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1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%.

2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.
3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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BOM Variants

J45G BOM Groups

DRAM SPD Straps

BOM NUMBER BOM NAME BOM OPTIONS
685-0177 COMMON PARTS, MLB, KEPLER, J45 J45G_COMMON BOM GROUP BOM OPTIONS
585-0181 DEV, MLE, KEPLER, 745 745G DEVEL.DVT J45G_COMMON ALTERNATE, COMMON, J45G_COMMON1 , J45G_COMMON2 , J45G_PROGPARTS , GFX_BM, ACAPS : A2
639-5245 RFCBA,MLB, KEPLER, CRW_BEST, 8G-HYN, VR-HYN, J45! BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_HYNIX_1600_S, FB_2G_HYNIX_A_DIE J45G_COMMONL CPUMEM: S0, TBTHV: P15V, SKIP_SV3V3 : AUDIBLE, CHGR_5V:LDO, CPUPEG: X8X8, S2_PWR: SO
639-5246 PCBA,MLB, KEPLER, CRW_BEST, 8G-HYN, VR-ELP, J45¢ BASE_BOM, DEVEL_BOM, CPU_CRW:BEST, RAM: 4Gb_HYNIX_1600_S, FB_2G_ELPIDA J45G_COMMONZ EDP:YES, LPCPLUS_CONN: YRS, LPCPLUS_R:YES, XDP, RIO_PWR:1V5, SPL:DUAL_TO, SSD_PWR_EN:GP10, CAM WAKE:NO
639-5247 BCBA,MLB, KEPLER, CRW_BSET, 8G-MIC, VR-HYN, J45! BASE_BOM, DEVEL_EOM, CPU_CRW:BEST, RAM: 4Gb_MICRON_1600_S, FB_2G_HYNIX_A_D: J45G_PVT BKLT: PROD, SENSOR_NONPROD:N
639-5248 RBCBA,MLB, KEPLER, CRW_BEST, 8G-MIC, VR-ELP, J45¢ BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_MICRON_1600_S, FB_2G_ELPIDA J45G_PROGPARTS SMC_PROG : PROTO4 , BOOTROM_PROG : PROTO4 , TBTROM: PROG, TPAD_PSOC: PROG, GFX_PROGPARTS
639-5249 BCBA,MLB, KEPLER, CRW_BEST, 8G-ELP, VR-HYN, J45! EASE_BOM, DEVEL_EOM, CPU_CRW:BEST, RAM: 4Gb_ELPIDA_1600_S, FB_20_HYNIX_A_D! GFX_PROGPARTS DPMUXMCU: PROG
5355250 §CBA,MLB, KEPLER, CRW BEST, 8G_ELD, VR-ELE, 7456 oo S YL S ey C R RA ST o0 5 en 20 oo J45G_DEVEL : ENG ALTERNATE, XDP_DEBUG, S0PGOOD_ISL, DDRVREF_DAC, SENSOR_NONPROD: Y, BKLT: ENG, DEGLED, CAM_XTAL: YES, DPMUX_DEEUG
639-5251 PCBA, MLE, KEPLER, CRW_BEST, 16G-HYN, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_HYNIX_1600, FE_IG_HYNIX_A_DIE J45G_DEVEL:DVT ALTERNATE, XDP_DEBUG, BKLT: PROD, SENSOR_NONPROD:N, DEGLED
639-5252 PCBA, MLB, KEPLER, CRW_BEST, 16G-HYN, VR-ELP, J45G BASE_BOM, DEVEL_BOM, CPU_CRW:BEST, RAM: 4Gb_HYNIX_1600, FB_2G_ELPIDA GFX_BM GK107:GX, DPMUX: HOCO
639-5253 PCBA, MLB, KEPLER, CRW_BEST, 16G-MIC, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_MICRON_1600, FB_2G_HYNIX_A_DIE XDP_DEBUG XDP_CONN, XDP_ECH
639-5254 PCBA, MLE, KEPLER, CRW_BEST, 16G-MIC, VR-ELP, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_MICRON_1600, FE_2G_ELPIDA
639-5255 PCBA, MLB, KEPLER, CRW_BEST, 16G-ELP, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_ELPIDA_1600, FB_2G_HYNIX_A_DIE Module Parts
639-5256 PCBA, MLE, KEPLER, CRW_BEST, 16G-ELP, VR-ELP, J45G BASE_BON, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_ELPTDA_1600, FB_2G_ELPIDA PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
639-5257 [PCBA,MLB, KEPLER, CRW_CTO, 8G-HYN, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_HYNIX_1600_S, FB_2G_HYNIX_A_DIE 33754599 1 e ——— U0500 CRITICAL | CPU_CRW:BETTER
639-5258 [PCBA,MLB, KEPLER, CRW_CTO, 8G-HYN, VR-ELP, J45¢ BASE_BOW, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_HYNIX_1600_S, FB_2G_ELPIDA 33754600 1 B p— U0500 CRITICAL CPU_CRW:BEST
639-5259 [PCBA,MLB, KEPLER, CRW_CTO, 8G-MIC, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_WICRON_1600_S, FB_2G_HYNIX_A_DIE 33754624 1 1c,CPU, CR, P70, €0, 2.6, 474, 4232, 6, BGA1364 U0500 CRITICAL CPU_CRW: CTO
639-5260 [PCBA,MLB, KEPLER, CRW_CTO, 8G-MIC, VR-ELP, J45¢ BASE_BON, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_MICRON_1600_S , FB_2G_ELPIDA 33784542 e —— U1100 CRITICAL
639-5261 [PCBA,MLB, KEPLER, CRW_CTO, 8G-ELP, VR-HYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_ELPIDA_1600_S, FB_2G_HYNIX_A_DIE 33851247 1 B — U2800 CRITICAL
639-5262 [PCBA,MLB, KEPLER, CRW_CTO, 8G-ELP, VR-ELP, J45G PIDA_1600_5, FB_2G, 33851186 1 zc,acu1s700A2, 52 BCIE cuma, 838, 209FCEGA U3900 CRITICAL
639-5263 PCBA,MLB, KEPLER, CRW_CTO, 16G-HYN, VR-HYN, J45¢ BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4GB_HYNIX_1600, FB_2G_HYNIX_A_DIE 33350700 1 K, SDRA, 4GBET, DORIL-1600, G, 368 PRGA U4000 CRITICAL
639-5264 FCBA,MLB, KEPLER, CRW_CTO, 16G-HYN, VR-ELP, J45! BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_HYNIX_1600, FB_2G_ELPIDA 33350667 16 N —— CRITICAL |4Gb_HYNIX 1600_S|
639-5265 PCBA,MLB, KEPLER, CRW_CTO, 16G-MIC, VR-HYN, J45¢ BASE_BOM, DEVEL_BOM, CBU_CRW: CTO, RAM: 4Gb_MICRON_1600, FB_2G_HYNIX_A _DIE 33350624 R e p— CRITICAL ©Gb_SAMSUNG_1600_[§
639-5266 BCBA,MLB, KEPLER, CRW_CTO, 16G-MIC, VR-ELP,J45¢ EASE_BOM, DEVEL_EOM, CPU_CRW: CTO, RAM: 4Gb_MICRON_1600, FB_2G_ELPIDA 33350703 16 SORAN, 4GBIT,DDRIL-1600, ® DIE, RS, 780 CRITICAL |4Gb_ELPIDA_1600_
639-5267 FCBA,MLB, KEPLER, CRW_CTO, 16G-ELP, VR-HYN, J45! BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAN: 4Gb_ELPIDA_1600, FB_2G_HYNIX_A_DIE 33350660 16 I, SDRAN, 4GBIT, DDRIL-1600, VB0A, 767, FEGA CRITICAL |4Gb_MICRON_1600_;
639-5268 PCBA,MLB, KEPLER, CRW_CTO, 16G-ELP, VR-ELP, J45(¢ BASE_BOM, DEVEL_EOM, CPU_CRW:CTO, RAM: 4Gb_ELPIDA_1600, FB_2G_ELPIDA 33350667 32 Zc,SDRAN, 4GBIT, DDRIL-1600, WM, 787 7BGA CRITICAL | 4Gb_HYNIX 1600
639-5478 PCBA,MLB, KEPLER, CRW_BEST, 8G-HYN, VR-4GHYN, J45G BASE_BOW, DEVEL_BOMN, CPU_CRW: BEST, RAM: 4Gb_HYNIX_1600_S, FE_4G_HYNIX 33350624 32 e —— CRITICAL |4Gb_SAMSUNG_ 1600
639-5479 PCEA,MLE, KEPLER, CRW_BEST, BG-MIC, VR-4GHYN, J45G BASE_BOMN, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_MICRON_1600_S, FB_4G_HYNIX 33350703 32 . soRaw, 4GRTT, DDRAL- 1600, DIE, RS, 780 CRITICAL | 4Gb_ELPIDA 1600
639-5480 PCBA,MLB, KEPLER, CRW_BEST, 8G-ELP, VR-4GHYN, J45G EASE_BOM, DEVEL_EOM, CPU_CRW:BEST, RAM: 4Gb_ELPIDA_L600_S, FE_4G_HYNIX 33350660 32 Ic, SORAN, 4GBIT, DORIL-1600, VacA, 787, FBGA CRITICAL | 4Gb_MICRON_1600
639-5481 PCBA,MLE, KEPLER, CRW_BEST, 16G-HYN, VR-4GHYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: BEST, RAM: 4Gb_HYNIX_1600, FB_4G_HYNIX 33754256 1 By — UB400 CRITICAL GK107:GT
639-5482 BCBA, MLB, KEPLER, CRW_BEST, 16G-MIC, VR-4GHYN, J45C BASE_EOM, DEVEL_EOM, CPU_CRW:BEST, RAM: 4Gb_MICRON_1600, FB_4G_HYNIX 33754427 1 1¢, a0, 1070, 9262, 103757, 1.5V, PRGASDR U8400 CRITICAL GK107:GX
639-5483 PCBA, MLB, KEPLER, CRW_BEST, 16G-ELP, VR-4GHYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW:BEST, RAM: 4Gb_ELPIDA_1600, FB_4G_HYNIX 33754616 1 |rc.cru,cror-7s2, 52, saomms, scmes, 2.2v,1..5v5080q U8400 CRITICAL GK107:GX2
639-5484 PCBA, MLE, KEPLER, CRW_CTO, 8G-HYN, VR-4GHYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRi: CTO, RAM: 4Gb_HYNIX_1600_S, FB_4G_HYNIX 33350630 a e — 8800,U8850,U8900,Us9s0| CRITICAL | FB_2G_HYNIX_A_DIE
639-5485 PCEA, MLB, KEPLER, CRW_CTO, BG-MIC, VR-4GHYN, J45C BASE_BOM, DEVEL_BOM, CPU_CRi: CTO, RAM : 4Gb_MICRON_1600_S, FB_4G_HYNIX 33350631 4 £ SoRAN, GDDRS, 64132, D-DIE, SAUSTNG ves00, usaso,uss00, vssso| CRITICAL FB_2G_SAMSUNG
639-5486 PCBA,MLB, KEPLER, CRW_CTO, 8G-ELP, VR-4GHYN, J45G BASE_BOW, DEVEL_BOMN, CPU_CRW: CTO, RAH : 4Gb_ELPIDA_1600_S, FB_4G_HYNIX 33350695 4 1c, SpRaw, GoDRS, 2GBIT, SG8PS, 170PRGA ves00,usaso, uss00, vssso| CRITICAL FB_2G_ELPIDA
639-5487 PCEA, MLE, KEPLER, CRW_CTO, 16G-HYN, VR-4GHYN, J45G BASE_BOM, DEVEL_EOM, CPU_CRW: CTO, RAM: 4Gb_HYNIX_1600, FB_4G_HYNIX 33350701 4 1 soww, cooes, 2caxs, saaes, 1 70raGA, ED203288RG- €A UBB00, UB850, 08900, UB9s0 | CRITICAL |FB_2G_ELPIDA_29m
639-5488 PCBA, MLB, KEPLER, CRW_CTO, 16G-MIC, VR-4GHYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_MICRON_1600, FB_4G_EYNIX 33350734 4 2c,soRaN, GDORS, sawea, N, HsceanzesER-Te | UBS00,U8850,U8900,vess0| CRITICAL | FB_2G_HYNIX_ 29
639-5489 PCBA, MLE, KEPLER, CRW_CTO, 16G-ELP, VR-4GHYN, J45G BASE_BOM, DEVEL_BOM, CPU_CRW: CTO, RAM: 4Gb_ELPIDA_1600, FB_4G_HYNIX 33350685 a . spaw, GoRS, G4Ns ST, HSCCANRANFP-T2c | UBB0O,U8850,08900,U8950| CRITICAL FB_4G_HYNIX

BOM GROUP

BOM OPTIONS

RAM:2Gb_HYNIX_1600

RAMCFG3 : L, RAMCFG2 : L, RAMCFG1 : L, RAMCFGO : L

RAM:2Gb_SAMSUNG_1600

RAMCFG3 : L, RAMCFG2 : L, RAMCFG1 : L, RAMCFGO :

RAM:2Gb_ELPIDA_1600

RAMCFG3 : L, RAMCFG2 : L, RAMCFG1 : H, RAMCFGO : L

RAM:2Gb_MICRON_1600

RAMCFG3 : L, RAMCFG2 : L, RAMCFG1 : H, RAMCFGO : H

RAM:4Gb_HYNIX_1600_S

4Gb_HYNIX_1600_S,RAMCFG3:L, RAMCFG2 :H, RAMCFG1: L, RAMCFGO : L

RAM: 4Gb_SAMSUNG_1600_S

4Gb_SAMSUNG_1600_S,RAMCFG3 : L, RAMCFG2 : H, RAMCFG1 : L, RAMCFGO : H

RAM:4Gb_ELPIDA_1600,

4Gb_ELPIDA_1600_S,RAMCFG3:L, RAMCFG2 : H, RAMCFG1 : H, RAMCFGO : L

RAM:4Gb_MICRON_1600_S

4Gb_MICRON_1600_S, RAMCFG3: L, RAMCFG2 : H, RAMCFG1 : H, RAMCFGO : H

RAM:4Gb_HYNIX_1600

4Gb_HYNIX 1600,RAMCFG3:H, RAMCFG2: L, RAMCFG1 : L, RAMCFG

L

RAM:4Gb_SAMSUNG_1600

4Gb_SAMSUNG_1600, RAMCFG3 : H, RAMCFG2 : L, RAMCFG1 : L, RAMCFGO : H

RAM:4Gb_ELPIDA_1600

4Gb_ELPIDA_1600, RAMCFG3:H, RAMCFG2:L, RAMCFG1 : H, RAMCFGO : L

RAM:4Gb_MICRON_1600

4Gb_MICRON_1600, RAMCFG3:H, RAMCFG2 : L, RAMCFG1 : H, RAMCFGO : H

Development /Base BOM

PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
685-0177 1 345G MLB,KEPLER BASE BOM BASE CRITICAL BASE_BOM
985-0181 1 345G MLB,KEPLER, DEVEL BOM DEVEL CRITICAL DEVEL_BOM

SYNC _DATE=07/31/201J)

ISYNC MASTER=J15 REFERENCE

BOM Configuration

(3 Apple Inc.
o

INED HEREIN IS THE
E
5" T

NOTICE OF PROPRIETARY PROPERTY:

R R
051-0675 | D
g
.0.0
e
dvt
T
2 OF 119
—r
2 OF 94

4

| 3

2 l




Programmables - All builds

34153920 1 [ 1c,zeeron, arcon nivee (vis.1),544/345 U2890 CRITICAL TBTROM: PROG
33550915 I — 02890 CRITICAL TTRON: BLANK
33580852 1 1C, GPUROM, D2, BLANK uU9101 CRITICAL GPUROM : BLANK
34183565 1 IC,EDP MUX-95C, (RENESAS) V3.2.8,DVB,D2 U9600 CRITICAL DPMUXMCU : PROG
33754313 1 Lc,MCU, H85 /2113, 9xoMM, TLE-145V U9600 CRITICAL DEMUXMCU BLANK
34183856 1 IC, TRKPD/KYBD CNTRLR,CU only,V225,J45 U4801 CRITICAL TPAD_PSOC: PROG
33754587 1 Ic,7e psoc, e, sLaNK U4801 CRITICAL | Teap_psoc:BLANK

SMC

‘ 33851214 1 | 1c,sme a3, somsz/sopures, scer, Fw, 15780A U5000 CRITICAL SMC_PROG: BASE

