487 _AKIZ |
VSS_40 veS 104| BRAO | BL20 |vss 168 VSS 232  BHATw] [ BDA9 |vyss 296 VSS_360[ _AWLS8 | | ARAL  |vss 424 VSS 488| AKI9 |
VSS_41 VSS_105| _BRA4 1 BL23 |vyss 169 VSS 233 BHA8 | | B&2 |yss 297 VSS 361 _AV20 | | ARS7 lyss 425 VSS 489 AK21
VSS_42 VoS 106 BR47 1 BL26 |vss 170 Vss_234| BHSLITY | BS3 |vss 298 vss_362| A3 | | ARS8 lvss 426 VSS_490[ AK24 |
VSS_ 43 VeS 107| BRSO 1 BL29 |vss 171 VSS 235 BH54 | 1 BG57 lvss 299 VSS_363[ A5 | L __APS lyss 427 VSS 491 AK26 |
VSS_44 VSS 108|_BR53 BL31 |vss 172 VsS_236[ BH59 1 BC58 |vyss 300 VSS 364 A8 | AP8 |vss 428 VSS 492| AK29
VSS_45 ves 109 J51 1 BL34 |vss 173 Vvs§.237[ B& | | BBS ]vss 301 VSS_ 365 _AVB0 | | APl |vss 429 VSS 493 AK3T |
VSS_46 ves 110| BPL 1 BL37 |vss 174 vssTeas| BSS. | | BB |vss 302 vSs_366| _AVB2 | { APL6  Jvss 430 VSS 494 AK34 |
VSS_47 VeS 111|_BP5S | BL40 |vss 175 VSs 239 BGD I7BBIZ |vss 303 VoS 367 AVB5 | | _AP18 |vss 431 VSS 495[ AK36 |
VSS_48 VSS 112| _BPY | BL44 |yss 176 VSS 240{0.BCL1 I7BBI5 |vss 304 vss 368 AVB7 ] L AP20 lyss 432 VSS 496 AK39 |
VSS_49 VSS 113|_BP10 § BL47_ lvss 177 VSS 241 VBGL3 | " BBI8 |vss 305 VSS 369 AW | AP23 |ySS 433 VSS 497 AKAL
VSS_50 VSS 114 BP13 | BL48 |vyss 178 \/SS 242 BGI6 | | BB20 |vss 306 VvSS 370[ _AWMIZ_| | AP25 |yss 434 VSS_498| AK48 |
VSS_51 VSS 115[ BP16 | BL51 |vyss 179 VsS_243[ BG20 | | BB23 |yss 307 vss 371 AWI4 | [ AP28 |yss 435 vss 499 AJ2 |
VSS_52 VSS 116|_BP20 4 BL54 [vss 180 WSS 244 B3] | BB25 _|vsSS 308 VSS 372[ _AWIB | { APS0_|vss 436 Vss 500 _AI3 |
VSS 53 ves 117| BP23 1 BL57 vss 181 VS 245 BG26 | | BB28|ysSs 309 VSS 373 _AVB1 | | AP32 lyss 437 vss 501 _AJIL ]
VSS 54 VSS 118[ _BP26 { BKL lvyss 182 vss 246 BG&29 | | BB30 |vss 310 VSS 374 _AL4A9 | AP35 |vss_438 Vvss 502 AJ16
VSS_55 VSS 119[ BP29 B lvss 183 vss 247 BG3L | |7BB32 |vss 311 vsS 375[ A7 | AP3TIVSS 439 VSS_503| _AJ18
VSS_56 vSs 120[ BP31 Foog |vss 184 vss 248 BG34 | ] BB35 _|vss 312 VSS 376] _AVES_| | APA0_|vss 440 VSS 504 AJ20
VSS_57 VSS 121| BP34 a9 vss 185 vss 249 BS37 1 | BB37_|ysSS 313 vss 377 A2 | APA2 |VsS 441 VSS 505 _AJ23
VSS_58 VSS 122[ BP37 o8 vss 186 vss 250 BHAO 1 | BBA0 |ySS 314 vss 378 _AB_| APA4 |VSS 442 VSS 506] _AJ25
VSS 59 VSS 123[ BP40 f-BKie lvss 187 vss 251 BA4 | | 7BB22 |vss 315 VSS 379[ _AULL | AP49  |VSS 443 VSS_507| _AJ28
VSS_60 VSS 124| BP44 §-Br2g |vss 188 vss 252 BAY | | BB45_|yss 316 VSS 380 _AUL5 | APS2  IVSS 444 VSS_508[ _AJ30
VSS_61 VSS 125| BP48 f-BK23 |vss 189 vss 253 B2 | | BB48 _|yss 317 VSS 381| _AULS | APSS  IVSS 445 VSS_509[ AJ32
VSS_62 VoS 126 _BP51 §-BK2E_vss 190 vss 254 BES 1 | BB51 1vss 318 vss 382 _AU20 | ANZ__|vsSs_ 446 vss 510 _AJ35
VSS 63 VSS 127| BP54 tBRsT VSS 191 vSs_255[ BGS7 | BB54 |yss 319 vss 383 AWR23 | AN3 lvsSs 447 vss 511| AJ37
VSS_64 VSS 128 BN3 ¢——oRo1  IVSS 192 vss 256 BFL | | _BA2 lyss 320 VvSS 384 AU25 | AN6 _|VSS_448 Vvss 512 AJ40
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AJ42 AD23 VSS_641 VSS_705 VSS_769 VSS_824
ATAT Ve ars Voo —AD2S Y40 |\sSS 642 VSS_ 706 _Ro7 H34_|yss 770 VSS 825 _C23
AJA9_|yss 515 vss 579 ADZ8 Y41l |vsS 643 VSS_707[ _R58 HA4  |yss 771 vss_826[ 25
AJ57 |vss 516 vas 580 AD30 Y49 lVSS_644 VSS_708[ N2 HA7  |vss 772 vss 827 Q27
AJ58  |\/SS 517 VSS 581 AD32 Y52 lvss_ 645 VSS_709[ N3 & |vss_773 VsSs 828 Q29
AHI8 |ves 218 ves 282 AD35 T\S/é VSS_646 VSS_710 $ % VSS_774 VSS_829 gé
AH20 lyss 519 VSs_583[ AD37 o VSs 647 vss 711 o 5 |VsS 775 vss 830l 33
AHZ3  |vss 520 VSS_584[ ADAD Tie—|VSS 648 vss 712f as Jvss 776 vss 831l G35
AHZ5 |\sSS 521 VSS 585 AD4Z VI8 VSS_649 VSS_713 NS & VSS 777 VSS_832 =5
AH28  |vsS 522 VSS 586 ADA4 Too—|VSS 650 Vss 714 132 ST_Jvss 778 vss 83339
AH30 —|vss 523 vSs_587[ AD48 o VSS 651 VSS_715 &7 VSS_779 VSS_834
AH32  |yss 524 Vvss 588 AC2 Voi VSS_652 VSS 716 rE6 GS? VSS_780 VSS_835 A3
AFBS _|\/SS 525 ves zgo| A3 o VSS 653 ves 7171 Mo b7 _|vss_781 VSS_836| A5
AFB7 |\sS 526 vas 590 ACY oo VSS_654 VSS_718 w GE8 VSS_782 vss_837| A7
AFA0|ysS 527 vas 591 [ ACIT VSS_655 VSS_719 6_|vss 783 VSs_838| A9
AHAZ |\ySS 528 VSS 592 ACI8 VB2 |vSS_656 VSS_720[ M2 F7_|vss 784 VSS_839[  C51
A |vss 529 ves 593 AC20 VB4 lvyss 657 vss_721[ M5 FIZ_|vsSS 785 VSS 840[ _C53
AR |yss 530 VSS_594 [ AC25 W7 _|vsS_658 Vss_722| M8 F18 |vsSs 786 VSS 841| C55
A |yss 531 Vss 595 AC26 VB9 vss_659 vss_723[ Ml F21 |vyss 787 VSS_842[ C59
A® _|vss 532 ves 506 AC30 W2 lvsSS 660 VsS 724 Me4 F27_|vss 788 vsS 843[ BL
AGIZ |vss 533 vas 597 AC3T %471 VSS_661 VSS_725 %3 EZE VSS_789 VSS_844| B2
AGAB |yes 53 vas oog | AC35 VSS_662 VSS_726 31 |vsSS_790 VSS_845[ B5
AT |vss 535 vas 599 AC36 Vb8 1vSS 663 VSS_727[MB3T, | F33 |vss_791 vss 846 B7
AGA |\vss 536 vas 800 _ACA0 ag VSS_664 VSS_728 NBg F39 _|vss 792 vss 847| B9
AG7 |vss 537 vas 601 [ ACAT V30— VSS_665 VSS_729 le?z FA2 1vSs 793 vss_848| Bll
A8 |vss 538 vas 602 [ ACAD VSS_666 VSS. 730 F48 |vss 794 VSS_849| BI13
AF5 |\ss 539 vas 603 A3 V25 |VSS_667 VSS31[ M5 F53 |vss_ 795 Vss_gs50[ B15
AF8 |\vss 540 vas 604 A7 V26 |vsS_668 VSSy732| M8 F54 |vss 796 Vss_g51| Bl7
AFTT |ves 541 vas 605 ACS8 1 xgil) VSS_669 Vss_733[ Ml E2 |vss_797 VssS_852| B19
AFT5 Jvas 242 ves eoa AAZ 1 Vi VSS_670 VSS 734 '34 Efg VSS_798 VSS_853 Bg%
AFI6 |ves 543 vas 607 | AA3 V35 _|vss 671 VeS 735 L2 E13 VSS 799 VSS_854 82
AFI9 |ves 54 vas 608 O v3E_|vss 672 VSS 736 L3 ELS VSS 800 VSS_855 825
AF2T|\yes 545 Vas 609 | AAD va0_|vss 673 vss 7371 L3 E20 VSS 801 VSS_856 Bzg
AF24 |\as o46 ves 610 AALZ Vil {vss 674 ves 738l L20 EZ6 | VSS 802 VSS_857 83
AF26 |\yes 547 vasa11| AAIS i8_Ivss 675 Vss 7391 LZ3 E34 VUSS 803 VSS_858 Bg%
AFZ9|ves 548 ves a1z AALG 05— VSS_6176 Vss 7401 L28 E0 VsS04 VSS_859 83
AF3T |\as 549 ves g13| AALD s —|VSS 671 ves 741 L34 EdVSS 805 VSS_860 835
AF34|\yes 550 vesg1a| AAZL Br_vss 678 vss 7421 L37 Ed7_VSS 806 VSS_861 83;
AF36 |yes 551 vesa15 | AAZ3 58 _lvss 679 Vss 7431 L40 ES/ VSS 807 VsS_862| B!
AF39 |yes 557 ves a1a| AA24 AL lvss 680 VSs 744l LA7 28_vss 808 VSS_863 84%
AFAT |\es 553 vesa17| AAZB T13_|vss 681 VSS 7451 LST VSS_809 VSS_864| B4
AFAA|\es 5oa ves a18 | AAZ9 TP Vss 682 VSs 7461 L58 D9 |vss_810 VSS_865[ B45
AF45 |yss 555 ves 19| AA3Z oSS _683 VSs 7471 8 DIS |vss 811 VSS_866| B47
AFA9 |yss 556 VoS 620 AA34 o6 Va8 6g VSS_748 D45 1VSS 812 VSS 867| B49
AF52 |yss 557 VoS 621 | AA3TY 50— VSSHbE5 VSS_749( J2 D51 1vsSs 813 vss 868 BS1
AF55 |yss 558 VoS 622 [ AA3D T52qVss 686 VsS_750( J3 D59 |lvss 814 VsS_869[ B53
AEZ |vsS 559 VoS 623 AM2 T3 VSS 687 vss_751f J9 Cl |vss 815 Vss_870 BSS
AE3 |vssS 560 VoS 64| AMAA as—|VSS 688 VssS_752| J12 G |VsSs 816 vss 871| BS8
AET9 |vss 561 VoS 625 AMS VSS_689 Vss_753 J18 C7__|vsSs 817 VSS 872| B5S9
AE2T |ves 562 VoS 626 AAIB 139 |vss_690 Vss_754| J21 Q9 |vss 818 VsSS_873| A2
AE24|ves 563 vas 627 ARGL T41 |vss 691 VSS_ 755 J24 Cll |vss 819 VSS 874 A3
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MEMORY: CHANNEL AO
]
V_MEM O M RROR FUNCTI ON ENABLED WTH PIN J1 H GH
U5 CGDDRS_BASE PINS A4-M2 USE RI GHT Sl DE VALUES V_'VEM o)
DDR5 8(GBx32 us |1 C
A0 VREFC  J14 PONER/ GROUND POP- g 1 ?459 KOHM
18 [T VREFC_37 - ~
VL0 VREFD 39 LTS A0 WA A5 HLO [BA3 A3/ BAL AS DQ/ D4l A4 A0 DCp4 (B 13 2 562
a |voo 1 vss 1| HL 13 < A0_MA A2 K11 |BA2 A4/ BAO_A2 DQL/ D@5 A2 A0_DR5 SBS 3
L1 — — KL 13 N AO_MA A3 K10 BA1_A5/ BA3_A3 D/ DQR6 B4 A0_DQR6 By 13 AO_VREFC @ 18
VLD 2 VSS 2= 13 ¢ A0 MA A HL1 |BA0_ A2/ BA2 A4 DB/ DQp7|_B2 AQ_DCR7 = 13
& vDD_3 vSS 32 7 - - D4/ DQe8|_E4 A0_DCR8 S 13 1l pa 1 o545
VD _4 VSS A2 13 N A0 MA A12 J5 |a12_A13 DQ5/ DQe9|_E2 AQ_ DP9 S 13 % 26 kom 53
=—lubb 5 VRS2 1BTRS_ A0 MATAL K5 |A11_AB/ A9_AL D6/ DQBO|_F4 A0_DQBO = 13 % —10%,,
o VD6 VS5m0 BERS_ A0 MA AT H | A10_AO/ AB_AT D7/ DQB1[_F2 A0ZDCB1 oS 2| GH 2 Sok
R10 VDD—7 VSS—7 D10 13 ( A0 _MA A6 HS5 A9 Kl/ All_AG = 2 402
Vb 8 VS B0 13 RS____A0_MAAD K4__|A8_A7/ ALO_AO
V_MEM O 21 VDb 9 vss_oLGlD [N ) - - DB/ DQ16| ALl g Ao DOI6 B
- LT VPR 10 N T 13 Py A0 EDCO R |EDC3/ EDCO DGR/ DQL7|_AL3&L A0TDQL7 = 13 =+
pir—|vPo-11 N S oT 13 XHr=_ A0 EDC L RI3|EDC2/ EDCL DQLO/ DQL8|[ BIL W A0 DOL8 = 13
T N VS 12 s 13 XEr=__ A0 EDC 2 C13_|EDC1/ EDC2 DQL1/ DQLY| 4BT8A. A0 DQL9 TS 13
VDD 13 VSS 13 13 &= A0 EDC 3 G2 |EDCo/ EDC3 D012/ DOpO[L E1L & A0 _DQ20 =S 13 V_MEM O
L14 |vDD 14 VsSs_14| Ki4 B DOL3/ DR [ LE13 A0 DX21 = 13 A
13 N A0 _DDBI 0 P2 ~DBI 3_N/ DBI 0_N 4/ Q2| Ell AQ D22 e 13
Bl Voo 1 vssQ 1L A2 13 SRS A0 DOBI 1 PL3 | DBl 2_N/ DBI 1N DOLeAB 3l FL3~ A0 D023 B
o vDDQ 2 VSSQ 2 £ 13 & H { AO_DDBI_2 D13 <pBl 1 N DBl 2 N =
M uRRQ 3 VSSQ 3Nt 13 =Rr=¢ A0 DDBI 3 D2, DBI 0_N/ DBI 3_N
BT —veQ 4 vSsQ 4L = - DQLAkDGE| U1l A0_DGCB CEDS 13
L Vs VSSQ STt BITNS_ A0 WKL P D4 |WCKO1_P/ WCK23_P D017/ D®|_UL3 A0 DD = 13
= VDDQ_6 VSSQ _6 o 13 4 A0 WCKI N D5 |WCKO1 N WCK23 N DOL8PQLO[ 111 AO0_DQLO D= < 13 1 622 OHM 1 612 OHM
T —IubbQ 7 VSSQ 5 13RS A0 WCKO P P4__|\WCK23_ P/ WCKO1_P D19/ DQI1[_T13 A0 DQLT = 13 % %
B5voDQ 8 VSSQ 8% PR A0 WCKO N PS5 |WOK23_N/ WOKO1 TN B0/ DQL2| NII A0 DQL2 T 13 5 5
VDDQ 9 vssQ ol AS [ - - BCp1/ DOL3| N3 A0 DOI3 oL G G
% vbDQ 10 VSSQ 10 = 18 13 AQ_CLKO P J12_ |k p D22/ D4 _MLL A0 DQL4 =S 13
VDDQ 11 VSSQ 11 is 13$ A0 CLKO N J11_|cK N D3/ DQL5| M3 A0_DQI5 D= 13
H3 |vDDQ 12 vssQ 12| N8 - B 18 13[TRD A0 CLKO P
K3 _|vDDQ 13 VSsQ 13| R3 13 A0 CKEO I3 ~cKE N
ME _|VDDQ 14 VSSQ 14 84? > O CRE- Dcpa/ DO U A0 DQD TS =
53 voDQ 15 vssQ 1514 13 A0 CAS N G3 ~{RAS_N CAS_N DCps/ DOL[ W2 A0 DL S 18 13Ty A0 CLKO N
vbDQ 16 USSQ 162 13@ A0 RAS N L3~|CAS_N RAS_N DQp6/ D@ | T4 A0_DC2 B 13
ES |vDDQ 17 VSSQ 17 T 3 - D7/ DQB|_12 A0_DB Doy < 13
S —|VDDQ 18 VSsQ 18 B 13 A0 CSO N LI e NAes Iy D28/ DA A0 DA =
vbQ 19 vSSQ 19 13@ A0 VE N G12,~cs” N VEIN D29/ DO N2 A0_DCb >Fr= 13
NIO _|vDDQ 20 VSSQ 20 _MLO = d DOB0/ DOB|_MA A0 DB ) SHE1ND gioi
B12 |vDpDQ 21 vssQ 21| Cl1 Su3fl70 DaB1/ DY [ M2 A0 DOV ) SHE1ED gioi
D12 |vDDQ 22 vssQ 22| Ril 10 18 A DRAM RESET R 32 RESET N B
F12_vDDQ 23 vSsQ 23| A12 o> J10&laen NC 1| A5
VDDQ 24 VSSQ 24 — U5
K2 vDDQ 25 VSsQ 25 E12 BTNy A0 ADBI N 14 ~ABI _N NC_ 2
VDDQ 26 VSSQ 26 -
P12 _|vDDO 27 vasQ 27| Ri2 MLO05505- 001 BGA170
T12 \vbDQ 28 vssQ 28| UL2 R455 R445
GL3 _|vDDQ 29 VSSQ 29| HL3 13 A DRAM RESET 1A 2 ADRMRESETC 1A 2 A DRAM RESET R [QOT 18 19
L13 _|vDDO 30 VSSQ 30| K13 MNP 10 M 1% 29 9 OV 1%
Bl4 |vDDQ 31 VSsQ 31f Al4 vk Fiyaker
D14 |vDDQ 32 vssQ 32| Cl4
F14 |vbDQ 33 VSSQ 33| El4
M4 |vDDQ 34 VSSQ 34| N4 1 R488
P14 |vDDQ 35 vssQ 35/ R14 ‘110 KOHM 1 o579
T14 |vDDQ 36 VSSQ 36| UL4 %0 **%%o PF
2 —T—2%
ML005505- 001  BGAL70 f2 2 @59\’
[VE_PARTH [MATL [ REF_DES DESCR. [ BOM PROPERTY ] L
MLOU5505- 00T IC [ U4, U5, U, U7, LB, U9, U10, UL1, U12, UL3, UL4, ULS MEM SM 8GB, 16MX32, GDDRS, 170:5@{ CGDDR5_ SAVEUNG -
MIO05717- 00T [ IC [ U4, U5, U, U7, LB, U9, U10, UL1, U12, UL3, UL4, ULS MEM SM 8GB, 16MX32, GDDRS, 170:5@1 CGDDR5_HYNI' X
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VEMORY: CHANNEL Al
| ]
GDDR5_BASE M RROR FUNCTI ON DI SABLED WTH PIN J1 LOW V_MEM O
PINS A4-M2 USE LEFT SIDE VALUES A
DDR5 8(@EBx 32 w 1 C 1
PONER/ GROUND DDR5_8GBX32 %%09§7 KOHM
19 Al _VREFC J14 |VREFC 37 = = 4
> AL0 |VREFD 38 = J1 |MFO/ MF1 MF=0/ MF=1 2 ,
ULO_IVREFD_39 BTRS__ AL MA A3 HLO |BA3_A3/BAL AS DQU/ DQR4| A4 AlL_DQ ¢ 13
a i 13RS AL WA A4 KI1 |BA2 A4/ BAO A2 DOL/ DCp5 | A2 AI_DQL = 13 AL VREFC ___ roOTy 19
tr—Vp-1 N 13RS AL MA A5 K10 _|BA1_AS/ BA3_A3 DCp/ DCp6| B4 AL DR B 13 1
o2 vss 2 13 AL MA A2 HLL | BAO_A2/ BA2_A4 DQB/ D27 [ B2 AL DB B 13 €129
A |vbD 3 vss_ 3| B5 )— — — / Déps | E4 AL DOA <DLl 9 KOHM—— I UF
&5 VDD 4 vss 4l BTN AL MA A12 35 |n2 m13 DB/ DPo|E2 AL DG pEZIED g % T84y
&= vDD 5 vss 5L L3 13RS AL WA A6 K5 | AT1 A6/ A9_AL D6/ DOSO[_F4 AL_DG6 == 1 T 2| X6k
R5_ |vDD 6 vss_6[ _T5 > AT VA AD FE | ALO™ A/ AS— AT | Doe1 [ F2 AL DO7 < B> 2 202
e Vs 7110 15 R A1 WA AT P5 (A9 AL/ ALL A6 P e o
RIO - —g[ D10 5 3 —
V MEM O D11 xg_g xgg—g GLO 13J AL MR A7 KA _AB_ATI ALO_AD ALY Al DCB =
— - - / 6 Ve 13 =
A Er—{ VD10 Vs Top o 13 AL EDC 3 R2_|EDC3/ EDCD Db/ DL [WALS AL_DCD == 13
L11 |vDD 11 vss 11| P10 Bl AT EX 2 R13 |EDY/ EDCL o/ DOLS 2 BLL AL DOLO Sl
$PLL vpp 12 vss 12| T10 B AT EXC T C13 |EDC1/ EDC2 D0 DB £1s AL DOLL S e V_.MEM O
& a—{vDD_13 vss 13 Hi4 13 $B=0 AIEDC D ©2|EDCD/ EDG3 DO/ DB E1L ATDOZ == 13
VDD_14 VSS 14 D =
) _141 B2 <> 3,.DoR1 | MEL3 Al_DOL3 13
B1 Al 13 ¢y AL DDBI 3 P2 ~|DBI 3_N DBI O_N ST ] S U - G
51— VP 1 VSSQ 1L~ — 13 =7 Al DDBI_2 P13 DBl 2N DB 1_N DQOL5/ De3 [l F13 Al DQL5 = 13
LVDDQZ VSSQZ Cl L @= b Al DDBlI 1 DlgHDBI 1 N DBl 2 N L}
FL_|vDDO 3 vSsQ 3|_EL 1% B AT DBl 0 2ol 0~ a
ML VDDQ 4 VSSQ 4 N1 13 < B > {J DBl 0_N DBI 3_N D6/ D08 ull AL DOL6 1s
TVoDQ 5 vssQ s B 1 TRS__AL W0 P D4 |weko1 P/ vicke3_p DAly/ DOo| U3 AL DL 9mmr= 13 1| R42g 1| R433
& U6 VS 6% 13RS AL WCKO N D5 |WOKO1_N WOK23_N BQL8/ DQIo|_T11 AL DI =mr= 13 D, 4 OM D, 4 OM
v vSSQ rs 13 { AL WCK1_P P4 |\WCk23_P/ WOKOL_P D019/ DOLL[ 113 Al_DQL9 B 13 0 0
VDo 8 VeS8 13RS AL WKL N PS5 WOK23 N WOKOL_N DGO/ DQI2[ NI AL DO omp={ 13 2l 5 2l 5
| B3 [vDDQ 9 VvssQ 9 A3 [ TN )— — » D21/ DOL3|_NI3 AL DCP1 —_Bl_> b 2 2
Ses wswers s o T e = n RS
?xmﬁ ng&ﬁ $ 19 13 CKCN D23/ DQL5 Dz B 13
M3 VDDQ_14 VSSQ 14 U3 lsm Al_CKED J3©CKE N DQR4/ DQO w Al D@4 13 19 13@ Al CLKO N
VRS 1S VSIS 15 AL RAS N & ~|ras NAGAS N DC25/ DL 2 ALDP5 =B 13
E5_|VDDQ 17 vssQ 17| _F5 13@ AL A5 N L3 jcas N RAg N Do/ D22 Al %g —< B
N ] 7/ 13
oo VDDQ 18 vssQ 181 Wb 13 AL VE N L12 ~|VE N CS N Dp8/ Dot [N AL D8 gmmt=d 13
VDDQ_19 VSSQ 191 =Y Al CSO_N GL2 s — N2 Al 9 =
NL0 | vDDO 20 vSSQ 20[ MO 13 |CS_N VE'N DQR9/ DB D2 _&BrS 13
B12 |vpDQ 21 VSSQ 21[ CI1] 113 DQB0/ DO | WA =
DI2 RL1 ¥49) DQB1/ DY DB Da:w»EE
Fio—vPDQ 22 VSSQ 221 s 18 A DRAM RESET R J2 RESET N
VDDQ_23 VSSQ 23| Al2 | - T sen e 1l A5
HIZ _|vDDQ 24 vssQ 24| €12 13 AL ADBI N J4, ARl N NG 2[5
}K12Jvoog 25 Ve 28 E12 - ® 2|
to1s vmmz7 Vees oy RI2 ] AL 20 MLO05505- 001 BGAL70
1112 |vDDQ 28 VSSQ 28| Ul2
L GL3  |vDDQ 29 VSSQ 29[ H13 1
L13 |vDDQ 30 VvSSQ 30| K13 ??8 OHM
Bl4 |vDDQ 31 VSSQ 31| Al4 )
D14 |vDDQ 32 vssQ 32| Cl4 2 %i
L F14 " |vDDbQ 33 VsSSQ 33| _El4 2
I M4 vDDQ 34 VvSSQ 34| Ni4 €L
P14 |vDDQ 35 VvSsQ 35| Rl4 - -
[T14 |vDDQ 36 VSSQ 36| Ul4 ]
MLOO5505- 001  BGAL70 L
PROIECT NAMVE PAGE CSA FAB | VER
M CROSOFT BAGE
CONFI DENTI AL | Cactus 19/82 |19/82 | GR| 0.99