[ 34183001 1 |1c svc-s1,scrn mxr, va. 16013, PROTO4, 345G U5000 CRITICAL | smc_proc:PROTOL

‘ 34183741 1 1IC,SMC-A3, SCPL, EXT, VXXXX, PVT, J15 Us5000 CRITICAL SMC_PROG: PVT

EFI ROM
33550807 1 O — U6100 CRITICAL | BooTROM_PROG:BLANK
33550812 1 64MBIT SPI SRL DUAL 1/0 FLSH,SOICS,Z U6100 CRITICAL BOOTROM_PROG : BLANK2
34183712 1 IC,BFI ROM(V0008) PROTO 0,J15 U6100 CRITICAL | BooTRoM_proG:PROTO
34183742 1 IC,EFI ROM(V0013) PROTO 1,J15 U6100 CRITICAL BOOTROM_PROG : PROTO1
34153890 1 | cc.er romtvosoo) mmoro 3-sas & vrous U6100 CRITICAL | moorrom prog:PROTOS
34153904 1 IC,EFI ROM(V0106) PROTO 4,345 U6100 CRITICAL | BooTROM_PROG:PROTO

Alternate Parts

BART NUMBER | ALTERNATE FOR | Ho OPTION REF DES | COMMENTS
37651053 | 37650604 ALL [ET——
12850311 | 12850329 ALL [ET—
13850739 | 13850706 ALL

19750481 | 19750480 ALL Beson e co WK
37150713 | 37180558 ALL a0 ate s 57
15250461 | 15251645 ALL Cyntec alt to Vishey
37651080 | 37650820 ALL Diodes aic o on sent
15550667 | 15550583 ALL Fanasonic alt to T
37651032 | 37650855 ALL [
37651129 | 37650855 ALL e alt o Disdes
37651089 | 37651128 ALL [—
13850681 | 13850638 ALL Taiye vuden ait to Sameung
12850371 | 12850376 ALL Kemet ait to sanve
33350629 | 33380703 ALL [p—
13850803 | 13850639 ALL Sameung Al o murata
13850843 | 13850674 ALL s [e—
13850846 | 13850811 ALL

12750164 | 12750162 ALL

13850732 | 13850715 ALL

12850364 | 12850264 ALL Kenes it to Sanve
33350704 | 33350700 ALL PR ——
35353527 | 35353528 ALL [N
35353526 | 35353528 ALL x1 wor
19750466 | 19750464 ALL Soson at to o
31150649 | 31150541 ALL R —
19750479 | 19750478 ALL [ —

FROM J15
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8 7 | 6 5 4 3 2 1
ZT0415 Frame Holes
O GND_BATT_CHGND =
O = = 2T0470 SMT GND TEST PONTS ADN 806-2247
—  GND CHASSIS MLBCAN1 1 — BR0401
ZT0450 SL-1.1X0.45-1.4%0.75 ZT0490 ZT0491 T0492 MLB-MTGBRKT-J5
1 GND_CH, IS FAN p— 2.18M2.0MM-CIR 2.1SM2.0MM-CIR 2.18M2.0MM-CIR
SL-2.3X379-2.9X4.5 - 2T0471 SMT-PAD-NSP SHT-EAD-NSP SHT-Fap-NsE
—  GND_CHASSIS_MLBCAN. 1y =
2T0474 - SL-1.1X0.45-1.4%0.75 l i i
1 GND_CHASSTS_MLBCANS L L L
SL-1.1X0.45-1.4%0.75 - 2T0472
—  GND_CHASSIS MLBCAN 1
22‘9,3325 - SL-1.1X0.45-1.4x0.75
1 GND_CHASSTS_MLBCAN6 —
SL-1.1X0.%5-1.4%0.75 - 2T0473
—  GND_CHASSIS MLBCAN4
- SL-1.1X0.45-1.4x0.75
J45 THERMAL MODULE STANDOFF
GPU BOSS APN 860-4772 APN 817-0688 CPU BOSS APN 860-2931
APN 860-1327 SH0446
SHO0427 STDOFF-4.90D2 . 38H-SM-2 SHO0420 sHO426
4.50D1.85ID-1.95H SH0425 = 5.00D1.85ID-2.35H HO4
N STDOFF-4.50D1 .8H-SM L . 5.00D1.85ID-2.35H
N = )
= = APN 817-0741 = =
SH0423 SH0445
STDOFF-4.50D1.8H-SM STDOFF-4.90D2.38H-SM-SL-2.6X2NP-2
SHO0428 SHO0430 * + 5 DOD§H805412D?2 35H 5 DOD§H8054I%—92 35H
4.50D1.85ID-1.95H 4.50D1.851D-1.95H = = ’ L ’ ’ . .
i
2
Thermal Module gaskets APN 875-9290 APN 860-1328 APN 817-4517
g PD parts
OMIT OMIT SH0424 SH0421
CG0400 STDOFF-4.50D1.9H-SM 4.50D1.851D-1.95H-1 l PART NUMBER l QTY ] DESCRIPTION REFERENCE DES ] CRITICAL ] BOM OPTION ‘
6.00D3 . 9H-SM €Go402 -

6.00D3 . 9H-SM
1

1

OMIT OMIT

CG0401 CG0403
6.00D3 . 9H-SM 6.00D3 . 9H-SM

1 1

SH0431 SH0432
POGO-2.30D-5.5H-SM-LOW-FORCE ~ POGO-2.30D-5.5H-SM-LOW-FORCE
sM sm

SH0440 SH0441
2.90D1.21ID-1.35H-SM 2.90D1.2ID-1.35H-SM

1 1

SHO0444
.90D1.2ID-1.35H-SM

APN 806-9391 APN 806-6192 APN 806-6194

I L

r .

SHO0450Q SH0452 SHQ:ISIL
S ES =

SHLD-J45-CAN- FE]

SHLD-MLB-USB-J45 SHLD-J45-CAN- FENCEL-MDP

J45 POGO PINS
APN 870-2451
SH0433
POGO-2.30D-5 . 5H-SM-LOW-FORCE
sm

SH0434 SH0435
POGO-2.30D-5.5H-SM-LOW-FORCE ~ POGO-2.30D-5.5H-SM-LOW-FORCE
sM su

—©

J45 STANDOFF
APN 860-1448
SH0460

2.90D1.2ID-1.35H-SM

SHO461
N 2.90D1.2ID-1.35H-SM
1

[

946-3819

{

1

[m MLE DYMAX ADHESIVE SEE-CURE 29993 EDGE_BOND [ CRITICAL [ ‘

CE2-MDP

SH0436
POGO-2.30D-5 . 5H-SM-LOW-FORCE
sM

SH0437
POGO-2.30D-5 . 5H-SM-LOW-FORCE
sm
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U0500
HASWELL
BGA
0= 282 our pxox SYM 1 OF 12
. DMI_S2N N<l> AB3oMI_Rx1*
O DMI_S2N N<2> g AC%our mxoe
DMI_S2N N ACIqDuI_RX3*
. D-DMI_S2N_P<0> g B1lowr mxo
DMI_S2N P<l> 2B Jour_rx1
DMI_S2N P<2> AC4 |pur_rx2
O DMI_S2N P<3> - 2C2 [ouT_Rx3
. DMI_N2S_N<O> AFZ DM TXO* &
DMI_N2S N<l> APadouI_Tx1*
. DMI_N2S_N<2> AG4dour_Tx2*
. 7} DMI_N2S_N<3> = 25 {omT_Txax
- DMI_N2S_P<0> AF1 pur_tx0 PEG_RX13%
. @ DMI_N2S_P<l> = 2F3 [our_ma
. guy DMI_N2S_P<2> 263 |our_1x2
@m-DMI_N2S_P<3> 251 |on1_1x3
FDI_CSYNC - FLLIFDI Csvne
5
£
FDI_INT F12 Iprse

OMIT_ TABLE

XPRESS BASED INTERFACE SIGNALS

=3

PEG_RCOME|

PEG_RX10%
PEG_RX11%
PEG_RX12%

PEG_RX14%|
PEG_RX15%

PEG_RX0
PEG_RX1
PEG_RX2

PEG_RX4| C9 =PEG_D2R_P<4>

pEG_Rx12| V2
PpEG_RX13| V2 =PEG_D2R_P<13> .

PEG_RX14| ¥4 =

[: g =PEG D2R P<l4-
PG mxis| YL ge =PEG D2R _P<15> om

PEG_TX7*pC3
PEG_TX8*[y7T3
PEG_TX9*[72

510 g =PEG_D2R N<0> am -
c10 —PEG_D2R_N

Pl0 o —PEG_D2R_N<2> <m
5 =PEG_D2R_N<3>

D9 =PEG D2R N<4> .
P22 g =PEG D2R N<5>  &m.
L5 =PEG _D2R_N<6>
bi2 g =PEG D2R N<7>  ~mu.
B¢ . =PEG D2R N<8>  o&m
Li g =PEG D2R N<9> D]
2 =PEG_D2R_N<10> “
VS g =PEG D2R N<ll> em.
va =PEG _D2R N<12>
Vi =PEG_D2R_N<13> .
Y3 e =PEG _D2R N<l4> —
Y2 =PEG D2R N<15> m
-
p10 =PEG D2R P<l>
[£10 g =PEG D2R P<2>  om

Fo = -

™

=PEG _D2R_P<5>

PEG_RXS|
PEG_RX6| M5 g, =PEG D2R P<6> am-
PEG_Rx7[ L1 < =PEG_D2R_P<7> &
PEG_Rxs| M3 ge =PEG DOR P<8>  ~m.
PEG_Rxo[ L3 =PEG_D2R_P<9>

pEG_Rx10[ ML g =PEG D2R P<10> &mu
pEG_RX11| Y5 gy =PEG D2R P<ll>

=PEG_D2R_P<12>

PEG_TX0*)B6 g  =PEG R2D C N<0> @«
Pc TxiepSS g =PEG R2D C N<l> pm..
PEG Tx2+[y26 g =PEG R2D C N<2> g ..
PEG T304 g =PEG R2D C N<3> gy
PEG_Txa*34 g =PEG R2D C N<d> mm
PEG_Tx5+ES g =PEG R2D C N<S5> ey
PEG_TX6*[yT5 =PEG_R2D_C_N<6> B
X =PEG_R2D_C_N<7> -

=PEG _R2D C N<8> .
=PEG_R2D_C_N<9>

PEG_TX10+[;T6 g =PEG R2D C N<10> pwn.
rx11% RS =PEG_R2D C_N<1l> &
PEG_Tx12+[,R2 g =PEG_R2D C_N<12> .,
PEG_TX13%[y%% g =PEG R2D_C N<13> rom.,
PEG_TX14+[yT4 —PEG_R2D_C_N<14> p ..
pec_mxis+loll g =PEG R2D C N<15> prm..
psc_txo[ C6 g =PEG R2D C_P<0> gmy..
Psc_txi[B5 g =PEG R2D C_P<l> gm..
PEG_Tx2[ D6 =PEG R2D C
pEG_Tx3| E4 =PEG_R2D_C_P<3>
PEG_TX4[ G5 =PEG_R2D C_P<d> .
PEG_TxS| B2 g =PEG R2D C P<S5> g
; Tx6| I6 =PEG_R2D_C_P<6>
Gz g =PEG_R2D_C_P<7>
74 —PEG_R2D_C_P<8> e,
I g =PEG R2D C P<9> pmy,
T5 4 =PEG R2D_C_P<10> prm .
RS e =PEG R2D C P<ll>
®1 =PEG_R2D_C_P<12> prm
®3 =PEG R2D C_P<13> =
13 —PEG R2D _C_P<ld> .
T2 g =PEG R2D C_P<15> pmm.

—BBVCCIO SO _CPU .« w0«

OMIT_TABLE 'RO531
T0500 we
HASWELL Q’C”;;S
BGA 2
_DP_IG B _MLN<O> C25dpp1s_TXNO SYM 10 OF 12 gpp ayxy| F15 TP_DP_IG A AUXCHN
TP_DP_IG_B_MLP<0> [Py f—— 505 AUXE| 11 _guey | TP_DP_IG_A_AUXCHP
TP DP_IG B MLN<l> o  A2fjoprs mav DIELL g DP_IG_A HPD L
_IP_DP_IG B MLP<l> g B25lp0T8 TxPL
TP_DP_IG B MIN<2> o C24oors mawe a pp_TvopCle g TP_DP_IG_A_MLN<O> ..
TP_DP_IG B _MLP<2> o  D2lopis txez 8 o TnpAl2 g TP _DP IG A MLN<1>..
g?giﬁgi*xigii 224 E— " EDP_TXPo[ D14 g TP_DP_IG A MLP<0>
_DP_IG_B_I — @ 52410018 TXP3 8 op_Txei[ B2 g TP_DP_IG A MLP<l> ..
2
TP_DP_IG C_MLN<O> C214ppIc_TXNO B .
TP_DP_IG_C_MLP<0> D21 |pp1c_TXPO g
TP_DP_IG_C_MLN<l> A21dppIC_TXN a
TP_DP_IG_C_MLP<l> 221 0pprc_TxXP1 5
TP_DP_IG C MLN<2> o  C20nprc_xnz |
TP_DP_IG C MLP<2> D20 Ipprc_TXP2 @
TP_DP_IG_C_MLN<3 -2 . a
TPoDP 16 CMLP=3% 520 E:zi’tiﬁi 2 EDP_RCOMP|AEE «« CPU_EDE_RCOME
—PE_IG_C| - - E| eorpiseurmfE2 o TP_EDP_DISP UTIL
TP_DP_IG D MIN<2> g Clefonin iz H
<2> D16 .
g?gg{gjl}mg(i ,3 ppID TXEZ FDI_TXNORCL2 gy TP_DP_IG_A_MLN<2> .,
TP _DP_IG D MLP<3 Y s o FDI_Txpo| D12 g TP_DP_IG_A MLP<2> ..
" DP_IG D MLP<3> Ibo1D_TxXP3 a FDI TN AL TP_DP_IG_A_MLN<3>
- - P2l% g TP DP _IG Al .
TP_DP_IG D MLN<O> g Cl74opIp_rxno o1 ke[ Bl g TP_DP_IG_A_MLP<3>
TP_DP_IG D MLP<0> D17 Ipp1D_TXPO
TP_DP_IG D MLN<l> AL7bDID_TXNL
TP_DP_IG D MLP<l> . Bl7lop1p rxe1
Port D pins out of order
to match Intel symbol.
OMIT_TABLE
U0500
HASWELL
NO_TEST BGA NO_TEST
. _CPU_DC_A3 B3 TRUE SYM 12 OF 12 Brs1 CPU_DC_BF51 >
TP0O500 @ CPU_DC_A4 24 RESERVED BF52  pug CPU DC_BES52 BF52 . F2.TPO531
T0-75 BFS: e CPU_DC_BES53_BF53 .
CPU_DC_A51 as1
G _PC_
TPO510,§%% - CPU _DC_AS52 B52 TRUE AS2 cL True  CPU_DC_C1_C2 5
- CPU _DC_AS53 B53 TRUE AS3 _CHATN NCTF | | €2 Tpue  CPU DC _C1 C2 s
c3 rRUE PU_DC_B2 C
CPU_DC_B2_C3 TRUE B2
CPU_DC_A3 B3 TRUE B3 C54  gpue  CPU DC_BS54_C54
D1 CPU_DC_D1 ‘>
CPU_DC_AS52_B52 TRuR 852 Tepe [F0501
CPU_DC_AS53_BS53 teue 853 | | patsy Ds4 CPU_DC_D54 ‘>
. CPU_DC_B54_C54 Temm  Bsa 2. TPO511
TP0520,GD— S - CPU Daisy-Chain Strategyj
CPU DG BC54 P Each corner of CPU has two testpoints.
- _DC_| i :
TPO530, =% CPU DC BD1 BEL o1 Other corner test signals connected in
it Lo daisy-chain fashion. Continuity should
. CPU_DC_BDS54_BES4 _qamm  BDS4 exist between both TP's on each corner.
CPU_DC_BD1_BEL TRuE _ BEL
. _CPU_DC_BE2_BF2 TRup  BE2 RSVD132] AN3S e
. _CPU_DC_BE3_BF3 TRup  BE3 ReVD133[ AN3T
. _CPU_DC_BE52 BF52 gug BES2 RSVD134[ AF9 o
CPU_DC_BES3 BF53 qpup BES3 RSVD135[ AES o e
CPU_DC_BD54_BES4 qeus  BES4 RevD136| 014 5oy
. Cru D BF2 RSVD137| G171
. _CPU DC_BE3 BF3 TRuR  BF3 p138[ ADAS o
CPU_DC_BF4 BF4 svD139| AG45
TP0O521, & - REVPLIZ——xNC