VEMORY: CHANNEL BO
| ]
GDDR5_BASE
V_MEM O M RROR FUNCTI ON ENABLED W TH PIN J1 H GH V_MEM O
DDRS>_8GBx32 u7 IC PINS A4-M2 USE RI GHT SI DE VALUES A
POVNER/ GROUND DDR5_8(GBX32
20 m BO VREFC J14 |\VREFC 37 1
GiggVREFDi% J1 |vFO/ MFL MF=0/ MF=1 %/%J/ KOHM
_|VREFD_39 0
- 12 BO_MA A5 H10 |BA3_A3/ BA1_A5 / DQR4|__A4 BO_DQr4 Ve 12 2
GlL_|vpD 1 vss 1| Hl 12 3 B0 WA A KI1 |BA2” A4/ BAO_A2 ﬁ/ %5 A2 B0 D(25 Da: 3 12 f52
L1 |vDD 2 vss 2| Ki 12 < B0 MA A3 KIO |BAL_AS/BA3_A3 DQ2/ De6[ B4 B0 DQP6 B 12 BO VREFC _roygT) 20
(sz VDD _3 VSS_3 g 12 < BO_MA A4 Hi1l |BAO_A2/ BA2_A4 DB/ DQR7 Eﬁ Eg %; EBrS 12 L
VDD_4 VSS_4 — / DQR28 12
S VDD 5 vss 5| L5 12 N BO_MA A12 J5 |A12_AL3 %/ %9 E2 BO_DGP9 Dens 312 . %1 28 KOHM Fher
RS |vDD 6 vss 6] 15 12 < B0 MA Al K5 |A117A6/ A9_AL DQ/ DGBO[F4 B0 DGBO B 12 % 0%,
1 C10_ |vDD 7 vss_ 7| Bl1O 12 ¢ BO MA A/ H4 A10_A0/ AB_A7 DQ7/ DB1|_F2 BO_DQB1 D= 12 2 %l 2 XiSR
gﬂ VDD_8 vss_s%g 12 < Eg m ﬁg Eﬁ A9_Al/ Al1_A6 LD 1 402 202
vV MEM O VDD_9 VSS9 12 < A8_A7/ A10_AO
— e/
A LI Vo s ves 19 Plo BO_EDC 0 R2|Epcs/ EDOD T oo = 1 L
P11 lvpD 12 VvsS_12| T10 igf = )r BO_EDC 1 R13 |EDC2/ EDC1 Dé'fg/ %8 B1T BO_DQ18 P ; ig -
Gl4_|vDD 13 vss 13| Hi4 12 == BO EDC 2 C13 1EDC1/ EDC2 DQL1/ DOL9| B3 BO DQLY EBrS 12
L14 |vDD 14 VSs_14|_Ki4 1B BOEXS 2 |Epco/ EDC3 DQi2/ Do 11 B0 DX20 B 12 V_NEM o
3LDQRjF13 BO D1~ » 12
Bl |vbDQ 1 vssQ 1| AL LB BO DDBI 0 P2 ~DBI 3_N DBI 0_N %4/ %2 Fi1 BO DQp2 D= ;12
E% VDDQ 2 vssQ 2| CL 12 & B/ Bg DDBI ; Plg DBl 2_N/ DBl 1_N DQI54ADR3[ F13 BO_DQR23 ‘< Brs 12
E VvDDQ 3 VSSQ 3 ﬁ% 12 B Eo %: z Déz DBl 1_N DBl 2_N
P1 ¥DDQ‘51 ¥§§%§ R1 i =D DRIO_NDBIS N DQL6/ DQB| ULl BO_DGB 12
L= o Ve
T1 |vDDQ 6 vssQ 6 UL | 12 N\ BO_WCK1 P D4 |WCKO1_P/ WCK23_P. pQL7/ D[ UL3 BO_DQO D ;12
& _|vopQ 7 vssQ 7|2 12 < B0 WXI N D5 [WoK01_N WoK23_ N DQLs/ DQLo[_T11 B0 _DQIO B 12 1 B43g 1 Rd42
L2 |vDDQ 8 vssQ 8| K2 | 12 $  BOWXOP P4 |\WoK23_P/ WBKD1_P DOLY/ DOL1| _T13 B0 DQLL B 12 D, 4 OM D, 4 OM
B3_|vDDQ 9 VSSQ 9| A3 12 < BO_WCKO N P5_|WCK23_ N WCKOL N DCR0/ DQL2|[_NIT BO_DQL2 B 12 D D
D3_|vDDQ 10 vssQ 10[_C3 — o N\ DQr1/DQL3[ _NI3 B0 DQI3 = 2 GHb 2 GHb
F3  |vbbQ 11 vssQ 11| _E3 | 20 12 BO CLKO P J12 ek P DQR2/ D14 M1 B0 DQ14 Sl 15
e N3 0_CLKO 2 Sl
VDDQ 12 VSSQ 12 20 12 B KO_N J11 |cKCN D3/ DQ15| M3 BO_DQL5 Ya:» e
K3 |vDDQ 13 vssQ 13| R3] 20 12[TN) BO_CLKO P
";/g VDDQ 14 VSSQ 14 Uci’ 12 [T BO_CKEO I3 ~|CKE_N w B0 DO
VDDQ 15 VSSQ 15 , DQR4/ DQO (T 12
T3 |vDDQ 16 VSSQ 16| R4 12 BO CAS N G ~|RAS N CAS N DQ5/ D1 | U2 B0 DQL D= ; 12 20 12[TN> BO CLKO N
Eg vDDQ 17 VSSQ 17 Eg 12 BO_RAS N L3 SCAS N RAS N DQR6/ DR % Eg % B 12
VDDQ 18 vssQ 18 M| DQR7/ DQB Dz 12
E10 |vDDQ 19 vssQ 19| F10 12 B0 CSO N LI2 ~WEWW CS N DQR8/ D | N B0 DA D= ;12
N1O |vDDQ 20 VSSQ 20| MLO | 12 BO WE N Cl2p=1CS N VE_N DQR9/ DB | N2 BO Db TS 12
B12 |vDDQ 21 vssQ 21| Cl1] DQBO0/ DQe | Mt BO_DQ6 ST 12
D12 |vDDQ 22 vssQ 22| R11 J13 |7Q DQ@B1/ DQ7 | M2 BO_DQ7 /S 12
F12 |vDDQ 23 VSSQ 23| Al2 | 21 20 mB DRAM RESET R JZQRESET N
HL2 |vDDQ 24 VvSsQ 24| Cl2 J10 —ISEN NC 1| A5
K12 |vDDQ 25 VvssQ 25| El12 2 [T BO_ADBI N J4~ABI _N NC 2| U5
ML2  |vDDQ 26 VSSQ 26| N12 |
P12 |vDDQ 27 vssQ 27| R12 MLO05505- 001 BGA170
T12 |vDDQ 28 VSsQ 28| UL2
Gl3  |vDDQ 29 VSSQ 29| H13
L13 |vDDQ 30 VSSQ 30| K13 R448 RA37
gﬂ VDDQ 31 vssQ 31 Ald 12[ TRy B DRAM RESET 1 A 2 B DRAMRESET C 1, 2 B DRAMRESET R [QgT 20 21
uboQ 32 USSQ 32 10, OHM 1% 49.9 OMM 1%
FL4_1vDDg 33 VSSQ 33| _E14 463 Ziczake?
ML4  |vDDQ 34 VSSQ 34[ N14
P14 |vpDQ 35 VvSsQ 35| Ri14 = =
T14 |vDDQ 36 VSSQ 36[ Ul4 1 R4§16
%0 KOHM 1 o572
MLO05505- 001 BGA170 = %0 —— 120 PF
2 b 38y
2
s
M CROSOFT PROJECT NAME PAGE T CSA_ [ FABT VER
CONFI DENTI AL | Cactus 20/82 |20/82 | GR| 0.99




VEMORY: CHANNEL Bl
]
GDDR5_BASE
— M RROR FUNCTI ON DI SABLED W TH PIN J1 LOW
DDR5_8GBx32 PINS A4-M2 USE LEFT SIDE VALUES vV MEM O
POWER/ GROUND U6 1C
21T Bl VREFC i&g VREFC_37 DDR5 8GBX32
__|VREFD_38 1| R4
U10 _|VREFD_39 = J1_|MFO/ MFL MF=0/ MF=1 ?0/89 KOHM
(1]
Gl |vDD 1 vss 1| HL 12 Bl MA A3 H10 |BA3_A3/ BA1_A5 / DQR4|__A4 Bl DQO Ve 12 2
LT |vDD 2 vss 2| KI 12 S BI WA A KI1 |BA2” A4/ BAO_A2 ﬁ/ %5 A2 BI DL ba: 312 £52
& _lvDD 3 vss 3| B5 12 { BLMAAS KIO |BAL_AS/BA3 A3 DQ2/ De6[ B4 Bl DQ2 SBrs 12 B1_VREFC oo 2
L4 |vDD 4 vss 4| G 12 < Bl MA A2 H11 |BAO_A2/ BA2_A4 D/ DQR7|_B2 Bl DQB Dan= 12
S |vbb 5 vss 5[ L5 — N - DQ4/ D8 B4 Bl DA D= ;12 1|l pa 1 537
RS |vDD 6 vss 6| TS5 12 N Bl MA A12 J5 |A12 AL3 DQG/ D9l E2 Bl DB De $ 12 % % KoHM— £
€0 |vDD 7 vss_7[ BIO 12 < Bl MA A6 K5 |A11~A6/ A9_Al DQs/ DQBO|_E4 B1,.D6 SBS 12 % T 10%
) _ S _ _ B 3V
JR10_|vDD 8 vss 8| D10 12 ¢ Bl MAAD H4  |A10” A0/ AB_AT DQ7/ DQB1| oF2 B1_DQr 12 2 %l 2| ¥R
V MEM O DI1_|vDD 9 vss_9[ GIO 12 < BL MA AL Fb_ A9 A1/ A11_A6 ==’ 2 485
- Gl1 > To|_L10 < » ~
ol VDD_10 VSS_10 Lio 12 < Bl MA A7 K4 __|A8_A7/ A10_AO o N B o
VDD 11 VSS_11 — / DQL6 e 12
P11l IvDD 12 vss 12| T10 LB Bl EDC 3 R2 |EDC3/ EDCO %/ %7 Al3 Bl DO D= ;12 =
LG4 IvDb 13 vss 13[ Hi4 1¢Er=  BILEDC? RL3 |EDC2/ EDC1 DQIO/DQLg| B1l B DQLO B 12 )
L14 vDD 14 vss_ 14| Ki4 12 == Bl EDC 1 C13 |EDC1/ EDC2 PQLIADQIOPFB13 Bl DOLL B 12
- - 12 o=mr= BI EDC 0 C2_|EDC0/ EDC3 DOL2/ B0 EI1 Bl DOI2 TS 12 V_MEM O
Bl |vDDQ 1 vssQ 1| Al L DQL3MDQe1| EL13  BI DQI3 B 1 A
Dl |vDDQ 2 vssQ 2 €1 124 N\ Bl DDBI 3 P2 ~DBI 3_N DBIO_N RQk4/ DQe2| F11 Bl DOL4 SBS 12
F1_|vDDQ 3 vssQ 3 ElL 12 Q== B1_DDBI 2 P13 ~DBI 2_N DBl 1_N D15/ DQp3| _F13  BI_DQI5 Dam: 12
'1\3/% VvDDQ 4 VSSQ 4 gi 122 B )F Ei %: é Dég DBl 1_N/ DBl 2_N o
I Vb vesa e[ UL B PRoNDRS DQu6/ DGl ULL Bl DQI6 TS 2
& |vDDQ 7 vssQ 7| H2 12 N\ Bl WCKO P D4 |WCKO1_P/ WCK23 P DQL7/DQo| Ul3 Bl DOLY EBS 12
L2 |vDDQ 8 vssQ 8| K2 12 < Bl WKO N D5 |WCKO1_N/ WCK23EN DQLs/ DQIo| T11  BI DOI8 B 12 1 R4l 1 R413
B3~ |vDDQ 9 vsSsQ 9| A3 12 { BLWXLP P4 | WOk MPMAGKOL R DOLY/ DOL1| T13  BL DQIO B 12 D, 4 OM D, 4 OM
D2 |vDDQ 10 vssQ 10[_C3 12 < Bl WK1 N P5_|\WCK23 “NAWCKOLTN D0/ DQL2[ _NIT _ BI DQRO S 12 D D
F3_|vDDQ 11 vssQ 11| E3 — - - DQp1/ DOL3[ NI3 Bl DCP1 = 12 2 2
H3  |vDDQ 12 VvSsQ 12| N3 21 12 Bl CLKO P J12 |cK_ P DQR2/ D14 M1 Bl D2 EBS 12
K3 |vDbDQ 13 VSsQ 13| R3 21 12 @ Bl CLKO_N J11 KON D3/ D15 M3 Bl D@3 B/ 12
";/g VDDQ 14 VSSQ 14 84? 3 21 12 [T Bl CLKO P
T3 xDDQDDQ ig ﬁg&ig R4 = I P YN D4/ DQO| WA Bl D4
v 12
ES |vbDQ 17 VSSQ 17| k5 12 Bl RAS N G3 ~(RASAV CAS_N D5/ D1 | U2 Bl D25 B ;12 21 12 [TND)— Bl CLKO N
E':[% VDDQ 18 VSSQ 18 l'glISO 12 Bl CAS N L3 ~ICAS"N RAS_N DQR6/ DR % Ei %g EBS 12
VDDQ 19 VSSQ 19 7! 12
N1O |vDDQ 20 vss%zo MLO 12 Bl VE N L12 ~WE N/ CS N %8/% N4 Bl D28 § B ; 12
gﬁ VvDDQ 21 VSSQ 21 %% 12 @ Bl CSO N Gl2 ~<CS N WE_N DQR9/ DB m Ei %g ST 12
VvDDQ 22 VSSQ 22 o/ 12
F12 |vDDQ 23 vss%23 Al2 J13 |7Q %1/% M2 Bl DQB1 Sl 15
;)
H12  |vDDQ 24 VSSQ 24| Cl2 20 @B DRAM RESET R JZQRESET N
K12 |vDDQ 25 VSSQ 25| E12 J10 -|SEN NC 1| A5
M2 |vDDQ 26 VSSQ 26| N12 2 [T Bl ADBI N J4~ABI _N NC 2| U5
P12 |vDDQ 27 VvssQ 27| R12
T12  |vDDQ 28 VSsQ 28| UL2 MLO05505- 001 BGA170
Gl3  |vDDQ 29 VSSQ 29| H13
L13 |vDDQ 30 VSSQ 30[ K13
Bl4 |vDDQ 31 VSSQ 31| Al4
D14 |vDDQ 32 vssQ 32| Cl4
F14 |vDDQ 33 VSSQ 33| El4
M4 |vDDQ 34 VSSQ 34| N4
P14  1vDDQ 35 VvssQ 35| Rl4
T14 |vDDQ 36 VSSQ 36| Ul4
MLO05505- 001 BGA170 ) )
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT BAGE
CONFI DENTI AL | Cactus 21/82 |21/82 | GR| 0.99




8 7 6 5 4 3 2 1
V_MEM O
CHANNEL A/ B DECOUPLI NG
1o oy Loy Loy
T 5\/ 6, %" T %e{ T 64V
8ok &R 8ok &3
V_MEM O V_I\/EM o) 7
T MEMORY CHANNEL A0 DECOUPLI NG MEMORY CHANNEL A0 DECOUPLI NG
Y 573 icm Y cs63 icsm ic9 lcms Y cgo 1 €135 Y esra 1L o3 Y eseg Y esas Y os7a Y os70 Yo cs31 M oos24
1 UF 1 UF 1 UF 1 UF o 1 UF 1 UF 1 UF 1 UF 1 UF 1 UF 1 UF
8%y, 80Py, 0%y %05" %05" %05" Ty 0%y, TRy %O% o 808y T E0%, 0%, Triop,, io%,, i0%,,
2| X5R 21 X5R 21 X5R 2| X5R 2| X5R 21 X5R 21 X5R 21 X5R 21 X5R 2x§ ZX'Ez 2x'i?z 2X'E€ ZX'% 2X'E{ 2X'E€
82 482 482 8 82 82 482 82 482 82 482 482 482 482 482 482
V_I\/EM o) - V_MEM'O -
MEMORY CHANNEL Al DECOUPLI NG T MEMORY CHANNEL Al DECOUPLI NG
LCSS,F ic567 iq )7 icslﬁw ic577 ic1l§7 icn? ﬂg:sul ELEZMFS ig:suz; il 530 LCS?S Lc575 Lcsse Lcszo ig:s&g
**%Ogo %O% %Of %04} %Of %04} %Oéj %000 10‘% 10% 10% lOA) lOA) lOA) lOA) 10%
2x'RV X X5R X X X X 2x'RV 29(“;’1\/ 29(“;’1\/ 29(“;’1\/ 2x'?F’zV 29(“;’2\/ 29('%\/ 29(‘RV 29('%\/
482 82 8 82 82 82 82 482 482 482 482 482 482 482 482 482
T 1
V_I\/EM o) V_I\/EM o)
MEMORY CHANNEL B0 ADECQUPLINNG MEMORY CHANNEL BO DECOUPLI NG
1 €100 LgSszF Llc7uzF Llc%tFl Lg:54F7 ig:s&l 4 584 LlasFl Lg:s&s Lg:sdag Lg:stjaFo Lg:sthAr Lg:suzg Lg:sgg Lg:sthl Lg:sgp
**(];Oé) **%O% —10% —10% **108/]0 10% **108/]0 ~f10(l% —10% —10% —10% —10% —10% —10% —10% —10%
2 & \Y 2 XI%V 2 gs(?év 2 ga(%v 2 ga(%v ;(?(%V 2 )6(%V 2 )6(%V 2 9(?R’V 2 9(?R’V 2 ga(:é{v 2 SS(PF’QV 2 ga(:av 2 ga(?év 2 SS(PF’{V 2 SS(PF’QV
82 402 482 482 482 : 482 482 482 482 482 482 482 482 482 482 482
V_I\/EM o) V_MEM O
MEMORY CHANNEL Bl DECOUPLI NG MEMORY CHANNEL Bl DECOUPLI NG
1 c101 1 866 1 121 EE 73 1 73 1 86 EE 862 1 855 Lg:sthG LE:SUGFO Lg:stG Lg:sulFs Lg:susé Lg:suzg Lg:sul; Lg:slgsFl
**%O:? **%O?) **%Oé) **%O% **%050 **%O:? **%O?) **%Oén —10% —10% **108/]0 —10% —10% —10% —10% —10%
of ek ¥ 2 ¥RV 2 xRV o2 RV o2l RV 2 xRV 2 RV 2 feRV of RV 2 %RV 2 xRV o2 feRV o2l ReRY 2 xRV 2 xemV 2 %RV
) ) ) ) ) ) ) ) 485 485 485 485 485 485 485 485
NOTE: ADDI TI ONAL MEMORY DECOUPLI NG ON PAGE 33 PROJECT NAVE PAGE | CSA_ | FAB | VER
CONFI DENTI AL | Cactus 22/ 82 |22/82 GR| 0.99
8 7 6 5 4 3 2




VEMORY: CHANNEL CO
]
g GDDRS_BASE M RRCR FUNCTI ON DI SABLED W TH PIN J1 LOW
DORE 8CBX30 PINS A4-M2 USE LEFT SIDE VALUES
uUs 1 C
POVNER/ GROUND
23 WVREFC_N DDR5 8(GBX32 vV MEM O
Al0 _|VREFD 38 A
U10 __|VREFD 39 = J1_|MFO/ MFL MF=0/ MF=1
GL_|vDD 1 VSS HL 11 Ny (0 MA A3 HIO |BA3_A3/ BAL_AS DQO/ DQR4|_ A4 0 DQ y, " 1
L1 |vbD 2 vss‘% K1 11 < Q0 MA M K11 |BA2_ A4/ BAO_A2 DOL/ D5 | A2 C0_DQL Sz ; 11 o/gg KOHM
& VDo 3 ves5[ B 1 { Q0 _MAAS KI0 |BA1_A5/ BA3_A3 D/ DR6[ B4 C0_DR2 IS 1 D
& {voos ves s 11 " CoMA A2 HIT _|BAO_A2/ BA2_Ad De/ b7 B2 o % b ¥ 2| b
G |vDD 5 > 5 L5 DQ4/ DQR8 : 11
R5 VDD 6 xgg—g T= 11 N Q0 MA A2 J5 [A12 A13 D6/ DQ9|_E2 Q0 Db po= ; 11 Q0_VREFC [T 23
Cl0 VDo 7 ves—7| BLO 1 < CQ0_MA A6 K5 |A11_A6/ A9_AL DQs/ DQBo|__F4 Q0_DQ% SBS 1
RI0O_|vDD 8 vass[ DIO 11 ¢ Q0 MA AQ H4 | A10_A0/ AB_AT7 DQ7/ D@B1[_F2 Q0 Dby D= $ 11 1 % -1 €190
VvV MEM O DI _|VDD 9 vss_o[ _GLO 1 S0 MA AL P A9 A1/ALL_AG - ofrd KOAM —Z100F
- &1 VDo 10 vSs 1ol L10 1 S C0_MA A7 K& | A8_A7/ ALO_AO P 163V
L1l |vDb 11 vss 11| P10 DGe/DQLeL ALl T 90..DCB a3y 2 5 485
FIT Ivoo1s Va1 T10 1Py Q0 EC 3 R2 |EDC3/ EDCO DO/ DOL7 [ _AL3# 00 DOo B 1 402
Gl4_|\vDD 13 ves 13| HI4 negr=$ 0 EDC 2 RI3 |EDC2/ EDCL DQLO/ DQLg[ BEL €0 DQIO SBS 1
L14 _|vDD 14 vas 14 Ki4 n&Pr= O ERC 1 C13 |EDC1/ EDC2 DQL1/ DQI9[ B13 [SUPe/N] SBS 1
— — P : Q0_EDC 0 €2 _|EDco/ EDC3 DQL2/ DQR O ELL Q0_DQL2 Dz & =
Bl |vDDQ 1 VssQ 1| Al DQL3/ DQea| El C0 D13 B u
BL VDo) 2 vesy 2[CL NP0 DBl 3 P2 ~DBI 3_N DBI 0_N DQL4/ BQe2) FI11 Q0_DQL4 B 1 V MEM O
FI_|vDDO 3 vSsQ 3| _EL 1 /= 0 DDBI 2 P13 <DBI 2_N DBl 1_N DQ15/ D@3 [WWEL3 Q0 _DQAL5 B 11 -
ML |vDDQ 4 VSSQ 4|_NI 1 Q=pr=§  C0 DDBI 1 D13~ DBl 1_N DBl 2_N NUE1ED4 A
PL_|vDDO 5 vSsQ 5| _RL 11 B9 0_DDBI 0 D2 ~<DBI 0_N/ DBI 3_N
T1 |vDDQ 6 vSsQ 6 UL DQL6/ DQBY U1l Q_DQL6 CBED 1
& |vpbQ 7 VsSsQ 7[_H2 1 N (0 WKO P D4 |WCKO1_P/ WCK23_P DOL7/Do|__UL3 C0_DQL7 B 1
L2_|vDDO 8 vssQ 8[_K2 11 $ G0 WCKO N D5 |WOKO1_N WCK23_N DQ18/ DQLo[_T11 Q0 DQL8 B 1
B3_|vDDO 9 vSsQ 9| A3 11 < Q0 WK1 P P4 |\\cK23_ P/ WCKO1_P DQLY/ DQL1[ T13 Q0 _DQL9 SBS 1
B3 |vDDO 10 V$SQ o[ _C3 11 $ OO VCKI N P5  |WoK23”N WCKO1_ N DQR0/ DQL2|[ N1 Q0_D20 D E 1| RA77 1| Ra7
F3_|vDDQ 11 vssQ 11| _E3 DR1/DQI3[ N3 CO DOPl B 1 le 4 OHV fp‘ 1 o
H8_|vDDO 12 vSsQ 12| N3 23 11 Q@ _ako_p 312 ok p DGe2/ DQL4| M1 Q0 DQP2 Dz S 73 %
K3 |vDDO 13 VSSQ 13[_R3 23 11 Q_CLKO_N JIT{CKCN DG3/ DQL5| M3 Q0 DGR3 b ! 2 2| o
M8 |vDDQ 14 VSSQ 14| U3 - 2 2
P3_|vDDO 15 VSsQ 15[ A 1 [Ty O-E I3 CKEN W @ D@4
T3 |vDDQ 16 VvssQ 16| R4 DQR4/ DQO Vg 1
ES |vDDQ 17 vss&n F5 1 Q) RAS N G3 ~|RAS_N/ CAS N DCp5/ DQL|_ U2 C0_DP5 S5 ;11 23 L[ TN C0_CLKO P
N> |vDDO 18 vssQ 18| _Mb 1 ChCha N LgtjCAS—N’ RAS N DQ26/ D213 S bs B 1
E10 |vDDQ 19 VSSH F10 D27/ DQB = 11
N1O |vDDQ 20 VSS%%?) MLO 11 CO_VE N L12 ~\VELN CS N DQR8/ D N C0_DQ28 %( = ;11 23 11@ CO0_CLKO N
B12 | vopQ 21 vssQ 21| Cll u U 3] CoN veRN DQR9/ D[ N2 CD DXPO i T
Diz_IvoDQ 22 VSSQ 22 RI1 213870 %0; DQs |8 o %Cl) B 1
VDDQ 23 A12 1/ DQ7 11
HI2 |vDDQ 24 Xéé&%i Cl2 24 23[ TN HC DRAM RESET R J2 ~|RESET_N <L
K1Z_|vDDQ 25 VSsQ 25 EL2 J10 —1SEN NC 1| A5
M2 |vDDQ 26 VSSQ 26[ NI2 NNy L AN T4 ABI _N NC 2|
P12 |vpDQ 27 VvssQ 27| R12
T12_|vDDQ 28 VSS%ZS U12 @ Z MLO05505- 001 BGA170
Gl3  |vDDQ 29 VSSQ 29| H13
L13 |vDDQ 30 VvSSQ 30] K13 R507 R509
B14 |vpDQ 31 VSSQ 31| Al4 80 11@ C DRAM RESET 1 2 CDRAMRESET C 1 2 C DRAM RESET R @ 23 24
DL R jep oM 0FMA® | O
VDDQ 33 VSSQ 33
M4 |\vDDQ 34 vss%34 N14 G
P14 |vDDQ 35 VSSQ 35| _Ri14
T14_|VDDQ 36 vsSSQ 36Ul = ! 51{5 58 koM 1 o648
: 0, 1
MLO05505- 001  BGA170 + 5 o —_igd FF
%2 2 ?lé \J
s
M CROSOFT PRQIECT NAME PAGE gﬁéz FAB | VER
CONFI DENTI AL | Cactus 23/ 82 |23/82 GR| 0.99




VEMORY: CHANNEL C1
]
U9 CGDDRS_BASE
DDRS_8GBx32 V MEM O M RROR FUNCTI ON ENABLED W TH PIN J1 HI GH
PONER’ GROUND - PINS A4-M2 USE RI GHT S| DE VALUES
Al10 _|VREFD 38 DDR5 8(GBX32
U10 _|VREFD 39 1 VT 1
MFO/ MF1 = =
GL |vpD 1 VsSs 1| HL V_MEM O
L1 _|vDD 2 vss 2| KL 11 N\ ClL MAAS HIO |BA3 A3/ BAL_AS DQO/ DQR4|_A4 Cl_Dep4 CEDS it A
G |vDD 3 vss_ 3| B5 11 { C1I MA A2 K11 |pa2 A4/ BAO_A2 DQL/ D5 A2 Cl D25 SBS 1
L4 |vDD 4 vss 4 & 11 ¢ CIMA3 K10 |BA1_A5/ BA3_A3 DR/ DQ6| B4 Cl DP6 SBS 1
G |vDb 5 vss 5[ L5 11 { CIMAM HI1 |BA0_A2/ BA2_Ad4 DB/ DR7[_B2 Cl D7 TS 1 1 g§ KOHM
e e, QTR s - T o
VDD_7 VSS_7 11 N A12_A13 / DQR9 11
RLO_|vDD 8 vss 8|_DL0 11 {___CLMAAL K5 |A11-A6/ A9_Al %/ %o F4 C1 DCBO )b 2 OH
V MEM O D11 |vDD 9 vss_9| GLO 11 ¢ ClL MA A7 HA_ | A10_A0/ AB_A7 DQ7/ D@1 _F2 Cl_DB1 SRt 11 2 Cl VREFC
- GI1_|vDp 10 vss 10| _L10 1 $_ CLMAAG F6 A9 Al/ AL1 A6 = = {&T> 24
Eﬁ VDD 11 VSS_ 11 %8 11 < Cl MA AQ K4 | A8 A7/ A10_AD " i & Dote 1 U v
VDD_12 VSS 12 — DQB/ DQL6 CE 11 i
Gl4_|vpD 13 vss_13[ Hi4 1 B> CLEDCO R2 |EDC3/ EDCO DQY/ DQL 7 ALS TWCL DQL7 = 0 %/0% KOHM — 1 tF
L14_|vDD 14 vss_14[ _Ki4 I o e SR = o RLS |Enco] Ency ooro/ Dt BII CLDois = 3 on ) égé
1 == EDC1/ EDC2 DQ11/ DQLY B 11 2
B% vDDQ 1 VSSQ 1 éi 11 S S Cl EDC 3 C2  |EDCO/ EDC3 DQL2/ DO Eié % %Cl) B ;11 402
VDDQ 2 VSSQ 2 3/ DQR1 11
FL_|vDDO 3 VSs0 3| EL 11 P> CL DBl 0 P2 ~{DBI 3_N/ DBI 0_N Do) Depa| F1i Gl o0z = 1
gli VDDQ 4 VSSQ 4 gi 1 = g %: % BigHDB' 2_NDBI1_N DO15ARQe3|  F13 Cl DQ23 & 11 =
PL_IvDQ 5 vssQ 5| Rl 1 CEr=S— <L Dol 2 DzHDBl 1" N/ DBI 2_N (B
[€7) ¥DDQ$ ﬁg&g H2 " 5L > éDBI 0-NDBIS.N DQt6/ D | ULl Cl DGB V_MM O
Ve 11 -
L2 |vpbDQ 8 VSsQ 8f K2 11 N\ Cl WCK1 P D4 |IWCKO1_P/ WCK23_P. DQL7/ DQo| U3 Cl DO Dam: ;11 A
B3 |vDDQ 9 VvssQ 9 A3 11 { Cl WXI N D5 |WCKO1 N WCK23_ N DQLs/ DQLo[ 111 Cl DQLO SBS 1
D3 |vDDQ 10 vssQ 10| _C3 11 < CIL WXO0 P P4 |\WcK23~ P/ WCKQAPP, DQLY/ DQL1[ T13 Cl DQL1 SBS 1
Eg VvDDQ 11 VSSQ 11 Eé 11 < Cl WCKO N PS5  |WoK23™ IV WCKO1 N DQ20/ DQL2 mié g %g EBrS 1
VDDQ 12 VSSQ 12 — DQR1/ DQL3 &F 11
K3 |vDDQ 13 vssQ 13| R3 24 11 Cl CLKO P J12 |ck P D2/ DQL4[ M1 Cl DQl4 D= ;11
M3 |vDDQ 14 vssQ 14 U3 24 11 Cl GKO N J11 1N D3/ DQL5| M3 Cl D15 & 11 1| R52
P3__|vDDQ 15 VSSQ 15 A 2 ?6 3 oHv 1 12 OHM
Eg VDDQ 16 VSSQ 16 Eg U[TN> Cl CKEO J3OCKE N " o1 poo % %
VDDQ 17 VSSQ 17 4/ < 11 2
N6 |vDDQ 18 VSS%lS b 1 Cl CAS N G3,~|RAS_N GAS N %5/% 02 Cl DQL p:IED b2 2| oH
_ _ B 2
E10 |vDDQ 19 vssQ 19| F10 11 Cl RAS N |—35CAS_N/ RAS N DQR6/ DR | T4 Cl DQe ST 1
N1O |vDDQ 20 VsSsQ 20 MO DQR7/ DQB|_T2 Cl DB ST 1 o4 11 Cl CLKO P
BI2_|vDDQ 21 vssQ 21[ Cil 1 Cl CSO N 812 ~\VEQV CS_N D8/ DU M Cl_ D4 S 1 O
D12 |vpDQ 22 vssQ 22| Ri1 11@ Cl VE N GIZ2:<4eS'N VE_N DQR9/ DB | N2 Cl Db ST 1
F12_|vpDQ 23 vsSsQ 23] Al2 ~ DQ30/ DQs|__ M4 Cl D% SBS 1 4 11 Cl CLKO N
HI2_|vDDQ 24 VSSQ 24[ CI2 313 170 DCBL/ D7 |_M2 Cl_ DY B 11 O
K12 |vDDQ 25 VvssQ 25| E12 23 @C DRAM RESETUR JZORESET_N (B
M2 |vDDQ 26 VSSQ 26| N12 J10 —sEN NC 1| _AS
P12 |vDDQ 27 VvssQ 27| Ri12 LT Cl ADBI N J4OABI N NC 2| U5
T12 |vDDQ 28 VSsQ 28| UL2
GL3  |vDDQ 29 VSSQ 29| HL3 MLO05505- 001 BGA170
L13 |vDDQ 30 VSSQ 30[ K13
B14 |vDDQ 31 VSSQ 31| Al4
D14 |vDDQ 32 VvssQ 32| Cl4
F14 |vDDQ 33 VSSQ 33| El4
ML4  |vDDQ 34 VSSQ 34| N4
P14  |vDDQ 35 VSsQ 35| Rl4
T14 |vDDQ 36 VSSQ 36| Ul4
MLO05505- 001 BGA170 = =
M CROSOFT PROJECT NANE PAGE | CSA_ [ FAB| VER
CONFI DENTI AL | Cactus 24/82 |24/82 | GR| 0.99