ISYNC MASTER=CLEAN J45

CPU DMI/PEG/FDI/RSVD
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OMIT TABLE

U0500
HASWELL
BGA
s NCX—SSideroc_pETHCTS SYM 2 OF 12 gy pcompo| BES1 . CPU_SM_RCOMP=<0> S —
o SM_rcompa| BBS3 . CPU_SM_RCOMP<1> <5 5 Tz T
o 0 @U@—CPU_CATERR L = C50CATERRY ] sM_Rcompa2| BBS2 g »c CPU_SM_RCOMP<2> I U‘;’:ZZE;‘;‘?“?‘;";M BESTIZ. T
a8 NERRS Tz T
@ CPUBECT gy GSlleser g SM_DRAMRST+(pBE51 gy =MEM _RESET_L o 'RO614 'RO612
& (1PU) PRDY* N5 XDP_CPU_PRDY L 100 100
o CPU_PROCHOT R_L B . g D52 g XDP_CPU_ oD o ;
e - — FrocuoT = (1p0) PREQ*[NS2 XDP_CPU_PREO L o i s
e - PM_THRMTRIP_L D53 . s :
A @=———QTHERNTRIP (1D)  TCK|N54  gn  XDP_CPU_TCK ame o e
(1eU)  Tms[ M5L XDP_CPU_TMS e
Ds2 , —CRU_
eupm—EM SYNC g DS?lem svnc (150) TRSTMSS e XDP_CPU_TRST L Gmue o o =
fo Fso
PLACE_NEAR-R0621.2:1mi -2 o CRERRaD - oo g (1eU)  TDI| NAD Abb_CPU_1h.
:_NEAR= o 4 s .
e PM_MEM_PWRGD JRETITY IVPS— ™o e XDP_CPU_TDO oD
PLACE_NSAR-U0500.AP48:51. 562mm g
- RO621" . PU_RESET L | g msidorrrsroe é DER+FSS g XDP DBRESET T, fewmy s 1o sc
3.32K
+hrs1 .
100 v CPU_CLK135M_DPLLREF_N o ACEoPLL REF_CLKN t:s: EESZ P = oo T 2 ig?gﬂ*izgz D
we Ly AE6 Jpprr, REF *DE0 g XDE_BEM Lel>  czmyie e
iss, w  (D>—CBU_CLK135M DPLLREF P - DPLL_REF_CLKR PR cevey DD BEM Loz e
Prso e e ERM L Em 10 06
“n CPU_CLK135M_DPLLSS_N v, peL_rer coky B (1p0) BPM3 _BPM_L<3>
= D U clKiaoM Doires b 1 & & i 1 (160) BPMA*pRS XDP_BPM_L<d> .
= 0D ! — — - C_DPLL_REF_CLKP g (1p0) BPMS*pPE3 e XDP BPM L<5> =,
DMI_CLK100M_CPU_N ABeJncriar (12V) BEMG* 051 ZLE ki ooox e
- 0D _CLK100M CPUN | . 28% . N
v [opDMI_CLK100M CPU_P - PRelcixe (1e) B XDR_BRM L<7> o
PLACE_NEAR-U0500.F50:157mm
OMIT_TABLE
U0500
HASWELL
BGA
TP_CPU_RSVD_TP23 554 | 23 ST 11 OF 12 peyp 7m; TP_CPU_RSVD_TP1
TP_CPU_RSVD_TP24 RESERVED  psvp_te2 TP_CPU_RSVD_TP2
TP_CPU_RSVD_TP25 F6 lpsvo_teas RSvD T3 A2 g—gig—izzﬁ—gj
TP_CPU_RSVD_TP26 6 [rsvp_tp26 RSVD_TP4 — — —
TP_CPU_RSVD_TP27 crG_Rcomp| BS54 CPU_CFG_RCOMP
TP_CPU_RSVD_TP28
(1PU) CFGLE| Y52 g CPU_CFG<16> -
CPU_TESTLO_F21 Ves PU_CFG<18 e ‘4RgO6g9O
RO680" (1PU) croL7| ¥S1 CPU_CFG<17> 20 0 B
rc1o| vS2 ow
e 49.9 w11 =PBVCC_S0_CPU crers CRU_CFG<19> RS
| CFG [7] :PEG DEFER TRAINING 1 - (DEFAULT) IMMEDIATELY AFTER xxRESETB 0 = WAIT FOR BIOS HER
| CFG [6:5] :PCIE BIFURCATION 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 4022 TP_CPU_RSVD_TP35 152 lpsyp_TP35 =
| CFG [4] :eDP ENABLE/DISABLE 1 SABLED 0 - ENABLED TP_CPU_RSVD_TP36 153 [rsvp_te3e
, CFG [3] :PCIE x4 LANE REVERSAL 1 - NORMAL OPERATION 0 - LANES REVERSED = TP CPU RSVD TP37 [
| CFG [2] :PCIE x16 LANE REVERSAL 1 - NORMAL OPERATION 0 = LANES R — = . aso
e e TP_CPU_RSVD_TP38 F24 |psyp_te3s i vy
N be placed ol TP_CPU_RSVD_TP39 F25 lgsyn_teas RV e X NC
These can be placed close to O TESTLO F20 20 henerio voo RevDoa| AM4E L0
J1800 and only for debug access = = - RrsvD9S| AU27 o\
CPU_CFG<16> . . . \ . CPU_CFG<0> 2549 forgo (180) RovDs| AUZ6 o
PU CFG<9> .. e | CFG<1> D49 leray (1pv) RrsvD10[ BDE 30
CPU_CFG=3> . uu i v . CPU_CFG=2> Aci9 |oron (100) rovpis| B0 ke
CPU_CFGsl> ... v oo CPU CFGe3> o259 lores (1pv) ) Ane
CPU CFG=0s . oo oy v . CPU CFGe4> - ts0lcrea (zem) REVDELEEX NT
NOSTUFF NOSTUFF NOSTUFF NOSTUFF 1 . CPU CFGe5o 2815 |oras (1007 RSVD42) NG
R0648'| |'R0643 RO0641' = v . CPU CFG<6> vsiloras (1e0) e
1K 1K w10 CPU_CFG<7> W51 |orar (1p0) RSVD16 XNC
5t v CPU_CFG<8> o era s o
L S CPU_CFG<9> vsa]oras ifi‘” RSVD_TPL7 2 TB_CPU_RSVD_TP17
1o 1s CPU_CFG<10> e 52 crGio (1PU) RSVD_te15( G10 TP _CPU RSVD TPLS
110 CPU_CFG<11> - 52 fcrci1 (1P0)
w610 CPU_CFG<12> o Us3lcraiz (1p0) VSS_HS4
v . CPU CFG<13> vsé |opa1s (1p) ves_Hs3)
11 CPU_CFG<14> B33 cra1a (1PU) vss_Hs1
CPU_CFG<7> ... w1 CPU_CFG<15> 252 lepa1s  (1pU) vss_sis2|
CPU_CFG<6> s s ISYNC MASTER=CLEAN J45 SYNC_DATE=04/26/2013]
CPU_CFG<5> . 150 [gg ; ns3 TP_CPU_RSVD_TP47
_« o Ne %—L80 lRsvDs0 RSVD47 _CPU_|] _ s
<d> e 149 lrsvpsa RsvDas| 653
CPU_CFG<4 Ne TP_CPU_RSVD_TP48 CPU Clock/Misc/JTAG/CFG
CPUCFG6_PD CPUCFGS5_PD e NC %—ES Jrsvps2 RSVDas| HSO TP_CPU_RSVD_TP49 R R 2
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OMIT_TABLE 55—
—_— = ACS54 Q0 RSVD171| AY36
MEM_A_DO<0> 254 [sn poo UO0500  msvoieol BR32 g pe w20 n(E—MEM_B_DQ<0> @t 2654 5 00 X ne
. FYTEY SWELL e MEM_B_DO<1> acsilss bor  HASWELL oo MEM B CLK N<0= .
s 2 1y MEM_A_DO<1> e 23205 po1  HASWE oA CKNOEE2S g MEM A_CLK N<O> gy ..o o2 2e oGy MEM_B_DQ<2> &= 2E51 (55 D02 Ban . a2y ey MEM B CLK P0- . .
05 20 2 MEM_A_DQ<2> AKS1 s D02 i 3 oF 12 SA_CKpo| BE25 MEM_A_CLK _P<0> . B DO<3> AES4 |sp pgs svm o4 oF 12 SBCKROLTE MEM B CRE=O- -
AKsa g s - B - sB_ckmo| AU3G g, MEM B _CKE<0>  mmm :c o
s MEM 2D <4> s Sﬁ,ggz sa_ckeo| BE34 = MEM A CKE<QO> oo - ;. .. MEM_B_DO<4 > ACS3 |sg DQa - e MEM B CLK Nel
8 _A_J<2> = - 1o e MEM_B_DOQ<5> ACS1 |sp pos. SB_CKN1(pAW2E g MEM B CLK N<1> mwm z e
0203 MEM_A_DO<5> 2151 |sp pos SA_cKn1pBD25 MEM_A_CLK_N<1 e #GD-MEM B DO<5> gt o-nee o avac g MEM BCLK pela 2Dl
- <G> AKS2 |sa pos sa_ckp1| BC25 MEM_A_CLK_P< —_ e MEM B DO<B> gy AESZIs o AU3s MEM B _CKE<1> 26 27 59
L A ] AKS3 1| BF34 MEM _A_CKE<l> PR G MEM_B_DO<7> @mgp 2523 [SB DO7 SE_CKEL| - |_B_CKE<l> @
G MEM_A_DO<7> -~ sa_po7 SA_CKELL 220 —egp—HBHA_LAL=L> ooy MEM_B_DQ<8> AU47 |sB pog BA26
. MEM_A_DO<8> aNsa|sp nos P T PROTTY Moy SB_CKNZ|BAZ6 o o
MEM_A_ D ANS2 DOs SATHED- X NG a5 26 2 LB _DQ sp_ckpa A¥26 L0
B R === S»_Da sa_ckpz| BF23 MEM_B _DO<10> AV43 Isp DO10 T 5
MEM A DO<10> ARS1 |sp pO10 — Moo, XN o 26 22T | B DO<10> gy 2V43 | sB_cez2| AV3S 3 1o
oo oG- MEM A DOS10> ey 2E0LS sn_cxez| BC38 3 y0 - MEM_B_DO<11> avas Jos po1 -
55 20 23 MEM_A_DO<11> SA_DQ11 [ o v s MEM_B_DQ<12> AU43 |sp po12 SB_CKN3RBA2T o
o MEM A _DO<12> e i R erra et 102 Gy MEM_B_DO<13> o 2055 |55 D013 s_cxea| AY27 Lo 1o
e MEMADO<13> FrTTI A R e Bl 0 26 MEM B _DO<14> 2v47 lsp po14 SB_CKE3| AV36 o 0
0 24 2, MEM A DO<14> ARS2 l5p pO14 sA_cke3| BD34 oo MEM_BDO<14> pry e [RECEEAYS
MEM_A_DQ<15> ARS4 |sa po1s o5 26 25, | B_| SB_! Ba20 MEM B CS LeOs o
- e MEM_B_DO<16> Bc4s lsp pore SB_CSO+BA20 g MEM B _CS_L<O> gy ez e
o MEM A DQ<16> avs2 |sa po16 sA_CS0+|BELE MEM_A_CS_L<0> 327 0 : M( o= FrvEy Mg e Pavie MEM B T o
MEM A DO<17 av53 |sa po17 s_cs1+pEC17 MEM_A Tl war e o9 36 38 _B_] 2 X . LB_C3
s, — A_DQ -~ v =S o MEM B _DO<18> D47 |55 pots 5B_CB2+|pRULY o
. MEM_A_DO<18> AY52 |sp po1s sh_coavppPELT i i e _B_ ¥

GDMEM A _DO<13> g, AVSLf pERie s s nEmy MEM_B_DO<19> e 2037 |55 D015 S5_cs3vpAN20 S 1
0 a2 MEM_A_DQ<19> AYS1 |sp po1s S5A_Cs3+[pBDLE »o o s 5 X n

_A_ MEM_B_DQ<=20> BD49 |sp pozo avao MEM B_ODT<0>
<20~ Avs1 o e e - SB_opTol A¥20 g MEM B ODT<0> gy o
0 20 MEM_A_DO<20 SA_DQ20 « sa_oprol BELE MEM_A_ODT<0> o 2 2 MEM_B_DQ<21> BDSO |55 po21 @ BA19 MEM _B_ODT<1> .
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=PPVCC_S0_CPU., , .

N —227 [rsvpsa U0500
Nex—22Llrsvnes  HASWELL
Ne x—226 [rsvDs6 BGA
Ne %—Z2 [rsvDs7
o120 10 =PP1VSRIV35_S0_CPU OMIT_TABLE
aR29
T
| nrs |
| nris |
$ AT19 |
aT23
aT27
$arsz|
| a3 |
av37
awzz

awzs
2wz
AW33
avis
BB21
BB22 | | vDDO
BB26
BB27

BB320

BB31
BB34
BB36
BD22
BD26
BD30
BD33
BE18
BE22

BE26
BE30

s« =PPVCC_S0_CPU BE33

Ne %231 [revnes
L6 lvee_ne
"

B
16 Jne

e %2 fRsvDT0 vee

PLACE_NEAR=U0500.C50:50.8mm
PLACE_SIDE=BOTTOM

NOTE: Aliases not used on CPU supply outputs
to avoid any extraneous connections.

- €50 lyce_SENSE

s w0 e s PPUCCIO _SO_CPU 29 |ns
N LINE WTDTe=D-2 NC X2 RSVDTL

Max load: 300mA WIN NECK WIDIH-02 mm - D51 ycero_our
T PRVCOMP _S0_CPU S

FIN ELINE wTDTTD 4 mw b

R0800* 'R0802 Max load: 300mA MIN-NECK—WIDIH=0.2 mm o AKS |ycomp_our

otizRdE 05 preres

75 110 Ne X RsvD72

/18w Len N %—42 Jrsvp73

.[ RO810 |.i02 NC %L frsvo75 (v55)

CPU_VIDALERT L IARH 2 NC RSVD74

+

a‘f?‘s'(‘ CPU_VIDALERT R_L - J534VIDALERT*
Rogn 108 CPU_VIDSCLK R 952 [yrpscLk
CPU_VIDSCLK 1 2 ] CPU_VIDSOUT R 350 [y1psour

s

Tou R0802.2: PLACE_NEAR=U0500.J50:2.54mm

03 R0810.2: PLACE_NEAR=U0500.J53:38mm
CPU_VIDSOUT 1 2 ) - i

o T - R0800.2: EAR-R0810.1:2.541

851 lyss ps1
PUR_DERUG
BS2 lyss Es2
TP_CPU_RSVD_TP75 V49 |rsvD7s
TP_CPU_RSVD_TP76 U49 |psvp76
TP_CPU _IVR_ERROR AM49 |1vR_ERROR
TP_CPU_RSVD_TP78 W49 lpsvn7s

V50 lvss_vs0 (RSVD)
AN4S lyss aN4S (RSVD:
AJ49 lyss _agas (
AGS0 lyss_acso (
AK49 yss_AK49 (RSVD)
AT50 lyss_ags0 (RSVD)
2249 Jyss apas (RSVD
ABS0 lyss_aB50 (RSVD)
APS0 lyss_AP50 (RSVD)
ADS0 lyss_AD50 (RSVD:
AMS0 lyss_AMS0 (RSVD:

- [mD—CPU_PWR_DEBUG

[}

S

H33
H34

M2
M43
M4
Ma5
M6
e

o

N37
N3E
N3
N4
Naz
N3
Naa
N6
N47

e
o
Pas
Pac
e
Rac
R47
e
s

T4s

Ti6

uis

a6 | [vee

SYM 6 OF 12
POWER

OMIT_TABLE

Connections would be required
ana7 for 2014 CPU support.

o Fo_ps| DS TP_CPU_FC_VCCST
AA9 FC_D3[ D3 TP_CPU_FC_VCCST_PWRGD
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vee

aBaS
aBaG
Aca7
AD46
ABaG
AE47
aca6
anac
Ana7
2745
aT46
ka7
AL4S
ALs6
ALS
AM46
AMa7
aMs
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H30
H31
H32

ANa2
AN43
AN44
AN4S
AN46
ANg
AN
ap10
ap12
np13
ap1a
AP17
ap1s
ap19
Ap21
AP22
P:
ap26
AP27
ap30
2p31
ap32
np3a
2p35
AP3S
AP40
AP41
AR46
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ARa3
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o Goga T ] %y PLACE_NEAR=U0500.D50:50.8mm
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CPU VCORE Decoupling
Intel recommendation: 4x 470uF 4mOhm (3 CPU-side, 1 opposite), 20x 22uF 0805 (10 CPU-side, 10 opposite near edge, 4x 10uF 0603 (2 CPU-side, 2 opposite), 20x 1uF 0402 (under CPU)
Apple Implementation: 9x 210uF 6mOhm, 44x 10uF 0402, 4x 10uF 0402, 20x 1luF 0402
PLACEMENT_NOTE (C1000-C1019) :
o Place on bottom side of U0500
*C1l000 |*C1001 |*C1l002 |[*C1003 C1004 C1005 ClOOG C1007 C1008 *Cl009 |*C1l010 C1011 +C1013 |1 C1014 |*C1015
1UF 1UF 1UF 1UF 1UF 1UF UF 1UF 1UF
oy oy fch fich 0 et o oy oy
Fi 38y 18y 18y 3 18y 18y 18y
2 Xe: 2 -CERM 2 Xes-CERM 2 Xes-CERM 2 xﬁs—CERN 2 xns 5 CERM 2 xns CERM 2 xr.s CERM 2 xr.> CERM 2 X CERM 2 Xes-CERM 2 Xes-CERM 2 XeS-CERM “
8% 3 Eris 8155 8283 & B 8383 828 8183
s Q STUFF ACAPS:A2
DO BEHERT wdfs “TEFE20 - MO CAPS for Acoustic Control (C109A to C102D) ACAPS:A2 ACAPS:A2
Place near U0500 on bottom side NO STUFF NO STUFF NO STUFF _ ACAPS:Al ACAPS:Al ACAPS:Al  ACAPS:Al ACAPS:Al NO STUFF ACAPS:Al _ NO STUFF NO STUFF
C1020 c1021 C1022 c1023 CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL{ CRITICAL CRITICAL CRITICAL CRITICAL
1 C109A ‘C109B C109C 1 C109D C109E *Cl09F 1C101A ClOlE ClOlC C101D ClOlE ClO01F C102A ClOZE 1C102C 1 C102D
20UF 20UF 20 20UF UF 20UF 20UF 20U 20UF
N =2 290 Fod 290 2 22 Fod U o 3 =2
imcz 2 2t 2 3 2 2 2 3, 2 37 2 3 B 1 i 2 2t
836:¢ Xir-cean Kencem Kencem A Xir-cean Xir-corn < Xir_cean
82855 8385S § 8385S 338 83855 §i5:F 8385
NO STUFF No STUFF NO STUFF L
PLACEMENT NOTE (C1024-C1045) :
NQ STUFF NO STUFF NO STUFF ACRPS:A2
Place near inductors on bottom side. NO STUFF NO STUFF  No STUFF NO STUFF  NO STUFF NO STUFF NO STUFF  NO STUFF  No STUFF NO STUFF NO STUFF NO STUFF  NO STUFF  No STUFF NO STUFF
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 C1024 C1025 +Cl026 J(31()27 JC'1028 1C1l029 C103O C1031 1 C1l032 +C1033 C1034 C1035 C1036 1 C1037 N 1038 1C1039 1 C1040 1 C1l041 1C1l042 1C1043 C1044 C1045
20UF 20UF 2001 20UF 20UF 20UF 20UF 20UF 20UF 20UF OUF
for Z o o Zov fox o Zor 230 Zor 20 230 -T-
2 i 2 8 o 2 2 i B v 2 &Y 2 ¥ . 2 i 2 Y il ; L 2 & u‘;
b2 *ir-cer 2 Kin-cemn Kin-cean in_cgmn Xr-carn n-cgm e k- - K- e cumn Xn-cean cerm e corn e corn 2
536:% bzt 836555 8385 82822 8203¢ d203 5" 8365 83655 8365 83825 % 83025 frtrRs 838
PLACEMENT_NOTE (C1046-C1067) : ACAPS:A1 ACAPS:A2 ACAPS:A2 ACAPS:A2 ACAPS:A2 ACAPS:A2 ACAPS:A2 ,
Place near inductors on bottom side. ACAPS:Al ACAPS:Al ACAPS:Al NO STUFF ACAPS:AL ACAPS:AL
CRITICAL | CRITICAL | CRITICAL | CRITICAL ‘AL | CRITICAL | CRITICAL| CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL TICAL CRITICAL | CRITICAL | CRITICAL | CRITICAL
+Cl046 +C1047 C1048 +C1049 1 +C1l051 1 Cl052 1 C1053 1 C1054 C1055 1056 C1057 +Cl058 1 1 C1064 C1065 1 Cl066
20UF QUF 20UF 20UF 2OUF 20UF 20UF 20UF 20UF 20QUF
bl 2 23V %o %o bl 22 by 29 Zor =
2 §¥e_carm 2 §¥e_carm 2 ;Yu—m - 2 e 2 & 2 2 &r_cprm 2 @ ign-cem 2’ 2 e-corn 2
030273 o402 b 03023 316 336
NO STUFF NO STUFF = M TUFF
PLACEMENT NOTE (C1068-C1076: CAPS for Acoustic Control (C102E to C103F)
ACADPS:A2 ACAPS:A2
Place near inductors on bottom side. NO STUFF NO STUFF NO STUFF NO STUFF
CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL | CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL CRITICAL | CRITICAL CRITICAL CRITICAL | CRITICAL AL CRITICAL | CRITICAL
,'C1068 . C1069 “C107O L['C1071 ‘C1072 | L i JiC1076 .|} *ClO2E C102F 3 1 3 *Cl03E |* C103F
UF 210UF 21 210UF 210UF 330 QUF 20UF 20UF
R P 2 2oty 2 PN 2 3 2 2 . &,
sl "“Lf i X & 5 ' T e fZ?z‘fz“"‘ 5 03022 030255

CPU VDDQ Decoupling

Intel recommendation:
Apple Implementation:

2x 330uF,
2x 330uF,

(C1080-C1089) :

8x 10uF 0603,
8x 10uF 0603,

10x 1uF
10x 1uF

Tom g
- T

0402
0402
PLACEMENT NOTE

PPI1V5SR1V35 S0_CPU

Place on bottom side of UDS00

lClOSO l 1081 iClOSZ L

2 X

c1083

PLACEMENT NOTE (C1090-C1097) :

Place near U0500 on bottom side
Cc1092
1QUF

L L
0
0%
2 Vo 2
X65-CERM
0603

(C1098-C1099) :

PLACEMENT NOTE

1T commo

1.5mm, place on tall side next to CPU & under heat pipe)

CPU VCCIO Decoupling

2x 0.01uF 0402
2x 0.01uF 0402

Intel recommendation:

(1 near CPU, 1 near SVID pull-ups)
Apple Implementation:

(second cap is on CPU VR page)

I LEAN _J15 SYNC DATE=05/02/2013]
& 65 PPVCCIO_SO_CPU CPU Decoupllng
T
(3 Apple Tnc. 051-0675 | D
11079 o T
G 010F 6.0.0
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SATA Port assignment

o 2 C—SYSCLK_CLK32K RTC - 22 rTOXD U1100 saTA_rxwo| BC® g, SATA A D2R N ag -
B4 | LYNXPOINT N BES SATA A D2R P
Now—B4 frrexz sata rxeo[ BES g, SATA A DR P emu
M?CEBIGkE cara_Txno| AW _SATA_A_R2D_C_N . Primary HDD/SSD (SATA only)
w01 PCH_SRTCRST L . 85 Jorrersre (1 oF 11) sata_Txeo| 2Y8 g, SATA A R2D C P mm .
PCH_INTRUDER L J i e —— saTA_Rxni| BC10 o SATA B D2R N o -
e EEE—— sata rxei[BE10 o SATA B DOR P Sm.
wu PCH INTVRMEN L g 630 lnvrues 4 sata_xvi[AVI0 o SATA B RD CN  om.. Secondary HDD/SSD (SATA only)
RTC_RESET_L R LN Mo sata_rxp1| A0 g SATA B R2D C P o -
- saTa_rxnz| 229 g, TP SATA ODD_D2RN .
1 2| BD9 TP_SATA_ODD_D2RP
. 33 4 PR 25 SATA_RXP: - .
«» qm-HDA_BIT cux R1110 g o T o h[ AT % Trsaraopnmonioy . reserved: oo
i - A
P HDA_SYNC R1111 33 1 2 u HDA SYNC R 222 s syne (1PD-boot) SATA_TXP2 - TPisATAioDD7R2D7CP e
A 00 222 sata_mavs| 512 o, TP SATA D D2RN
[SPKR (IPD-PLTRSTH) < saTA_Rxe3| BE12 o TP SATA D _D2RP o o
P sata_mova| BRIZ g TP SATA D _R2D CN nuse
- HDA_RST* g9 saTA_Txp3[ AT13 g TP SATA D R2D CP .
3 o BD13
122 N § | sara muva/emmwifBD12 o TP PCIE ENET D2RN PCIe:
e ?gAHIS)ZINgINl - HD‘,SjIO fI;DW % |  caTa_rxpa/pEre1| BB13 TP_PCIE_ENET D2RP Reserved: Ethernet
DA FEr e saTA_TiN4/PETNI| AVLS TP_PCIE_ENET R2D_CN (if not combo w/SD Card) PP1VS_SO_PCH_SATA ..
. _TP_HDA_SDIN2 - HpA_sp12  (1PD) [ais —® T bOIE BNET R2D O
TP_HDA_ SDIN3 F22 lupn sprs  (1eD) saTA_TxPa/pETPI AM1S g TP _PCIE ENET R2D CP
- N saTA_rxns/pumnz| BC14 o, TP _SATA_F_D2RN "
o HDA_SDOUT R1113 33 2 e a’i‘i{?—EEOUT R 224 lypa D0 (1PD-boot) SATA_rxps/puRp2| PE14 o TP _SATA F D2RP .. nused R1130
PLACE_] =U1100.A24:1.27mm eb-pOcKENH?) saTaA_txns/pETN2| AP15 o TP SATA F_R2D CN L)
PVRTC_G3_PCH - T DP TBT SEL 27 IoSERBRIEETS SaTA_Txps/pETe2| BR1S g TP SATA F_R2D CP o
. ENET_MEDIA_SENSE RDIV €22 lups_pock_RST*/GPIOL3 s o
L e —— sara_rcows| A5 . PCH_SATA_RCOMP PLACE_NEAR-U1100.AY5:2.54mm
R1102] 'R1103 283 s o o
AL 0% SoK o 10 (E—XDB_PCH_TCK - lorac_Tck  (rep) aazazeoe| S g PCH_SATALED L .
R13130Dg RllOl 1,20" 3220»; o 1 EE—XDE_PCH_TMS > 22L LgTAG THS  (1PU)
022| ATL
17208 3520w 2013 2201 o XDP_PCH_TDI RE2 |spac 101 (12U) SATA0GP/GPI021| - XDP_DCO_DP_AUXCH_ISOL_L pmm s
E E = 9 satalcp/cprois| AU2 g,  XDP_DC1_SATARDRVR_EN .
201, .56 PCH SRTCRST L .. . XDP PCH TDO 203 |smns 1o £ | (EETRBERASHES -
PCH_INTRUDER_L ., @ TTRGTO 5 | ea
PCH_INTVRMEN L .. e SATR_TRER
RTC_RESET NCXe e TP25 -
= NCXS26 fre22 ool P22 e
ABG
€11021 1C1103 NOX——|T*20 TPS——xne
1UF —— —— 1UF
o g%
x¥ 2 2 %2 OMIT_TABLE
ic5 5 = R
< 5« @U—BCIE _CLK100M_SSD N ¥43 [crxour peE wo U1100 cLxour pEc A N|2B35 g TP PCIE CLK100M ENETN .
. @—BCIE CLK10OM SSD P g Y45 lorxour_ec1e_eo LYNXEOTNT cLKoUT PEG A | AP36 g TP _PCIE_CLKIQOM_ENETP .. NOTE: ENET pair only used if SD Card Reader is USB3.
= « 1 (>—SSD_CLKREQ L 2L [peTECLKRQO* /GPIO73 FCBGA  prG A_CLKRQ*/GPIO47| 2E6 o ENET_CLKREQ_L amy e
gl (2 OF 11)
. @m—BCIE_CLK100M_ENETSD N 2244 lenkour_pe1e_n1 cLKkour_peG_B_N| Y29 g TP _PCIE_CLK100M_PEGBN o
« @m—BCIE_CLK100M_ENETSD_P 2242 lerkouT_pCIE_P1 cLkouT_pEG_B_p| Y38 e TP _PCIE CLKI100M PEGBP M
e XDP_DD2_ENETSD_CLKREQ L AF1 |pCIECLKRQL*/GPIO1E PEG_B_CLKRQ* /GPIOSS| U4 @ PCH_PEGCLKROB L GPIOS56 .
w2 PCIE_CLK100M AP N AB43 |CLKOUT_PCIE_N2 CLKOUT_pMI_N| AF39 DMI_CLK100M_CPU N e
w @m-BCIE_CLK100M AP_P 25 |cukour_pere_p2 crxour_pur_p| 40 g  DMI_CLK100M_CPU_P o
AF3 L . SMI*
. D—XDP_DD3_AP_CLKREO L - PCTECLKRQ2*/GPT020/SMT cLkour e x| AT40 CPU_CLK135M_DPLLSS_N .
¥ Sl T CIK1aeM DbiLss p =2
e PCIE CLK100M CAMERA N AD43 |opyour_perE_N3 CLKOUT D P22 gy CPU_CLKI3SM DPLLSS B gy«
o s
« . @@-PCIE_CLK100M CAMERA P - lcLxour_pere_p3 cLour pens_ | AF3S CPU_CLK135M DPLLREF N o
NOTE: SSC control is ganged on PCIe 0-3 and 4-7 clocks. CAMERA_CLKREQ L T3 |perEcLrRa3* /GPTOZS CLKOUT_DENS_p| AF36 CPU_CLK135M DPLLREF P & ¢ o
PEG-attached (CPU) PCIe devices must use one set, Unused clock terminations for FCIM Mode
while PCH-attached PCIe devices use the other set. .. _TP_PCIE_CLK10OM_GPUN g AP43 lopxour pcis na crxrn_pmr_n| A¥24 - PCIE_CLK100M_PCH_N R1196 10K 1 EE N ————
If 2 or less devices are attached to PEG the ©: -TP_PCIE CLK100M GPUP o AF45 lcrxour_pcIE_P4 CLKIN_DMI_p| AW24 L L [ 10K 1 2 :R —
CLKOUT PEG outputs can be used for those devices. o — +apros g g
2 D—IBL_CLKREO L . U2 [PCIECLKRQ4*/GPIO26 ] cLxrn owp n| AR24 PCH_CLKIN_GNDN R1171 10K 1 : . .
5} ¢ G AT24 10K 2 OF T720W MR T
.. _TP_PCIE_CLK100M_PESN 2544 lorkour_pets ns CLIIN_GND_F) BCH_CLKIN_GNDP RI1Z0 - S5 I/7oW WF 30T
AEaz o pe
« _TP_PCIE CLK100M_ PESP - lcLxour_pc1E_PS cLrin_porss_| 533 . PCH_CLK96M_DOT_N R1192 10K 2
+ BPCH_CLKRQ5_L_GPIO44 222 |PCIECLKROS* /GPTO44 cLKIN poTS6_p| G33 g e PCH CLK96M_DOT_ P R1191 10K 3 2 oY 1720W WP 201
gl (IPU-RSMRST#) - - - 5% 1/20W MNF 201
» TP_PCIE CLK100M SWN = 2B20 JokouT_pc1E_Ne cLrIN_saTa N| BES g, . PCH_CTLK100M_SATA_N R1194 10K 1 2
e .IP_PCIE CLK100M SWP 2227 JoLkour_pcIE_pe CLKIN_SATA P| BC6 g s PCH CLK100M_SATA_P R1193 10K 1 p oY I720W ME 20T
= = = - = S ha = = = ST 1/20W WF 201
. PEG_CLKREO L AB4 * /G
CDBEG-CLKREO L . "% jrerscucros+/Ge104s REFCLKLaTN| F45 _ 8 10K 3 s
7
w s @m—BCLE_CLK100M TBT N 2744 leLkour_pc1e_n7 CLKIN_33MEzLooPBACK| P17 g PCH CLK33M PCIIN am e
o0 20 @—BCIE_CLK100M TBT P 2222 |cLkouT_pCIE_P7
AMa3 - .
. _PCH_CLKRQ7 I, GPIO46 o2 lecipcigrors /ceross xTaL2s NI e w SYSCLK CLK25M SB R A SYSCLK_CLK25M _SB .. «
(IBU-REMRSTH) xraLzs_out| BLA4, o 1.5V - 1.1V ]é]%aw
—PP3V3_SUS_PCH GPIO ... .. R1173 Mios"
PP3V3_S0_BCH GPIO .. (IPD-PWROK) CLKOUTFLEX0/GPIOs4| C20 g TP PCH_GPI064 CLKOUTFLEXO ,, 1K
_S0_PCH_( @m—LIBXDP_CLK100M N 21142 Jenkour_rrexpe_N (IPD-PWROK) CLKOUTFLEX1/GPI065| E38 g TP PCH GPIO65 CLKOUTFLEX1 ., /200
R1177 4.7 1 N PCH SPKR ITPXDP_CLK100M_P AHAS |oLkoUT_ITPXDE P (IPD-PWROK) CLKOUTFLEX2/GPIOS6| P2 g TP _PCH_GPI066_CLKOUTFLEX2 .. 285,
R1176 10K . 5 5% 1/20W WF_ 201 Do TRT SEL ) (IPD-PWROK) CLKOUTFLEX3/GPIO67| 2% g TP _PCH GPI067_ CLKOUTFLEX3 .,
R1178 4.7K 1 , 5% 1720 WF 20T pom gamarmp 1 —PP1V5_S0_PCH_CLK , 1
ELRv eI = — : Torx_trer| A5 o | =
o R1134 10K 1 2 . DP_AUXCH ISOL L s 1o omp—LRC_CLK33M SMC R - D44 |orxouT_33MHZO  (IPD-PWROK)
R1133 10K 1 o °% 17208 W 201 gaTARDRVR_EN . v @m-LEC_CLK33M LPCPLUS R g E4% lonxour sammz1  (18D-PROK) ool AD3S
oF /oW mE a0 TP_PCI_CLK33M OUT2 842 15| AD3E,
R114 10K 1 N SSD_CLKREQ L s- LP_PCI CLK33M OUT2 g, P92 lorkouT_33MHZ2  (IPD-PWROK) o1l D38 e R1190
R 42 10K 1 S 5% 1/20W WF 201 pupmon _CLKREQ L. o _TP_PCI_CLK33M_OUT3 - F41 lcLKOUT_33MHZ3  (IPD-PWROK) DTSk =PP1V5_S0_PCH VCCVRM BIAS
R 10K 1 5 5% 17200 WF 20T a5 CIRREQ L : PCH_CLK33M PCIOUT 240 Jc1KOUT_33MHZ4  (IPD-PWROK) DIFFCLK_BIASREF| AN44 PCH_DIFFCLK_BTASREF
R1144 10K p 5% 1/20W WF 201 caMERA CLKREO L - PLACE_NEARSUIL00-ANA4:2.54mm 3 Kow SYNC MASTER-CLEAN J45 SYNC_DATE=04/26/201]
R1145 10K 1 o °F T720W WP 20T 7pT CLKREQ_L o
R1147 10K 1 2 oF T720W WMF 20T peH_ CLKRQS_L_GPIO44 . PCH RTC/HDA/JTAG/SATA/CLK
R 4 10K 1 5% :jg';’ Zi 22" PEG_CLKREQ L . BT
R S 10K 1 2 % i °9! PCH CLKRQ7 I GPIQ46 N
5% 1720w WF 201 = : Apple Inc. 051-0675 | D
R1146 10K 1 2 ENET_CLKREQ L e © 6 .0.0
R1148 10K 1 » 5Y 1/20@ WP 201 pcy PEGCLKROB_L_GPIOS6 - —
5 T/20W WF 20T NOTICE OF PROPRIETARY PROPERTY: L2z
R1179 10K 2 - or—ENET_MEDIA_SENSE_RDIV .. IHE INFORMATION CONTATNED HEREIN TS THE dvt
Connect to E}NE’I‘ ' MEDIA SENSE via alias if HDA = 3.3V. R o o .'lN"'wfw,“N\b "1 oF 119
Connect to ENET_MEDIA SENSE via 12K R if HDA = 1.5V. II NOT TO REPRODUCE OR COPY IT -
If HDA = SO, must also ensure that signal cannot be high in S3. TII NOT TO REVEAL OR PUBLISH IT IN WHOLE OR BART [
IV ALL RIGHTS RESERVED 11 OF 94
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OMIT_ TABLE