VEMORY: CHANNEL DO
]
Upp  COOre-BASE M RROR FUNCTI ON ENABLED W TH PIN J1 H GH
DDRE 8CBx32 V_MEM O PINS A4-M2 USE RI GHT SI DE VALUES
POWER GROUND ull 1c
5 [TNY_C-VREFC  J14 |vrerc 37 DDR5_8GBX32 V—NEM ©
AL0 _|VREFD_38
UL0 _ |VREFD 39 J1_|MFO/ MFL MF=0/ MF=1
1
ﬁ VDD_1 VSS_1 Ei 10 DY DO_MA_A5 HIO |BA3_A3/BAl_A5 DQU/ DQR4 g DO_Dr4 B 10 %2 %47 KOHM
& voo s Ves 3| 85 ] s VW K10 |om el BT 3 T — e 1 SR 10 5 ggio
(L:é VDD _4 VSS_4 ﬁé) 10 D0 _MA A4 Hi1l |BAO_A2/ BA2_A4 DB/ DQR7 Eﬁ % %; B w0 2 DO_VREFC [T 25
VDD_5 vss 5 L5 | ) / DQR28 10
RS _\vDD 6 vss 6| TS 10 \ DO MA AL2 J5 |A12_Al13 %/ %9 E2 D0_Der9 b ;10 1
CI0 _|vDD 7 vss_7[ BIO 10 < D0 MA AT K5 |A11_A6/ A9_AL DQs/ DQB0[_F4 D0_DQB0 B 1 1 R228 kouv 387
e ek mia e T v et TR o BB 0" T ik
V_.MEM O GLL 3 o[ LL0 o { D0 VA AQ Rd a8~ - 2 2| X&R
$ el VDD_10 VSS_10 g 10 5 A8_A7/ A10_AO ) B3
PIT VD3 17 Ves-13rTI0 Do_EDC 0 Re_|Epcs/ Epco D e ATa% Dol SES
[ Gl4 " vpp 13 Vvss 13| Hi4 182 = i DO _EDC 1 R13 |EDC2/ EDCL Dg%/ %8 B11l DOUDQLS 4( = ; 18
L14 |vDD 14 VSS_ 14| K14 10 . D0_EDC 2 Cl3 |EDC1/ EDC2 DQL1/ DQ19| BL3 00_DQ19 Dan:: 10 =
- - 10 Br=__ D0 EDC 3 C2_|EDCo/ EDC3 DQ12/ Dpo| _ETTL  DORDR0 el 1
| Bl |vbDQ 1 vssQ 1| Al o DQL3/ DQR1 [.sE13 D0 DC21 SBrS w V MEM O
, DL vDDQ 2 vssQ 2| CL 10 B D0 DbBl 0 P2 ~DBI 3_N DBIO_N DQL4/ DQeZ|” FI1 D0 DOp2 D S A
"\j& VDDQ 3 vssQ 3| El 10 /r—¢ D0 DDBI 1 PlgHosl 2_NDBI1_N DQL5/ DQe3| F13 D0 DQ23 D¢ B $ 10
i VvDDQ 4 VSSQ 4 gi 10 /IS % %: g Déz >>jDB| 1_NDBI2_N
T1 xmg ﬁg&g UL - CJPBI 0N DBI3.N DQL6ADGB | ULl D0_DCB 10
& _vbDQ 7 vssQ 7| H2 | 10 y DO WK1 P D4 |WCKO1_P/ WCK23_P DQLE/ UL3 D0_Deo 1 B ;10
L2 |vDDQ 8 vssQ 8l Kz | 10 < DO WKL N D5 IWCKO1_N WCK23™N DQLg/ Dorof T1l DO_DQLO _&BrS 10
B3 _vDDQ 9 VSSQ 9 A3 10 < DO_WCKO_P P4 |WCK23_ P/ WCKO1_ P DQLO/DOL1| T13 D0_DQ11 CBrS 10 1| R56 1| R56
D3 |vDDQ 10 vssQ 10l & | 10 < DO_WCKO N PS5 |WCK23_N WCKO1_N D0/ DQ12[ NI1 D0_DQL2 Dan: 10 2 OHM Q[ OHM
F3_|vDDQ 11 vssQ 11 _E3 AL\ oy - - DQPT/ DQL3[ NI3 D0 DOL3 1 B ;10 % %
H3 _ |vbDQ 12 vssQ 12| N3 | 25 10 D0 _CLKO P J12 |cK_ P DQR2/ D14 M1 D0 DQ14 _&BrS 10 2 %l 2 %1
K3 |vDDbQ 13 vssQ 13 R3 | 25 10B D0 _CLKO N J11_|cKN D3/ DQL5|[_ML3 DO0_DQL5 X 2 2
";/g VvDDQ_14 VSSQ 14 Uci’ 00 CKED 13
VDDQ 15 VSSQ 15 s 10 Y CKE_N DO CLKO P
T3 |vDDQ 16 VSSQ 16 R4 > D4/ DQ|__ W4 D0_DQD _CED 0 25 10[TN>»—
ES_ |vDDQ 17 VSSQ 17| _F5 10 D0 _CAS N G3 ~[RAS N CAS N DQ5/ DQ1| U2 D0_DQL D, < 10
N5 V6 D0_RAS N L3>cas” N T4 D0_DQR =
, O VDDQ 18 VSSQ 18| Mo [ IOB UCAS_N/ RAS_N D26/ DQ2 Bl 10 25 10 DO CLKO N
E1I0_|vDDQ 19 vSSQ 19[ F10 D7/ DCB|__T2 D0_DQB3 B 10 O
N10 _|vDDQ 20 VSSQ 20| _MLO | 10 D0 _CS0 N L12 4WE N/ CS_N DQR8/ D | N D0 DA _&BrS 10
B12 |vDDQ 21 VvssQ 21| Cl1 | 10 DO VE N GlZch_N/ VE_N DQR9/ DB | N2 DO_DGb _&BrS 10
D12 |vpDQ 22 vssQ 22| R11 DQB0/ DQ | Mt DO0_DQ% _&BrS 10
F12 |vbDQ 23 VSSQ 23| Al2 | ZQ DQ@B1/ DQ7| M2 DO_DQr B 10
H12 |vDDQ 24 VSSQ 24| Cl2 26 RESET N B
1 K12 IvpDQ 25 VvSsQ 25| E12 SEN NC 1| A5
IML2 _ |vDDQ 26 VSSQ 26| N12 ] ABI _N NC 2| U5
P12 |vDDQ 27 VvssQ 27| R12
1 T12  IvpDQ 28 VvssQ 28| Ul2 MLO05505- 001 BGA170
L GL3  |vDDQ 29 VSSQ 29[ H13
L13 |vDbDQ 30 VvSSQ 30[ K13
B14 |vDDQ 31 VSSQ 31| Al4 |
D14 |vDDQ 32 VvssQ 32| Cl4 R551 53
L F14 vDDQ 33 VSsQ 33| El4 10@ D DRAM RESET 1 2 D DRAMRESET C 1 2 D DRAM RESET R @ 25 26
I M4 |vDDQ 34 VSSQ 34| N14 | 10 g—lMC'_J[% 49, 49 O—M_' 1%
P14 _|vDDQ 35 VSSQ 35 _R14 40 02
[T14 _|vDDQ 36 VSSQ 36| Ul4 ]
MLO05505- 001 BGA170 = ! ngé KOHM
L 156 L oog,
2 % 50
2 24’ v
2| NPO
402
M CROSOFT PROJECT NAME PAGE T CSA_ [ FABT VER
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VEMORY: CHANNEL D1
]
M RROR FUNCTI ON DI SABLED W TH PIN J1 LOW
1Q CPDRS_BASE PINS Ad- M USE LEFT SIDE VALUES
DDR5 8(GBx32 uLo e
V_MEM O
DL VREEC POVNER/ GROUND DDR5_8(GBX32 -
26T — J14 |VREFC 37 l—L
GiggVREFQ% = J1_|MFO/ MFL MF=0/ MF=1 1
__|VREFD_39
- 10[TNS___DL MA A3 HLO |BA3_A3/ BAL_AS DQ/ DQe4| A4 DL DQO CBS 10 %}/@? KOHM
Gl |vDD 1 vss 1| HL 10 ¢ DILMAM KI1 |BA2_ A4/ BAO_A2 DQl/ DQR5| A2 DL DQL =S 1 ’
L1 lvDD_2 vss 2| KI 10 ¢ DI MAAS KIO |BA1”A5/ BA3_A3 D/ DQ6| B4 DL_DCp EBS 10 2 ¢, DI VREFC
S VDD_3 VSS_3 g 10 4 DI_NA A2 Hi1 |BAO_A2/ BA2_A4 DB/ DQR7 2121 Bi % EBr=S 10 — [TOT> 26
VDD_4 VSS_4 — / DQ28 10
G |vDb 5 vss 5[ L5 10 N DI MA Al2 J5 |A12 A13 %/ %9 E2 DI_DCb *( : ;10 1 288
RS |vDD 6 VSS 6 15 10 < Dl MA A6 K5 |A11_A6/ A9 Al DQ6/ DQB0 [o.F4 D1 DQ6 EBr=S 10 % % KOHM  — T UF
Cl0 |vDbD 7 vss_ 7| Bl10 10 < DL MA AO H4  |A10_A0/ AB_A7 DQ7/ DQB1| E2 D1 _DQr B w % T89%,,
R10 |vDD 8 vss_g| D10 10 < D1 MA Al H6  |A9 A1/ A11_A6 2 %12 2 XiSR
V_MEM O ) gﬁ VDD_9 VSS9 ﬁg 10 < D1_MA A7 K4 _|A8_A7/ AL10_AO 211 DL 402
LI Voo 11 VoS 11| P10 10 (P> DL EDXC 3 R2_|Encs/ EDCD D Doy [ SAIs b1 Do SR 10
PI1_lvDD 12 vss_12[ TIO0 10 S|/ DL EDC?2 RI3 |EDC2/ EDCL DQLo/#DQ8js BIL DI DQLO EBS w0 =
Gl4 _vDD 13 vss 13| Hi4 10 &Br=5 DL EC 1 CI3 |EDCL/ EDC2 DQL1/DQL9[ =BI3 DI DQI1 EBS 1 ’
1L14 vpD 14 VSS_ 14| Ki4 10 & B/S D1 _EDC 0 & |EDCO/ EDC3 DQL2/ D@orgi% Bi %g EBr=S 10 V MEM O
8/ DQ21 10 _
Bl |vpDQ 1 vssQ 1| Al 10 (P> DL DDBI 3 P2 ~{DBI 3_N/ DBI 0_N BOL# D2 | F11 DI DXL4 = A
DL |vDDQ 2 vssQ 2| ClL 10 o=mr=<__ DI DDBI 2 P13 DBl 2_N DBI 1_N PQI5/pp3| F13 DI D5 B 10
FL_vDDQ 3 VSsQ 3| _EL D =L G > = DL3 | DBI 1N DBI 2N <=
ML DDQDDQ AR gl =D s Y D2 DBl 0~ -
PT—Vooo 5 VeSS 8 R D CJPe! 0N RIS DOL6/ DBl UL DI DQL6 10
Ve
T1 |vDDQ 6 vssQ 6] Ul 10 N\ Dl WCKO P D4 WoKO1_ P/ WCK234P DQL7/DQ| U13 D1 DALY D ;10
& _vppQ 7 vssQ 7| H2 10 ¢ DI WCKO N D5 |WCKOL1_ NQWCK23EN DQle/ DQLO| T11 DI DQI8 EBS 10
L2 |vDDQ 8 VSSQ 8|_K2 10 < DI WXI P P4 |WoK23~ P/ WEKO1 1P DOL9/ DQL1[ T13 DI DQL9 TS 10 1| R53 1 42 OHM
gg ¥DDQ91>O \S/gsgg '333 10 < Dl WCK1 N PS5 WoK23~ N WCK@1 N DQZO; DQ1§ m% Bi %Cl) EBrS 10 %@2 OHM %
DDQ V 1 s 1 10 0
F3_|vDDQ 11 VeSS 1a e 2 10 DL CLKO P 312 |k p D3/ Dt [ M1 D1 TP == 10 2 2| OH
e N3 - 3 il b 2
VDDQ 12 VSSQ 12 26 10 D1 CLKO N J11 |cKCN D3/ DQ15| M3 D1 DQ2 /S w0
K3 vDbDQ 13 VSSQ 13| R3
"\D/g VDDQ_14 VSSQ 14 84? L[N D1_CKEO J3 ~|CKE_N W ey 26 10[TND Dl_CLKO_P
VDDQ 15 VSSQ 15 4/ Ve 10
T3 |vDDQ 16 VSS%lG R4 10 Dl RAS N G —~|RAS_IV CAS_N %5/% 2 Dl DQR5 D= ;10
Eg VDDQ_17 VSSQ 17 E/g 10@ DI CAS N L3 cASAN RAS N DQR6/ DQR $g Bi %? EBrS 10 26 10[TND Dl CLKO N
VDDQ 18 VSSQ 18 DQR7/ DQB Dz 10
E10 |vDDQ 19 VvSsQ 19| F10 10 Dl VE N L12 W\ NV CS N DQR8/ Dy | N D1 DQ28 D= ; 10
N10 |vDDQ 20 VSSQ 20| _MLO 10 D1 CSO N G12@cs_r\v VE_N DQR9/ DB [ N2 D1 DQ29 &S 10
Bl12 |vDDQ 21 vsSsQ 21| Cl1 DQB0/ DQe | Mt D1 _DQBO &S 10
D12 |vDDQ 22 vssQ 22| R11 J13 |7Q DQ@B1/ DQ7 | M2 D1 DQB1 TBrs w
Eﬁ VDDQ 23 VSSQ 23 é%% BTN D DRAM RESET JiSORESET N 25
VDDQ 24 VSSQ 24 SEN NC 1|
K12 |vDDQ 25 VvsSsQ 25| El12 LT D1 _ADBI N J4~|ABI _N NC 2| U5
M2 |vDDQ 26 VSSQ 26| N12
P12 |vbDQ 27 VvssQ 27| R12 MLO05505- 001 BGA170
T12 |vDDQ 28 VSsQ 28| UL2
GL3  |vDDQ 29 VSSQ 29| H13
L13 |vbDQ 30 VvSSQ 30| K13
Bl4 |vDDQ 31 VSSQ 31| Al4
D14 |vDDQ 32 vssQ 32| Cl4
F14 |vbDQ 33 VSSQ 33| El4
M4 |vDDQ 34 VSSQ 34| N4
P14 |vbDQ 35 VvSsQ 35| Rl14
T14 |vDDQ 36 VSSQ 36| Ul4
MLO05505- 001 BGA170 =
M CROSOFT PROJECT NAME PAGE [ CSA_ T FAB[ VER
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MEMORY. CHANNEL C/ D DECOUPLI NG

V_'VEM O CHANNEL C/ D DECOUPLI NG

1 1 1
- %9U|8: ‘*5:26 SU% £¥C875 **5:29 9u?:
—20% —20% 22 Ur —20%
3V 6.3V —T-20% 6.3V
2| X5R 2| X5R 2 6.3V 2| X5R
885 885 §g§ 885
V_MEM O V_NEM o)
A MEMORY CHANNEL CO DECOUPLI NG MEMORY CHANNEL CO DECOUPLI NG
ig:su%o L532U2F3 L532U2F4 LlaUng LlaUng Lg:alg)Fz L?Sugpl L532L12F5 L?g}FO LCS%?FQ L?ﬁl Lizsy% 1@:5997 Li:sg?z 1;%:6593 Li:sy%
—110% **%O% **%O% **%O% **%0% —10% —T10% —T10% —T10% T Ogo - Oé: - Oé: - Oé: - Oé: -1 Oé: -1 Oé:
6.3V .3V . Vv .3V .3V 6.3V 6,3V 6.3V \Y \Y \Y \Y \Y \Y \Y \Y
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
) ) ) ) ) ) ) 485 %8% 20 X5 3 X05 3 3 X5
V_MEM O VAMEMRO
4 MEMORY CHANNEL Cl1 DECOUPLI NG 4 MEMORY CHANNEL Cl1 DECOUPLI NG
Y 273 Y o636 Herz Yoess Yceorse Yooz Y oo Y o229 M cr29 Y o676 Hosgr Hcrr HYcroo  Yceror Yces2 Y crsy
io%}f vio}ﬁf vio%/’f vio%/’f viogf ——foh 1o wio%’f vioéf véog vioozf vioé{f viogf vioé’o vio‘%{f vioé’o
T.3V . \Y .3V .3V . Vv 6.3V 6.3V V . \Y \Y \Y \Y \Y \Y \Y \Y
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
) ) ) ) ) ) ) 485 ) X5 X5 X5 X5 X5 X5 105
V_MEM O V_MEM O
MEMORY CHANNEL DO DECOUPLI'NG MEMORY CHANNEL DO DECOUPLI NG
1 €1002 L539U7F5 iLPU%G ig&m 4 c1008 Llc%)FOAr ig:%s LC9U9F5 LC9U97 Y 385 Y 355 Lg:asFG Llc%)Fo3 Llc%)FOfs Lg:stjant Lg:sustt
R LR S T - e s VR s L M TR iR ety giry o rire iy ghre b
2 E 2 2 2 E 2 2 E 2 E 2 2 2 2 2 E 2 b 2 b 2 ; 2 b
Y 2 Y }Xsaa }ng Y Y }ng S5 et kY Y kY %Y %Y %Y 4%
V_MEM O V_MEM O
Zﬁ MEMORY CHANNEL D1 DECOUPLI NG MEMORY CHANNEL D1 DECOUPLI NG
iczgz icsss iC291 icsdas icsss icsw icsgs icgao Y931 Yoz Yeso Hesio Heses Y343 M 344 1 c3sgs
1 UF 1 UF 1 UF 1 UF 1 UF 1 UF 1 UF 1 UF 18JF 18JF 1 UF 1 UF 1 UF 1 UF 1 UF 1 UF
10% 10% 10% %Ogo %0%0 10% 10% 10% **%O 0 **%O 0 —10% —10% —10% —10% —10% —10%
2l V2l SRV 2] %sp Y 2l RV 2 RV 2l Y 2 R Y 2] %RV 2x§" ZXéV 2 RV 2 %sp Y 2 RV 2 RV 2 RV o2 RV
482 482 482 482 482 482 482 482 482 482 482 482 482 482 482 482
NOTE: ADDI TI ONAL MEMORY DECOUPLI NG ON PAGE 33 M CROSOET PROJECT NAVE PAGE | CoA [ FAB[ VER
CONFI DENTI AL | Cactus 27/ 82 |27/82 GR| 0.99
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MEMORY: CHANNEL EO
]
GDDR5_BASE
u12 M RROR FUNCTI ON DI SABLED W TH PIN J1 LOW
DDR5_8GBx32 PINS A4-M2 USE LEFT SIDE VALUES
POVNER/ GROUND V—NEM o
28[TN > EO_VREEC J14 _|VREFC 37 ui2 IC
Al10 _|VREFD 38 DDR5 8(GBX32
UL0 _|VREFD 39 l—L 1
= J1_|MFO/ MFL MF=0/ MF=1 ?%9 KOHM
ﬁ Vo3 Vas3 Ei E0 _MA A3 HL0 A4 E0_DQ 20
VDD_2 VSS_2 9 BA3_A3/ BA1_A5 DQ/ D4 9 2
& |vDD_3 vss 3| B5 9 )y E0 NA A4 KI1 |BA2 A4/ BAO_A2 DQL/ D5 A2 E0_DOL 4( B ;9 %'2
L4 _|vDD 4 vss 4| & 9 $ EO MAAS K10 |BA1_A5/ BA3_A3 D/ D6| B4 E0_DQ2 D $ o EO_VREFC [ 28
G5 |vDD 5 VsSs 5| L5 9 < EQ_MA A2 H11l |BAO_A2/ BA2 A4 DB/ DQR7| B2 EQ0_DGB ST o
RS |vDD 6 vss 6|15 — - - DY/ D28l E4 E0 D4 SBS © 1 1| 388
Cl0 _|vDD 7 vss_ 7| Bl10 9 DY EQ_MA Al2 J5 |A12_A13 DQ5/ DO [ E2 EQ_DCb EBS o ?2 38 KOHM — T UF
gﬂ VDD_8 VSS_8 8%8 9 < Eg m ﬁg Ez All_A6/ A9_Al DQ6/ DQBQ E‘zl Eg % EBS o % - 0°3Aav
) VDD_9 VSS_9 9 A10_A0/ AB_AT7 DQ7/ DQB1 9 2 2| %
V_MM O GL1_|vDD 10 vss_ 10| _LI0 9 )F EO_MA AL H5  |A9 A1/ AL1_A6 "R (= %'2 )
L1l vpbD 11 vss_ 11| P10 9 < EO_MA A7 K4 |A8”A7/ A10_AO
P11 _|vDD 12 vss 12| T10 e DB/ DQle| All  EO DOB < N 9
Gl4 _lvDD 13 vss 13| Hi4 9 (B ) E0 EDC3 R2 |EDC3/ EDCO D/ DQL7{ Al3  EO DX ba: g L
{14 lvDbD 14 vss_14| Ki4 9 B E0 EDC 2 R13 |EDC2/ EDCL DQIO.DQL8| Bl EO DQLO Do =
9 2 = < E0 EDC 1 Cl13 |EDC1l/ EDC2 DQL1/'DAI9|_B13 EO0 DQL1 D = $ o
Bl |vDDQ 1 vssQ 1| Al 9 o=mm=C  E0 EDC 0 & |EDCO/ EDC3 DQL2/ DQeO|_ELL  E0 DQI2 b= V_MEM O
DI |vDDQ 2 vssQ 2| CL = DQLg/ Dp1| EI3  EO DQI3 b= A
F1_ vbDQ 3 vssQ 3| EL 9 (B ) E0DDBI 3 P2 ~DBI 3_N DBIO_N DQL4/ DQe2| F11  EO DQL4 b
ML lvDDQ 4 vssQ 4| N1 9 X Br—S_ EO0 DDBI 2 P13 DBl 2_N DBI 1_N bQ15/ D3| _F13 E0_DQL5 B 9
P1_|vDDQ 5 vssQ 5[ RL 9 ¢ < EQ DDBI 1 DI13 < DBl 1_N DBl 2_N (B
T1_|vDDQ 6 vssQ 6] UL 9 >mr=  EO0 DDBI 0 D2 < DBl 0_N DBl 32N
& _|vbbQ 7 vssQ 7] _H2 = ™~ DQL6/ DQ8l U1l EO DQL6 < N 9
L2 |vbDQ 8 VSsQ 8| K2 9 N E0_WCKO P D4 |WCKO1_PARWCK287P DQL7/ DQo| UL3 EQ_DQLY ST o
B3 _|vDDQ 9 vssQ o A3 9 < EQ WXKO N D5 |WCKO1_N WeK23TN DQL8/ DQIO| 111  EO D18 2 < o 1 62 1 73
= OHM OHM
b3 lvbDQ 10 vssQ 10| €3 9 X EO0 WK1 P P4 |\WEK28,RLVWCKO1 P DQLY/DQL1| T13 EO DALY D $ o % %
F3 _ lvbDQ 11 VvsSsQ 11| E3 9 < E0 WK1 N PS5 |woK23 N'EKOL N DQRO/DQ12| N1l EO D20 ST o 5 5
H3 _|vDDQ 12 vssQ 12| N3 nd DQR1/DQL3| N3  EO D21 ST o %’2 %’2
K3 _|lvDDQ 13 VSsQ 13 _R3 28 9 E0 CLKO P J12 ek P DR2/ D14 M1  E0 D2 ST o
M3 |vDDQ 14 VvssQ 14| W3 28 9@ EO0_CLKO_N J11 |cKCN D@3/ DQI5[ M3 EO0 D23 D = $ o
P3 _ |vbDQ 15 VSSQ 15| A4 - 28 J[TND EQ_CLKO P
T3 |vDDQ 16 VSSQ 16| R4 T EQ_CKEO J3 ~CKE.N
E5 _|vDDQ 17 vssQ 17| _F5 ~ DQR4/ DQO|__U4 EO0_DOp4 Vs N 9
N> lvDDQ 18 VSsQ 18| M 9 EO0 _RAS N GIAIRAS N CAS N DQ5/ D1 | U2 EO0 D25 ba: S 28 J[TND EO CLKO N
E10 |vDDQ 19 vssQ 19| F10 9@ EO0_CAS@N L3 ~CAS_N RAS N D6/ DR | T4 E0_DQR6 bz S
N10 _|vDDQ 20 VSSQ 20| MLO > DQR7/DRB|_T2 E0_DQ27 ST o
B12 |vDDQ 21 vssQ 21| Cl1 9 E0 VE N L12 ~\WE N/ CS_N DQR8/ D | N EO_DQ28 ST o
D12 |vDDQ 22 vssQ 22| R11 9@ E0_CSO N GL2 < CS_N VE_N DQR9/ DB | N2 E0_DQ29 ST o
F12 |vDDQ 23 VSSQ 23| Al2 ~ DQB0/ DQ | Mt E0_DQB0 ST o
H12 _|vDDQ 24 VSsQ 24| Cl2 J13 |17Q DQB1/ DQ7 | M2 E0_DQB1 D 5o
K12 _|vDDQ 25 VSSQ 25| El12 29 28[ TN E DRAM RESET R J2 ~RESET_N -
M2 |\VDDQ 26 VSSQ 26| N12 J10-SEN NC 1| A5
P12 |vDDQ 27 VvssQ 27| R12 T EO_ADBI N J4 ~ABI _N NC 2| U5
T12 |vDbQ 28 vssQ 28| UL2 ~
GL3 _ |vDDQ 29 VSSQ 29| H13 MLO05505- 001 BGA170
Eﬁ VvDDQ_30 VSSQ 30 ﬁz R570 R575
VDDQ 31 VSSQ 31
D14 VODO 32 VSS%SZ i gm E DRAM RESET o 1 v 20 E DRAM RESI:_|'4($:3 1& 2 o E DRAM RESET R @ 28 29
P12 vDDQ 33 vssQ 33 El4 403 M 4o, 1%
M4 |vDDQ 34 VSSQ 34| N4
P14 |vbDQ 35 VSsQ 35| R4
T14 |vDDQ 36 vssQ 36 Ul4 1 RS&%
1 - - 4409 KOHM Y c1025
MLO05505- 001 BGA170 = %0 —— 120 PF
2 oH By
2 2| NPO
402
.
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MEMORY: CHANNEL E1
L}
13  CODR5_BASE
DDR5_8GBx32
POVNER/ GROUND
2 [TRD E1_VREEC J14 |VREFC 37 M RROR FUNCTI ON ENABLED W TH PIN J1 HI GH
AL0 _|VREFD 38 PINS A4-M2 USE RI GHT SIDE VALUES
U10 _|VREFD 39 V_MEM O
Ul13 I C
GL_|vDD 1 vss 1| HL DDR!
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Blo—|vR-7 VS I —bio o < EL_ WA A3 KIO0 _|BAL_AS/ BA3_A3 DQe/ DQe6|_BAL L DQP6 Do ?555 KOHM
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VD 12 e 9 < EL MAA7 HA_| A10_AO/ AB_A7 DQ7/ DQ@Y k2 W, EL DGBI BT o
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VL VDDQ 3 VSSQ 3 NI 9= EL EDC 2 C13_|EDC1/ EDC2 DOL1/ DQo[ BI3 E1_DQL9 De: S
BT VDDQ_4 VSSQ 4 A o el E1 EDC 3 C2__|EDCD/ EDC3 DQL2LDQR0| ELLl E1 DQ20 = $ 9
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b VvDDQ 15 VSSQ_ 15 o L~/ - - D1/ DQL3|[ N3 E1_DQL3 *‘ B ©
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ET?) VDDQ 18 VSSQ 18 l'glino N — B " OHM " OHM
VDDQ 19 VSSQ 19 6 6
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MVEMORY: CHANNEL FO
]
DDR5_8(GBx32 M RROR FUNCTI ON DI SABLED W TH PIN J1 LOW
PINS A4-M2 USE LEFT SIDE VALUES
POVNER/ GROUND
30[ TN FO_VREEC ﬁg VREFC_37 ui4 SO B CERE3 1C
VREFD_38
UL0 _|VREFD_39 V_MEM O
L J1_|MFO/ MFL MF=0/ MF=1 A
GL_|vDD 1 vss 1| HL
L1 |vbD 2 vss 2| Ki 8 N FO_MA A3 HIO |BA3_A3/BAl_A5 DQU/ D4 | A4 FO_DQO < N 8
G _|vDD_3 vss 3| _B5 8 < FOMAAM K11 |BA2 A4/ BAO_A2 DQL/ DR5| A2 FO_DQL ba: 1 g% KOHM
L4 |vDD 4 vss 4] & ] 8 S FO MAAS K10 |BA1_A5/ BA3_A3 D/ D6| B4 FO_DQp TS 8 %
G5 _|vDD 5 vss 5[ L5 | 8 FO_MA A2 Hl1 |BAO_A2/ BA2_ A4 DB/ DQR7| B2 FO_DGB ST 8 5
RS _|vDD 6 VSS 6 15 RL\D, DQ4/ DQe8 | AE4 FO_DA B 8 %’2 FO VREFC
1 C10 |vDD 7 vss 7| B1O] 8 N FO MA A12 J5 |A12_A13 D5/ Do | E2 FO_DCb ST 8 — [ %
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P11 |vpp 12 vss 12| T10 — DB/ DQ16 [LALT FO_DCB < N 8 %’2 2| %R
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Dl _|vDbDQ 2 vssQ 2| C1 (B DOL3/De1| EL3 FO_DQL3 ST 8 )
F1_vbDQ 3 vssQ 3| El 8 (B ) FO0 DDbBl 3 P2 ~DBI 3_N DBI 0_N DQ14/ DQe2| F11 FO DQL4 ST 8
ML _|vDDQ 4 VSSQ 4| NI ] 8 &Br—S_ FO DDBI 2 P13 ~DBI 2_N DBI 1_N DQL5/ D3| F13 FO DQL5 TS e V_MEM O
PI_|vDDQ 5 vSsQ 5[ Rl 8 &R FO DDBI 1 D13 DBl 1_N DBl 2_N = A
T1 _|vDDQ 6 vssQ 6 UL 8 >mr=<  FO DDBI 0 D2 ~DBI 0_N DBI 3_N
& _|vbDQ 7 vssQ 7 _H2 | = ~ DQL6/ DQB | ULl FO DQL6 W, \ 8
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M3 |vDDQ 14 vssQ 14 U3 | 30 s@ FO_CLKO N J11 |aCN DR3/ DQL5 | M3 FO D23 b=y % %
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T3 |vDDQ 16 VSSQ 16| R4 s[TN ) FO_CKEO J8,~CKE N 2 2
E5 |vDDQ 17 vssQ 17 F5 ] N DR4/ DQO | U4 FO_DCp4 Ve N 8
| N5 vDDQ 18 VSsQ 18| M 8 FO _RAS N G3 ~|RAS N CAS N DQ5/ DL | U2 FO_DQR25 b 0 s[TND FO_CLKO P
E10 |vDDQ 19 vssQ 19| F10 ] 8@ FO_CAS N L3@ms:w RAS_N DQR6/ DR | T4 FO_DQ26 b
N10 |vDDQ 20 VSSQ 20| MLO DQR7/DRB|_T2 FO_DQ27 ST 8
B12 |vDDQ 21 vssQ 21| Cl1] 8 FO VE N L12 ~WE N/ CS N DQR8/ Dy | N FO_DQ28 b 0 s[TND FO_CLKO N
D12 |vDDQ 22 vssQ 22| R11 s@ FO_CSO N GL2 ~CS_N VE_N DQR9/ DB | N2 FO_DQ29 b
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L13 |vbDQ 30 VvSsQ 30| K13 R566 R571
BI4 _|vDDQ 31 VSSQ 31 é}4 s [T F_DRAM_RESET 1 2 F DRAM RESET C 1 2 F_DRAM RESET R —[QOT> % 3
D14 |vpDQ 32 VSSQ 32 4 10 M. 1% 49 oM, 1%
| F14  vDDQ 33 vss%sg E14 40(3-| CI—]I 4902 %—!
M4 IvDDQ 34 VSSQ 34| N4
?ij VDDQ 35 VSSQ 35 512
[T14 _|vDDQ 36 vssQ 36| Ul4 |
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MLO05505- 001 BGA170 4 - % T%%? PF
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2
b2 i
.
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MEMORY: CHANNEL F1
]
GDDR5_BASE
ULS DDRE 8CGBx32 M RROR FUNCTI ON ENABLED W TH PIN J1 HI GH
vV MEM O PINS A4-M2 USE RI GHT SI DE VALUES
POVNER/ GROUND
3 [TN) —ELVREEC  J14 |VREFC 37 u15 1c VvV MEM O
Al10 _|VREFD 38 DDR5 8(GBX32 A
U10 _|VREFD 39
J1_|MFO/ MFL MF=0/ MF=1
(i Vo3 VSS_l% F1 MA A5 H10 A4 F1_D®4 1 J/
VDD_2 vss 2| K1 | 8 BA3_A3/ BAl_A5 DQ/ DQR4 Ve 8 ?2/15, KOHM
& |vDD 3 vss 3| B5 8 )y F1 MA A2 K1l |BA2” A4/ BAO_A2 DQl/ DQe5| A2 F1 DQp5 2 = ;s %
L4 |vDD 4 vss 4| & 8 . F1 MA A3 K10 |BA1_A5/ BA3_A3 D/ Dp6| B4 F1 DQp6 EBrS 8 2 %i
G |vDD 5 vss 5| L5 8 < F1 MA A4 Hi1l |BAO_A2/ BA2_A4 DB/ DQR7| B2 F1 DQe7 b 2 F1_VREFC
R5_|vDD 6 VSS 6|_T15 — DY/ DCp8|__E4 Fi D28 B s [COT> 3t
Cl0 |vDD 7 vss_ 7| Bl10 8 N F1 MA Al2 J5 |A12_A13 DB/ DQR9| E2 FL DP9 2 B 8 1
RIO |vDD 8 vSs_g|_DI0 8 {  FIMAAL K5 |A11”A6/ A9_Al DQ6/ DQB0|_F4 EIDQBO,  J=pr= g 1 26 kouv ——§3%8
V MEM O DIZ_|vDD 9 vss_9[ GIO 8 {_ FL MAA7 HA_ | A10_AO/ AB_A7 DQ7/ DB1|_F2 FL DQBI Dy 8 % i
- Gll |vDD 10 vss 10[ L10 8 < F1 MA A6 H5 A9 Al/AL1_ A6 B %. 5 \%
A LIT_|vDD 11 vss_11[_P10 s RS___FL MAAO K4 | A8_A7/ ALO_AO 2 GHb 2 X8R
PL1_|vDD 12 Vss_12[_T10 — - - pge/ Do AL, NE1 DQL6 CBD ¢ 402
Gl4  |vDD 13 VSS 13| Hi4 8 N\ F1 EDC 0 R2 |EDC3/ EDCO DQ/ DQL7f Al3 F1 DQLY b
L14 |vDD 14 vss_14[ Ki4 8 QB FLEDCI RI3 |EDC2/ EDCL DQL0/ DQL8[WBI1Z FI DQI8 ba: i
- - 8 & . < F1 EDC 2 Cl13 |EDC1l/ EDC2 DQLL.DQI9| B3 F1 DQ19 2 . < 8 -
Bl |vDDQ 1 VvssQ 1 Al s >=mr= F1 EDC 3 & |EDCO/ EDC3 DQL2/D0f E11l F1 D0 EBrS 8
Dl |vDDQ 2 vssQ 2| Cl = P13/ DUl E13 F1 DRl ba: g vV MEM O
F1_lvbDQ 3 vssQ 3| EL 8 (B > F1DDBl O P2 ~DBI 3_N DBI 0_N DQM4/De2| F11 F1 DQP2 ba: g A
ML |vDDQ 4 VvssQ 4 N1 8 &S FLDDBI 1 P13 ~DBI 2_N DBI 1_N DQ15/ D@3|__F13 F1 DQ23 Dan:: 5 8
Pl |vbDQ 5 vssQ 51 Ri 8 B/ F1 DDBI 2 D13 ~DBI 1_N/ DBI 2_N =
T1 |vDDQ 6 vssQ 6 Ul 8 = F1 DDBI 3 D2 ~{DBI 0_N DBI 3_N
& |vbDQ 7 vssQ 7| H2 - DQL6/ DQB| ULl F1 DGB CBH 8
L2 |vbDQ 8 VSssQ 8f K2 8 DY F1 WCK1 P D4 |WOKO1_P/ WCK23 R DQL7/ DQo | UL3 F1 DO Q < 8
B3 |vDDQ 9 VvssQ 91 A3 8 ¢ F1 WK1 N D5  |WoKO1_ N WCK23~ N DQL8/ DQLOo|__T11 F1 DQLO EBrS 8
D3 |vDDQ 10 VSssQ 10| Q3 8 $ F1 WCKO P P4 |WoK23~P/AACKOL.LP DQL9/ DQI1[_T13 F1 D11 b g
F3  |vbbQ 11 VvssQ 11| E3 8 < F1 WCKO N PS5 |Wok23” N WeKO1 N DQRO0/ DQ12| N1l F1 DQL2 ba: g 1 77 O-M 1 73 oy
H3  |vDDQ 12 VSSQ 12| N3 — DQR1/ DQ13[_N13 F1 DQL3 ba: g % %
K3 |vDDQ 13 VvSsQ 13| _R3 31 8 F1 CLKO P J12 ek P DQR2/ D14 M1 F1 DQ14 ba:
M3 |vDDQ 14 vssQ 14[ U3 31 sﬁ FL CLKO N J11 KN DQe3/ DQi5[ M3 F1 DQI5 B 8 2 2
% o132 vaad12 gi F1_CKEO J3 . =
VDDQ 16 VSSQ 16 8 CKE_N
E5 |VDDQ 17 VssQ 17| _F5 > D4/ DQ|__ W F1_DQO CBDS ¢ 31 8[TN>» F1 CLKO_P
E':[% VvDDQ 18 VSSQ 18 l'glISO 8 Ei %g N S RAS_NAGAS N D5/ DQL gﬁ E% % EBrS 8
VDDQ 19 VSSQ 19 a@ CAS _N'RAS_N DQR6/ DQR 2 8
NIO |vDDQ 20 VSSQ 20[ _MLO a D27/ DCB|_T12 F1_DB T ;s 31 8[TN» F1 CLKON
B12 |vDDQ 21 vssQ 21| Cl1 8 F1 CSO N 12 ~WE N CS N DQR8/ Dy | N F1 DA ba: g
D12 |vDDQ 22 vssQ 22| Ril s@ F1 VE N GI2,4CS N VE_N DQR9/ D5 | N2 F1 DC6 ba:
F12 |vDDQ 23 VSSQ 23| Al2 ~ DQB0/ DQ | Mt F1 D6 ba: g
H12 |vDDQ 24 VSSQ 24| Cl2 J13 17Q DQ@B1/ DQ7| M2 F1 DQ7 Dan:: 5 8
K12 |vDDQ 25 VSSQ 25| El12 3omF DRAM RESET R J2 ~RESET N =
ML2  |vDDQ 26 VSSQ 26| N12 J10 | SEN NC 1| A5
P12 |vDDQ 27 VvssQ 27| R12 [T F1 ADBI N J4 ~ABI _N NC 2| U5
T12 |vDDQ 28 VvSsQ 28| UL2
Gl3  |vDDQ 29 VSSQ 29| H13 MLO05505- 001 BGA170
L13 |vDDQ 30 VSSQ 30[ K13
Bl4 |vDDQ 31 VSSQ 31| Al4
D14 |vDDQ 32 vssQ 32| Cl4
F14 |vDDQ 33 VSsQ 33| El4
ML4  |vDDQ 34 VSSQ 34| N4
P14  |vDDQ 35 VvSsQ 35| Rl4
T14 |vDDQ 36 VSSQ 36| Ul4 =
MLO05505- 001 BGA170 +
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MEMORY. CHANNEL E/ F DECOUPLI NG