. DMI_N2S_N<0> TI1100 ag3s,
w DMI_N28_N<O pur o A3 00y rormonof A% ge
s n _N2S_N<l> IpmI_Rxn MOBILE Fo1_rxna| B35 0
DMI_N2S N<2> APL7 Ipyy Rxmz FeBGA Agas,
DMI_N2S Ne<3> AV20 Jour rna ¢ e Ne
O e (4 oF 11) FDI_rxp1| ARG 0o
s s —DMI_N2S_P<0> o222 Iou1_rxeo
e o s —DMI_N2S P<l> g AP20 lnur mye1
wenes DMI_N2S_P<2> EEE S—
was DMI_N2S_P<3> AW20 |our Rxes Tene AVAZ L
o - e el
DML _S2N N<O> g B021lour mapo o1 AVAS
. DMI_S2N_N<l> BE20 |ouer man Tero] A 1o
oo aa s DMI_S2N N2> DM1_Tiv2
e s DMI_S2N _N<3> [DMI_TXN3
o DMI_S2N_P<0> BB21 IpMr_txeo =3 FDI_csync) AL3S FDI_CSYNC
e er s @Uy—DMI_S2N_P<l> —2520 [pur_Txp1 Al FpI_InT| L0 g FDI INT ey
«ws - o DMI_S2N_P<2> BB17
) . _S2N_ 217 lowr_txez =
y b “>®—‘7DM1732N7P<3> BCTE |our 1o PP1VS_SO_PCH_RCOMP
E16 lpmr_TREF FpI_IREF| ATLS
w17 Auaz E
e freiz P17 s N
N Lrey o13[ 20AE o
. N 2 PLACE_NEAR=UL100.AR44:12.7mm
PLACE_NEAR=U1100.AY17:12.7mm PCH_DMI_RCOMP AY17 Jour reowp FDI_RcOMP| ARAL PCH_FDI_RCOMP
R6 Jsusacks
ECH_SUSACK L - SUSACK® (1P DSWVRMEN| €8 e o PCH_DSWVRMEN
amL .
o 05 20 10 [Ty PM_SYSRST_ L - svs_RESET . [T PM_DSW_PWRGD .
s 83 40 19 18 AD7 lsvs 38
. s D BM_BCH_SYS_PWROK . ¥S_PWROK ] op-p B PCTE_WAKE_L am e
F10 |pyre & -DeepSx)
0 w05 10 (—EM_PCH_PWROK g F10 fpyrok 52 CLERUN* N7 ® PM_CLKRUN_L aD s
200 - PM_PCH_APWROK 287 | pw &
o o R s (L 8% sussmar/orion| Vg LPC PHRDEN L gmiiwws
201, s H
.« o—EM_MEM_PWRGD - RaypuROK s S PM_CLK32K_SUSCLK_R .
72 . {T20-K6 e it
w0 o (D—BM_RSMRST L - RSMRST ste sev/crross| Y7 PM_SLP S5 L — =
J4 S * 3
PCH_SUSWARN_L - USWARN riAck/GeT030 1ol ce PM_SLP_S4_L

- D 12 21 22 27 40 6570 0

K1 fpmmme
v —BM PWRBTN L .y Kldeursmie (160) P PM_SLP 83 L .

&6 SENT/GPIO3
«© @D—SMC_ADAPTER_EN - AePRESENT/gPT031 ste ark? TP_PM_SLP A L
PM_BA n K7 e -
@01 M_BATLOW_ [BATLOW* /GPIO72 e F1 _ PM_SLP SUS L .
PCH_RI_L S 7 oD
o - " pusyncH AY3 PM_SYNC L
AB10 g b
TP_PCH SLP SO L g re21 s1p 1aN+pGS g TP PCH _SLP_LAN L
TP_PCH SLP WLAN L D2 lSLp_WLAN*/GPIO29
OMIT_TABLE
Nox—T45 [vea_srus U1100
(S M— LYNXPOINT
N Va5 MOBILE
C %———VGA_RED FCBGA
(s oF 11) DDPE_CTRLCLi| R0 g TP DP_IG B_DDC_CLK
a3 |, R3S
VGA DAC Disabled per SB e (BREE CIRLDATA = TP _DP_IG B DDC_DATA .
DG v1.0 (Table 12-18) nex V/67_PPC_DRTA bpec_cTRicLK| B35 g TP DP_IG_C_DDC_CLK ;
v abte . waz & DDPC_CTRLDATA| R36 TP_DP_IG_C_DDC_DATA .
vaa_nsyne § (IREC TR AR —
ox—2% lvea_vsyne poeo_ctricri] M40 g, TP DP_IG_D_DDC_CLK
(DDER CTRLDAT N38 e TP _DP_IG D DDC_DATA
U40 Ipac IREF o TP .
IEVGUW 3 ooes_AuKN| 115 qug TP DP TG B_AUXCHN
= a ppec_avxn| K43 TP_DP_IG C_AUXCHN -
a 8 Ja2
. EDP_IG_BKL_PWM 936 |eoe srarer, DDPD_AUXN| = TP_DP_IG D _AUXCHN o
o Ha3 TP_DP_IG_B_AUXCHP
w36 & DDPE_AUXE| -~ o
o EDP_IG_BKL_ON EDP_BKLTEN & ooec_avxe] K45 TP_DP_IG_C_AUXCHP .
. EDP_IG_PANEL_PWR 536 |mpe_vopen DPD_AUXE| 741 g, TP DP_IG D AUXCHP .
s 2020 102 =PP3V3 SO _PCH GPIO ] oope uppl ¥40 o TP DP_IG_B_HPD .
260 10K 1 2 PCI_INTA_L H20gprRoRx T hpp| K36
261 10K . S 5% 17200 MF__ 201 Lo INTB L 200 1n0m DpDBC_HPD| @ TP DP_IG C_HPD .
- - - — - * HIs o
262 10K 2 ;% ;?z; :; ,ol POT INTC L K17 o1rocs DDPD_HPD| @ TP DP_IG D HPD
263 10K 2 °F - PCI_INTD L M20dprroD*
PP3V3_S5_PCH_GPIO . . S I/Z0W WE 20T - - pIRQE+/GpTo2l 17 g, SDCONN_OC_L am e
PP3V3_SO_PCH_GPIO .. 1o e [ ENET_LOW_PWR_PCH 212 lap1oso pIror+/Gp1o3| F17 g, AUD IP_PERIPHERAL DET emm.: s
v g AUD_TIPHS SWITCH EN_PCH _o B3 |gnross - PIRQG*/GPIOa| 115 g TBT PWR_REQ L &ome e
R1239 3.0K 1 CEN— - PM_PWRBTN_L 16 40 08 o 12 BT _PWRRST L - GPTOS4 4 pIRQu+/GPTOS| M15 o AUD_TI2C_INT_L ame
10K ) .
k1240 5% i/zom w T EM_BATLOW_L e TP_PCH_STRP_BBS1 -~ lapTOS1 (1pU) PME#|ADL0 @, TP PCI _PME L
R1291 10K PM_CLKRUN_L o w e TP_PCH_STRP_ESI L 210 |gpross3
Ve 701 ST P rrerel 1l
R1216 10K 1 2 ENET LOW PWR PCH - a2 PCH_STRP_TOPBLK _SWP_ L lGPTOSS (IPU-PWROKSPCIRSTH) PLTRST PLT _RESET L 10 20 21 9
R1217 100K 1 o °F T/20W WP 20T Ayp IPHS_SWITCH_EN_PCH .. ..
R1218 10K 3 2 °F I7Z0W TP 20T By BPWRRST L .
¥ I/Z0W WF 20T = =
R1230 10K 1 2 DCONN_OC_ L
% 1/20W MF 201 =
NO STUFF Redundant to pull-up on audio page
R1214 100K 3 2 AUD_IP_ PERIPHERAL DET .
R1231 10K 1 o oF T7Z0W WMF 20T 7T pWR_REQ L

Y I/70W WMF 20T
NO STUFF Redundant to pull-up on audio page
1 2 AUD_TI2C_INT_L

R1233 10K

ISYNC MASTER=CLEAN J45 SYNC_DATE=04/26/2013}

5% 17206 WF 201

R1225 1K s __BCIE WAKE L R PCH DMI/FDI/PM/GFX/PCI
R1224 100K PM_SLP_S3_L . v i
RT55T Toox — T e 1 051-0675 | D
R 422 2 2 . PM_SLP S4 L 213 37 40 65 7 92 Apple Inc. —
R12 100K 2 1 PM_SLP S5 L 12 40 6s S B
R1223 100K » 1 ** 2! PM_SLP SUS L §.0.0
5% 201 = = = NOTICE OF PROPRIETARY PROPERTY: L2z
R1281 100K - L EDP_IG_BKL_ON THE INFORMATION CONTAINED HERETN = dvt
R1284 100K » 2 oY “7 EDP_IG_PANEL_PWR s THE PoSESSOR AGRERS T THE FOLLOWING ey
5% 207 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 12 OF 119
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART [[SHeeT
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OMIT_TABLE USB Port Assignments:
U1l100 [ vsszno| B37 qug USB EXTA N Ya:ind (LS/FS/
LYNXPOINT - D37 = = Ext A (LS/FS/HS)
(NXPOIL sa2p0 227 queg USB EXTA P o,
FCBGA vsean| 238 o g USB EXTC N aD -
USB3 Port Assignments (s oF 12) usszp1| C38 USB_EXTC_P — Ext C (LS/FS/HS)
- . .TP_USB3 SPARE D2RN AW31 |pppy: Usnana| A36 TP_USB_SDN .
. . . .TP_USB3 SPARE D2RP AY31 lopre1_useare3 uss2p2| C36 TP_USB_SDP . Reserved: SD (HS)
nuse . |2 @ueTE_USB_SDP
« [TP_USB3 SPARE R2D CN g BF32 lopmy yssatns vssans| 231 o g TP USB_WLANN e
. -IP_USB3 SPARE R2D CP g, BC32 loprer ussares usezpal €34 Reserved: WiFi (HS)
PCIe/USB3 Port Assignments: vsBanal B33 TP USB 4N
o TL US2 AN
. USB3RPCIE_SD_D2R N AT31 |oprnz UsB3RN4 uspzpal D32 TP USB_4P Unused
._SD_D2R I 583 s -— _USB_.
USB3RPCIE_SD _D2R_P AR31 p2_USB3
SD Card Reader [mane =Sl - PERP2_USBIRP4 S| F31
5 usB2ns, TP_USB_PSOCN
(& Ethernet if combo) USB3RPCIE SD_R2D C_N 5033 |opriz ussaTia UsB2ps| 31 g TP _USB_PSOCP Reserved: PSOC (Legacy Trackpad)
. USB3RPCIE_SD_R2D_C_P BB33 lpprp2_usBaTR4 K31
< - - UsaoNe| K21 g TP USB 6N .,
PCIe Port Assignments: usszpe| L2L TP _USB 6P Unused
- v D-BCIE AP D2R N g BW33 |y - —
oo DBCIE AP D2R P g Y33 loppes UsB2N7| O29 g TP USB TN w
AirPort = - = . use2p7| H22 TP_USB_7P Unused
o 3 PCIE_AP R2D BE34 |opmys - —
_AP_R2D_C_I N a32
e 2 PCIE AP _R2D C P BC34 rP: USE2NE[ 232 gy USB EXTB N ey or
A Re e e PETE3 usm2ps| C32 USB EXTB P Lo Ext B (LS/FS/HS)
s A30 USB_EXTD_N
PCIE_CAMERA D2R N AT33 |oprwa USB2N9 _ ] .
o 3 PCIE_CAMERA D2R_P AR33 |pprpa UsB2ps| 30 guegy USB EXTD P aD - Ext D (LS/FS/HS)
Camera . Q@ PCIE_CAMERA R2D C N qu BE3S lormy uss2n10| B22 TP_USB_CAMERAN = 4. o
w - myECIE_CAMERA R2D _C_P o 5036 Jopres UsB2P10| P2 gy TP USB MERAP eserved: Camera
vsBoN11l P28 gy, USH BT N oD
v PCIE_SSD_D2R_N<0> 2036 |ogns uss2p11| €28 USB BT P e BT
iSD (Gumstick) PCIE SSD D2R_P<0> AV36 loprps ussani2| O26 g USB IR N o -
- TR | IR
(Egie?only) w + —BCIE_SSD_R2D _C_N<0> 2227 lonmus B usB2p12f F26 USB_IR_P
Or PCIe switch if TBT/SSD o gEy—ECLE_SSD _R2D C P<0> o227 lemTes A8 uspzw13| F24 USB_TPAD_N .
8" popgp1al O USB_TPAD_P oD Trackpad
LU D
PCIE_SSD D2R N<l> AY38 loprys anae USB3 Port Assignments:
SSD (Gumstick) PCIE_SSD D2R P<l> AW38 |opge USB3RN| @ USB3_EXTA D2R N am»« -
Lane 1 L o UsB3RPL| 2E26 USB3_EXTA D2R_ P o
(PCIe-only) o 5 PCIE_SSD_R2D_C_N<l> BC38 |opre uspaa| PE24 USB3_EXTA_R2D_C_N o Ext A (SS)
or PCle switch if TBT/SSD o @m—BCIE_SSD R2D C P<l> g 5738 lonreg usssre1[ BD22 g USB3 EXTA R2D C P oom v &
UsBIRNZ| AW26 o USB3_EXTB _D2R_N ame e v
) o 34 PCIE_SSD D2R N<2> AT40 |opryg Usmarpa| 226 o USB3_EXTB D2R P o e w
$SD_(Gumstick) «  (>—BCIE_SSD D2R P<2> IDEESELE ) uspamwz| BD25_ 0 USB3_EXTB_R2D_C_N o o Ext B (SS)
ane SB3TI 4 —
(PCIe-only) o @m-BCLE SSD R2D C N<2> g 5%10 lopmyy vuseaTp2 BC2% g USB3 EXTB _R2D _C P o » v
Oor PCIe switch if TBT/SSD e PCIE SSD R2D C P<2> BC40 lpmrey UsB3RNs| 2929 o USB3 EXTC D2R N ..
usB3RPS| AV29 USB3_EXTC D2R P e
. PCIE_SSD_D2R_N<3> JRELY] fe—, ss3Tws| BEZ6 USB3_EXTC_R2D C_N . Ext C (SS)
ssD (Gumstick) . C>_BCIE_SSD D2R_P<3> IDJENEE] . usBaTPs BC2S USB3_EXTC R2D C P o
Lane 3
(et 19 v gg—BCIE_SSD R2D C_N<3> D42 |opmyg uss3rNG| 2R29 o, OSB3 EXTD D2R N cm..
e-only) ) n BCIE 85D RaD C pons ey . usmaRpe| 2229 g, USB3_EXTD D2R P ..
Or PCle switch if TBT/SSD U R RAl L ESS2 —ge———(PETRE [E——— USB3 EXTD R2D C N ) Ext D (SS)
ussaTps| BE28 USB3_EXTD_R2D_C_P. .
USBRBIAS*|oK24 s PCH_USB_RBIAS
useRBIAS| K26 PLACE_NEAR=U1100.K24:11.4mm
b
R137
Te2a| M33 3 v 22.35 °
Tp23 133 1%
f——xnc 1f2ow
261
oco*/GpIoss| B3 @ XDP_DAO_USB_EXTA OC_ L ams e 2
@ XDP_DAl_USB_EXTC_OC_L ane e
'R1300 BE30 locTE_IREF XDP_DA2 SSD PWR_EN ,“ =
785K oc3/aproaz| PL XDP_DA3 CAMERA PWR_EN
Jaow ne P11 ocax/Gproa3| M2 g,  XDP_DBO_USB_EXTB_OC_L
e Ncﬁm ocsv/Geros| T g  XDP DBL USB EXTD OC L &m
© PLACE_NEAR=U1100.BD29:12.7mm oces/Gpronol N2 g, XDP DB2 SD PWR EN _  mrmyee
PCH_PCIE_RCOMP BD29 |ocrr_pcome oc7s/cpiora| M1 . XDP_DB3_SDCONN_STATE_CHANGE_L rm. i
OMIT_TABLE
R134
o 5375 15 10qgry—LEC_AD<0> 340 33 1 2 o LEC_BD R<0> =20 ltano (rpy) _ U1100 sMBALERT*/GPTO11| N7 PCH_SMBALERT L .
o a2 95 00 aoggry—LPC AD<l> R134 1 33 1 2 . LPC_AD R<l> €20 |papy (rpu) LYNXPOINT - - =
. LPC_AD<2> R1342 33 , 5% 1720w wE 201 podT) OBILE suecri K10 g, SMBUS_PCH_CLK —
=GR - ) 343 33 1 ST T/Z0W WF 30T LPC_AD_R<2> O =T FCBG sMEDATA| UL SMBUS_PCH_DATA PR
w5 75 05 10QED> <3> 7 z . sueDATAl ULl g g, SMBUS PCH DATA  cryaiww
- 5% 1/20W MF 201 SRCLD Rzt < LAD3  (IPU) (3 OF 11)
o5 53 79 45 40 qEE—LEC_FRAME T R1344 33 1 2 oo LEC-FRAME R L & 2 qurRAMES N MLOALERT*/GPTOs0| M8 g ~ PCH SMLOALERT L
« “TP_LPC_DREQQ_L D2lyrorgos (rew) & | B swmoctx| U8 g SMI_PCH_0_CLK o - -
P3v3 SUS PCH GPIO = TBT_PWR_EN_PCH G20 LongLe/cpiozs @ SMLODATA| R7__ gy SMIL_PCH_0_DATA =
—PP3V3_SUS_PCH VCC_SPI ..., .. 5 49 0 13 LPC_SERIR AL11 |sprIRQ e
DaV3 S3R54 POH GDIO SML1ALERT*/PCHHOT* /GPIO74] PCH_SMLIALERT L ..
=PP3V3_S3RS0_CAMPWREN ., SML1CLK/GPIOS8| K& @ SML_PCH 1 CLK ame e
P3V3_S0_PCH o SMLIDATA/GPIO7S| V21 qugy SML_PCH_1_DATA o
58 a9 SPI_CLK R AJ11
R1350 10K 1 2 LPC SERTRQ A==t SP1CIK
S . ) SPT CS0 B L a7 I, % (1pu/1eD) L LK ATl g g TP CLINK CLK
R1351 10K TBT_PWR_EN_PCH v —S e csor (F) g
R1360 ST T730W WF 201 —— = TP_SPT_CS1 L 27 loor csre (xew) 3 (1pU/1PD) CL_DATA| AF10 @ g TP CLINK DATA ..
R 10K 1 2 XDP_DAO_USB_EXTA OC_L . o e - - ©
R1361 10K . 2 5% 17200 WF 20T ypo pal USBE EXTC OC L o TP_SPI CS2 L e 2710gseT cs2x (1RT) o wp— TP_CLINK _RESET_L ..
R1362 10K . g 5F I/20W WF 20 gop PWR_EN - - . “
S = _EWR_] s 0 SPI_MOSI R AHL g ST (IPD)
68 10K . S : jznw M 70T CAMERA_DWR_EN @DSEL_MOSI R =~ g * Isp1 MOSI (1PD) Tpa| BAAS ISYNC MASTER=CLEAN J45 SYNC DATE=04/26/2013
20 10K 1 2 2w M 20T Xpp_DBO_USBE_EXTB_OC_L v oQDSPLMISO gy M2 isp1miso (1r0) 2l 285 N PCH PCI E/
21 10K 2 Y I720W WP 201 y¥pp pR1_USB EXTD OC L . SPI_I0<2> A4 |opr 1oz (1p0) TRal BEN e - USB
67 10K | S¥ I7P0W W 20T op mup Ty aD—SEL10=2> g —— 5T rpa[ BEAL 0 —— =
69 10K LMW /AW W I ypp pay shooNN_STATE_CHANGEL .. SPI_10<3> 292 |oor 105 (100) Pz o ECH_ID_IREF (3 Apple Tnc. 051-0675 | D
g
R1392 1K 1 : o SPI I0<2> e 3 ) NS 0.0
R1393 1K 1 PR SPI_IO<3> e 1;{.3'231(80 NOTICE OF PROPRIETARY PROPERTY: [ewmem
R1353 10K 1 2 PCH_SMBALERT L . Paon THE_INFORMATION cowT E dvt
R1354 10K 1 p oY 1720W WF T PCH_SMLOALERT L , e THE POSESSOR A 2
R1355 10K 2 5% 1/20W WF 201 poy SMLIALERT L , ‘ 13 OF 119
B T720W  WF 20T III NOT TO REVEAL OR PUB! IN WHOLE OR PART [[PHEET
= IV ALL RIGHTS RESERVED 13 OF 94
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Pull-up/down on chipset support page (depends on TBT controller)

Redwood Ridg BT_CIO_PLUG_EVENT L, requires pull-up (S0), no isolation necessary. OMIT_TABLE

Cactus Ridge: TBT CIO_PLUG_EVENT, requires pull-down & isolation. - —=IBT_CIO PLUG EVENT ISOL .y A% lsupusys/cr1oo m}zj&%g?m
F13 |iacin sepro MOBILE
o210 E—EW_PME L [TACH1/GPTOL et P1VO5_S0_PCH_V_PROC_IO .. .
B DPMUX_UC_IR( Al Irachz/GPIOS (6 OF 11) NO STUFF
615 |incns /op1o R1457
« 1 D—SMC_RUNTIME_SCI L - TACH3 /GP1O7 )
¢ g—XDE_FCO_HDD PWR EN @71 [GPTOB  (IPU-RSMRSTH) X;;;
. -WOL_EN K13 LN pHY PWR_CTRL/GPIO12 o
AN10
. s @y MEM_VDD_SEL_1V5_L 2811 |ooions P14 @ PCH A20GATE .
Qs o= erToL NO STUFF
XDP_DDO_SSD_PCIE SEL L AN2 lsaTA4GR/GPTO16 (1pD) PECI|AY]l g PCH _PECI R1470 43 . 2 __CPU_PECI D
> T — e I 62 1 A PP hand = e
c14
+ 12— LPCPLUS_GPIO - ITacH0/GPTO17 N RoIn AT g PCH RCIN L
. @m—JTAG_TBT_TMS_PCH - EE% Iscrock/cprozz @2
z AV3 PCH_PROCPWRGD R1440 0 . 2 __CPU_PWRGD - " o
@D TIBT_GO2SX_BIDIR -0 lop1o2a 5 PROCPWRGD) - == 77O D
= = B wFd7o1
e SMC_WAKE_SCI L R11 l5p1027 (IPU-DeepSx) © THRMTRIP*|AVL g o PM_THRMTRIP_L_R R1456 390 1 2 2}'—nvx THRMTRIP L epmy «: o
= == ° - = == =5 T700w =<
: AD11 mE 201
- U}—LSOLATE_CPU_MEM_L - PIO28 Avs . CPU_RESET L .
- @@—IBI_POC_RESET L - 22E jep1034 2
= = & ves N10
N XDP_FC1_GPU_GOOD =221 jGPTO35/NMI* @
" XDP_DC2_ODD_PWR_EN_L 2T3 IspTA2GE/GPI036
A e = SRR IR
. XDP_DC3_JTAG_ISP_TCK AK1 lsamascp/GPIo37 22
@ —— SRR EvE)
11w _=PP3V3_SO_PCH_GPIO op—JTAG ISP TDO g AT7 lsroap/cprods s
o JTAG_ISP_TDI a3 i
RAMCFGO : H RAMCFG1:H  RAMCFG2:H RAMCFG3 :H RS - - PATAOUTO/GP1039 BL
R1475" '‘R1474 R1473* 'R1472 B EFW_PWR_EN_PCH AN? |SDATAOUT1/GPIO4E .
10K 10K 10K 10K .
) 5 XDP_DD1_MLB_RAMCFG1 - s 5p/GPI04S (RS
/280 20w 17200 1720w — == - TB8CELSE I 4Rnscr) e
201, .56 281, .56 4 45 1.Qry—SPIROM USE_MLB 022 fep10s7 e
2 MLB_RAMCFG3 oG8 fracua/cpross B
BD1
. MLB_RAMCFG2 223 lracHs/GP1069 vss| [ B0z
- o SD_SEL_PCIE I, _USB_H G13 ED44
- : op—=b-SEL Bl L US A TAGUR/GEICTP [epas
MLB_RAMCFGO H1S lrach7/GPI07T, TE2
- TEd/Ee5e7 [BE2 ]
BE3
‘ BOM GROUP ‘ BOM OPTIONS ‘ EEAL RN
BES E1
‘ RAMCFG_SLOT ‘ RAMCFG3 : H, RAMCFG2 : H, RAMCFGL : H, RAMCFGO : H ‘ i | ves 1
1 (R
Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high. A5 A4
Systems with chip-down memory should add pull-downs on another page and set straps per software.

=PP3V3 SUS_PCH GPIOQ .. w1 o
PP3V3 SO_PCH GPIO . urisow o
NOTE: GPIOO pull-up/down on project-specific page
485 10K 1 2 _ FW_PME_L -
411 20K , 5% T720W WF 20T ppMux_UC_IRQ -
496 10K 2 7% I720W WF 201 gMc RUNTIME_SCI_L w0
494 10K 1 o o I7Z0W WE PO yopEN
489 10K 2 5% I/20W WF 201 wpm_vDD_SEL_1V5_L
R1495 100K . °F T720W M 20T y¥pp pDO_SSD_PCIE_SEL_L .4 a0
R1490 100K 1 2 oF I7Z0W MF 201 1 pcprys GRIO 148
R1412 10K , % I/Z0W WE 201 gTaG_TBT_TMS_PCH 20 20
492 10K 1 o 5% T7Z0W WF 20T 7T GO2SX_BIDIR "
91 10K 1 o oF T7E0W ME 20T gMC WAKE_SCI_L e
498 10K - 3 °F 17200 WF 201 opp PWR_EN L " SYNC _MASTER=CLEAN J45 SYNC _DATE-04/26/2013]
4 10K 2 L oF TPPOWWE20T JTaAG _ISP_TCK 10 20
4 10K 3 2 oT TPOM PP 0 JTAG ISP _TDO PCH GPIO/MISC/NCTF
4 10K 1 2 5% j ~ZZ ‘:i 22" JTAG_ISP_TDI B T
RI484 1ok T WANG 7 T2 W 0T oy g by oo 051-0675 |D
R14 100K 1 o S¥ 1720 WF 201 gpTRoM_USE MLB R Apple Inc. FEvTEToY
5% 1/20W WF 201 = = (2 6.0.0
NOTE: GPIO70 pull-up/down on project-specific page NOTICE OF DROPRIETARY DRODERTY: [T
R1450 10K 1 B - - BCH_A20GATE . THE INFORMATION CONTAINED HERETN E dvt
R1455 10K 1 5 5¥ _1/200 WF T bCH RCIN L . THE POSESSOR AGRESS To THE FOLLOWING T
TT—T/Z0W oT I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 14 OF 119
£ II NOT TO REPRODUCE OR COPY IT
= III NOT TO REVEAL IN WHOLE OR PART [[SHeeT
IV ALL RIGHTS RESERV 14 OF 94
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Current data from