V_MEM O
A CHANNEL E/ F DECOUPLI NG
Y cos5 Y c1065 L%Loess 1 1062
22 Ul 22 UF UF 22 U
—20% —20% —20% —20%
2 6.3 2 6.3 V 2 6.3V 2 6.3
X8R X8R ng XSR
805 805 805 805
Vv 0 Vv 0 vieo  ADDI TI ONAL DECOUPLI NG
MEMORY CHANNEL EO DECOUPLI NG MEMORY CHANNEL EO DECOUPLI NG
iLC1012 iao L 1052 iC1013 ic394 Y c1043 Y 392 Y cio16 Y419 Y c1049Y 409 Y cro40 Y ca06 Y c1014 Y c1048Y c1044 Y c1303 1 c1 06l 1309 Y c1312 Y c1315 Y c1318 1 c1321l C1324
o tos  ——fobh o 10@ tos  ——foh ——fot ——foh  ——to% ——to% = ——fot = ——tost  —1tok  ——1fobh ——7Toh. ——foh  ——to% ——to%  ——fowt = ——towt  —1tosk  ——1fobh ——toh
Thiv ThRiv T TEE TR Rl TER TR TR TR TR TEY TED TR TRl TERy Thav Thiv Thiv Thiv TERy Thay TEy
82 402 82 82 482 482 482 482 482 402 482 482 482 482 482 482 402 402 402 402 402 402 402 402
L L V_MEM O il
V_MVEM O ) V_I\/EMO A )
MEMORY CHANNEL E1 DECOUPLI NG MEMORY CHANNEL E1 DECO®UPLI NG
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2 E 2 i 2 G 2 G 2 G 2 it 2 i 2 i 2 i 2 i 2 i 2 i 2 i 2 i 2 i
18 % 1k R R Bk KL MEE MEE X ngz il MK MEE BV 2 BerY 3 B 2 BgY 2 BEY 2 B 2 B o B
V_MEM O N
V_MEM O V_MEM O B
MEMORY CHANNEL FO DECOUPLI NG VEMORY CHANNEL FO DECOUPLI NG
1 1 1 1 1 1 1 1
iaoee 2 c1g; imm imm ia 22 1 1921 1 c1024 1 c1056 Y oas 2 cags iL:l 53 ! c1032 Y ci1920 Y c1g54 1 c397 1 ci038 L C1305 7 C130871 €1311 7] €1314 7| €1317 7| €1320 ~| C1323 71 C1326
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i 4 1
V_MEM O V_I\/EMO
MEMORY CHANNEL F1 DECOUPLI NG MEMORY CHANNEL F1 DECOUPLI NG
iaow Ja iaoeo iaow iaow Y c1059 Y c1020 Y ci017 Yezo6 Yoo Haare Y a3 Y ciost Y 1047 Y 1033 Y ca04
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VEMORY: ADDI TI ONAL DECOUPLI NG

V—N%WW V_NEMPHY v_wiww
MEMORY CHANNEL A0 DECOUPLI NG MEMORY CHANNEL CO DECOUPLI NG MEMORY CHANNEL EO DECOUPLI NG
1 1 1 1
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10%.,, T49%,, 1719%,, T49% §0%,, 1T10%,, T 10% 10%., 7=40%, 10% .\, 1095 —To% 1%, —10% . —10% **%O§J ~f%000 —1o0%  —10%, —10% ~f%0% —1lo% —10%, ——1o%, —1o% ——Jo% = ——Jo% ——fo% ——10% ——10%
2 %5 2 %R MR YRR MR MR 2 MR Y YRR YRR kY RV Ren Y o Sk v Ren Ve G f G Ve G Ve RV Sk v GeR Y o Rer v RV f SR Ve Gen Ve RV f %k V7 %k v Rk v SRV
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V_NEAI\/PHY 1 v_MEMPHY 1 V_N%WW <
MEMORY CHANNEL Al DECOUPLI NG MEMORY CHANNEL Cl1 DECOWPLWNG MEMORY CHANNEL E1 DECOUPLI NG
1 1 1 1 1
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R6 |HDM _VsS[ 0 USB3_VSS[ 21] | V4 T15 |vsg[ 45 vSS[ 113] | _ABI18
NL_ |HDM —VsS[ 1 USB3 A/SS[ 22)L.V5 T16 _ |vsS 46 VSS[ 114] | _AD20
N2 |HDM —vsS] 2 USB3_VSS[ 28] | UL 122 _|vyss[ 47 VSS[ 115] | _AD19
N4 |HDM —VsS[ 3 USB3_VsS[24] | W2 T26 _ |vsg[ 48 vss[ 116] | _AEL9
N6 |HDM —VSS] 4 USB3_VsSS[ 25] | T3 R11 _|vss[ 49 vss[ 117] | _AA21
M3 |HDM —VSS[ 5 USB3_VSS[ 26J_T4 R24 _ |vss[ 50 VSS[ 118] | _AA22
Mt |HDM —VSS[ 6 USB3_VSS[ 27] |_T5 R25 |vss[ 51 VSS[ 119] | _AA23
L1 |HDM —VsS[ 7 USB3_Vss[ 28] |_RL P12 |ysS[ 52 VSS[ 120] | _AA24
L4 |HDM —VsS[ 8 USB3_VsS[ 29] |_R2 P14 |vss[ 53 vSS[ 121] | _AA25
K3 |HDM —VsS[ 9 USB3_VsS[ 30] |__P3 P22 |vsS[ 54 VSS[ 122] | _AA26
J1_|HDM ~vss[ 10] USB3_VsS[ 31] |__P4 N15 |vss[ 55 vss[ 123] |_Y21
H2 _ |HDM ~vss[ 11] N23  |vsS[ 56 vsS[ 124] |_Y22
H3 _ |HDM —VsS[ 12] N25 _ |vsSS[ 57 VSS[ 125] |_Y23
H4_ |HDM —VvsS[ 13] MLl |vsSS[ 58 VSS[ 126] |_Y24
M4 |ysSS[ 59 VSS[ 127] |_Y25

ML6 _ |VSS[ 60 VSS[ 128] |_Y26

F14 |pLL_VSS[ 0] M1 |vsS[ 61 vss[ 129] | D13
E16 |pLL_VvsSS[1] M6 |vsSS[ 62 vss[ 130] |_D14
E13 |pLL_VSS[ 2] L5 |vss[ 63 vss[ 131] |_D15
L1l |vss] 64 vss[ 132] |_C13

lljg VSS[ 65 VSS[ 133 Eii

i VSS[ 66 VSS[ 134
X861949- 001 BGAS1S5 L16 _|vss[ 67 vss[ 135] |_B15
- VSS[ 136] |_A20
X861949- 001 BGA515 =+
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT PAGE
CONFI DENTI AL | Cactus 38/82 |38/82 | GR| 0.99




KI C. CLOCKS, STRAPPI NG, POR
A . )
1 R§4
KOHM
1%
2
%2 V_12P0_GATED
PEX REF CLOCKS CONTROLLED BY SMC J roo
KOHM
m G212 %‘ 9K40-|M
2 EHE’TY KI C_BASE L 5% 1%
V_3P3 w2 KI C |c 1)%( vl %2 R494/ V_EXT_DET | S NOW CONNECTED TO V_12P0_GATED
= V_1P8STBY 505 NOM NAL TRIP POINT = 9. 55V
- 1 of 11 R493
1 oi% 1, 13 KOHM
} OHM V_EXT DET| &1 V EXT DET 1%
/o G22_jv_voD18_DET F22  V12P0 PWRGD
2 V_EXT_OK
b5 - = t 1 opeao = R4
PEX_REF_CLK1_REQON Cl8 |PEX REF CLK1_REQN SMC_RST_N OUT| AF22 SMC RST N QUT R 1 2 SMC _RST_N @ 36 73
| rio PEX_REF CLK2Z REQN __CL9 _|pEX REF_CLK2_REON I oso9 T 3o 14@4@(%‘% i 3
?& %O—IM AD22  |vPav CLK MONI TORL _E17  SB CLK MONI TOR KEEP DB29 AND DB30 0 %F
) — = CLOSE TO EACH OTHER I N % %v
2 ENBTY s 1 BKUP_SB_SYNC CLKP = EI8 |100M SYNC CLK_BYPASS_DP R120 LAYOUT {3{55
DB42 1 BKUP_SB SYNC CLKN E19 |100M SYNC_CLK_BYPASS DN RTC_CLK_QuUT|__A21 RTC CLK QUT 1 2 X32K X2 R @ 14 -
+ R457 0 OHM' 5%
SMC XTAL OUT § N SMC XTAL OUT R 402 oH I Ri12
R461 1 KOHQ/ 1% Al8 |XTAL_CLK_OUT EMVC CLK| ACl6 MVC CLK [ 43 69.8 KOHM
1 2 402 CH SMC XTAL I N Al9 IXTAL_CLK_IN ENET_REF_CLK[__C20 ENET REF CLK@ 42 1%
249 Ko/% 1% 2| EMPTY
o o ) B
Y2 1% AD24 | TEST SOC_NS_SYNC CLK Dp| Bl6 SOC SYNC NS 100M CLKP 2
25 MHZ 1 E('\)/ETY R121 il SOC_NS_SYNC_CLK_DN| 4B17 SOC’ SYNC NS 100M CLKN % 2 =
XTAL 13 SMC_BYPASS CLK | N _ D21 |sve BYPASS CLK I N
1 3 = 10 6%4) - - = SOC_NS_AV_CLK/DPja. A8 SOC_AV_NS 100M CLKP 2
) 7L 4 SOC NS AV CLK DN| JAl4 SOC AV NS 100M CLKN % 2
1 1 T 4 &
582 2 4 585 =
——30 PF 30 PF R456 R460
**goov MLO20244-001 **goov DB25 BKUP_SR PEX_REF Cl KP E20 |pCl E BYPASS CLK DP PEX_RER.CLK2 DP| B20 SOC NB CLKP NO_M2 ¢ 2  soc NB CLKP R NO_M2 4 2 SOC NB_PEX_SS 100M CLKP @ 2
2 NPO =Y 2 NPO DB280— BKUP_SB PEX_REE_CLKN D20 _|pCl E_BYPASS_CLK_DN PEX_REF_ChK2 DN[ B21 SOC NB_CLKN 0 o-mY5% raca o v 0. OMB% Lico o we 77
40 40 77 \ 402 CH L 402 CH 2
r@ 1 2 SCCNB OLKN R 1 2 SCC_NB_PEX_SS_100M O_KN@ 2
DB46o—L 250M CLK BYPASS DP F20 |250M CLK_BYPASS DP PEX. REF_CLK1_DP| Cl4 ENET CLKP R411 04(C)]2-WI 8)40 R423 048]2-"\/I 8)40 "
= DB47 1 250M CLK BYPASS DN F21 250M CLK_BYPASS_DN PEXTREF_CLK1_DN Cl5 ENET CLKN ‘ NO_M2 ¢ 2 ENET_OLKP R NO M2 ¢ 2 ENET_PEX_SS_100M CLKP @ 42
7 0 OM'5% pRa19 No M O0,M 3% Raog NO W2 K
402 CH L 402 CH >
DB31 1 BKUP_SB AV _CLKP D16 |AV CLK BYPASS DP PEX REF_CLKO DP|_Al5 SOC CLKP 1 2 ENET_GKN R 1 2 ENET_PEX_SS_100M CLKN @ 42
DR320 L BKUP_SB AV CLKN D17 _|AV_CLK_BYPASS.DN PEX_REF_CLKO_DN| _A16 SCC CLKN 0 OHM'5% 0 OHV'5% 77
402 CH 402 CH
o M R427 No M o R443
M2 ONLY - 1 2  soc_akP R - 1 2 SOC _PEX_SS 100M CLKP @ 2
X861949- 001 BGA515 — 0 OM'5% pmizs no e O, OHMYE% RA49 NO MR ”
ﬁ 1 402 CH L 402 CH 2
10 1 2 SOC_CLKN R 1 2 SOC _PEX_SS 100M CLKN @ 2
TODO | F SMCFW CHANGES 4812—'
BASED ON M2_ONLY STUFFI NG DO NOT STUFF RESI STORS | F BOTH HDD AND M2 ARE STUFFED
OPTI ON, THEN TURN OFF CLOCKS
| NSTEAD OF TERM NATI NG
M2_ONLY
1
10 REf)
0
2
a6
KRAK
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT A
CONFI DENTI AL | Cactus 39/82 |39/82 GR| 0.99




(] FET PREVENTS LEAKAGE THROUGH KRAKEN
. FROM STANDBY RAILS TO 3P3 RAI L

V_5P0_GATED 0492 V. 3P3
R367 — } ’ A
10 KOHM 1 UF 10% 402
1% 6.3 V. EMPTY
R379
0 OHM 1
BB 5%
SOT23- 3 EMPTY
V_SB1P8 4022
- KI C3P3HDM _CD 1 UF 10%
u2 Kl C IC 16-V45¥W3
11 of 11
E10 |AUX VDD18[ 0] HDM _VvDD33[ 0] |__Mb KI C3P3HDM _FB
D9 |AUX_VDD18[ 1] HDM —VvDD33[ 1] |__M 5
D11 |Aux_vDD18[ 2] **CBL% i;cga
**éol)a/ov —T—10%
u2 I1C 1l %R 2| xR
KIC V_SB1P8 V_SB1P1 402 302
10 of 11 % Iy N A L
V_3P3STBY : CK_VDD18[ 0] HDM _VDD11[ 0]
- { F13  |CK_VDD18[ 1] HDM _VvDDL1[ 1] |_P6 ] V_SB1P1
C142 |2 C131 |2 c147 |1 E12 |cKk_vDD18[ 2] HDM _VDD11[ 2] |_N5 A
DD33S_1[ 0] |_ABL5 Yo Mo 6% - -
Vi 1 o o
VDD33SZ1{ 1% AB17 R Sor |1 e b
VDD33S_1[ 2] | _AALS 202 202 202 1 o5 1 ci64
V_1P1STBY VDD33S_1[ 3] | _AALG —IUF TIW
- vDDess 1f4) | aatl = El4 |pLL1 vDD18 PLL1_vDD11| F15 Ty ey
- W1 g _ _ . .
¥%§§—ﬂ 2} —we2 1 v SB1PS T"E15_|pLL0 vDD18 PLLO_VDDL1| _F167 2 R 2 R
H24  |pLL2_vDD115[ 0] VDD33S_1[ 7] | V&3 -
&3 |pLL2_VvDD119[ 1] VDD33S_2[ 0] | _L6 Z} 1 V SB1P1
&4 |pLL2_VDD119][ 2] vDD33S_2[ 1] |_K5 L : = —
1 1
@130 C146
F24 |pEX_VDD18[ 0] PEX_VDD11[ 0] |__G26
1 UF 1. UF _ _
V_3P3STBY [E23_|pEX_VDD18][ 1] PEX_VDD11[ 1] |_F26 |
Y04 Y cige Y cios Y 205
UF T UF T UF 7 UF
USB2_VDD33S[ 0] | _AE10 T 20% TI0%,, T10%,, T-10%
USB2_VDDB3S[ 1] |_AD10 2 ng Vo, 9‘8% Vo, ng Vo, %8% \%
V_1P1STBY USB2_VDDB3S] 2] |ADLL V_SB1P8 603 202 202 503
- B AD7__|USB3_VDD18<0>
V_3P3STBY AC6  |USB3_VDD18<1> USB3_VDD11<0>| V6 = V_SB1P1
T14  |vDD11S 0 AA6  |USB3_VDD18<2> USB3_VDD11<1>| US A
RL2_|vDD11Sf 1 L_C191 Y6 |USB3_VDD18<3> USB3_VDD11<2>| U6
RI3_|vDDL1S[ 2 VDD33S XTAL[ 0] |_F19 ——T0% —T0% ——10% W6 |usSB3_VDD18<4> USB3_VDD11<3>| T6
R4 |yDD11S[ 3 VDD33S_XTAL[ 1] [_F17 2 %2V Uekn a2 %Y 2 %a V1 %Y o2 SV 1 1 1 1 1
R15 |vDD11S[ 4 v.ipesteY Y a7z Y cira 202 402 402 202 202 603 *l cio9 7l cr9 |l clo2 | ci03 | 90 | cie
R16  |vDD11S[5 - IO I ‘ o0 — ok ——1oot ——To%t  ——Todt  ——100%6"
P11l |vDD11S[ 6 VvDD18S[ 0] | _AD26 4 ——10% ——10% = 6.3V .| 6.3 6.3 V 6.3 V 6.3 V 6.3 V
P13 |vDD11S[ 7 VDD189[ 1] [_AC24 2| &2V o &3V - V_SB1P8 2| x5 2| xsR 2| X5R 2| X5R 2| X5R 2| ¥R
P15 VDD11S[ 8 less[ 2 AC25 202 202 A 603 402 402 402 402 603
’F\’&? VDD11S[ 9 VDD189[ 3 %g V_SB1P8
VDD11S] 10] VDD18S[ 4 = A - Fe 1
NI2 W26 - SATA_VDD18] 0] SATA_VDD11[ 0] E
N13 %ﬂi ﬂ} VoDL8S( S E4 |SATA_VDD18][ 1] SATA_VDD11[ 1] | _E6 V_SB1P1
NI4 |\VDDL1S] 13] V_1P8STBY A
NI6 |vDD11S] 14] ! i i i i
M2 |vDD11S[ 15] FLSH vDD18S[ 0] | _AD14 L {106 o8 ¢ O %
ML3  |vDD11S[ 16] FLSH vDD18S[ 1 AD13 —T—10% 10% 10% 10% 10% 1 1 1 1
M5 |vDD11S[ 17] FLSH vDD189[ 2] | _ADL2 2l &Y oo1 &2V oa &Y o &RV oq| &RV V SB1P1 lcas Zlc1r |l w7 | ciza
L13 |vDD11S[ 18] FLSH_vDD18S[ 3] [ _AE13 402 402 402 202 202 V_SB1P8 A 10 UF I 4.7 UF
— —T—20% —T—10% —T—10% —T—10%
L14 |vDD11S[ 19] ‘ ‘ ‘ A 6.3 V 6.3 V 6.3 V 6.3
L bp_voD11{ 0] |_E7 1% 18 18 1%
- C7__|pP_vDDL8[ 0] DP_VDDL1[ 1] |_EB
X861949- 001 BGA515 D7 _|ppP_vDD18[ 1] DP_VDD11[ 2] |_F9
X861949- 001 BGA515
M CROSOET PRQJECT NAME PAGE [ CoA_ [ FAB | VER
CONF| DENTI AL Cact us 40/ 82 | 40/ 82 G R| 0.99




n
V_SB1P8
V_1P1STBY V—Sglpl V_3P3STBY V_1P8STBY
c84 C165
P LT = 1542
| | o, o, [
[ 1 _UF10% 1 _UF10%
4.7_UE10% 1_UE 10% 4.7, UE10% 6.3V 6,3V 1,UE10%
6.3V 6.3V 535 SER
23(83R 3,(85 &5 402 402 BB
94 ci8a
1912 19922 LI 2 ] SNH 1992
Il 1 UF 10% 1 UF 10% Il
4.7 UE10% 1 UE'10% 15U 10% 6.3cY 6omeY ek 19%
G'X§RV 6X§RV BR 435 205 BB
503 402 C110 G157
1 G180 5 1 G139 1 7P 2 LR L2 1 G495
| | 0 0 | |
i il 1 _UF10% L. JF 10%
1,UE19% 1,UE19% 1655;\9% 6,3V 6'X§RV 16%;\9%
'X§R XBR 285 402 402 B
402 485 See ] 002, 1 C189 , o1
C140 1 2 | | || 1 2
192 167, i i e i
1 UE10% I 1,5 10% o5 V% ek % 1 UE10%
6.3V 1 _UF10% 6.3 XBR XBR 6.3V
ng 6'X§RV Vi) 402 402 BB
282
402 c39 c113
ci61 19115, LT L 16196,
17712 19722 | oy 0o I
1 UE 10% [ 1gUE10% v ek % 1,UE10%
R gl 155 s 5 8
482
45 c153 1 G105, 1 1, 200
C127 1 [l 2 | | | | 1 I 2
172 19%8 | e 0o 0o |
1 UE10% 1! 1,UE 10% O A Lok % 1 UE10%
63V 1 _UF10% 6.3V XBR 2R 6.3V
XSR 6'X§RV o5 402 402 BB
482
402 C122 C168
1 2 1 2 C154
16126, L G187, | | || 19
1 _UF 10% 1 _UF 10%
1 UE10% | I A 6.3V " 1 _UE10%
6.3V " 1 _UF10% B8 | BB 6.3V
335 6}%5\/ = C132 482
C170 1 2
1 2 1 €194, il -
1 _UF10%
o 19% g Y
R ' 433
XBR
482 % 482 1 Cj12\4 2
N 1 UF 10w
1 _UF 10% 6. 8RY ’
402 C133
15%°2
al |
- 1 _UF10%
6.3V
435
L
M CROSOET PROJECT NAME PAGE [ CSA_ [ FAB[ VER
CONFI DENTI AL | Cactus 41/82 |41/ 82 GR| 0.99




FT2
L V_3P3_ENET
l1 DB78 PLACE 0. 1UF CLCSE TO PINS 11, 23 AND 32
PLACE 4.7UF CLOSE TO PINS 11 AND 32
V_3P3_ENET V_3P3_ENET : 1
A loso2 l aas2 |l a7 Il csos T c12
0.1 UF 0.1 UF 0.1 UF 4. 7 UF 4. 7 UF
~ 1 éJG ——10% ——10% ——10% ~~%O°ov ~%Ogov
GrEEN = T nEPS Link . 1o, KM u28 Ko 2 i 2 B 2 2GRV 2 ke
402 402 402 603 603
NO | NDI CATI ON FOR 100 MBPS LI NK R357 2 % RTL8111HM
1 2 VDI P3 9 V_1P0 ENET
HED M2_PWR EN 1A 2 4 Mo 2 IMDIP3 -
pERLS Y %g 0 oMY 5% 44 2 = MDI N3 10 |vDI N3 L
0 = VDI P2 6 R
LED Xg\?‘ AN 1 402 ENPTY M B o7 e PLACE 0. 1UF CLOSE TO PINS 3, 8, 22 AND 30
RED- GREEN 3 4 FTI[FTP| 4 &P >—2 e LMDl ,
SM 4 Xpr= MIPL 4 IMDiP1
49 2 < MIN 5 IMDINL AVDD33_2| 32 1 1 1 1
49 Q=mp=¢§ MIPO 1 INDIPO AVDD33_1[ 11 “Loasr oAl Tl oA L 08 30, $19
44 B VDI NO 2__\MDINO 10% 10% 10% 10% 10% %'000
22 2l e 2l R’ 2 e’ 2 Xe 2l xRV 2 xRV
DEFBQL(JSG DvDD10 202 402 402 402 482 683
ENET_LED2 R 1 /\’}12 ENET_LED2 25 |LED2
511 OHM1% ENET_GPO 26 _|LED1/ GPO AVDD10_3| 30 L
ENET_LEDO R RSAéOZ CH— " DEBYG  ; RI7 ENET_LEDO 27 _|LEDO AVDDL0 2 g PLACE 0. 1UF -
511 OAM 1% AVDD10_1 CLOSE TO PIN 24 . c480
30 [TREMET REF Ok 2 dﬁl cH a02”" 1 e - 1 2 V_3P3_ENET V_3P3_ENET
100 OAM 1% R35
202 "CH 2 % 1 ENET_RSET 31 |RSET VDDREG| 23 0.1 UF10% 1L _EmPFTL2 5
2.49 KOHM 1% XoR 1
1 o aey 1% L 205 L ooes I Rom | rag
B REGOUT| 24 2 ?ﬁ %O—IM
ENET XTAL2 29 |CKXTAL2 %’2 Y
2 '}Ql ENET_XTAL1 28 |CKXTAL1 LANV\AKE_NOZl ENETWAKE N 2 %2
7
0 OHM 5% ENET | SOLATE N 20, SOLATE_N O_KREQNb 12'% ENET_CLKREQ N
402 EMPTY -
2 PEX SOC ENET TP C 13 |Hsip HSoelL W7 C37 REF CLK CONTRCOLLED BY SMC
2 @ PEX_SOC ENET_ TN C___ 14 _|HSI N HSON| 48 PEX_ENET_SOC TP 1 | |2 PEX ENET_SOC TP_C [ 2
|
= V_3P3_ENET 77 39 ENET_PEX_SS 100M CLKP 15 |REFCLK P 0.1 UF 19%
A 77 39@ ENET_PEX_SS _100M CLKN 16 |REFCLK N XER
19 N 33
) 19 ~|PERST_N MPAD ca4
10 ﬁ%g@ X896524-.002 QFN33 PEX_ENET_SOC TN 1 } 2 PEX ENET SOC TN C [ 2
0 -
0.1 UF 10%
2
485' BV 402
FTo[FTP}—
76 36@ PC E RST N
SOFT START
NOM VOLTAGE: 3. 3V
MAX PONER: 590MW
U30
V_3P3 FET V_3P3_ENET
SOT23
X889118- 002
2 3
i 1
10 UF
2| X5R
603
M CROSOFT PROJECT NAVE PAGE | GA_ [ FAB| VER
CONFI DENTI AL | Cactus 42/82 |42/ 82 GR| 0.99




V_1P8STBY
NOTES:
1. MVC_X NETS ARE NEEDED TO | MPROVE PAD ADHESI ON 1R A 508 EM\/C I\/El\/mY
USING 13 ML TRACES CONNECTED TO DB PADS 10 KoM 2\ \ o RI63
2. EMVC DATA, CMD AND CLK Sl GNALS ROUTED 10 KM 2Anp RA24
THROUGH MULTI PLE PADS TO PROVI DE SI GNAL ESCAPE moY e
3. VERIFY ALL SIGNAL AND POVER PINS PRI OR TO R /VE F
CONSI DERI NG NEW EMVC MEMORY PARTS FOR VALI DATI ON 10 KOHM 2q p\ o RA4L
% 402
CH
V_1P8STBY 10 KOHM 2p A AL RA36 VST
1% i 402
10 KOH
RAT 1 Wi i 1 1 1
eV 10 KO AN RS F4%% —-G5% -gus, L1960 2o, LEI7L s
S - EMVC. BASE u3 EMC BASE | C %’ig% ;f%g%v N ;*%.O%"v g% ;*%g%v T
v W DATACTS o\ B RA6E EMVC_153PI N 105 P O M W /A a5 % %
EM\/%_4 Bé’-\gE 0,06 5% of 3 vooos | P5 V_3P3STBY il
43 _MVC DATA<6> 1A 2 402 VOCQBOCQQ rF\E )
EMMC_BASE 0 OHM 5% ¥OC@ M
43 MVC DATA<5> 1Rr434 402 oA vecQ | C6 i 1 i
C136
0,05M 5% EMVC_BASE vees | K9 0.1 UF 5% 0%
MVC DATA<4> R446 Vo2 5 10% 10% 20%
43 43 MMC DATA R<7> B6 | pATA7 VCCL |__E6 J;L(SRV ;fing 2| Ssi Y
EMVC BASE 0 OHM'5% 43 MVC DATA R<6> B5 | DATA6 veoo [ J10 402 402 402
12 ML DATASES Ra40 402 ©H 43 MVC DATA_R<5> __B4_| DATAS 1
43 MVC DATA R<4> B3 o =
EM\quc 4_556\55 0,GM 506 1 5 WL DATA RS> B2 %¥% VDD VDDI_BYPASS 43
o 0 etac: l e EL esio| 25,
0,05 5% EMVC_BASE MMC DATA R<0> A3 DATA(l, ﬁgg B4 ! cis8
2 M DATARLS RA52 — vas7 ?;E Lot SMT | CT PADS
DATA_STI :
EMVC BASE 0 oamV5% L STROBE e {XSR ——— 1 MVC DATA<7>
R450 402 CH B VSS5 402 FT35 FTP—— e DA 43
43 MVC DATA<O> 12 A Wedwr [ P vssa [ & = FT34 FTP—— M DAIASZ> 43
0,65M & M| ak e FT33 FTP—— /5 BaTAGS 43
VSS2 FT31[ FTP 43
s MVC QWD Ra13 402 ©OH 4 WG CLK R vesl | K8 FT30_ FTP—+—WWC_DATA<4> 43
Ve W T N K5 | RSTN vsso [_HLO, FT28 FTp—1— Ve DAIAS3> 43
oM 5% a1 R Fr26 ETF MMVC_DATA<5> P
8 s [TRME Gk a2l X939723- 001 BGAIS3 = FT25 FTP—1— Vot A6> 43
3
Ve FT23 FTP——EGhp 9 43
RA10 402 CH FT24 FTP——WC RST N o~
43 MVC RST N 1 FT17[ FTP) 43
A
U3 EMC BASE | C U3 EMC BASE | C
EM\/%_l?SEI N EMMC _153PI N
U2 Kl C IC 0
1 MEXT Al 3of 3
MVC_DATA<7. . 0> DB115¢, NCO NC3s| El
5 of 12 N @ 43 43 _MME DATA R<4> A2 INCL NC36|_E2 A7 |rrUL ncsol M8
A8 INC2 NC37[_E3 43 MMC DATA R<6> C5INCL M
MVC_DATA7 A9 _|NC3 NC3g|_El12 = RFUgG NCBLL_ M
MVC_DATA6 ALO0 _INC4 NC3o| E13 L E8 _|RFL4 @% MLL
e 2 R =y e i
NVC_DATAS D116, MM X6 AL3 TIney NoAz| F2 Flo|RE NCg5 [ M.3
MVC_DATA2 DB114 1 MMC X4 Al4_|NCS N3 F3 G;‘RFU? NC86 [ M4
MVC DATAL 23 MVC_DATA R<3> B1|NCO Noa4|_F12 GLo Iheie Noa7L (—MEXL_L14g pB107
MVC_DATAO | B7 |INC T F13 — —
e ool A4 me oo 43 MMC DATA R<7> Eg Nci(l) ﬁ%m MVC X8 1 9 DB112 @g w
> (B # Ble%ig ﬁ;*% @*Eigg NSl o
MVC_RESET_N|AEL4 MVC RST N [ gﬂg$ié NC49 %g K10 _|RFU14 @g:mo
B13_|NC16 %8*614 MC X9 1, DB111 P%gRFUls N4 12
X861949- 001 BGAS15 DB113,1 ML X5 B14 INCL7 NCs2 | HI N L1 oo’ NS Ni3
43 VDD _BYPASS Cl_|nC18 NCs3|_ H2 L2 %32 ﬁﬁ*ﬁﬁ MVC X3 1
S 7
S Incio NG| H3 43 MVC_CMD R { 03 INeT2 Nos PL m xio 19 DB106
NC20 NC55[_ H12 [12_|NG 5 DB105
c8 _INnc73 NC99 MC X121
NC21 NCs6| HL3 L13_|NC74 NC100|_ P8 DB103
9 _INc22 NCs7[_H14  MVC X131, DB110 L14 | P9
C10 T|NG23 N N — ML NS Nc1o1i B
Cr1 NS S8 32 v NC76 NC102| P11
S1a Nz Ncool 12 iN@? NC103[_ P12
C13 "InC26 NoB1|_J12 = N NClo4l P13 ML X2 14 pgigo
VE_PARTE MATL | REF_DES i Nos2|_ 773 g eioopEE R petos
3 " DE: DESCR | BOM PROPERTY DL | I
X934261-001 [IC U3 VEM 8GB, EMVC, FLASH, 15NM BGA153, TasHI B EMMC_TOSHI BA_I5NM 43 MVC DATA R<5> D2 %g %131 JKi4 M A l<ﬂ DB109 X939723-001 BGAL53
X945540- 002 |[TC 3 VEM 8GB, EMVC, FLASH, 14NM BGA153, SAVGUNG ENMC_SANVBUNG _14NM D3 _INC30 NCe5| K2
X939723-001 |[TC 03 VEM B8GB, EMVC, FLASH, 16NM BGA153, FYNI X} EMVC_HYNI X_16NM D4 INC31 Nceg K3 | M\MC CLK R 43
{ X800617-001 RES ‘ RA26, R34, R440, RA46, RA50, RA52, RA58, RA66 49.9 OHM 1% 1/ 16W 0402‘ EMMC TOSHI BA 15NM EMMC_SAMSUNG_14NM AI: Dl2%NC32 NC67*K12
[ X809936- 001 RES [ RA26, RA34, RA40, RA46, RAS0, RAS2, RA5E, RI6E 100 OHM 1% 1/ 16W 0402] EVMVC_AYNI X_16NM - - = oL —{NG33 NC68 *K13
= C D14 N34 NCsO[ KI4 MMC XI5 1, DB108
X939723- 001 BGA153
M CROSOFT PROJECT NAME PAGE [ GA_ | FAB VER
- - - CONFI DENTI AL | Cactus 43/ 82 |43/ 82 GR| 0.99




7 6 5 4 3 2 1
CONN: RJ45, TOSLI NK
- )
V_5P0_GATED
J8 CONN
RJ45_10P_4NH
44 42 MDI PO 1 ITp1_p
44 42@ MDI NO 2 _|TD1_ N
44 42 MDI P1 3 |TD2_P icg
P 42@ MDI NL 4 T2 N T UF J7 CONN
0
i a2 \DI P2 7 |rs e S B3 v SPDI F_3P_4MH
44 42@ MDI N2 8 |TD3™N 7}85 veal 2
ER e S — 4 -t
“ 42@ AN M 3s[TN)—SPDLE_OUT ‘ 3_vIN wrs[ 6
RJ45 CT 5 lemn mr3|_13 EGS "
£L8:2081 UF i i XBSZZSE;\,%%H 1 B G\D_1L
1%, X3,49832- 002 EG9 402 &% X949831- 001
2l XIR = EMPTY K TNPO ™ 1
402 SP3010 402 =
MIP2 1 |pia -
4 2 LB Y Lioa
MDI N2 2
44 2B > 1o I8 2
MDI P3 4
w2 (B e
MDI N3 5 4ID4A G\DA 3
u 2B 5 Josa Qe 1
CONNECT As TO Bs L
X863136- 001
DFN10
E&
EMPTY
SP3010
MDI PO 1 |piA
4 2 LBy 1ioa
MDI NO 2
44 2B > 15 18 !
MDI P1 4
a4 2B > 17 158
MDI NL 5 A G\DA 3
4 2 LB Y 5 DA Qe 1
CONNECT As TO Bs L
X863136- 001
DFN10
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT BAGE
CONFI DENTI AL |Cactus 44/ 82 |44/ 82 GR| 0.99
s 6 5 4 3 2




8 7 6 3 2 1
CONN: USB ( FRONT & REAR
EQ26 .
ESD ARRAY
SP3010
USB2_AUX_DN 1 [DIA % V_5P0
15 3B 5oL _ -
1 2
45 34 USB2_AUX_DP 2 |ooa V_5P0_USB3_PO
= iR THRVETR +| GB %L?% o)
5 30 (B USES AU R 4 |pea { 1.5 A %0 P Y| REAR 1 (KI NECT)
5 34 1812 é V \Y
7 B
USB3_AUX_RN 5 o 3 I St TXQR T%(Sa
D D4A G\DA J4 CONN
6 |p4B G\NDB 8 = USB3_9P_4M
1 |vBUS
- 45 34 USB2_AUX_DN 2 D
CONNECT As TO Bs ) 45 34@ USB2_AUX DP i D+
D
X863136- 001 45 3 USB3_AUX_RN 5 SToA SSRX N M| 10
DFN10 45 34% USB3_AUX_RP 6 |STDA SSRX P M 11
USB3_AUX_TN CMC ; D BRa N ik ig
EG25 FILT Ur6 USB3_AUX_TP_CMC| 9 2%—23%—2‘ m% 14
ESD ARRAY ECVFO2_2HSWXG | -
SP3010 #[TND USB3_AUX TP 6 |Ip+r1Cc ~— D+ conn_ 1 X949829- 004
AKAK USB3_AUX_TN 5 2 L L
45 34@ USB2 BP_P1 DN 1 _|DIA % 34@ >e b oW - TX/ RX FROM
20 |p1B %GND NCl_4NC HOST PERSPECTI VE
USB2 BP P1 DP 2 oA = 3
D 124 i X900532D28K23
JA
USB3 BP P1 RP 4 |m;sa
45 3 CHT > 7 TeB V_5P0
45 34 USB3_BP_P1_RN 5 D4A G\DA 3 RT3
ED 16 4B G\NDH 8 1 V_5P0_USB3 P1
L THRNBTR Al 9 UF L L?‘;g UF REAR O
CONNECT As TO Bs 1812 o% %?é)v
X863136- 001 Y TX 5 1] &5
DFN10O L J5 CONN
1 USB3_9P_4MH FRONT USB
EQ7 1 JvBus
ENPTY 45 3 US82 8P PL 0P 515, e
SP3010 45 34 T g\ID STANDOFF
AXAKT A 45 34 USB3 BP_P1_RN 5 |STDA SSRX_N MrHL|_ 10 1
PR L LT R 7 g e et
10 [p1B USB3 BP P1 TN CMC 8 |STDA SSTX N MrH4| 13
FILT u75 USB3 BP P1_TP.OMC | 9 |STDA SSTX P MIH5| 14 ML015028- 001
45 34 USB2 FP PO DP 2 D2A \ - SM
@D T ECVF02_2HS\KG |
~ LRI USB3 BP P1L TP 6 [D+ |IC D+_CONN|_1 X949829- 004 MIG7
45 _USB3_FP_P0_RP 4 |>A USB3 BP PL TN 5 ) L TH 1L STANDOFF
L7 [osB V_SOGLPS [T b_Ic D _COWN TX/ RX FROM
_ 1
45 _USB3 FP_PO_RN 5 |oaa oA 3 %GND NCl_4NC HOST PERSPECTI VE Q
[ 6 B G\DE_ 8
] ] i X900532- 00 MLO15028- 001
= ! 6%, cAQ1 V_5P0 SM
CONNECT As TO Bs ; -&/%/ F 1 %, A 1
X863136- 001 2 >1<§R %%R RT4
DFN10 402 402 1 2 V_5P0_USB3_FP
" USB3_FP_PO_TP U79 C = = 1099, THRABTR o UF Lg?o v 2o 735 FRONT USB CONNECTI ON
20 [T USBS FP PO TN PTN36001 Lse3 FP PO TP BUFEC | | 1812 0%y
vDD|_3 0.1 % Xt PO‘Y 1 Xg J27
1C1098,, " 2 6 [ ] 2xiorcPT 8
11 |aNP AcUT Pl 1 USB3_FP_PO_TN BUFF_C | L = 1 2 BI NDSW N BINDSWN R rrygT 36
10 [AINN  AQUT N2 | [ . 45__USB3 FP PO RN 3 4 2.49, KdGM 1%
1094 0.1 Fl0% 58 42 _USB3_FP_PO_RP 5 6 1
34 (OOT]—USB3_FP_PO_RP BUFF 1777772 uUsB3 FP_PO_RP BUFF C 8 |pour BINPL 4 USB3_FP_PO_RP P 7 8 R )
0. 14%:[%/0% 7_1BOUT BIN.N| 5 USBS FP PO RN 45 e gj@ e A s 10 X882235- 001
R 12 | 13 14 EMPTY
402 6 |2 a|_9 USB3_FP_PO_TN CMC 15 6 o
C1092 USB3_FP_PO_TP_CMC 17 18
34 (00T} USB3_FP_P0O_RN_BUFF 177772 usB3_FP_P0_RN BUFF_C X949696- 001 FILT Uso 19 20
0.1 UF 10% QFNL2 = ECVFO2_2HOWK6 |
. 15{-/ 6 USB3_FP_PO_TP BUFF 6 |Dr | C D+ CONN|_1 SM
R USB3 BUFF_Cl USB3 BUFF_C2
V_SOC1P8 402 V SOC1P8 USB3 FP PO TNBUFF 5 D | C D _CONN|_2
Feog Fo15 B | e s oo ot
10 KOHM Y 1% 10 KOHM Y 19 10 KOHM Y 1% 10 KOHM Y 194 — PRQIECT NAME PAGE CSA FAB | VER
402 ENPTY 402 ENPTY L 202 CH 402 ENPTY l X900532b2% M CROSOFT PAGE
CONFI DENTI AL | Cactus 45/82 |45/82 | GR| 0.99
8 7 6 5 4 3 2 1




6 5 2 1
CONN: W FI
| |
D
J18 HDR
2X3HDR_CACTUS
24 USB2 W FI_DP 1 |use2_DP
24 @ USB2_W FI_DN g USB2_DN
G\D 1
3 )
[T W FlI _RESET N 5 %gé_,\]
6 _|v _3P3STBY
— — —
R183 1 EGLO EGL1 EGL2 MLO07350- 001 C
10 KOHM /X/ TH
ENP'EI)':(O > EMPTY EMPTY EMPTY
oy o 402 402 o 402
V_3P3STBY
371 ! o357 L
1 leI): 22 leI):
% Vo—1— 20%
6. % \R/’ > 6.3 V >
485 835 B
A
M CROSOFT PRQIECT NAME PAGE gﬁéz FAB | VER
CONFI DENTI AL | Cactus 46/ 82 | 46/ 82 GR | 0.991
6 5 2




CONN:. HDM I N

E(SEE) ARRAY ESS RRA
ESD A Y
SPSOl%X SP3010
TMDS RX DN1 1 ZEEEEEEE %
3 (OO} ST 35 OOT]— VDS RX CLKN 10 1oee
35 TMDS RX DP1 2 |D2A
o o138 1 35 (OOT]}— VDS RX CLKP r5 158
~
TMDS RX DN2 4
3 COUT] A 35 (OUT]—TVBS RX DD T is
35 TMDS_RX_DP2 5 |DMA G\NDA 3
(oM T mm%ss@ TMOS RX_DPO T e
CONNECT As TO Bs CONNECT As TO Bs B

X863136- 001
X863136- 001

48 35 < ED HDM CEC

V_3P3STBY 10 |TMDS_CLK_DP
9 |TMDS_DATAO_DN
% 8 |TMDS_DATAO_SHD
7__|TMDS_DATAO_DP
6 |TMDS_DATA1_DN
CA74 5 | TMDS_DATAL_SHD
9. g/ UF U74 | C ‘31 TMDS_DATA1_DP
1 R14 1/ R363 1| R369 { TMDS_DATA2_DN
10 KoM 2 KoM 2 KOHM }(%RV HDM 2C2_5F2 2 |TMDS_DATA2_SHD
1% 1% 1% 402 1 |TVMDS DATA2_DP
2| o 2| o 2| o — A _|vbb IC CEC|_A2 13 |cec
202 402 402 - - 14 _|uTiLl Ty Mril_ 20
36 HDM _RX DDC CLK A lscL ic scLl Al HDM _RX DDC CLK CONN 15 |scL M2 21
36 % HDM _RX_DDC DATA A3 |spATIC spal_ BT HDM _RX_DDC DATA N 16 |SDA Mr3[__22
HDM RX DDC 5V E 3 5 cl i; P Ve %2
3% (B> ENABLE_| C 5VAI'N 1| R38 1| R358 +5V_PONER M5
47.5 KOHM L 47.5 KOHM 19 |HOT_PLUG DET Mr6|_25
HPDYE C2 1% 1%
2| o 2| o = X949828- 002 SM
G\Dl. B2 402 402
HDM _RX DDC 5V
X903998- 001 — FOR R38 AND R358:
W.CSP10 1 SPEC=47K, 20% TOLERANCE uE
35 HDM _RX_HPD 1, 2 HDM RX HPD PIN
> 1 Ko-;\)’l%
402 CH
PRQIECT NAME PACGE CSA FAB | VER
M CROSOFT A
CONFI DENTI AL | Cactus 47/82 |47/ 82 GR| 0.99




CO\'N HDM QJT o o n i B a
. SELECTED A1/A0 7-BI T ADDRE 8-BI T ADDRE
CT / AO SS SS A TDP158
--> 00 OX5E BC/ BD 3 OF 3
01 0X5D BA/ BB POVNER
10 0X5C B8/ B9 o< - N C16 ce1_ 4 C56 4 £504 112 |vDD 1
11 0X5B B6/ B7 V_3P3STBY_HDM _ %)/ Rt e P 19 INC
A B TV Tes TR, T EMTY 20 |vDD_3
4 X5R 402 2 6.3V 2 6.3V 31 VDD 4
i 40 _|vDD 5 15
R374 R29 R28 R361 R70 GND 11 25
uz29 1c 0° OHM 0 OHM Lo OHM 0° OFM 0" OHM L 11 |vec 1 G\D 2|35
TDP158 5% 5% 5% 5% 5% 37 _|vcc 2 MPAD|__41
1 CF 3 CH EMPTY EMPTY EMPTY EMPTY ci8 20 4 C17 3 4 44 L
R32 CONTROL 402 402 402 402 402 é%, PE -l LGl g LG MLO03966- 002 =
78 73 70 58 54 [T SMBUS_CLK 1A A'A2 HDM _TX RTMR SCL_CTL 13 |SCL CTL/SWAP  |2C EN| 8 DP158_| 2C EN X(g T R’ xR **4[%5{ T %R QFN41
o'a'M 5% HDM _TX RTMR_SDA CTL 14 |SpA CTL/ PRE TERM_16 DP158 TERM 402 3 1ev 3 1ev
o402 - AO/EQL| 17 DP158 A0 EQL
HDM _TX RTMR EN_ 36 |oe AL/ E 23 DP158 A1l EQ2
78 73 70 58 54 36 SMBUS_DATA lmlz SLE\N_C‘% 34 DP158_SLEW CTL = V_3P3STBY_HDVI
Q0 5% 18 R373 R30 R12 R360 R69
VSADJ 0 OHM 0 OHM 0 OHM 0 OAM 0 OHM E Et
R71 5% 5% 5% 5% 5%
37[TR)-HOM, TX RIVR EN R 1np iz ML003966- 002 EvPTY | EWPTY | Of oH ENPTY ESD ARRAY ESD ARRAY kso o dors 1| cLosalc1o6s
] oo o6 QFNA1 402 402 402 402 402 SP3010 SP3010 AP ol SolAN Rorripa Sorcbh
FTis[ TR ! DPL58_VSADY = KKK KKK o T, g T, TR,
i 1 1 |DIA 1 |piA X5R X5R 63 V2 EibTY 2 EibTY
LANE_SWAP MJST BE ENABLED DUE TO | NVERTED TMDS PI N- ORDER | MPLEMENTATI ON (0X09[ 7] =1) w29 e %;64 KCHM (10 [piB (10 [piB l 402 402 603
(1]
TDP158 2 gBI 2 |[D2A 2 |p2A =
2 OF 3 2 9 [D2B X "9 |p2B x
Hi L
3 TMDS TX CLKN Cc52 |y 0.1 UF__TMDS TX CLKN C 1 [IND2 P ouT D2 Pl_30 - 4 |D3A 4 |D3A
> 02 er N 2_|IN_D2_N OUT_D2_N|_29 7 3B L7 |p3B
3@ TVMDS TX CLKP 49 | 0.1 UF__TMDS TX CLKP C [ 4 |[INDL P ouUT D1 P|__27
02 er BR 5 [INDI_N OUT_DI_N|_26 5 |D4A A 3 5 |DA a\DA 3
6 _|IN_DO_P ouT_Do_P|_25 [ 6 [p4B G\DH 8 176 B G\DH 8
3@ TMDS_TX_DNO 57 | —0.1 UF TMDS TX DNO_C 7 _|INDO_N OUT_DO_N|_24
TMDS _TX_DPO o Y TMDS TX DPO_C 18 ISR o aR %i = =
M Cob it ?g%i o= INGKN  QUT_CLK_N CONNECT As TO Bs CONNECT As TO Bs
TNDS TX DML TNDS TX DNL C gg SCL_SRC SCL_SNK §§ X863136- 001 X863136- 001
[T c38 i b (%)8"’% UE SDA_SRC SDA_SNK DFN10 DFN10 32 CONN
S[TNY—MXS TX DPL C6 . 01U TMOS TXDPLC 3_|HPD SRC HPD_SNK|__28 HDM _19P_6MH
W7 er 0%, 1 TMDS_TX _CLKN CONN 12 |TMDS_CLK DN
= MLO03966- 002 11 |TMDS_CLK_ SHD
O TMDS TX_DN2 45 . 0.1 UF TMDS TX DN\2 C oFMA1 TMDS TX_CLKP_CONN 10_|TMDS LK DP
02 er N TMVDS TX_DNO_CONN 9 |TVDS_DATAO_DN
3[TR—TMDS TX DP2 c42 . 01U TMDS TX DP2 C HDM _TX_HPD_RTMR 8 | TMDS_DATAO_SHD
02 er BN TMVDS TX DPO_CONN 7 | TMDS_DATAO_DP
3@ DPO_HPD TMDS _TX DN1_CONN 6 |TVDS DATAL DN
HDM TX SDA RTMR 5 |TVDS DATA1 SHD
HDM_TX _SCL_RTMR TMDS TX DP1_CONN 4| TMDS DATAL DP
TMDS TX DN2_ CONN 3 |TMDS_DATA2_DN
2 |TMDS_DATA2_SHD
TMDS_TX_DP2_CONN 1 |TVDS DATA2 DP
47 35 HDM _CEC 13 |cec ~ -
37@ ‘ HDM DPOUT_MODE_DET 14 |UTi LI TY Mril_20
o E@4 HDM _TX SCL_CONN 15 |scL M2l 21
HDM _TX SDA CONN 16 |spA Mr3[_22
V_3P3STBY  V_5P0 X882235- 001 17 |PbC CEC_GAD M4l 23
V_5P0_HDM _OUT 18 |+5V POVER M5 24
l[l)IOg HDM _TX_HPD_CONN 19 |HOT_PLUG DET Mre|__25
N
| c ca78 4 X949828-002 SM —
b, OF -
V_3P3STBY T 9%,
3R
402
L HDM _TX_SCL_BUF
54 § HDM _TX_SDA_BUF
RS2 2 Ko w1 |1 C ot
B [TND SB DDC CLK 1z A2 CH HDM DP1_5F6
9,0 50 402 & VDD 5V Cec| _El 1 5124 o
VDD_I C -
36 @ SB DDC DATA 1R512 - 5003/0
0 0" 5% | HDM _TX SCL_R E5 |RSscL IC scL| D2 2| R
CH™ 402 HDM _TX SDA R D5 |RSDAIC spal _C1
3 (B Hy— S b Ak C4 4 0.1 UF SCCAUXP D4 IAUX P 5V_OUT| A3 =
402 10% E4 - - -
382 L R 1e ¥ sa_lc HDM 5V LOAD SWTCH 5V, 250MA MAX TDC
36 DPO_HPD SB 1 2 3 SCC DDC DATA Cl5 ;. 0.1 U SOC AUXN D3 |AUX N DP PWR LOAD SW TCH: 3.3V, 500MA MAX TDC
<T} T EO r— —m B2 ooa
402 CH HPD| Al
BS IHPD IC
37 HDM DPOUT _MODE_SEL A2 _|SELECT IC G\D|_B1
36 @HDM V 5PQ_EN A5 |ENABLE_ I C G\D|_ 2 }
1| R48 1| R148
1 10 KOHM 10 KOHM ML0O04155- 002 =
FT6LFTR 1% 1% W.CSP18 :
2| & 2| & PRQIECT NAME PAGE CSA FAB | VER
402 402
il il M CROSOFT PAGE
CONFI DENTI AL | Cactus 48/ 82 |48/ 82 GR| 0.99




6 5 4 2 1
V_1P1STBY V_1P1STBY_HDM
R610 Zr
1 Q( 2
0,
1 0TS |
4¥%73:9 538U2F1
*f%o% 10% V_5P0_GATED
o 6.3V o 6.3V
485 UL _ ENPTY 485
NCP458R 1
L VBl As| D1
V_5P0_GATED Bl |IN 1 our_ 1| B2 iClOSG
A Cl [IN2 auT 2| @& o I
GATE| A2 vimsfy oM TN -2 2 9(% v
R536 | T 7 a8
1A 2V 1PISTBY HDM EN Al |EN aD| D2 1090, PF 1036, L
O»—Q(a%) X7R -
4812-| X912986- 001
WL.CSP8 h Y
V_3P3STBY \#3P3STBY_HDM
z} R612 z}
1 )
foROm 08 |
0 1218 £1gl9
2 1U 10%
2 0% 5.3V
2| &8 2l Xk
200 ug2 EMPTY 402
= STMPS2151 =
S A(IN our| 1
FAULT_N{—3 V_3P3STBY HDM FLT N 1 DB402
V_3P3STBYAHDM EN” 4 |gN G\D|_2
X912985- 001
1 ?&E;SKO{M SOr23-5 =
2| 562
| RE-DRIVER w29 R610 R612 UBl  U82 }
! PGL. 0 ML0O03966- 001 EMPTY EMPTY STUFF STUFF !
: PGL. 1 ML0O03966- 002 STUFF STUFF EMPTY EMPTY :
S |
PRQIECT NAME PAGE CSA FAB | VER
M CROSCFT CA_
CONFI DENTI AL | Cactus 49/ 82 |49/ 82 GR| 0.99