=PP1V05_S0_PCH_VCC

OMIT_ TABLE

VCC: 1.312 A Max, 130mA Idle

PLACE NEAR-R1550.1:2.54mm

U4

IpcpsuseYR

vecasw

10
LYNXPOINT
BI
FeBeA
(7 oF 11)
veeapacy s| P45 CKPLUS_WAIVE=PwrTerm2Gnd
B pas VGA DAC Disabled per SB
& v
& DG v1.0 (Table 12-18).
vecapaceas_a| M31 CKPLUS_WAIVE-PwrTerm2Gnd
vecvry| BBA4 VCCVRI 183mA Max, 68mA Idle
5 =PP1V05_SO_PCH VCCIO FDI e
|} BN34 VCCIO: 3629mA Max, 264mA Idle
veezo( [ anas
N =PP3V3_S0_PCH VCC3 3 HVCMOS ,, .
3 R30 VCC3_3: 133mA Max, 3mA Idle
8 vees_3([raz -
]
pepsus| Y12y e
=PP3V3_SUS_PCH VCCSUS USB3 .
AT30 VCCSUS3_3: 261mA Max, 6mA Idle
veesuss_s([Azzz
BlE ocsum(ae™e
8|5 X e
=PP1V05_S0_PCH VCCIO e
vecrol AK20 [ Vvecro: 3629ma Max, 264ma Idle
2K26 VCCVRI 183mA Max, mA Idle
veevem( [ akze
- =PP1V5_S0_PCH VCCVRM_PCIE .
z vecvru| BE22 | ["vccvRM: 183mA Max, 68ma Idle
B
g vecrof AK1E
=PP1V5_S0_PCH_VCCVRM_SATA .,
P vecvry| ANLL [ VecvRM: 183mA Max, 68mA Idle
g
@ veero| AK22
AmMie
. AM20
£ A2z
] veero| [apaz
B AR22
a2z

OMIT TABLE

Cc1550 TAGE-T.05V
1
I0%
63V 3
Gean 2
i
v+ 2 =PP1V05_SOM_PCH_VCCASW
VCCASW: 670mA Max, 34mA Idle
.., _=PP3V3 SUS PCH_VCCSUS_USB
VCCSUS3_3: 261mA Max, 6mA Idle
24
IR
w . =PP1V05_S0_PCH_VCCUSBPLL u3s
??mA Max, ??mA Idle
. _=PP3V3 SO PCH VCC3 3 USB 24
VCC3_3: 133mA Max, 3mA Idle
. =PPIV05 SO PCH VCCIO USB2 u30
VCCIO: 3629mA Max, 264mA Idle v2s
V3o
¥30
Nex_X35
=PP1V5_S0_PCH_VCCVRM_CLK AF34
VCCVRM: 183mA Max, 68mA Idle
., _PP1V05 S0 PCH VCC CLK F AP4S
?mA Max, ??mA Idle
. =PP1V05 SO PCH VCCCLK SSC ¥32
VCCCLK: 306mA Max, 89mA Idle
., _=PP3V3 S0 _PCH VCCCLK3 3 M29
VCCCLK3_3: 55mA Max, 1lmA Idle Lao
126
126
us2
iz
o _=PP1V05 S0 PCH VCCCLK CLK135 AD34
VCCCLK: 306mA Max, 89mA Idle
An30
§ 2230 |
.. =PP1V05 S0 PCH VCCCLK CLK100 AD3S
e » =PP1V05 S0 PCH VCCCLK SSC100 2G30
VCCCLK: 306mA Max, 89mA Idle Ac32
AD36
aE30
AE32
LPT EDS (doc #486708, Rev 1.0).

veesuss_s

vss

vecuseeLL

vees_s

veero

Ipcpsus2

lvecvem

lvee

vecenk

VCCCLK3_3

veeeLk

Ul1l00
LYNXPOINT
MOBILE
FCBGA
(6 oF 11) =PP3V3 SUS_PCH VCCSUS_GPIO ., .,
R20 VCCSUS3_3: 261mA Max, 6mA Idle
veesuss_a([mzz -
veensws_3| A16 =PP3V3_S5_PCH_VCCDSW v a
. 15 mA Max, 1ma Idle -
g epssr AALA oo aa e Densst BYPASS=U1100.AA14:6. 35mm
2 AE14
&
& ariz N
vees |
AGLA vees 133mA Max, 3mA Idle 2
g veero| 26 =PP1V05_SO_PCH VCCIO GPIO .,
VCCIO: 3629mA Max, 264mA Idle =
g vecsuskon A28 —PP3V3IRIVS_SO_PCH_VCCSUSHDA ., . ..
10mA Max, 1mA Idle
veesuss 3| K8 =PP3V3 SUS PCH VCCSUS RTC ., ..
VCCSUS3_3: 261mA Max, 6mA Idle "
i\: VeeRTC| AE
& 6uA Max (3.0V, room temperature)
P1s
peerre([pie ] PPVOUT S0 PCH DCPRTC BYPASS=U1100.P14:6.35mm
WIN LINE WIDTH=0-2 T
MIN-NECK WI HE
VOLTAGE T 08V
2 AJ12 =PP1VO5_SO0_PCH_V_PROC_TIO 147 m
o v_proc_1o([ a714 4mA Max, 2mA Idle
olE veespr| AD12 =PP3V3 SUS_PCH VCC_SPI s m
g 22mA Max, 1lmA Idle
<] NOTE: Pin name is VCC but really is 3.3V
o P15 =PP3V3_S0_PCH_VCC_FUSE v
[r20 T ??mA Max, ??mA Idle ISYNC MASTE LEAN _J45 SYNC_DATE=04/26/2013]
L17 =PP1V05_SOM_PCH VCCASW PCH Power
VC(W{ VCCASW: 670mA Max, 34mA Idle T
R18 =PP1V05_SOM PCH [ 051-0675 ID
VCCASW: 670mA Max, 34mA Idle (3 Apple Inc. g
<} 6.0.0
B veevRvL AN -PP1V5_SO_PCH_VCCVRM_THRM _, NOTICE OF PROPRIETARY PROPERTY: [EWRNER p—
£ VCCVRM: 183mA Max, 68mA Idle ROpERTY OF ApPLE. Nc —
] . AK30 =PP3V3_S0_PCH _VCC3_3_THRM . .. T 7o MATNTATN THTS DOCUMENT TN CONPIDENCE 15 OF 119
g vees 3([axsz T vees 133mA Max, 3mA Idle I1 NOT TO REPRODUCE OR COPY IT
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART T
IV ALL RIGHTS RESERVED 15 OF 94
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AL34

OMIT_ TABLE

vss

LYNXPOINT
MOBILE
A

OMIT TABLE

U1100
LYNXPOINT

Isch MASTER=CLEAN J45 SYNC_DATE=04/26/2013}

PCH Grounds

Apple Inc.
[e]

T

i T
051-0675 ID

NOTICE OF PROPRIETARY PROPERTY:

THE INFORMATION CON:
PROPRIETARY  PROPERT

DOSESSOR AGREES To THE FOL:
I TO MAINTAIN THIS
II NOT TO REPRODUCE OR COPY

III NOT TO REVEAL OR PUBLIS
IV ALL RIGHTS RESERVED

LOWING
IN CONFIDENCE
1

IN WHOLE OR PART

Laaugs

.y
6.0.0

——

dvt

ey
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Current data from LPT EDS (doc #486708,

PCH VCCDSW3_3 BYPASS
(PCH 3.3V DSW PWR)
w: =PP3V3_S5_PCH_VCCDSW

BYPASS=U1100.A16:6.35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)

v 1w _=PP3V3 SUS PCH VCC_SPI
C17021
1UF
1ok
63V 5
eri
602

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
=PP3V3_SUS_PCH_VCCSUS_

BYPASS=U1100.R20:6.35mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND USB PWR)
... _=PP3V3_SUS_PCH VCCSUS_USB

Cl706i
0.1

BYPASS=UL100.%26 16 . 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PWR)
1 _=PP3V3_SUS_PCH_VCCSUS_RTC

BYPASS=U1100.K8:6.35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/1.5V HDA PWR)

w121 _=PP3V3RI1V5_SO_PCH_VCCSUSHD
Cl710
0. 1013
cE; R
BYPASS-U1100.326:6. 35mm

Rev 1.0).

PCH VCCCLK3_3 BYPASS
(PCH 3.3V CLK PWR)
o .. =PP3V3_S0_PCH VCCCLK3 3

C1720 C17213 C17227| C1723°
1UF 1UF
il i uE 5

Ty 2 &ery 2 &t 2 Ry 2
5 5 5 55

oo
At

BYPASS-U1100.126:6.35mm
B¢BASE201T00.123:6
BYPAS

A58:01T80 . u3z2: 6. 35mm=
PCH VCC3_3 BYPASS
(PCH 3.3V HVCMOS PWR)

w1 =PP3V3_SO_PCH VCC3_3_ HVCMOS

C1726*
0.1UF
2%

20V 5
CERM 2
402

BYPASS=U1100.R30:6.35mm

PCH VCC3_3 BYPASS
(PCH 3.3V GPIO/LPC PWR)
o =PP3V3 S0 _PCH VCC3 3 GPIO

BYPASS=U1100.AE14:6.35mm

PCH VCC3_3 BYPASS
(PCH 3.3V USB2 PWR)
... =PP3V3_SO_PCH VCC3_3_USB

BYPASS=U1100.L24:6.35mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERMAL PWR)
1. =PP3V3_S0_PCH VCC3_ 3 THRM

BYPASS=U1100.AK30:6.35mm

PCH VCC BYPASS
(PCH 3.3V FUSE PWR)
o . =PP3V3_S0_PCH VCC_FUSE

BYPASS=U1100.P18:6.35mm

PCH VCCVRM BYPASS
(PCH 1.5V VCCVRM PWR)
.. =PP1V5_S0_PCH_VCCVRM
183mA Max, 68mA Idle
. _=PP1V5_SO_PCH_VCCVRM_BIAS —
.. =PP1V5_SO_PCH_VCCVRM_FDI

.. =PP1V5_SO_PCH VCCVRM CLK

=PP1V5 SO PCH VCCVRM_ THRM

C17

e

WDS N
j %o

BYPASS=U1100.AF34:12.7m

PCH VCCASW BYPASS

(PCH 1.05V ME CORE PWR)
. =PP1V0O5_SOM_PCH_VCCASW

670mA Max, 34mA Idle

Cl750¢* 1C1l751 (1C1l752
22UF 1UF 10F
20% 10% 10%
673V 5.3V 5.3v
XS5R-CERM-1 2 CERM CERM
603 02 102

Sam
115801301 e

PLACE NEAR-U1100.V20:2.54mm
Not documented in EDS!

PCH VCC BYPASS
(PCH 1.05V CORE PWR)
. =PP1V05 S0 _PCH VCC

e
2,0

2FLeC

SeaRmin

e

BYPASS=U1100.ACL
BYPASS=0T100

PCH VCCIO BYPASS
(PCH 1.05V PCIe/DMI/SATA/USB3 PWR)
w .. =PP1V05_SO0_PCH_VCCIO

10UF UF I 1 I
20% ¥ 1oy 104 104
6239 v 823y S 8iv S 803y
XER RM 2 CeRm 2 CERM 2 ZprM
5 5 563 563 565
BYPASEZU1100.AKIS8 512 Tum l
R AGE e
BYPRSSSULLO0- BIEREE 37100 ax20 6. 35mm =
BCH VCCUSBPLL BYPASS 57528261288 amre 6. 35mm PCH VCCCLK BYPASS
(PCH 1.05V USB2 PLL PWR) (PCH 1.05V SSC100 PWR)
y w1 _=PP1VO5_SO0_PCH_VCCCLK_SSC100
" =PP1VO5_S0_PCH VCCUSBPLL — — =
BYPA:
= BYPASS-U1100,AE30:
PCH VCCIO BYPASS BYPASS: 1
(PCH 1.05V FDI PWR) =
" =PP1VO5_S0_PCH _VCCIO_FDI PCH VCCCLK BYPASS
(PCH 1.05V DIFFCLK PWR)
C1772 1 [ P1V05_S0_PCH_VCCCLK_CLK100
1UF
105
Saal 2 c1778:
503 1?
6.35mm
== Eanyr 2
PCH VCCIO BYPASS BYPASS-U1100.AD35: 6. 35mm
(PCH 1.05V USB2 PWR) =
w15 =PP1VOS_S0_PCH _VCCIO USB2 PCH VCCCLK BYPASS
(PCH 1.05V DIFFCLK135 PWR)
Cl7741 o1 =PP1V0O5 S0 _PCH VCCCLK CLK135
0.1UF
85
A8 €1780*
402 1U]
BYPASS-U1100.U30:6. 35mm slgv
= ol
PCH V_PROC_IO BYPASS BYPASS-U1100.AD34 16 35mm
(PCH 1.05V CPU I/F PWR) =
w2 =PP1V05_SO_PCH_V_PROC_IO PCH VCCCLK BYPASS
(PCH 1.05V SSC PWR)
w1 _=PP1VO5_S0_PCH_VCCCLK_SSC
c17821
1UF
519
CERM 2
BYPASS=] 402
W BYPASS-U1100.AA30:6.35mm
CRITICAL

.. =PP1V05 S0 PCH VCC CLK Rlz90
??mA Max, ??mA Idle IAAN 2
1w

MESLE

502

L1790 (PCH
4.7UH-170MA-0.3210HM _BP1VO5 S0 _PCH VCC_CLK F .

PCH CLK VCC BYPASS
1.05V CLK PLL PWR)

OMIT TABLE

PP1V05 S0 _PCH VCC_CLK R
MIN LINE WIDTH-0-2 M
WIDTH=012 e

MIN-NEC
VOLTAGE:

[ earT NUMBER [ oTY |

DESCRIPTION

| REFERENCE DES | CRITICAL |

11350022

1

[ s, ee, 0 omm, (0200m wax) , 2, 060 | L1790

K N TN T
PN SR TBTEES 678
se0s Yehris
NO STUFF
Cc1790* 1C1791
BOM OPTION | 10UF —— —
3% 7
P
| %5
2

SYNC _DATE=04/26/2013]

PCH DECOUPLING
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PPVCCIO_SO_CPU Merged (CPU/PCH) Micro2-XDP -