HDD SATA CONN: ODD & HDD
J19 "
L3790, 1X7SATA 2MH
SATAL HDD TP SATAL HDD TP C 9
® D> | o O ODD 12V LOAD SW TCH
0.01 UF10% 1 NOM VOLTAGE: 12V
378, KR 2 2T 1| R156
35 msmm HDD TN 1 77" 2 402 SATAL HDD TN C 3 v 12P0 AON7403L 0 CHM
0.01 UE100" 4 A X888142-002 5 ENPTY
v S DENS 603
XK 6
402 377 7 3
35m3ATA1 HDD RN 1 2 SATAL HDD RN C i V_12P0_ODD [T 50
NO_WE 8
0.01 UF 0% O Y 675 M 247t B2 wom / 23 E ic:244 ic:242 Y 243
& R i SM T UF - UF >30; T 0. U 0. UF 0. UF
1 376 2 402 SATAL HDD RP C ) NO_M2 T%gA)V *k% A)V 2 2% \70—* % A)V % A)V % A)V
35 SATAL_HDD RP | - 2l 2R’ 2| XER %R 22 xer' 2| X8R’ 2| ERPTY
Nl 0.01 VE1o0T &35 &5 | 402 ¥ 835 &35 &35 805
Die 1 ODD[PVR EN N R 2 1
402 - [ -
&
ODD SATA g
35 [TID SATAO_CDD_TP 19322 satA0 oob TP C J10 R158 R157 §I
0.01 UF10% 1X7SATA 2WVH oo PR EN N 7 S 1 A
() 9 3
16 V 2.49 KOMM 1% 100 OHM _ 1%
221 XIR O FT5o[FTR-L Ua4 402 CH  Ta02 oHT
s [T SATAO DD TN 1 { } 2 402 SATAO0_ODD TN C 1 a : 1
2 m -
0.01 UF10% 3 2 §Qg5§1§ 002
0_ODD 3«%5 1920, 0_ODD C z =
SATA( RN SATA( RN 5 -
Leus [ :
0.01 UF10% 7
16 V
210, 465 8
35 (OO} SATAO COD R 1 2 SATAO ODD RP C O
9 SM ODD 5V LOAD SW TCH
0.01 UF10% asd NOM VOLTAGE: 5V
X L - V_5P0 R154 1 FET :
202 & OhM )~ SOT23-3
I17 5% X889117- 002
EMPTY [2
1X5HDR2 % 805 3 2 V. 5P0_CDD
V_5P0_HDD 1 o [T 50
o [T 3 0ol
1
2 5 b b g
HDD PQER (1:24|8: V 12P0 0.1 U4F4¥ 4 7‘}_”1: C238
% - 10% 10% 1 U
6 % 4 5 VT 3V 10%
X 'XSR 2 X7R |1 XsR |1 63V |y
TH 402 RS 603 603 ng?
= —  34.8 KOHM
I\D_NQ - (]i;)-/;) - =
76 68 50 V_1P65_VREF 6 402 2
1, ODDPWRENC
V_3P3STBY X 71y
A 10 ROPRA EXTRA COVPARATCR USED AS
A TSSOP14 12V BUFFER TO PROTECT SMC GPI O
cH2 X932792- 001
R134 402
11 1 =
10 R s
1% 5%
2| 2| cH
4b% 402 b 3p3v STBY S Eo
> W0 V_5P0 FET 1 R200 HDD LOAD SW TCH
ODD 3P3V STBY ENN 1 X NOM VOLTAGE: 5V
N> ) FET o233 0 O PEAK CURRENT: 1A
=Y sor23 X889117-002 [2 EMPTY
3 X889118- 002 3 2 603 V_5P0_HDD
50 (OIT} CD0_3P3V._STBY PULSE - & i V 12P0 NO M @ NO M ‘ [ 50
_ 5 5 NO_M2
v_apssTey 1 S P EAET
SER v R208 1 B — — 10% 10%
482 2 3042‘8 KCH")\A X7TR 1 X5R 1 XS\F/Z 2
risol: ODD POVER & GPI Os | @ty
1% 2X6HDR _5KEY - = =
v & 76 68 50 13 HDD_PWR_EN_C
402 s
35% ODD WVAKE N 1 | 2 NC R151
36 “ODD OPEN 3 8 4 ODD_STATUS R 1, 2 ODD STATUS 36
6 ODD 3P3V_STBY PULSE < 50 100 oM 1% 108104 ;r(ggg%‘zl 001
1 7 8 V_5P0_ODD D 50 4 CH R482
(218 9 10 V_12P0_ODD S 1
TE R 1 De 50 100 KOHM
50 11 12 ]i 1 i 1 N 1%
5008 |2 c239 7| c235 €237 | ¢208 2] cH
202 7 UF TUF TUF TUF 702 =
10% 1% 10% —10%
= = 5| 16V o 16V ol 83V o[ 8.3V —
TH 805 805 405 4035
M CROSOFT PROJECT NAVE PAGE | CSA_ | FAB | VER
J: PAGE
- CONFI DENTI AL | Cactus 50/ 82 |50/ 82 GR| 0.99




CONN: FRONT PANEL, FAN, AUDI O
" ) )
V_5P0 V_3P3STBY V_3P3STBY
A A %
1| R352 1| R353
1 67 1| R349 100 KOHM 100 KOHM
1 a7 L ?455 EEJF —~?74o7%|: o ?40 UF %9/? KOHM 1% 1%
470 PF 20% —5% 20% 2| CH 2| CH
TRY Loy B’y £oY 2| CcH 402 402
] e i e i
R351 562 J26 CONN
2X8HDR CACTUS
10 K%—Ié\/ldl_'% 1 = . | R DATA 1 hRRX
EJECTSW N 1 2 3 @ EJECTSW N R 2 |EJECT _SWN
"t FRONT P IR QUT R Ne i‘SPARE
I R_BLAST
36 69@ ACC RESET N 5 |ACC RESET
> AR
34 USB2_ACC DN 7 |UsSB2 DN
1| R354 @ USB2_ACC_DP 8 |usB2_DP
34 _
10 KoM 9 v _3P3STBY
1% 10 |G\D 2
2| ENBTY R350 NC 11 ISPARE
10, KOHM 16 = % i3%§$ﬁ§§
= 74 36 COUT] PWRSW N 1, 2 PWRSW N R ig E\é\g‘ﬁ\é\;‘(ﬂs
16 |v 5P0
—
- — EGl16
EG23 EGL9 i V 5P X949835- 002
/X/ X882235- 001 /X/ X882235-|001 x X882235-001 _5P0 Th
EMPTY «
202 a5 402 R893235- 001 1 R325
. o 402 EG18 402 ~ - M
EG22 x882235%001 | Eq17 1%
X882235- 001 /X/ ~ EMPTY EMPTY
% ENPTY /X/ X882265- 001 402 2 402
EMPTY 402
ENPTY|
402 402 36@ _ LED NEXUS
R347 Eors
1 1 1 1 100 KOHM X882235- 001
L e = - : N = o EMPTY
\ 2 . Dl O . CH
AL|Jq598 2 402 402
1, 2
47 KOHM 1% 1
V_5P0 402 L 1 =
AUDI O AMP_VREF EMPTY -
1] AUD O
CA51 AUDI O
l§ Ur 445
10% 10 UF
o| oV 1§%
KR 188,
o 805
AUDI O AUDI O AUDI O = V_12P0_GATED
R327 ca42 R323
36 AUDI O PWM OUT 1 2 AUDDOPWFILT 1 { } 2 ApioPWFILT C 1 2 2
200 OHM 1% 0 6.19 KOMM 1% 1 [pcs
402 CH Lg% 402 CH VI P VOUTPL_5 SPKR_AMP QUT VP _| V_3P3
AUDI O 1 Augw? 135 V 5P0 AUDIO PWM AMP IN 4 _|\IN VOUTN|_8 SPKRTAMP_OUT VN . 5 T
1) R484 1 UF - AUDI O L .2 INEG casa + ?49 . ?49 3
19, KoHw Job ZF R331 a0l 7 yR3a4 o T 2§A) 2§/§/
] 2| IR’ Ln 2ADOAWCE |1 IcE MPAD| 9 506 T 1% ERPY EPed
2 %'2 603 10 KOHM 1% AUDI O P 2 XaR Sl 2 Th 324
402 X936772-001 SPKRL 402 = 1X4HDR
= = SO oo ; SPKR = = = 1
X913539- 001 R342 7
leM\OZ 36 COUT} FAN TACHIN | 1 2 FAN TACH IN R 3
I 0 oM 5% 4
XIR AUDI O 459 36 FAN PWM 1, 2 FANPWR TH
482 R601 470018!; @ 33 oW 1%
% 50_¥ | 402 CH
47 KOHM 1%
455 6] 202
EMPTY - -
M CROSOFT PROJECT NAME PAGE | CA_ [ FAB[ VER
CONFI DENTI AL | Cactus 51/82 |51/82 GR| 0.99




. POVNER

CONN

J11

DC PVWR RCPT

MAI N12V

Mr2

Mr1

G\D
G\D

V_12P0
A

1

2 |MAIN12V

MLOO7354- 004

TH

FAB | VER

GR| 0.991L

CSA
PAGE

PAGE

52/ 82 |52/ 82

PRQJIECT NAME

M CRCSOFT

CONFI DENTI AL | Cactus




VREGS:

G-X/ CPU | NPUT FI LTER

V_12P0

L7
1
SR V_VREG 12P0 GFXCPU

| NPUT AND OUTPUT FI

NBCORE | NPUT FI LTER

V_12P0

L18
ZT lWZ V_VREG 12P0_NBCORE @ 61

0.47 LH  IND 62
* %‘9/ UF

V_5P0 AND V_3P3 | NPUT FLLETER

V_12P0

L8
L2 V_VREG 12R0_T@.5P0. 3P3 [COT 62 66

0.47 UH IND
SMo ] 7 F 596
/
1206

0.47 WH

1
0
%

\
Y

2 .
P ligme, o i%%w |
TRORE TR T
1

54@ V_VREG 12P0_GFXCPU_SENSED 1 NG 2

L .

@ 55 56 57

GEXCORE OQUTPUT FI LTER
V_GFXCORE
A

g

|
0
2/YV

3(:;;]93"65
zgéaYv
H%
zgéaYv
3?93‘@:
zgéaYv

_TERS

MEM O MEMPHY | NPUT FI LTER

V_12P0

L17

1

2

V_VREG 12P0_MEM OPHY

0.47 UH

I ND
SM

+

V_VREG 12P0 MEM OPHY SENSED 1

<o
c
T
N —d L+

M CRCSOFT
CONFI DENTI AL

PRQIECT NAME
Cact us

PAGE
53/ 82

CSA
PAGE
53/ 82

FAB
GR

VER
0. 99




VREGS: G-XCORE / CPUCORE
n
DB71, L FT403
50
V 3P3STBY VREG _GFXCORE_S_RTN 1\, 2 SOC GFXCORE S RTN (] 14
4 Fege T
100 OHM RE51
V_GFXCORE 1% 1 A2 VSS GFX _PROBE TN
1 3 oMM &, 0 oM’5%
ol 402 EMPTY
2 - R652
R231 88'3 %%SO'H\A 1 2 VDD GFX PROBE @ 14
78 73 70 58 48 36[ TN > SMBUS CLK 2 1 SMBUS_Cl K CPUCORE VREG_GFXCPU_LDO 1P8 1% 0 OHME '\%QY
0 CHM 5% J CH 402
Ro3z, 402 402 oeagso 1 o 1 P02 R653
78 73 70 58 48 36 LB _H— SMBUS DATA 2 ﬁé\*l SMBUS_Cl K_DATA CPUCORE c1009 | cao1 VREG GFXCORE S 1, 2 SOC GFXCORE S —(IN]w
0_OHV 5% 0 OHVY 5%
CH 402 54 _ VDD33_GFXCPU %88{ io})}f 402 oH
16V 3V
53 [TR>— Y VREG 12P0 GFXCPU SENSED Iggg 85 VREG_GFXCORE_CS1 (TN] 5
< R228 = = 1 R212
14 @ VT 1 2 54 VDD33_GFXCPU %0 KOHM
1 0 OHM'5% Us7 | C 0
DB70 402 CH NVPo8E3 2 %2
R219 24 VREG _GFXCORE_CS2 (N]
“CB > SvVD 1 2 Sap vDD33| 35 | B
0 OHVY 5% 23 |spa p vooia 17 1| R2 SKO—lM
- 1 402 CH - }00
5+ |
DB6s 22 ~ALT_P_N 2
—1 U= b2 VREG GEXCORE CS3 (T 56
14 svC VI NSEN 12P0 _ GFXCPU 15 |vI NSEN NOM NAL 0.4 MCHM LL
[T 1| R25 A 1| R214
Rom 1 VORTN1 1op KOM
19 §335 VOSENL i3 1 Rg3l %
0 g OT e OhM ge
2| GH AR FBL1| 2 L VREG GEXCORE VFB | e 2
xR %’2 VREG GFXCORE CS4 (T 56
SOC PYR OK 27 Gk W = 1) R215
1 75 36 14 [TND— PWRCK/ PVI D3 /g- KOHM
V_3P3STBY - T R 25 |our g; 4318 tos
Cs3[ 38 2! b
SRR 29_Svol P = 22 VREG _CPUCCRE_CS
1l R25 R220 CS5 (N 57
?5/ ?(O—IM 15 2 SVC R 28 —4sval BviDP
0 OHM " 5% R243 FT405
2| GH, 402 ©H 1 y 2 CPUGFX OCP L 21 0oL cs_suML|_ 10 VREG GEXCORE_CS SUM pBa07
0 % R249
5 46 VREG PWRGPAB CPUGFX PWRGD J BMEBTY 17N cpueex par 20 IBER FB2 1| ro3a 1| R216 R230
& <} . I e 0 oV [23%om L5 Kam 1375 SOC_CPUCCRE S RTN (TN
1p,2 402 CHCOPUGFX P 19 Hlpe VDI FF2 1% Pt 0 0HM" 5%
61 30 [T VREG PYRGPB EN Ro81 5754 VREG GFXCPU EN 0,5M & 18 |EN cs_suwe o2 402 402 o
0 924 E%) V_SCC1P8 NOM NAL 2 MOHM LL V_CPUCORE
4 C 1| R580 o3
1% KoM R226 1%
5 CH° 1 2 VREG CPUGFXVCCI Q. 26 |vca o VORTN2| 5 VREG CPUCORE_S_RTN CH° 1 2
A AT VOsEN2[_6 402 ?58 GHM
2 o R246 /0
1 4 cio10 e PvwL| 34 _ - 2| OH
= 1 .Ur PWR 33 2
‘*%03{’ v 61.9 KOHM 1% PWB[ 32 =
V_3P3STBY 2| %R 2 PV 32 -
402 0t VREG_CPUGEX_| REE 14 || REF PWE |30 R
L R244 —DB4 1 - - - SCC_CPUCORE S 14
V_S P3STBY - 1 /k 2 VREG GEX_1 MON 12 | MON1 1 @
ur8 C1005 13.3 KOHM 1% 1 ETP Fra01 TP O
57 54 VREG GEXCPUEN 1 Jce vec| S ioglr 402 cH 389 Y 13 _|i Mone VTEMP|_9 DB406 FT404
0 ~ 1000 PF
2 |a Sep v 10% 50 v 16 |ADDR MPAD|__41 6 C1011
I482 {402 X7R ;% §CHM 8000/01 UF RO17
3 |ap 4 = MLO10653- 005 = 2 16 v 1 /\é 2 VREG GEXCORE PWWL [ s
l ) 1L = 1 il QFN41 IR 0 OHM 402 5% CH 3 76
L ! AUF(l:Glzs VREG GFXCPU_SYNC 55 56 R245 FT400[FTR) ) ) 1. 2 VREG GFXCORE PWWR [OTT> 55
: SC70 0 OHM 402" 5% CH R153
X933098- 001 7545(2]4MCHI% ) = 1 2 VREG GEXCORE PWW\B @ 56
0 OHM 402 5% CH
DB403—L 105 50 v 169 VREG GFXCORE PWWH
NOTE: X6S/ X7TR CAPACI TORS USED NEAR SOC 1| 402 X7R oo oo —{aD> %6
DUE TO HI GHER TEMPERATURES | N AREA 6
R218
1A 2  VREG CPUCCRE PW 57
fo oo oo o------o--oh 4 L 3 MP2853 | 2C ADDRESS : 0 oM 402" 506CH D
i MP2853 RAIL ASSI GNVENTS | 3 7-BIT BASE R'W 12C ADDR  8-BIT HEX ! VREG GFXCPU TEWP (T 8§
| RAIL 1 V_GFXCORE  (POWER GROUP B) i | VRITE 010 0000 o 0520 0Xa0 38
t RAIL 22 V.CPUCORE  (POERGOF B ] | TREAD 010 0000 1 0X20 0xa1 3 S—— — <A ETVER
L .. | M CROSOFT . NAME PAGE
CONFI DENTI AL | Cactus 54/ 82 |54/ 82 GR| 0.99




8 I 6 5 4 3 2 1
VREGS: G-XCORE QUTPUT PHASE 1 & 2
| |
V_3P3STBY
480 I vVexeRE i
Ca06 VREG GEXCORE_VDDL | 0.8V-1.2V NOMNAL: 1V |
10% 2.2 | TDC: 136A EDC. 175A FSW 700KHZ i
oh v ;Mo e | Teim moum mAnmke ‘
202 lor
55 GFX_AGNDL - Txg R VREG GFXCORE BST1
i V_GFXCORE
© E 55 53 v VREG 12P0_GEXCPU w1 IC | c209 A
o7 S Lon Mo Lo M oo iczm 23 o FB0945A | — 0%,
T V3PgsTeY LS LR S A%
= X7R X7R 5V BST|_25 L5
1 i%%cm T T Tm Tlm ﬁ& 1 lun w2 VREG GFXCORE SWi
16 |vIN sw_3 150 NH I ND
ja L = oo toh T i g
54 [T ‘ VREG GFXCORE_PVWML 17 |pwm AGND|__28FX AGNDL 55 }%% M
PGND|__5 2
RATS w56 55 54 [T > VREG GEXCRU SYNC Q{ VREG_GFXCORE_SYNCL 18 |sync PG\D 673 %‘2
PGND
48‘2-| 5% PGND|_8 i
MY PGND|_9
5 (OO} VREG GFXGORE CS1 POND 1
- PGND|_1
R618 19 |cs PGND|__1
57 56 55 54 (OUT] VREG GEXCPU TEMP 2 VREG GEXCPU TEMP1 20 [VTEMP PGND|__1
0 4 92-1@(8’4) — VREG GEX_FAULTL 24 ~|FAULT_N PG\D[_1
R481 (I\Sl.é’(zég495- 002
0 OHMVBY -
402
V_3P3STBY
C304
iog{f R543_yREG GFXCORE_VDD2
3V
2. 2
IZ%E‘ o CH LcaulFo
55 GFX_AGND2 7 21(85 VREG GFXCORE BST2 V_GFXCORE
| ST W5
] V_VREG 12P0_GFXCPU Us52 | C
5 E % 9 gD l L NP86945A :%039151
~ Yo Yoessz Yoo Y ore | Clua 28_\VDRV vop 21 %@év
10 10 U 10 UF 10 UF 0. 47 UF 202
: O i i BTl 25 L12
2| ar 2l 7R 2| iR 2| xR X7TR VREG GFXCORE SW2
1206 1206 1206 1206 402 1% VI N SW % 150 NH
1 i R W P
VREG GFXCORE_PVWR 17 28FX_AGND2
s4 [T PWH éggSA 55
?64&0_"\/' Eﬁm VREG GFXCPU_SYNC Q{ VREG GFXCORE_SYNC2 18 |syne PGNDL_6
55 0 CH PGND|__7
EA) TY 4558 5% PG\D[ 8
54 COUT] VREG GFXCORE_CS2 Egg 1
L PGND|__1
) PGND|__1
R619 19 |cs PGND|_1
57 56 55 54 (OUT] VREG GEXCPU TEMP 2 VREG GEXCPU TEMP2 20 |VTEMP PGND|_1
0 6)51@(8’4) — VREG GEX_FAULT2 24 |FAULT_N PG\D[_1
4
R544 ML010495- 002
N25 e
VG i |
NOTE: X6S/ X7R CAPACI TORS USED NEAR SOC
DUE TO HI GHER TEMPERATURES | N AREA
M CROSOFT PRQIECT NAME PAGE gﬁéz FAB | VER
CONFI DENTI AL | Cactus 55/ 82 |55/ 82 GR| 0.99
8 I 6 5 4 3 2 1




8 I 6 5 4 3 2 1
VREGS: GFXCORE OQUTPUT PHASE 3 & 4
| |
V_3P3STBY
C226 R504
log)F VREG GFXCORE VDD3
2%y 2.2 L
6 .
I 52 %gl%CH C2lj?:0
%
56 GFX_AGND3 - T%’ R VREG GFXCORE BST3
V_GFXCORE
—| ST_W5
~ E g; gg \Y VREG 12P0_GFXCPU U46 1 C 4*]_(:2[3?:1
hTT 4373 Loasz Loss9 Lc245 ic246 23 [ FEO949A | o1 1ok,
" LS LR Ol 405
N TWR T Tﬁg leoe X7RV BSTI 25 L6
1206 1 |un w2 VREG GFXCORE _SWB
16 |VIN SW_3 150 NH ITHD
Sw_4 M 7777777777 V_GFXCORE
54 VREG GEXCORE PWVB 17 |pw AGND gest AGND3 56 | 0.8V-1.2V NOM NAL: 1V |
PGND ! - 1
OE g6 VREG GFXCPU_SYNC 52 VREG GFXCORE SYNG3 18 |syNe PGND|_6 | TDC: 136A  EDC: 175A  FSW 700KHZ ;
oHv 2 D PG\ND|__7
48’2-1 5% PGND|__8
E TY VREG GFXCORE_CS3 b €1a
4 PG\D
@} PG\D|__1
PGND|_1
R614 19 |cs PGND|_1
57 56 55 54 (OUT] VREG GEXCPU TEMP 2 VREG _GEXCPU_TEMP3 20 _|VTEMP PGND|_1
0 4((})—ZIM % wa—MOFAULT_N PGND|_1
ML010495- 002
R506 OFN25 L
0 CHVYRY
402
V_3P3STBY
C259 R521
%O}%F vy VREG GFXCORE_VDD4
9(7% v N 6 CH LC265
402 % T UF
56 GFX_AGND4 - T%’g)g VREG GFXCORE BST4
“ 5%_\,\15 V_GFXCORE
N 56 55 53 V_VREG 12P0_GFXCPU 48 | C | 266
o Xg gMD>— l l l l MP86945A ‘*iog‘f
o~ £¥%83 crrs L cosr | cres | G 23 VDRV vopl_21 S v
L **ég% Zg% o% o% o% BST|_25 402 L9
2| ar 2 R or’ VREG GFXCORE _SW
1206 120 1206 XE6s w05 1% x: “ ngv % 150 NH I ND
1 80 TH
L sw_4 M
54 VREG GFXCORE PWW4 17 |pwm AGND|__22 GFX AGND4A 56
2 R159 PGND|__5
RS &O‘"\/l 55 54@ VREG GFXCPU _SYNC VREG GFXCORE SYNC4 18 |syYNC PG\D|_6
56 0 QEQ(CH PGND|__7
TY 4 5% PGND|_8
PGND|_9
VREG GFXCORE CS4 PGAD|_1
PGND|_1
— PGND|__1
R613 19 |cs PGND|__1
57 56 55 54 (OUT} VREG GFXCPU TEMP 1A 2 VREG _GEXCPU_TEMP4 20 _|VTEMP PGND|__1
0 OHM'5% — VREG GEX FAUTA 24 ~|FAULT_N PGND|_1
402 R522 - T _
ML010495- 002
0 OHVVBYf QFN25 =
402
NOTE: X6S/ X7R CAPACI TORS USED NEAR SOC
DUE TO Hl GHER TEMPERATURES | N AREA
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT CA
CONFI DENTI AL | Cactus 56/ 82 |56/ 82 GR| 0.99
8 I 6 5 4 3 2 1




8 s 6 5 4 3 2 1
VREGS: CPUCORE OUTPUT PHASE
| |
V_3P3STBY
A
57 R556  VREG cPUCORE_VDDL
>l
Y 383
TUF I o \
**%_Ogo v | V_CPUCORE |
1| a9 PU AGDL 2 xR ! 70.8V-1.2V NOM NAL: 0. 95V |
1 57 ) | Y !
T iO%F <[ ST W5 | TG 15A EDG 22A FSW 700KHZ |
. \ Te)
2l X7R I
%6 5xX3
N
€L £
56 55 53 V_VREG 12P0 GFXCPU
v_spasTeyY [ T s T om 1om |
2 s 992 989 372 369
TRE TTRE CTRE TR Tadv 55 c
ngl 0 0 0 0 0
1 2 25 V 2 25 V 2 25 V 2 25 V 16 V VREG CPUCORE BST
15, oM 120 1206 1206 1266 205 MP86905 b, V_CPUCORE
5 ENPTY + A
e VREG CPUCCRE PV IS 387
54
5 2_IVIN ¥ swi| 3 402 13
R190 " -
?6/0 Ro 50 [Ty VREG GEXCPU EN La2 VREG GEXCPU EN R 14 _viNg2 Swa| 4]  VREG CPUCCRE SW ‘ IR
FYBTY 0, SyMCH 15 Jhyw AG\D| 21 CPU AGNDL _ & LR
° R189 16 |EN PGND|_5 0.6 MOHM 1 R1 84
as 57 _VREG CPUCORE VDDL VREG CPUCORE_SYNC TSN PGND e73 %00 M
VREG CPUCORE CS %0% 59/: pGND| 8 2| 5
5 QT PGS
R615 17 oD ig
cs PGND 4
56 55 54 (OUT} VREG GFXCPU_TEMP 1A 2 VREG CPU PH.TENP. 18 |VTEMP PGND|__12 )
0492."/0{8)4) VREG CPUZFAUDLT1 23O|:AU|_T_N PG\D|__13
88 X930303- 001 1
0 OHM'Bo QFN23 =
402
NOTE: X6S/ X7R CAPACI TORS USED NEAR SOC
DUE TO HI GHER TEMPERATURES | N AREA
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT BAGE
CONFI DENTI AL | Cactus 57/82 |57/ 82 GR| 0.99
8 7 6 5 3 2




~NB

~NB
ISETY

VREGS: I\/EI\/PHY / I\/EI\/I O g

V. 3P3STBY VREG MEMPHY S RTN 1 2 SCC MEM O S RTN @ 14 58
8 73 R276 DB412 1 1 90 4p%
g 36 [TND— SMBUS CLK 2 AL SMBUS_CI K_VEM QPHY o (FTP JFT410 R314 NOTE: SOC_MEM O S_RTN I'S ACTUALLY SENSE
0 54 0 &HM 5% 1 7O-|M 100 OHM RETURN FROM SOC FOR MEMPHY. NOT CHANG NG
R277 CH 402 1% NETNAME TO STAY CONSI STENT W TH SCB
égm SMBUS DATA 2 Al SMBUS_CLK_DATA_MEM OPHY 2 VREG_MEM CPHY_LDO 1P8 vV NEMPHY oy
0_OHV 5% J - ST402
o807 53 [Ty V. VREG 12P0_ MEM OPHY SENSED T SCB MEVPHY ALT S BTN 270071
83 C1076 0431 ST401 SHORT
?g;) KOHM I18% %050 2 1 SCB MEMPHY ALT S
7777777777777777777777777777777 XBR X SHORT =
| MEM O QUTPUT VOLTAGE SELECT (PVI D) 1 b2 = 685 1 Gh R312
| GPIO_1P8_3 = LON NEM O VOUT = 1.5V | o8 VDOS3 VEM OPHY 160 oM
! PO 1P8 3 = HIGH MEM O VOUT = 1.35V ! Ue4 1C 1 CH
ety e V_SCC1Ps 1 Re78 NP2940A 1. 1 [FTPIFT409 402 R649
1 RP99 1 32 1% 1 0OF 2 VREG MENPHY S L 2 SOCMEMPHY S (TR 14
% 50 2| cH L3 |sa_p 0465Me 2%
U6l 1% —10%, 402 vDDa3| 44
VREG MEM Q SEL 1 [e wvec| 5 %;%70 2 406'2 2 31(85 32 IspA P vDD18[ 26 VREG MEMPHY_ CS1 @ 59
8.3V - P 2 29 ~ALT N
A 31(85 + VDD33_MEM CPHY 1| R308
3 | oo 4 L + 58 TS VI NSEN_12P0_NEM OPHY 47 _|VI N_SEN }oo KCHM
1 40
74AUPLGL26 10 KOHM VORTNAL 9 1 2 b
— |1 C 1% VOSENAL_8 ﬁ OHM VREG MEMPHY CS2 @ 59
R275 ’ 40 2] o %
GPI O 1P8 3 X933098- 001 402 VFBAL 7 £ VREG NENPHY VER
IR 0 OHMG% R589 1 1 D873 2 1 R305,
202 O " oVo oM P VDI FFA|_6 VREG MENPHY VDI EE }00
1 R274 1 2% PVI D MEM Q V_SELECT 35 ~SLP_SO_N
ATy R273 R272 | OH 402 LMEMO V. (CJSLP_S0_ sl s 2 ¢,
10 KOHM > 10 KOH
5] 19402 CH % 5 g’ﬁ) VREG MEM CPHY NB_ PE 36 |pE & : VREG MENPHY, CS SUM
402 402 SVD MEM CQPHY 28 |SDI O csah 2 VREG MEM O CS1 (TN 60
. 27 > = Jrepr
4 SVC_MEM CPHY SCLK }cyg KOHM
61 60 59 Ro83 5 ' NB_ 34 |sTB CS suwa|_18 5 %'0
64 61 54 ?2@ VREG PWRGPAB CPUGFX PWRGD 57 1 2 VREG MEM OPHY NB PWRGD 30 |VRRDY VFBB| 11 3 ) 2 VREG MEM O CS2 @ 60
0 %
I 1 2 aG2er? VREG VEM OPHY NB VRHOT 31 ~|VRHOL.N VDI FFB[_10 VRFG MEM Q VDI EE R319 1
R292 0 O 5% pry - . N 4 - o0 oM 1.5 %%&
65 63 36 [TN)— VREG PVWRGPA EN VREG MEM OPHY_NB_EN 37 |EN Cs_sumB|_19  VREG MEM O CS SUM P 0
0 OHV'596 2
sz & %o ig:lla%g 402 a6
. .
Sl oH ) )%(8;?\/ VREG MEM OPHY NB PSYS % 46 |pSys VORTNBL 13 VREG MEM O S RIN P~
402 535 | R639 VOSENB|_12 VREG MEM O S B g | 1| R174 \ 2 Mf 1 SOC MEM O S RTN N ¢ 58
= = 1 KOHM FB02, PWL|_43  VREG MENPHY PWMI R 1 0,0 PSAVIRY L
1% CH %) PWR| 42 VRFG NENPHY PWWP R FT101
2 402 61.9 KOHM 1% PW\/B 41 = = = 2| CH V_NEM O
CH 40 40 VREG MEM O PWA R 402 SCB MEM O ALT S RTN
1 ’93408 - VREGAVEM COBHY NBMREE 24 || ReF PWG[_39  VREG MEM O PWR R = N
= R309 T ~— = S
° {7~ FTPJFT406 VREG MENPHY | MON 21 || MONA 5 X § & §
124 KOHM_ 1% 1 FT407 3 s :
402 CH Egg 0%73': . VREG MEM O IMON 22 || MONB TEMP|_45 < SCB MEM O ALT S -
—T-10%50 v 25 |ADDR P MPAD|__49 1l R315
+ 1| 402 X/R | 1p 1 0, OrM
- DB410
DB40S MLO28736- 002 11 5%
QFN49 1 ™o FTPJFT408 2| cH
4 1 - Jo2  R642 SOC_MEM O S
R306 E 2 1 14
L 0 OHV 5% N
124 KOHW_1% EMPTY 402
0z 2 c1077 2oy, VREG MENPHY PWL
——T000' bF oo Vex {&TT> s°
+ 1 %50 v > R288
- 1| 202 X7R 402 CH 1. 2 VREG MEMPHY PWWR [T 59
00MY 5% Roge
402 CH 1. 2 VREG VEM O PWWL OO &0
= 0 OHV'5%
402 o R273 G O PWR
1n 2 VREGMEMOP 60
0 CH 5% o8I0
e T 3 MP2949A | 2C ADDRESS i VREG VEM GPHY NB TENP
| MP2949A RAI L ASSI GNVENTS } ! 7-BIT BASE R/W 12C ADDR  8-BI T HEX 3 —TN] %9 €0
| RAIL 1V MEMPHY  (POAER GROUP B) ! | VRITE 010 0010 0 0x22 0x44
| RAIL 2: V_MEM O (PONER GROUP A) ! | "READ 010 0010 1 0522 0XaE 3
| RAIL 3: V_NBCORE (POAER GROUP B) ! ! 3
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT PAGE
CONFI DENTI AL | Cactus 58/ 82 |58/ 82 GR| 0.99




8 7 6 5 4 3 2 1
V_3P3STBY
A1
U
10%
8t V
485 VREG MEMPHY BST?2
[TRD V- VREG 12R0_NEM CPHY )
o P P P | | - . L”& e
1 1 1 1 1 1 1 NP86901C
c1277 c1279 c1281 c1282 c54 c506 cs0 cs9 1 0%
20 21
WO e G G T —BE kg o, 20 w21 feg ¥
T oed o T o Tad THY TRV TRV TRV i s swaf 2 G
1206 1%06 1%06 1%06 402 1206 1206 1206 a’){g& - sw2| 3 VREG MENMPHY SW2 ‘
al R620 e sw3 4] BN &P
61 60 59 55 (OT] VREG MEM OPHY_NB_TEMP 1 A 2 VREG MEMPHY TEMP2 17 |VTEMPIFLT  PGND 1|5 1 NDHM
0 OHVRY PGND 2| 6
s [TR>— “402 P 55 (OO} VREG MEMPHY_CS2 18 |cs PaD:3 7
PGND_4
3 ‘ VREG MENPHY PWW2 15 |pwm PG\D 5] _9
1A) KOHM PGND 6| 1
TY 16 |syNC PGND_7| 1
& PG\D_8[ 1
R62 L 19 |AGND PG\D_9 [ 4F ' ' ' ' ' ' ' ' '
61 60 59 58 VREG MEM OPHY NB SYNC VREG MVENPHY SYNC?
- 0 OHMES; = = X901356- 001 i 244i 246i 248i 2§oi 2§2i 2§4i 2§6i 2§8i 2@0ic1262 1| k304
402 EH) QFN21 00UF 00UF 00UF goU goU goU gou gou goU é%%UF }00 M
v 63V 635V 63v 63V |63V 63V 63V 6§35V |63V
2 2 2 2 2 2 2 2 2 2 2
&85 &85 &85 &35 &85 &85 &35 &85 &85 838 %52
V_3P3STBY 1
oo V_MEMPHY: 0.ov T
| TDG_23A  EDC 30A  FSW 700KHZ | gl
Y
40832
= VREG MEMPHY BST1
60 59 53 m iVREG 12PQ MEM OPHY V_NENPHY
Ch2lR L Gh2re C2 R L5280 ca27 Y ocora Hocrorr Y 29 Y a3 MP86901C ——tot
% 28% 20% 28% 1 UF 10 UF 10 UF 10 UF 10 UF 20 BST 21 % gﬂ \V
504, 557% 557% 557% 9% 20% 20% 0%  ——20% & 20 | 8.3
2| &BR 2 ng 2 ng 2 ng v ol 25V, 28V 5| 2BV, 25V 482 6
1206 | 1206 | 1306 ) 1306 | 6x BRI % % %% % 5K LN WILZ o ey sw H
SW2
T ‘ ‘ ‘ ‘ 14 VN2 swsal_4] 150 N IND
L R621 40 A SM
61 60 59 55 (OOT]-VREG VEM CPHY N8 TENP 1,73 VREG MEMPHY TEMPL 17 _|VTEMPIFLT PGND_1| 5 1
0 CH 804) PGND 2| 6
58 [TND— 402, 58 @VREG MEMPHY CS1 18 |[cs PGND_3 g
PG\D_4
R§6% ‘ VREG MENPHY PWML 15 |pwm PG\D 5[ _9
%A) oM PG\ND 6| 1
TY 16 _|SYNC PGND 7| 1
g PGND 8| 1 1 1 1 1 1 1 1 1
19 |AG\D PGND 9| 1 C1245 247:L 249l 2%1 C1253 C1255 2%7 C1259 Cl1261 C1263
VREG MEM OPHY NB_SYNC - R266 VREG MEMPHY SYNCL _ 5600 o%r %r 9% 5000 __5bopr gu é%gUF 560 é%gUF
61 60 59 58 TN » X901356- 001 5§35V £y v/ £v 635V 63V v/ v 163V v/
0 9% L 2 & 2 & 2 & 2l & 2 & 2 & 2 & 2 & 2 & 2 &
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VREGS: MEM O OUTPUT

V_3P3STBY
s
%000
v
485
2 VREG MEM O BST1
V_MEM O
60 50 53 V_VREG 12P0_MEM OPHY = u32 N |C **E:;JF A
m -T- 0
1 1 1 1 20 |vee BST| 21 R
274 | 081 ~| cso8 | ce6 | 509 _| c75 XoR
UF 10 UF 10 UF 10 UF 10 UF 1 UF 402
% ——20% ——20% ——20% ——20% —T—10% 1 [VIN1 swil 2 L3
V 25 V 25 V 25 V 25 V 16 V — Vol 3] VREG_MEM O_SW.
R 2| R 2| xsR 2| XsR 2| X5R X5R SwW 2
06 1206 1206 1206 1206 402 14 vIN2 sw3a| 4 150 NH I ND
40 A SM
VREG MEM O TEMP1 17 |VTEMP/ FLT PG\D 1|_5 1 MOHM
60 59 58 (O] VREG MEM OPHY NB_TEMP 1 Q{ % I PG\D 2|_6
0492-1 84) 58 (OO} VREG MEM O CS1 18 |cs PGND_3 g
PGND_4
VREG MEM O PWML 15  |pwm PGNR 5[ 9
PGND 6| 1
16 |syNC PGNDuzL 1
PGND 8T
19 |AGND PGNDI9| 1
61 60 59 s8[TT VREG MEM OPHY NB SYNC VREG MEM O SYNC1 X9013565001
0 %
R el ! S \ \
! 224ic1226ic1228ic1230iazezi 234i i 238" i 240i 2421 R7
UF ——22UF 22 UF 22 UF 2,0 UF OHM
= % 2090 2090 2090 % % % go o 0
2 %ep V2 Reh Vol R Vol SRV 2 %sp Y 2 Xer VY 2| SR V2 S V2| %R V2 X )
&35 835 &35 &35 &35 &35 &35 &35 &85 885 2 ?5'2
V_3P3STBY:

} 1.35-1.5V NOM NAL: 1.5V

|
|
|
| TDC(RETAIL): 20A EDC(RETAIL): 23A FSW 700KHZ |
|
|
|

| TDC( XDK) : 25A EDC( XDK) : 30A FSW 700KHZ
|
o
63 V V_MEM O
485 VREG MEM O BST2 A
60 59 53 V_VREG 12P0 MEM OPHY ] Ue60 1 C lc&lzz
> Lyw Lyn Lyy Lgn Ly Lop LonS T L e
C1267 c1269 2| c1271 2R 428 ca26 Z| cio60 7| Gor2 | cazn vee BST Sp v
18, 0 18, OF 100Uk 10 UF B3
30% 20% —20% 20% 20% 20% 20% 20% Toot 1 lviN1 swil 2 L15
2 Xng 2 )2(ng 2 )2(ng 2 )2(ng 2| &Y XSR Er’ R - swa[ 3] VREG MEM O Swe ‘ N
1206 1206 1206 1206 1206 1206 1306 402 14 vIN2 sw3a|_4 150 NH | ND
i R616 40 A SM
61 60 59 55 (OOT]VREG MEM CPHY NB TEWP = 1 v 2 VREG MEM O TEMP2 17 IVTEMP/ FLT Eag ! 2 1 MoV
58 0492‘1 804) 58 CO0T] VREG MEM O CS2 18 |cs PGND 3|7
PGND_4| 8
8& o r VREG MEM O PWR 15 |pw PGND 5|9
}/ OFvt PGND_6[ 1
5 TY 16 |sync PGND_7 i .
PGND_8
R270 L 19 _laap PGND 911 225l ¢ 227ic1229ic1231ic1233ig 235 239 243
Ur Ur Ur UF UF UF UF UF
9 20% % 9 [ 9

- 22 22 22
61 60 59 ng VREG MEM OPHY NB SYNC VREG_MEM O_SYNC2 X901356' 001 A 20% 20% 20% A o o o 0
09248!? QFN21 = 2 e V2 SR Vol R Vol %RV 2 SspY 2 XV 2| RV 2| XY 2 XV 2| TRV
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VREGS: NBCORE
| |
91
VREG NBCORE_S RTN 1, 2 SOC NBCORE S RTN
ue4 1c DB413 1|1 0 OHM" 5% @ B
MP2949A o (FTP FT100 R647 402 CH
1
202 e 17 190 O
VOSENC|_16 _ VREG NBCORE S S
vFBcl 15 VREG NBCORE VFB 402
R638 RE46 =
1 2 VREG NBCORE PWM R 38 |pws VDI FFC|__14 VREG NBCORE VDI FF 200° O V_NBCORE
0 OHM' 5% 0
402 oH . R\éRE5G NBCORE_CS_SUM 20 |cs sumc 2o lR487 e NBOORE S
KOHM N 5% <IN
% 0,55M ™
2 5
2
VREG NBCORE _CS 48 |Cs6 R257 ST400
R644 = = V_3P3STBY T B _ 1 2
1 /\(A VREG_NROORE IMON____ ’ 23 |IvoNe RE58 1020 ° SHORT
110 KOHV 1%
P FT411[FTP ViO028736-007 5 12 2M 61 VREG NBCORE VDD
1300, P4 N49 &0 %’.ﬂ 1 1334 C1334 NEEDS TO BE GROUNDED TO THE GND CLOSE TO U59. 21 (AGND)
10%50 v C401 %
1| 402 X7/R N %O‘%F
6 B0 ol 63V NO SHORT BETWEEN C1334 AND GND | S NEEDED | F
IR X5 C1334 |'S GROUNDED TO THE SPECI FI C PLACE ON BOARD
= 402 1 MENTI ONED ABOVE
R v VREG 12P0 NBCORE
iiiiii K .
393
8 C416 C1064 lc 061 Y c402 Y ca05 U cat1 1 1973 1 1209 NjgeRoUS 20 172 B
0,
5 %5A)V %8% %8% % %V %8%V 20% 20% %[S)%V 20% 1 I‘JF[]_O% 1
3R 2 2 2 2 2 2 2 VDRV|_22 6.3V FT73[ETP ] ,
SBR SBR x
1206 1206 1206 1 06 XSR >1(g§6 >1(5(F§6 120 1206 2(85
BST| 1 VREG NBCORE BST L14 DBL280—L 4
i 20 [VIN_1 Swi| 3 _VREG NBCORE SW TR
- 14 "IVIN 2 sw2| 4
VREG _NBOORE_P\WM % 0,NH I ND 1 1 1 1 1 Ro41
R654 15 |pym AGND|_21 MM su L6196 L §2U§:34 %’L2U§4 8 L5382 L U@ L S38 | TG
8 [T VREG MEM CPHY NB EN 1, 2 VREG MEM OPHY NB_ENLR 16 |EN PGNDL_5 0%, T20%,, T % ., T 20% T —20% 1%
10 & 0 OHM'CH 19 |sync PGND|_6 2 % 2x-8V2 XSV % Vz x‘SVCH
i 402 5% PGND ; 805 805 805 805 805 402
PGND
EMPTY [2 R256 P o
60 59 58[ TN ) VREG MEM GPHY NB SYNC 1 2 VREG NBOORFUSYNC PGNDL_10 =
RG55 0 OHM 5% 17 s PaND|_ 11 1K RESI STOR FOR LOAD WHEN SOC NOT POPULATED
= 61 _VREG NBCORE VDD 1, 2 402 EWPTY VREG NBCORE_TEMP 18  |vTEMP PGND|_12
0 OHM' 5% 423@FAULT_N PGND|__13
402 CH
X930303- 001 L
R259 QFN23
60 59 58 (OUT] VREG MEM CPHY NB TEMP 1, 2
0 OHM'5%
402 CH R657
58 54 36 (OUT] VREG PWRGPAB CPUGEX PVRGD 1 2 VREG NBCORE FAULT_N
74 64 = — —
0 OHM'5%
402 EMPTY
L V_NBCORE 1
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VREGS: V5PO

V_5P0
NOM VOLTAGE: 5.1

R54§ R547

36 (OOT}—VREG V5PO_PWRGD 1 VREG V5P0_PWRGD R 1A 2
1 JB(E—IM&_% 100 KO-|/I>( 1%
1 ~1266 402 CH
§
" UF
10%
2 )l(RV
405
VREG V5P0_VCC
53 [T\ VREG 12P0_TO 5P0_3P3 1 DBg4 =
66 31
1 2w VREG V5PO.BST C
Tes, Teose o Lol men U ot Looma T o L rag eS| TE e -
0 i - _
%'O&An o %?%U %?%u % %ﬁ% %?%U 0o 38T —— 380" 3 _IPG vecl 9 9 (1):0 —Jog F
5V 57y 57y 5V 5V 5V 257V 257V 257V 503 257V
2 %5 7 TR Y DLV BB Y BB Y BB Y BB Y BB Y BB L vin RsT 8 VREG VSPO BT ? &5 L10
-——ODB60
l ’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ sw_ 7 VREGIVSPOYsw 12 L FT69
R549 1 ST19 SM
| 100 KGHM Ne 4 Ine voutl_5_ VREGINBPO.A/O 1 2 V3P0 o 22H IND o 1c325 [1oges 1| G347 1 a2 1 332 |1 goap |1 ooy
- 1% FRE_11 VREG|V5P0 FB SR 9 5 4 1w L F L2 or L . -4 -4
CH 2 = = 10%, 20% 20% 20% 20% 20% 20%
402 12_|en ?To P75 T, % bt o %2V ol eavo 63v | esv |63V
FT70[FTP L 6 é&g %0 VREGIV5P0_AGND —|  VREG VBPO_cOVP_sw “ 2 %R ORE 2 H/E o2 %’8% 2 ggf; 2 é(égz 2 g;(ggz
R546 R172 L 1
BTNy VREGVSPO EN 1, 2 |  VEFGVORO.ENR | NML003845- 001 B60%kom  arbo Pt e FT71
0 OHV" 5% QFN12 1% 50U T $=———ODB65
402 & 897 1 R552 [1 - oH 0¥ 64 | 865 | 0971 | o970 L
0.1 UF 47.5 KOHM o 402 X5 22 UF 22 UF 22 UF 22 UF -
10% 1% a VREG_V5P0_COWP (£ —T—20% —T—20% —T—20% —T—20%
16 V cH 2 g 5 Vv Y 6.3 V Y,
X5R 2 X5R X5R X5R X5R
402 402 o R;\8/O g 805 805 805 805
e}
= g 49?10(2]_"\/'0}'% VENABLE Z
; R181 82 R178 g =
- 5.76 Kc/x\-fm 1%  54.9 Ifé\-(M 1% 0O 5%
ENABLE START VOLTAGE = 3.86V 1 E;&%M o 2 QRO oML 402 " ENPTY
(1] o
2 N X§
%2 % ]
N
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VREGS: V3P3, VSOC1P8
" )
V_5P0 V_3P3
A
1| R4 1%3FL U16AP7365 IC 1 DBO
100 KOHM
1% 1% 37 3 _VIN vouT|_4 FTP FT11
2| EnpTY BB
402 = 5_INC ADJ|_6
DBL 1 VREG 3P3_EN R 1 |gN e\l 2
X897496- 001 1 1
E?/O-IM DENG = o7 L % 6 KOHM
o 105 o
b5 6%kl 2 %h
40 36@ VREG 3P3 EN 683
VREG 3P3 ADJUST
1
19, KOHM
2 b2
V_3P3STBY
A V_S%C1P8
o Uzl IC 1
1 1 LDF pt
1 c1990 ?@)%OHM ~N N [
Ty 2| ENBTY 5
| %5 S 1P
il GNDL :
65 58 36 [T VREG PWRGPA EN 1NEN a2l 6 4;%:0130%:'; ; gﬁ)402
-1 0
X897754- 001 2 éév
DPAK- 6 03
- = VREG SOCLP8_ADIUST
! ?f/fg KOHM
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2| 5
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VREGS: VSOCPHY/ VFUSE
| |
V_SOCPHY
V_3P3STBY NOM VOLTAGE: 0. 95
27 1 C ocP
5 RT8071A VS HY
vee
L1
i0483 icw? icz;go ILWN swi| 6., VREG SOCPHY SW 1%\2
I UF g, bF g, UF el 77 ‘
Téoa/"v " v 0y 1,5.U1 LD 40 MOHM 193 cags 1 PR
2| X5R X5R X5R 1 : 1 1 +—LF1P]
485 T683 T683 I e A 15087
t R381 5B X8R 2 AV
L NCL_8 1/*/'2 VREG SOCPHY COWP C 805 805 5RE
74 61 58 54 36 VREG PWRGPAB_CPUGFX_PWRGD ag% 2 47 Kl
VREG PWRGPB EN 10 11
54 36 [T EN MPAD +LETP] FT13
X865086- 001 | 1 &0 5 Y 89 D85
DFN11 = ] | 9400 PF L R497
220 PF5% lé%v 100
NPO 402 2 STy (1:':0
= 402
R68 R66
VREG SOCPHY FB 1a 2 15 2 SOC SOCPHY S IN] =
275 kol 1% 0 OHM'5%
R64 1 402 CH 805 EMPTY 1
82.5 KOHM PO —
XM VENABLE BALS
CH 2
402
V_3P3STBY
V_3P3 V_FUSE
1| R324 01447Fi U68 IC
@)8 KOHM & 10— AP2127KAD] e
5 : XBK 1 _|vIN vouT|_5
%2 402
= ADJ| 4
D675 1] VREG PWRGPC EN R 3 SHDN_N a2 74&4£ 1 ?02/86(}|M i gloloo/oz%%': 1 ?E}%&M
2 109%—— 0 —_ 2 0
D9 155 %% M030948-001 | W 2 b 2 gty 2 EETY
% 603
SQb123 2| EVPTY
1 MBRI3OL (2 7 705 1L
% [T VREG PWRGPC EN 1 VREG VFUSE ADJ -
SoD123
1 MBR130L
» [T V12P0_PVRGD 1 R§9EO-|M
19
2
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VREGS: V _SB1P8, V SB1P1
D
V_3P3STBY
1 V_SB1P8
C116
T U 1 9 U33 I C
%y ?i% Ro , |.CAT6243DC ] )
?l 385 2 ENpTY VIN var FTP]FT16
— ADJ 1 1 R7 DB101
VREG _PWRGPA_EN 7 R396 VREG PVWRGPA EN_SB1P8 5 o 3 %0/57 KoM Y 521 C
63 58 36 m 0 Orvi % : EN GN\D2 2 % **4.030 UF
402 EH) %gﬁo-wl X854310- 002 VREG SB1P8 ADJ 2 2 g%( 3 \%
5% DPAK- 6 &35
1['R7
ENPTY ? 5y KOHM
402 L 0%
{%2 1
B
V_3P3STBY
i V_SB1P1
23 \ bz___1c Zf
§0% 1 CAT6243DC
;I?%% v ?}% %O"M 4 _IVIN vout|_2 ‘ 11 (ETP]FTs5
L 40 2| ENPTY R 1 e1aa T et
R143 o1 [ 3 Bo8%om 2 ooz
VREG 1P1 ACTI VE EN VREG 1P1 ACIIVE EN R 5 6 0 4.7 UF
68 36 @ 5 '/\>( 7 : EN GN\D2 2 %I *kéo?v
2GMEP Y %o X854310- 002 VREG sB1p1 Any | 402 1] &s8
5% DPAK- 6
2 Eg/ETY 1 16 1 4
T 0T UF %A'f M
—T10%
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) 402
A
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VREGS: V3P3 STANDBY

V_3P3STBY
NOM VOLTAGE: 3. 32

62 53 [T ) V_VREG 12P0_TO 5P0 3PS

R195 R199
66 VREG 3P3STBY AGND 66 2 A 1 VREG 3P3STBY MODE 2 A1 VREG 3P3STBY VRS
49.9 % 78.7 éf“ﬁ\a %
s WA i
57,
1 04 20%
?ﬁ/ KOHM I)l(ng
(1]
282
2 562 = V_3P3STBY
; A
2 g Us4 Ke:
1 1 1 1 1 1 1 1 1 1 17 TPScec215 1 VREG 3P3STBY BST (():9 ll%F
LC915 LC912 Lcaso L0327 L0334 L0333 LC914 L0329 LC913 Lcszs VREGS BOOT 10%
18, 0F 10, 0F — T8 UF 10 LF 04 OF ——0 % UF — 10 UF 18, F 18, 0F —— 10 TF 257% L11 N
50K, 50K, TR, 5%, 0%, 324, 504, 0%, 58K, T80, 2_VIN 1 sw_8 568 i
Bpfy 2 Bfplv 2l SBr 2 X8R 2 Kir 2l KR 2l MR 2 WR. 2 $R. 2 KR [T Jvin2 Sw_7 ] VREG 3R3STBY SW ‘ L2 [FTP | FT62
1206 1206 1206 1206 503 503 1206 1206 1206 1206 R192 15 W  IND SM
‘ ‘ ‘ ‘ ‘ FBl 13  VREG 3P3SIBY FB : 1 303 1 was Y o5 Y wes Y moo Y cso L 00
14 3 - oM IS et g — - — —
V_1P8STBY VREG 3P3STBY_SS Ss Egg 3 02350 EXE , 6.3V ) >6<;5§V , Q;SE:V , %Qﬁ:v , %E:V , %%"v , Q;SE:V
C351J£ 15 [EN PG\D_5 { } 2 T5 402 805 805 805 805 805 805
PG\NRL..8 1000 PF10% il
1| R2O2 0-2F2, 6% 16 |pcoop PCNDIL® 19. 6 gV 1
0 OHMm 257V 10 : XIR —1FTP ] FT68
50 X7R |2 PG\ND 0 402 o s+~ 0oDB61
5 o 202 66 VREG 3P3STBY MODE 18 |MODE AGDL 120 | 485' Q 1 N N 1
L = 85 99 74 67 -+
402 > < < < < =
'vn_002952_ 001 ) **ZZDUF **ZZDUF **ZZDUF **ZZOUF
66 | VREG 3P3STBY AGND = 20% 20% 20% 20%
VREG 3P3STBY EN ‘ QFN18 9 2| &3V o 83V o &3V o &3V
SN i R 04 ~ o 805 805 805 805
D367-% 1 982 e % KOHM @ XE VENABLE o
10% 0 = @ =
J 8 2 EyBTY “Th Re01 >
XIR - 1A 2
202
1 = 0 oMY 5%
L L 402 EMPTY
VREG 3P3STBY PG 2RZO31 VREG 3P3STBY PG R
67
<am 100 WC‘;{%
4
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VREGS: V1IP1 STANDBY, V1P8 STANDBY

V_3P3STBY
[f D3
2 N\J 1
804'23
V_5P0 MBRL30L 36
V_1P1STBY
SOr23 -
D2 X889118- 002 U38 I C L4
MP2161
2 1 VREG 1P1_1P8_STBY FET 2 _— 3 2 _VIN '% 3 VREG 1P1STBY SW
N 1 UH
SOD123 Br ourp5 BT A S ! 03 Y 202
—I0UF —IOF
VBRI30L . Geil  an | RL15 8 |en FB|_7 —10,, 180, +—LFTP] Fra0
63V T 6 th % 2 X‘8R 2| EMPTY
EMPTY o %g 100, KOHM | |1% N PGND g 805 805 |
66 [T VREG 3P3STBY PG 805 1 ri1s 402 PG AGND, 1 opmas
100 Kort X912372- 001 178 Fras (ET9 -
= 2] o SOr23-8 = 151°%2 VREG 1P1STBY FB S 1 o X§
402 VREG 1P1STBY EN _ ] 0 DB550———+¢ 5
L1 ,DB38 22 5%':‘?/% = ~ ¢
1| R106 1 60 EosY
%oo/o KoM L7 0k R113 R114 R119
S ety = 10% S5 10_| 2 1;REG 1P1STBY FB = 10_| 2 = 1,2
402 2| EvPTY () () 0 OHM' 5%
1 <INl [ 725400, W, EYeTy
= & = ) VENABLE
2
—
O]
L
: V_1P1STBY
FT37l V 1P8STBY NOM VOLTAGE: 1.13
VREG 1P1 1P8 STBY VIN -
C1l79 1
% (l%F L U89 IC b1 opmso
)1(§Rv WARZIZTIADY | | i
603 * N - V_1P8STBY
. ADI|_4 C186 —
7 T8 |t 1 Ra74 NOM VOLTAGE: 1.83
. 3 ~|SHDN_N GND|_2 6.3 v~ 28:2 KOM 1 =88
- 603 2| CH *k% 00/0 PF
ML030948- 001 2 402 1304
1| 21 Rig4 SOr23-5 = 1 2l 305
o (131 1/ KOHM DB540 1 3 402
L Ma p FT46
25 2| ENBTY L
EVE0Y 2
VREG 1P8STBY ADJ
-7 1| RA7
}é} F(O-IM
2
&b
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12V STANDBY GATE LOAD SW TCH
o L NOM VOLTAGE: 12V
FET R332
V._12P0 AON7403L g,
X888142-002 ) ENPTY V 12P0 GATED
DENS 603 - =
@
1 1 1| R338 101 1 1
Lo Lo B ow = at Law Lan Loy
2)1(RV2)1(RV2402 < 2§<\Fﬂg2>l<RV 2| ¥R’ 2| Heply
&5 &35 885 &35 &35 505
1 V_12P0_GATED EN N R o 1
£ V_12P0
3 A
e
R336 R337 Z
3 V12P0 GATEDENN 1 A 2 (%M > ! ??9EO-IM
2.49 KOMM 1% 100 1% 70
FT50 ‘ 402 CH 402 CH 2
65 36 m 1 SOr23-3 V_1P65 VREF _ @ 50 68 76
2 5V STANDBY GATE LOAD SW TCH
L NOM VOLTAGE: 5V 1 4 1 517
E 101@5 KOHM ioi/lozv
e V_5P0 w3 R0 V_5P0_GATED ?) 402 {}g;‘
: '%23-3 Og% - =
& X889117- 002 2 EMPTY
@ 3 _ 2 603 ‘
>
SIE TRy £ N S
10% 0.1 UP 1 4.7 UP o2
9(8% v ) R4A7 1 0% 10% 5, L0%
62 S @k N P
= 2 3 p—
V_1P65 VREF 8 ;
76 68 50| [TND 14 |5P0_GATED EN C
9 +
TSSOP14
X932792-001
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V_5P0
A
RT1,
1506
X882908-001
V_3P3STBY 2
A @
o
V_3P3STBY =
=
9)]
<
1| R46
4. 99 KOHM uz4 1C PF 3
1% SN74LVC1Q08 s o
2| cH VCC =
402 FRONT P IREN 1 |A ﬂ RS6 1 EB400
1 Y 4 1 2 FRONT P IR OUT R @51 1000  OHM
10 ﬁ%@ FRONT_P_IR_IN 2 |B ol 3 046]2-|M 8)40 200 MA
0 KOHM
ENETY? 106 1 J 550 5% cow
4 5% X864784- 001 2 c19 R41 'R_JACK 3P
= 2| cH SOr23-5 - 402 0.01 UF  10% 0 1= —
402 — 504V 03M W ML 4
R58 ) 1 2
36 [Ty LR_BLAST SkC aur L8 ﬁ }80 51 RBLAST SNUB_ 1 . 2| IR BLAST TIP 2, mg g
0492‘@{&%\( "y 'R BLAST SLEEVE E ~ vHal 7
X949830- 001
R362 i TH
1 2 | R BLASTYGL 3 u19
1.47 KOHM 1% XSTR 10 7UI6: ! 4£ 3 |* E®
402 CH low OB N X882235- 001
! %SKCHM LR 2 gery 2 eery |2 Do
1% 805 402 402 402
2 O-| — e —
402 -
RL3
1 2 | R BLAST E1
_L 15.8 OHM 1%
= 805 CH
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V_3P3STBY
R169
DJE?ZJG 0 orM'5% V_5P0
2X5HDR 402 EMPTY
78 73 58 54 48 36 1 2 = R173
78 73 58 54 48 36 3 88 4 |1 2€. 2X2, HBR VDD 1 2
TH 048]2-"\/I EEI)\%)TY
X817161-001
FOR AARDVARK, CAN CHOCSE 3.3V OR 5V VDD
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT CoA_
CONFI DENTI AL | Cactus 70/ 82 | 70/ 82 GR| 0.99




6 5 4

MARG N SOCPHY, SOC1P8

BL ANK

M CRCSOFT
CONFI DENTI AL

PRQIECT NAMVE
Cact us

PAGE

71/ 82

FAB
GR

VER

0. 99




6 5 4 3

MONI TOR  VSOC1P8, VSOCPHY, V12P0

BLANK

M CRCSOFT
CONFI DENTI AL

PRQIECT NAMVE
Cact us

PAGE

72/ 82

FAB
GR

VER

0. 99




CONN: FACET BQARD
| |
V_3P3STBY
1 1
«015901 1 c1000
1 UF 1 UF
—*%0 0 —10%
N 2| ek
48 482
R207 DEBUG_FACET
39 36 SMC RST N 1 2 J22
OO~ 100 OV1% 2X13HDR
R206 402 CH SMC RST N FACET 1 2
a7 SPI_M SO 1. 2 SPI_M SO FACET a3 4 SPI_MOSI a7
> o omVE% 7 < ST SS N B 5 oD
402 CcH 37 OO SPI_CLK 7 8
R559 37 200 SB_TDI 9 10] | SB TDO FACET 1 SB_TDO N &
35 [T SVC DBG LEDO_SV0 1a 2 37 ovq SB TNE 11 12 33 04;\}/1%
33 O—i{\>{ 102* 37 . SB TCK 413 14 03 M
R56Q 402 CH ptesn SMC DBG LEDO SWD FACET. 15 16| JKER DBG CTS [aar> ¥
37 m KER DBG TXD 1 2 KER DBG.TXD FACGET 17 18 KER DBG RTS FACET KER DBG RTS m 37
33 04;\)/1% 37 KER'DBG.RXD. 19 20 _[FTDI_SMC CTS
402 CH Dsgzéw_ﬂl FTDI SMC TXD FACET™ 21 22 FTDI SMC RTS
R209 DB1300—L FTDI_SMC _RXD.FACET _ 23 24 R210
78 70 58 54 48 36 (BT ) SMBUS CLK 1 SMBUS CLKUEACET _ 25 26| SMBUS DATA FACET 1A 2 SMBUS DATA (B 3 48 54 58 70 78
OHM" 5% OHM" 5%
402 CH SM 402 CH
M CROSOFT PROJECT NAME PAGE gﬁ/&z FAB | VER
CONFI DENTI AL | Cactus 73/82 |73/82 | GR| 0.99




CONN: SW TCHES

DEBUG
SW V_5P0
TACT DEBUG
T _ R185 DEBUG
EJECTSW N _SW EJECTSW N [TOTS 2 51 DEBUG D4
1 DEBUG 2- 49 KOMM_ 1% R513 4
= 402 CH c331 1, 2 VB5POSTBY LEDR 1 /X 2
J15 0701 UF 2 K(]-"/\}/ 1% Y
1X2HDR 10%, 402 CH GREEN
1 @ IEI\/PTY SM
2 402 LED
1 T V_12P0
DEBUG
DEBUG D5
R187 /
1, 2 V12P0 LEDR 1 2
DEBUG 6. 04 KC/)\-fM 1%
7S 402 CH GREEN
TACT DEBUG o g N
T R184
1 74 PARSW N_SW PWRSW N [T 2 51
l 2. 49 KO 1%
1 402 CH 35 V_5P0_GATED
| T o
DEBUG
IEP@TY R250 P
1 1, 2 CPUGFX PWRGD.LEDLR 1 8 2 CPUGFX PWRGD LED R D
2 KoHW 1% Y
402 CH GREEN
SM
LED D'L:"EEBZ?.UG
64 61 58 54 36 VREG PWRGPAB CPUGFX PWRGD 1 ‘
LD oI’ SOT23-3
J20
2X3HDR
75 WARM RESET N 1 2
75 36 COLD RESET N 3 4
74 PWRSW N_SW 5 % % 6
SM
DEBUG_HDT
X876507-001 L
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT PAGE
CONFI DENTI AL |Cactus 74/ 82 | 74/ 82 GR| 0.991
s 6 5 4 3 2 1




8 s 6 5 4 3 2 1
CONN:  HDI
| ]
NOTE: | NSTALL HEADER | F NEEDED
TI TAN POAER CONNECTOR
V_3P3STBY
A DEBUG HDT
J12
1X2HDR
1
8]
V_SCC1P8
TH A
EMPTY
DEBUG_HDT DEBUG HDT | DEBUG HDT | bepiys HOT
R527 |1 1| RB37 1/ R538 1| R540,
V_SOC1P8 1 KOHV 1 ko L1k L} /K9}|M
DEBUG_HDT A 19%> 1% 1% %
CH[2 2| cH 2| cH 2
TSAVg:lT 402 402 402 %'2
T V_SOC1P8 DEBUG_HDT 1 DEBUG HDT |1 DEBUG HDT |[q FT63— 'FT57
1 |1l 2 COLD RESET_N [agTy 36 74 Cr40 |~ 1= 1= 1 1 [FTP JFT66
L — oL, — oLy — DEBUG HDT ~ FT65[FTP)
| DEBG DT o 30T T 1% ; 1 EreFres
L DEBUG_HDT R542 |1 “X5R |2 X8R |2 XaR (2 213
) 1 482 o) 285 2x10HDR HDT
370 1 KOHW
O.OgA)Z U (1;0 é i ?,aé OT) 14 36
L 14 36
5 )%(8% \% 402 DEBUG_HDT - 5 6 TDI . ;14 36
402 R534 7 8 TDO TN] 14 36
14 (OO} TRST L 1 2 HDT_TRST 9 10 PVROK_BUF
= 0 omV5% HDT_PI NLL 11 12 RESET L BUF
402 CH HDT_PI N13 13 14 DBRDY (TN v
HDT_PI N5 15 16 DBREQ L oS 14
17 18 PLLTESTO TS 14
DEBUG_HBT DEBUG HDT | DEBUG HDT 19 20 PLLTEST1 : S 14
R531 1| R530 1| R526
10.KOHM 10 KOHM 10 KOHM SM
1% 1% 1% ==
2| CH 2| cH 2| cH
402 402 402
V_SOC1P8 = V_SOC1P8
V_SOC1P8 .
DEBUG_HDT | DEBUG HDT |DEBUG HOT
V_SOC1P8 1 cs64 1 R535 1| R532
DEBUG_HDT DEBUG_HDT DEBUG_HDT DEBUG_HDT (f'og/z U %O/KO_'M %O/KO_'M
DEBUG_HDT RL79 |1 Us3 IC u49 - IC Us0 IC S| 6.3V ; Py
SVB 47 Ko XaR
1% SN74AUP1GL7 74LVC1QX7 SN74AUP2Q07 402 402 402
TACT 48!24 2 Vi = veel 5 14 36 veel 5
1 | L | 2 wARM RESET N 2_|a ‘ﬂ vyl 4 WARM RESET ‘N DEBOUNCE 2 A—{Q vl 4 SOC RST N 1 1A4> 1vl_6
L 1_Inc ‘ G\D__3 1_InC G\DL_3 36 14 [TN-SC PR X 3 12A > 2y 4
DEBUG_HDT 54
1 c323 X862374-001 = X801758-001 = G\D|_2
0.22"uUF SC70-5 SC70
1% X865298- 001 =
2 xigR SC70- 6
202
M CROSOFT PRQIECT NAME PAGE gﬁéz FAB | VER
CONFI DENTI AL | Cactus 75/ 82 | 75/ 82 GR| 0.99
8 14 6 5 4 3 2




CONN: M 2
]
MIGs
SPACER_1P
MLO08483- 001
TH
M2_ONLY
823 SSD LOAD SW TCH = SSD MOUNTI NG HARDWARE
0 oAV 59 NOM VOLTAGE: 3.3V
895;' BTy PEAK CURRENT: 2.5A
i
Zo
(o]
&
> P®
6 E39 NOTE: R328 AND D8 ARE DEBUG COVPONENTS AND
V_3P3STBY 8’2&355 NEED TO BE REMOVED FROM RETAI L CONFI GS M2 ONLY
2ozxou 332
PCI E_M2_M RCPT_67P_2IVH
3 : : : : ‘ V_3P3 M 2 1
M2_ONLY M2_ONLY | 12 Z 4 | 3 2
V_12P0 TA34 i 37 Jl L T 6| 5 PEX L3 _M2_SOC TN 2
A 105{!: 0 113‘;—~ M2_ONLY | M2_ONLY | M2 ONLY | M2 ONLY| M2 ONLY | M2_ONLY 8_] 7 PEX L3 M2 SCC TP @ 2
g%(_ 3V 5 VT S5p L a8 L1075 Q1078 | (449 1% —1 1 PEX 13 SoC M TN C
| X7R < L1z | 2
1 4 I o0 o3 63V 63V [63V ] 6iv R [ 14 13 PEX L3 SOC M2 TP C @ 2
C519 L R X5R X5R X5R X5R X5R 16 15
0 1135 - 402 402 402 402 805 18 17 PEX L2 M2 SOC TN 2
A0 = = = = = = 20| 19 PEX L2 M_SOC TP @ 2
ar |2 R78 |1 22_ L2l .
603 L 24,8 KoHM 24— 23 PEX L2 SOC M2 TN C 2
. 402 cH 1% 26 _| 25 PEX L2_SOC M2_TP_C @ 2
™ 2 28 | 27 |
68 50 V_1P65 VREF 4 D 30 ] 29 PEX L1 M2 SOCC TN 2
(NP A~ 2 M2_ENABLE_C 32 ] 31 PEX L1 M_SOC TP @ 2
V_3P3 5 |, V- 34" 33 |
us4 36| 35 PEX_L1_SOC M2_TN C 2
LM339 38 37 PEX L1 _SOC M2 TP C @ 2
TSSOP14 10 1 10 1 20 39
X932792- 001 & M2_ONLY A M2_ONLY 427 a1 PEX LO M2 SOC TN )
= 2 2 44— 43 PEX_LO_M2_SCC TP @ 2
13 26 26 461 a5
48 47 PEX_LO SOC M2 TN C
3 [IN)—2PREN 1 M_PCIE.RESET_N 50 ] 49 PEX L0 _SOC M2 TP C @ ;
0,5M 77 (0T} M2 _CLKREQ N 52 51 |
VR TR N\ 54| 53 M2_PEX_SS 100M CLKN 77
- REF CLK CONTROLLED BY SSD 56 _ | 55 Me_PEX SS 100M CLKP @ 77
= TO SUPPORT POAER MODE 58 57
RST G C 1 | & EXPERI MENTS
L SOT23- 3
™
N MR_ONLY
R318 ‘gs HE? 68 _| | 67
PCIE RST N 1A 2 1 70 69
42 6[TN> - SOr23- 3 < 75 —71
100 o eany 1 o : 7
M2 ONLY LA33 75
- T 18 i
3 2 X7R MH2 L
i 265 L
M2_ONLY MLOO7401- 001
RSTG 1 2 RSTGR 1 SM
100 OHM 1% -
402 CH
M2_ONLY
THE SSD HAS AN | NTERNAL PULL-UP ON | TS PCI E RESET I NPUT.
| SOLATI ON OF SIGNAL PCI E_RST_N I'S NEEDED TO | SOLATE
SOUTHBRI DGE OUTPUT FROM SSD PULLUP
PROIECT NAME PAGE CSA FAB | VER
M CROSOFT PAGE
CONFI DENTI AL | Cactus 76/82 |76/82 | GR| 0.99




8 s 6 5 4 3 2 1
NOTES:
1. TO ENABLE ENET2 CLOCK ON J28 HEADER, UNSTUFF R85. U35 HAS | NTERNAL PULL DOWN.
2. SEE PAGES 2 AND 79 FOR ADDI TI ONAL PCl E SPARE LANE | NFORMATI ON V_SCOC1P8
FBL
M2_ONLY1 2
M2_ONLY 1000 OHMZ BEAD
39@ ENET CLKP 1 R992 CLKP_BUFF_R = 9DB\70541 ! CJ V CLKBUFFE 200 MA - 402 V SOCLPS
046]2-|M 5% M2_ONLY VDDDI GLP8|__9 ' ‘ | | _
s : el | L teg lag lag dag
M2 ONLY 39 ENET_CLKN 1 2 CLKN BUFF_R VDDOLP8_2 10% 10% 10% 10% 20%
- 1 [T 0 OHM 5% M2_ONLY 5 lakinp VODRLPS| 4 {}(SRV {3&9’ {i?rev {i&a\’ {%‘F‘EV Y &' Y s
10 K%@ 402 CH 6 1K NN 402 402 402 402 603 01 UF 1
%) N - - - - = 10% 10%
JH R voDoLPg_3| 21 PLACE 0. 1UF CAPS CLOSE TO EACH POAER PI NS {ing 3V
CLKBUFF_CEO N 12 ~oE0 N D Fo pl_13 ENET2 PEX SS 100M CLKP 79 1 402
- DI FO_N|_14 ENET2 PEX_SS 100M CLKN % 79 -
M_ONLY R92
77 CLKBUFF_CE1 N 17 g1 N DIFL PL_18 DFLPR - 1, 2 ENET_PEX_SS_100M CLKP [Ty %9
] - DIFL N__19 DFLNR 0 oHMY5%
N 402 CH P96, MLOWY et bEx SS 100M CLKN 39 12
CLKBUFF_CE2_N 24 22 DF2 PR
V_SOC1P8 7 CJoe2N D R P55 e 0 O 5% (08104
N ME_ONLY | RIOL, 402 CH SOC PEX_SS_100M CLKP
CLKBUFF_OE3_N o9 OE3 N DIF3 P|_27 DF3PR 23
77 Q- DIF3 N__28 DF3NR 0"OHM ™ 5% D
- 402 OF RI04 WBONLY o pEX SS 100M CLKN
CLKBUFF_CE4_N 1 2 [oar 2 3
77 o4 N DI F4_P DIF4 P R
2l me_ony M2 ONLY d - 0 oMY 5%
R8T M % ko i) I WOy RuT, 402 ol SOC NB.PEX_SS_100M CLKP
CKPWRGD_PD_N 2 39
11 1%402 4 1%402 7 — 31| CKPVIRGD_PD_N D g5 0 oM 5% oD
CH CH CLKBUFF_SCLK 10 = 402 CH R118 M2 ONLY
SCLK_3P3 G%D'l? I 1,2 SOC_NB_PEX_SS_100M CLKN _[@ar 2
CLKBUFF_SDATA 11 |SpATA 3P3 GND_2| 126 M_ONY Ri03  0,SHM %
= a\D 3|80 - 15 2 402 M2_PEX_SS_100M CLKP [T
7 CLKBUFF_ADDR 32 |sADR TRI MPADL.33 0,0M"5% 1oy M oNLY
1h 2  ~ M2_PEX_SS 100M CLKN 76
ML002304- 002 FN33 47 4| TOLT —{a0>
= 402 CH
TO ADDRESS LONG TERM RELI ABI LI TY CONCERNS
PERVANENT PULL UP/ DOWN RESI STORS HAVE BEEN ADDED
V_SCC1P8 EVEN THOUGH THI S PART HAS I TS OAN | NTERNAL 100K EQUI VALENTS
1 1
10 ﬁg}%&’ MB_ORLY 10 ﬁg}%&’ MB_ORLY CLKBUFF CE1 N
77
V_3P3STBY EMROS 2 EMROY 2
CLKBUFF_OE4 N
© 77 1 R§74 CLKBUFF CE2 N 77 V_SOC1P8 V_Socips
Ne_ONLY Ue5 1§, KoM
1 ‘fls EMPTY
10 E&%& REQ G C 1\ & 2 CLKBUFF CE3 N 77
) SOT23- 3 M ONLY 1 94 24 1 ZE
ik i | Me_ONLY - 1§, KoM lRgK(]-IM 1g, KOHM
4 ‘ﬁg E6M73TY - Son ) CLKBUFF CE4 N _ 77 19 e
pall = 1 Rﬁ 2
76 [TN)—M CLKREQ N 1 SOor23- 3 . = MZ_%NLY 19, Rorv MZ_%NLY MZ_%NLY
~ oMY Y g3 2 1l Re2
- %22 UF = ,\%6_'%\“ m EO'"V' 77 OKPWRGD PD N
1 50°Y
SSD CLOCK REQUEST LEVEL SHI FTER = 2| EMETY 1 2 &b
R300 M2_ONLY - Me_ONLY 77 CLKBUFF_ADDR
1, 2 REQGR 1
100 OHM 1% )
402 EMPTY
M2_ONLY
PRQIECT NAME PAGE CSA FAB | VER
M CROSOFT BAGE
CONFI DENTI AL | Cactus 77/82 |77/ 82 GR| 0.99
8 14 6 5 4 3 2 1




8 7 6 5 4 3 2 1
V_3P3STBY
l_ o 1DBI24
AUDI O_PREM AUDI O_PREM 1| AuDI O PREI
L g506 L go38 o
1 UF 1 UF T
—18%, —18%, **50 by NEAR VCCD (U43. 10)
w43 AUDI O_PREM I C XBR XBR 2| X5R
T SD9160 402 402 805
VOOD|e 10 _
VCGLDO| 35
14 _|pA15/ TML/ SDI N VDD33|__32 <+ V_3P3STBY
36 _|PA14/ TMD/ SDCLK/ SDCLKN A
gggPMSI PWML/ SPKM | 2S_BCLK VCCA|__46
__|PA12/ PWWD/ SPKP/ | 2S_FS
73 70 58 54 48 36 SMBUS CLK 47 |PA11/12C _SCL/12S_SDO UART_CTSN VREG 11 | SD VREG AUDI O PREM AUDI O PREM AUDI O IPREM
73 70 58 54 48 36 @ SVBUS _DATA 48 |PA10/12C_SDA/ | 2S_SDI / UART_RTSN AUDI O PREM 1 20 — 1 3 -
15_|PA9/ UART_RX/ | 2S_BCLK VCCSPK1| 17 1 a0 — **C§ UF *‘C§ UF u
16 __|PA8/ UART_TX/ | 2S_FS veespk2[ 21 T I **é Py **é Py NEAR VCCA (U43. 46)
0 2| X5R 2| X5R
26 _|PA7/12S_SDO PB7/12S_SDQ CMP7|__2 {%é v 805 805
27 _|PA6/ 1 2S_SDI PB6/M,2S_SDI / CMP6/ SPI_MoSI 1|3 402
33% PA5/ 1 2S_BCLK PB5SMPVWMLB/ CMP5/ SPI _M SOL %g = €L
_|PAar1 25 FS PB4/ PWWDB/ CMP4/ SPI _MOSI 0| -
30 _|PA3/ SPI _M SQ0/ | 2C_SDA PB3/ | 2C_SDA/ CMP3/ SPI _M SCo|_6 1 SD SPKR VCC V 5P0
31 |PA2/ SPI _SSBO PB2/ | 2C_SCL/ CVP2/ SPI _SCLKX|__7 V_3P3STBY -
33 _|PA1/ SPI _SCLK/ | 2C_SGl PB1/ MCLK/ CMP1/ SPI_SSB1| 8 SPKR2
34 _|PAO/ SPI _MOSI 0/ MCLK PBO/ SPI _SSB1/ CMPO/ SPI _SSBO|_9 SPKR_2P AUDI O PREM | AUDI O_PREM
- 1| R505
43 _|Mc P SPK pl_18 | SD SPKR P 1 [pos 1| R502
V_SPzSTBY V_SPiSTBY a0 G P N20 TSD SPRRN 0,0 g,
CH
| SO WAKE 1 | wakeEuP VM D|__42 ISD VM D L _FTP)FTS8 2| EMETY 805
M CBI AS|__45 lﬂ 2 _|INEG
| SD RST_N 22 | resefl i (ETPIFTS4 |
AUDI O PREM | AUDI O_PREM ™ - NC1| 12 277 UF 1| AUDIO_PREM 4| AUDI O PREM
1 R 9% 1 Oi% | SD DAT CLK 23 || cE BAT nNC2[ 13 10% MLO09193- 001 | oso7 2l os19
88 "M Ak KoM | 241 Ce_aK 2 Gep Y I8 —IofF
3% 3 BTy 0 |vio vssspK| 19 683 AUDI O_PREM ] e ) %%é v
_Ix132K VSSA — AUDI O_PREM
2 39 _| Xxa82K VSSD|__25 ) - 605 402
X938523- 001 QFP48 L L
l J
NEAR VCCSPK1/2 (U43.17, W43.21)
1 SD9160FI MS05 - REMOVED CAP TOUCH FUNCTI ONALI TY
M CROSOFT PROJECT NAME PAGE | page | VER
CONFI DENTI AL | Cactus 78/82 |78/82 | 0.99
8 I 6 5 4 3 2 1




8 7 6 5 4 3 2 1
DEBUG VR HEADERS, TEST PO NTS, CONNECTORS
V_12P0 e
?‘;st TP11 PCl E CONNECTORS
1
1
V_3P3 V_1P8STBY 1X]32I-?DR
D_FELiG DE_?S(; 77 42 3 [T ENET PEX SS 100M CLKN % @
1 1 7 42 39 [TRD> ENET_PEX_SS_100M CLKP 3
SM SM 1 sv EwmPTY
V_SOCLP8 V_1P1STBY
DEBUG DEBUG
TP16 TP6
1 1 J28 EMPTY
. SOCPHYSM - SM R PEX S SPARE TN & é >
DEBUG A DEBUG 2 PEX_SPARE SCC TP T
TP2 TP3 2 % PEX SPARE SOC TN g 5
1 1 77 [T ENET2 PEX_SS 100M CLKP 1 630 ENET2 CLKP R 7
0 C/)\-fM 5% ENET2 CLKN R 8 |8
SM SM 402 EMPTY 9% 19
10 W10
V_SB1P1 V_FUSE b R
DEBUG DEBUG 1 R631 |1 12 912
TP8 TP15 10 ﬁ&%&, 49.9 G s
1 1 o NPI patt
SM SM
V_SB1P8 R629
DEBUG DEBUG ENET2 PEX SS 100M CLKN 1 ~ 2 = | X900666- 001
o S 7 N> o O 5% R632 1 ~ ™
1 1 402 EMPTY 49.9. OHV
19%>
SM SM EMTY 12
V_3P3STBY =
DEBUG DEBUG =
TP10 TP18
1 1
= = NOTES: TO ENABLE.100 MHZ REF CLOCK ON HEADER J28:
- 1. WHEN CLOCK BUFFER U35 IS | NSTALLED: POPULATE R629 AND R630.
V GFEXCORE V_CPUCORE s 2. WTHOUT CLOCK BUFFER | NSTALLED:
- DEB!
D_F%G TP19 A. POPULATE R631 AND R632.
1 1 V NBOORE B. WRE JUVPER ETHERNET 100 MHZ CLOCK FROM HEADER J29.1 AND
= v O J29.3 TO J28.8 AND J28.7 RESPECTI VELY.
V_MEM O o V_I\/EI\/PHYUG , i3 3. SEE PAGES 2 AND 77 FOR ADDI TI ONAL PCl E SPARE LANE | NFORMATI ON.
DEB! DEB!
TP4 TP14 M
1 1
SM SM
NOTE: THESE TEST PO NTS ARE NOT
TO BE USED FOR VOLTAGE REGULATOR
QUALI FI CATI ON TEST PO NTS
PROJECT NANE PAGE CSA FAB | VER
M CROSOFT A
CONFI DENTI AL | Cactus 79/ 82 | 79/82 GR| 0.99




6 5 4 3 2 1
M1
MIG_HOLE
:
EMPTY
SI NK MOUNTI NG HOLES M2
MG _HOLE SCREW BGSS
:
e s BTy J25 CONN
MIG_HOLE
= MIG_HOLE M3
W 9 ~_ 0 MI'G HOLE N lSCREVV_B(BS_C%P
W - —
aD=1,2,3,4,5. 6,78 ENPTY l 212 D@
PEr S T B T G\D-1, 2, 3,4,5,6,7,8 EMPTY 3 |3 g
STD M4
Mrc4 MTngD MIG_HOLE X900629- 001
MIG_HOLE pPTHL L 1
e e e
ey
EMPTY J23 CONN
EMPTY
G\D-1, 2, 3,4,5,6,7,8 G\D=1, 2, 3,4,5,6,7, 8 1 SCREW BCSS_3P
1_ 1
1 2210 ]
- 3 |3
X900629- 001
i TH
I NTELLI GENT SERI AL NUMBER TARGET
LB1
ML024596- 331
GND PADS FOR HEATSI NK ALl GNMENT PI NS LABEL
—
1 opeao1 35P23X7P03_TARGET
NS_PARTH [MATL [ REF_DES DESCR. | BOM PROPERTY
NA | FR4 PCB1 PCB, CACTUS, FAB G RETAIL, 8 LAYERS, G| PCB_G
MIO37358-00Z T FR4 PCB1 PCB, CACTUS, FAB G RETAI L, 8 LAYERsS, csH PCB_OSP
M CROSOFT PROJECT NAME PAGE | page | VER
CONFI DENTI AL | Cactus 80/82 |80/82 | 0.99
6 S 4 3 2 1




8 7 6 5 4 2 1
FRONT_USB
J1B FRONT_USB
2X10RCPT SW
g1 GND USB 1 2 F BINDSWN g ., _SWB
g1 F_USB3 RXN CMC 3 4
g1 F_USB3 RXP_CMC g g g1| GNDUSB 2 | - |
4
o1 FUoas BN 1E1) 19 GND USB g1 81 _F BINDSWN 3 5 ] Gouss 81
13 14 X817806- 001
g1 F_USB3 TXN 15 16 FRONT - SM
F_USB3_TXP 17 18
S EVBUS 19 30 EVBUS X882235- 001 \X\
% 28
ML012628- 001 o
G\D USB g
FRONT_USB
MIG1B
STANDOFF
FRONT_USB 41 G\D USB 1
J2B CONN
g1 _F_VBUS 1 VBUSUSBS—QP—7W MLO15027- 002
81 F USB2 DN 2 D SM
FRONT_USB g1 F _USB2 DP 3 |p+ MHL| 10
FILT ULB 2 Q0 Vi FRONT_USB
ECVF02_2HSMX6 F_USB3 RXN 5 _|STDA_SSRX N VG [ 12 MIG2B
g1 _F USB3 RXP CMC 6 |pr1IC — D+ CON F USB3 RXP 6 |STDA SSRX P VHA| 13 STANDCFF
- - 7__|GND_DRAIN™ w514
g1 _F USB3 RXN CMC 5 |Ib_IC D _CONN g1 _F USB3'TXN 8 |STDA SSTX_N WVHe| 15 g1 _G\ND USB 1
GND USB 3 g1 F USB3 TXP 9 |STDA_SSTX_P MH7[__16
81 G\D NCl_4 NC
X900532- 002 X349833- 004 L QDU & MLOTEQ27- 002
bF'\B g2 G\D USB
FRONT_USB
EGLB
FRCII_\EIUBSB ESD ARRAY
ML023564- 301 SP3010
S rARA &
o 1_|pDIA
g1_F USB3 TXP [ 10 |piB
6P5X6P5_TARGET 2 |ooa
g1_F USB3 TXN [ 9 |p2B
N
4 |D3A
g1_F USB2 DN [ 7 |m:3B
F _USB2 DP i g g o GND_USB
81 D4B GN\DB 81
[VE_PARTH [VATL | REF_DES DESCR._ [ BOM PROPERTY
[ M033394-001 TFR4 | PCBIB PCB, CACTUS, FAB E RETAI L, FRONT USB, 8 LAYERS, G| FRONT_USB
CONNECT As TO Bs
X863136- 001
DFN10
M CROSOFT PROJECT NAME PAGE | page | VER
CONFI DENTI AL | Cactus 81/82 |81/82 | 0 99
8 7 6 5 4 2




8 7 6 5 4 3 2 1
BOM DEFI NI TI ONS
BOM DEFI NT1 ON
AUDI O I NCLUDES COMPONENTS FOR THE STANDARD AUDI O SCLUTI ON
AUDI O_PREM I NCLUDES COVPONENTS FOR THE PREM UM SE/ LE SPEAKER SOLUTI ON
COVMON ALL COVPONENTS W TH NO BOM PROPERTY
DEBUG COVPONENTS REQUI RED FOR BRI NG UP & DEBUG
DEBUG_HDT HDT- RELATED DEBUG COMPONENTS
DEBUG_SHUNT COVPONENTS WHI CH ARE ON DEBUG BOARDS, BUT ARE REMOVED SHORTED ON RETAI L
EMMC_BASE DuMWw PLACE HOLDER FOR EMMC DEVI CE & RESI STORS. NEVER USE THI S I N THE RECI PE FILE. SELECT ONE OF THESE | NSTEAD: EMMC_HYNI X_16NM EMMC TOSHI BA 15NM  EMMC SAMSUNG _14NM

EMVC_HYNI X_16NM

HYNI X EMMC DEVI CE

EMVC_SAMBUNG_14NM

SAMBUNG EMMVC DEVI CE

EMMC_TCSHI BA_15NM

TOSH BA EMMC DEVI CE

GDDR5_BASE DUVMY PLACE HOLDER FOR GDDR5. NEVER USE THI'S IN THE RECI PE FILE. SELECT ONE OF THESE | NSTEAD: EMMC_HYNI X_16NM EMMC TOSHI BA_15NM EMMC SAMSUNG_14NM
GDDR5_HYNI X HYNI X GDDR5 MEMORY
GDDR5_ SAMSUNG SAMSUNG GDDR5 MEMORY
FRONT_USB COVPONENTS ON THE FRONT PANEL USB
KI C_BASE DUVMY PLACE HOLDER FOR KIC. NEVER USE THIS IN THE RECI PE FILE. USE ONE OF THESE | NSTEAD: KI C_DEV_ORWKI C_RETAI L
Kl C_DEV DEBUG VERSI ON OF KRAKEN
KI C_RETAI L RETAI L VERSI ON OF KRAKEN
M2_ONLY POPULATE TO SUPPORT AN M 2 | NTERFACE
NO_M2 POPULATE WHEN THERE IS NO M2. | NTERFACE
PCB 4 FAB TYPE: GOLD
PCB_OSP FAB TYPE: ORGANI C SOLDERABI LI TY PRESERVATI VE GREEN SOLDERVASK
PCB_OSP_BI ACK FAB TYPE: ORGANI C SO DERABI L1 TY PRESERVATI VE Bl ACK SO _DERMASK
RTC RETAI L RTC CI RCULT | MPLENMENTATI ON FOR RETAI L BOARDS
RTC XDK RTC CIRCUL T | MPIL ENVENTATI ON FOR XDK BQOARDS
QOC_BA DUMMY PLACE HO DER FOR SOC. NEVER LK H N THE RECI P Ch. ONE_OF TH NSTEAD: EMMC HYNI X_16NM EMMC TOSHI BA 15NM EMMC SAVSUNG 14NM
SQC_EMPTY DOES NOT _STUEE _ANUBI S
SQC | NCI UDE STUEES ANUBI S
R_FL XED ET_A RS TO FI XED VA TAG NON- MARG NED XCl UDI MVEM QM B D I N CONJUNCTION W TH NOT VR MM

M CROSOFT PROJECT NAME PAGE | page | VER
CONFI DENTI AL | cactus 82/82 |82/82 | 0.99
8 7 6 5 4 3 ’ .
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