Extra BPM Testpoints
CRITICAL NOTE: This is not the standard XDP pinout.
e TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 4w 1« XDP_CPU_TDO R1820 51 )
=, o P1V05 S0 CPU JTAG 71800 cupport chipset debug PLACE NEAR=UDS00 . MIS - 28w ¥ I7Z0W WF 20T
v OD-—XPEBRM_L<3>iom 7p1g03 - DF40RC-60DP-0.4V xDP
p BP 4. TE-PS 1 M-ST-SM1 e e ¢ XDP_CPU_TCK R1823 51 2 1
w - D>—XDP_BPM_L<4> TP1804 R1830 o =~ —PLACE_NEAR-U0S00. N57: 26w ST I/zoW W 20T
TP-P6 150 £1
¢ XDP_BPM L<5 7
CD—#PEBEM_L<S22cm TP180S Sliew xoP
w ¢ (D—XDE_BPM_L<62 10 i — o e R NERR= U85 00" Me 28wV VST Ty 70w w0
CD—XDE_BERM ‘> TP1806 2 E :
o D XDP_BPM_L<7> D XDP_CPU_PREQ L, OBSFEN. 0 P 4 3 . BSEN. 0 CPU_CFG<17> = -
- 5, TP1807 O pp_CPU_PRDY L OBSFN a1 -— 5 e BSFN_C1 CPU_CFG<16> —1 TDIL and TMS are terminated in CPU.
oS — -— - ¢ _ <
. - D—CRU_CFG<0> BSDATA_AQ 19 9 BSDATA_CO CPU_CFG<8> -
CPU_CFG<1> BSDATA A1 ~—— 1] b BSDATA_C1 CPU_CFG<9> .
[maws — = >~ e = — <D
w « O—CRU_CFGs<2> BSDATA_ PUPGET 15 gt BSDATA_ CPU_CFG<10>
e o« (Ey—CPU_CFGs<3> BSDATA A3 ~—— ] lbed BSDATA_C3 CPU_CFG<11>
»e - 20| 19 -
w « —XDE_BRM_L<0> ORSFN_RO ~——2] 2l BSFN DO CPU_CFG<19>
o« CD—XDP_BPM L<l> QRSFN_R1 —— 2 2 BSFN D1 CPU_CFG<18>
- 25 T
o4
28 27 CPU_CFG<12>
o« D> CPU_CFG<4> OBRSDATA RO pa—— . OBSDATA DO | Yers I
o« D—CPU_CFG<5> BSDATA R1 ") 25 ity OBSDATA_ D1 CPU CFG<13> - -
- 32 31 -
XDP o o C—CRPU_CFG<6> BSDATA_B: >~ 2 i OBSDATA_D: CPU_CFG<14> ameo
] EL| 35 ] 7
CPU_PWRGD R1800 1K 1 2 v OD—CEU_CFG<7> ORSDATA B2 -— -— OBSDATA_D3 CPU_CFG<15> ame
o = PLACE NEAR=00500.F50:2. 5amm ST 172700 WF 20T EE 37
XDP XDP_CPU_VCCST_ PWRGD PWRGD/HOOKQ - 49 EENE. ITPCLK/HOQKA Ne
o0 w01 @U—EM _PWRBTN L_____ R1802 0 1 E _ _ XDP_CPU_PWRBTN_L HOOK1 -2 LR ITRCLK#/HOOKS Ne
B LACE NEARSUS000- 0357 4w =T7zon W 0zoT voc oS AB a4 - vee oBs b XDP
XDP - @m—CPU_PWR_DEBUG HOQK: - 46 15 g RESET#/HOOKE XDP_CPURST L R1805 1K 1 2 _PLT RESET L am o e
.- @m-BM_BCH_SYS PWROK R1804 0 R — XDP_SYS_PWROK HOQK2 -] DER# /HOOK7 XDP_DBRESET L e BEACE NBAR-U0500° AG7:2. Sdnm
L NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
(@D —=SMBUS_XDP_SDA D -~ 5l e DO XDP_PCH_TDO ame e
- (mD—=SMBUS_XDP_SCL T -2 5 e TRSTn XDP_TRST L
. @omXDP_PCH_TCK TCK1 -5 5 TDT XDP_PCH_TDI oD o e e
XDP_CPU_TCK el TCK0 59 SN M XDP_PCH_TMS =
d ) DP_PRESENTH
XDP — XDP_ XDP CRITIEISE
Cc1804 | |R1831 1C1806
€ 64 63 € Q1840 -
0 Cl}élg 1K = = 2 ';,UF gdgltm DMN5LO6VK-7 —z
32t 2 Tiew cerMEREY 2 2 3¢y xs 2 Seed soT-563
cEMGKEE T Y REER ool 51850847
a XDP_CPU_TDO 1
- = PLACE. T800.51:28mm m KT - - - <
XDP_CPU_PRESENT I, CRITICAL
— = XDP
%)1840
DMNSLO6VK-7
Sor-se3
[T XDP_CPUPCH_TRST L
PLACE NEAR=0JTE00 537 28mm & = TAKE
XDP_CPU_TRST. cumae
CRITICAL
PCH/XDP Signals T Non-XDP Signals
. ¢ XDP_DAO_USB_EXTA_OC_L 90 SHORT 1 2 USB_EXTA_OC_L - CPU JTAG Isolation _ XDP_CPU_TDI oD
.. CD_XDP_DA2_SSD_PWR_EN 95 SHORT 1 ; NONE WONE WONE 20T gop pwr_EN = FLACE_NERR=TIHU00. 557 28mm = B
. OT>—XDP_DA3_CAMERA_PWR_EN 93 SHORT 1 o NOWE WONE WONE 20T CaAMERA_PWR_EN oD - « _=PP5V_S0_XDPJTAGISOL CRITICAL
. CmXDP_DBQ_USB_EXTB OC L 94 SHORT 1 o NONE WONE WONE 29T ;gp EXTB OC L am e © =PP3V3 S5 XDPJTAGISO XDP
N D _XDP_DB2_SD_PWR_EN __ R1896 SHORT 1 o NONE NONE NONE 201 gp pwR EN oD e Q1842
.. ¢ XDP_DB3_SDCONN_STATE_CHANGE L R1897 SHORT 1 2 TOUF MOV NOY® 29" SDCONN_STATE_CHANGE_ L (- DMNSLOSVK-7
fam) —= — — — NONE NONE WONE 20T — — — . Sot-563
. —XDP_DCO_DP_AUXCH_ISOL_L R1872 SHORT 1 2 DP_AUXCH ISOL L oD e Cc1845 R1845
. (> XDP_DC1_SATARDRVR_EN MAKE LYV WONE WONE NORE 20T gaATARDRVR_EN — 0.1uF 320K — Al 3T o XDP_CPU_TMS oD ¢ o e
e 2y E NEAR=01800.57:28mm @ e Lo
.+ (m>—XDB_DC2_ODD_PWR_EN_L ngA%(p_g e = ODD_PWR_EN_L p—a - %E'E% =
. OD>_XDP_DC3_JTAG_ISP_TCK E 2 ___JTAG_ISP_TCK =G
.. & XDP_DDO_SSD PCIE SEL L R1876 SHORT . ; NONE NONE WONE 20T ggp pPCIE SEL L am e ALL_SYS PWRGD 4 XDP_JTAG CPU_ISOL L
el — = — — = NONE NONE NONE 201 — — = - = = = = = =
+ ¢ XDP_DD1_MLB_RAMCFG1 MAKE_BASE=TRUE — MLB_RAMCFG1 M- 5 % Ne P1V0S5_SUS_PCH_JTAG
. g—XDP_DD2 ENETSD CLKREQ I, MAKE _BASE=TRIE. —= ENETSD CLKREQ I, ey
+ - XDE_DD2_| — — — — <z
. @m}—XDP_DD3 AP _CLKREQ L R1879 SHORT 1 2 AP_CLKREQ L m B
— === = WONE WOWE WONE 201 - — = = XDP
oen 51 )
PCH/XDP Signal Isolation Notes: = —PLACE_NEAR=U1100.AD3:28mm 5% 17200 WF 201
N N XDP
‘Output’ non-XDP signals require pulls. L . XDP_PCH_TDT R1861 51 .
‘Output’ PCH/XDP signals require pulls. — = —BLACE_NEAR-U1100.AEZ:28mm ¥ 17200 WF 20T
XDP
R187x and R189x should be placed where e 12 12 XDP_PCH_TMS R1862 51 - 1 _
‘ - PLACE NERR=U1100 AT 20mm ST I/Z0W W 20T
signal path needs to split between route xDP
from PCH to J1850 and path to non-XDP oo XDP_PCH TCK R1866_51 » 1
signal destination (to minimize stub). = —PLACE_NEAR-U1100.ABT:26mm ST I770W WF 201
Unused PCH/XDP Signals L
XDP_DA1l_USB_EXTC_OC_L
- KREBEL_IGR BXTL OC FR.TP1810 e
13, XDP_DB1_USB_EXTD OC L .
@ — == — = B TP1811 SYNC _VASTER-CLEAN D45 SYNC DATE-04/26/201]
1> XDP_FCO_HDD_PWR_EN e
frpe 1 P1812 CPU & PCH XDP
18, XDP_FC1_GPU_GOOD D
<< B> TP1813 T
(3 Apple Inc. —
) 6.0.0
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PCH PWROK Generation

. _=PP3V42_G3H_PCHPWRGD

BYPASS=U1950:5MM
950

o 74LVC2G0BGT/S505
501833

. —ALL_SYS_PWRGD

R1947°
0

— PM_PCH_APWROK oy
l — pv_pcH PwrROK QN

NO STUFF WF: Do we need this? MRKE_RASESTROE =

‘R1948

o

20w CKPLUS_WAIVE=UNCONNECTED_PTNS

10202 74LVC2G08GT/5505

5 5 SOT833 Rll%(49

R_PGOOD

4 40 0 2 [Txy—SMC_DELAYED PWRGD.

NOTE: ALL_SYS_PWRGD must remain low until at

least 5ms after all rails are valid.

PCH 33MHz Clocks

w0 1 —LRC_CLK33M _SMC

LPC_CLK33M_ SMC

CKPLUS_WAIVE=UNCONNECTED_PINS

R
LACE NEAR-UTI00. D476 35mm

w1 my—LPC_CLK33M_LPCPLUS

R 1
PLACE NEAR-UII00 E4476. 35mm

R1956
22

2 ILPC_CLK33M_LPCPLUS

onig

w1 —BCH_CLK33M_PCIOUT
[ PLACE_NEAT

R1959
227 )

3
1720w
M

PCH_CLK33M_PCIIN

1700 A4076 35T

1720w
i

201

PCH Reset Button

S0_SB_PM

=PP3V3

PCH ME Disable Strap

PCH uses HDA_SDO as a power-up strap.
If high, ME is disabled.

If low, ME functions normally.
This allows for full re-flashing of SPI ROM.

SMC controls strap enable to allow in-field control of strap setting.
01920 & 5V pull-up allows circuit to work regardless of HDA voltage.

=PP3V3R1VS_S0_PCH_V!

USHD;

System RTC Power Source & 32kHz / 25MHz Clock Generator

VDDIO_25M A:
VDDIO_25M_B

SB power rail for XTAL circuit.
Camera power rail for XTAL circuit.

VDDIO_25M _C: Thunderbolt power rail for XTAL circuit.

NOTE :

GreenClk 25MHz Power B

VDD_25M must be powered if any VDDIO_25M x is powered.

=PP3V3_S4_ SYSCLK

—PPVBAT G3_SYSCLK

Coin-Cell: VBAT
No Coin-Cell:

=PP3V3_ S5 SYSCLK

(300-ohm & 10uF RC)
3.42V G3Hot

(no RC)

Coin-Cell & G3Hot:
Coin-Cell & No G3Hot:
No Coin-Cell:

No bypass necessary

SB XTAL Power

=PPVDDIO_SO_SBCLK

Camera XTAL Power

3.42V G3Hot
3.3V S5
3.3V S5

TBT XTAL Power

NOTE: SLG3NB148A provides slow rising
edge on 25MHZ_B when powered from
1.2V VDDIO. Redwood Ridge also
complicates VDD_25M power, forcing
at least S4. Both issues to be
addressed in upcoming part
(SLG3NB148C) .

C1905

YSCLK_CLK25M X2 1 2

CRITICAL .
Y1905 ML
NC 5 2xz.sme-sm
HKNC 25.000MHZ-20PPM-12PF-85C
APN 19750480

SYSCLK_CLK25M_X1

:

ve3HOT|

Uls00
SLG3NB148CV

CRITICAL
vIoE_25M A
VIoE_25M_B
vIoE_2s5M ¢

32.768K]

25M_a|

YSCLK_CLK25M X2 R

25M_p|
x2 25M_c
x1

NOTE: 30 PPM crystal required

vour|

THRM
~SD pap

VBAT and +V3.3A are
internally ORed to
create VDD_RTC_OUT.
+V3.3A should be first

available ~3.3V power
to reduce VBAT draw.

12 SYSCLK_CLK32K_RTC ne
s SYSCLK_CLK25M_SB e
8 g SYSCLK CLK25M_CAMERA mem .
s YSCLK_CLK25M_TBT

=PPVRTC_G3_OUT ,.

For SB RTC Power

cl910
oy

2 Cham
S0z

Q192
DMNSLO6VK-7
Sor-se3

. _=PP5V_S0_PCH
‘R1920
100K
320w
Q1920

DMNSLO6VKa 7
sor-563 o

201

SPI_DESCRIPTOR OVERRIDE LS5V

SYNC _DATE=04/26/2013]

ISYNC MASTER=CLEAN J45
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RIO SD Card Reader Support LCD HPD Inverter Platform Reset Connections
et g Unbuffered I =

. _1G_A_HPD | PLT_RESET L
R2041 OOkt sase-ThoT TAKE BASE-TRU!
470K R2083
Q2040 20w 2 1 ARN 2 SMC_LRESET L
R2040!| DMNSLOEVK-7 u AN\ A—=ERRRRR L L oD
470K = 1/
1/28% DMN32D2LFB4 R2071 AL
201, S AN 2 PCA9557D_RESET_L D
DmsL%gvoég “__SMC_PME_SDCONN 1/l
SoT-563 o5 R2072
1 ANA 2 DPMUX_LRESET L
a A =
@ SMC_PME_SDCONN_L a 2T 2 = . _=PP3V3 S0 _RSTBUF Buffered ,x‘rf,s';
K s Mioz
s -=PP3V3 S3 SDBUF =
- CRITICAL
5 MC74VHC1G08 R2085
S 9
1 2 SSD_RESET L oo
R2091 i
» SDCONN_STATE_CHANGE_L HDMT 9 HeE
o/ From PCH - 2 2 CAM_PCIE RESET L . |
3 AN g
C%?ﬁjg 1 3 From RIO Connector R2088
i ) 02 1AfPA 2 AP RESET L —
- R2087 e
= = ANz o2 TBT_PCTE_RESET L g -
Flexible I/O Aliases
SD Card Reader is always USB3 in this implementaton.
. USB3RPCIE SD_D2R_ P — USB3 SD D2R P s e o
=t =TARE BRSE-TRUE — =
s USB3RPCIE_SD _D2R_N — USB3 _SD D2R_N i R
— —— = TAKE BRSE-TRUE — — C
N B3RPCIE_SD_R2D P — B D _R2D P s 83 88
» (p—USBIRECIE SD R2D C P — -USB3,SD-R2D C P om
USB3RPCIE _SD R2D C N - USB3 SD R2D C N 78 83 88
e = —=Tks BRSE-TRUE — —
Flexible I/O Configuration Strap RAM Configuration Straps
Must pull signal correctly even if always USB or PCIe .« y-MLE_RAMCFG3
= 1+ @mm—MLB_RAMCFG2
i 2 201122 _=PP3V3 S0 _PCH_GPIO . . MLB_RAMCFG1
Redwood Ridge Support P s e
RR output is open-drain, no isolation necessary RAMCFGO: L RAMCFGL:L RAMCFG2:L RAMCFGS: L
R2011 R2012 ‘R2013
1K 1K 1K

5v 5
1/20% 17200
201, L201

=PP3V3_S0_PCH _GPIO G 5%
7720w
1

PCH 33MHz Clock for DPMUX . lation
R. TA I 4 1
edwood Ridge JTAG Isola GPIO Glitch Prevention

15w R2057 - )
N 22 N TBTLC can be on when S0 is off, and vice-versa

PLACE_NEAR=U1100.B42:6
PMUX R .
Isolation ensures no leakage to RR or PCH

4 2 20 w12 _=PP3V3_SO_PCH GPIO

e o U2060 supports I/0’s powered when VCC=0V
5
s 220 _PP3V3_TBTLC
3o 20 CRITICAL
3 Vi
R2063 , lev
10K TBT_PWR_EN must be high for JTAG Programming uz2000 * gghgom
B ]
. TET_PWR_EN a8 ol JTAG_TBT TCK prm ..
N JTAG_ISP_TCK 251 @
Pull-up values TBD ' OD—IBT_PWR_EN PCH 1, 5 oyal TBT PWR_EN gy 20 20
o 4 40 o (O LPC_PWRDWN L i
u JTAG_TBT TMS_BCH JTAG_TBT_TMS gom - GRp
GS3 Connector Support O - = 2 —
JTAG_ISP_TDO s JTAG_TBT TDO g -
DEVSLP not supported on LPT-H I —
. OD—JTAG_ISP_TDI s JTAG_TBT TDI gy

To/From PCH To/From RR

(Pull-ups on PCH page) TCRITICAL

ISYNC MASTER=CLEAN J45 SR NEETYPTIETE 23

Project Chipset Support
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The circuit below handles CPU and VTT power during S0->S3->S0 transitions,

as well

as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary.

ISOLATE_CPU_MEM L GPIO state during S3<->S0 transitions determines behavior of signals.

WHEN HIGH: CPU 1.5V remains powered in S3,
CPU 1.5V follows SO rails,
= (ISOLATE_CPU_MEM_L

= (ISOLATE_CPU_MEM_L
= IISOLATE_CPU MEM L

WHEN LOW:

CPUVDDQ_EN
MEMVTT_EN

MEM_RESET_L

. MEMRESET ISOL LS5V L

.. =PP3V3_S3_ MEMRESET

VTT follows SO rails,
VTT ensures clean CKE transition,

MEM_RESET_L not isolated.
MEM_RESET L isolated
+ PM_SLP_S3_L) * PM_SLP_S4_L

+ PLT_RST_L) * PM_SLP_S3_L

+ CPU_MEM_RESET L

CRITICAL
CPUMEM: SO

. D LSOLATE_CPU_MEM_L

Q2105
DMNSLOGVK-7

CRITICAL L CRITICAL
CPUMEM: SO N CPUMEM: S0
Q2100 Q2105

DMN5LO6VK-7

SoT-563

DMN5LO6VK-7

Sot-563

PM_SLP_S3 L emmuw e

=PP5V_S3_MEMRESET

& MEMVTT_EN o
CRITICAL D>

CPUMEM: SO

CPUMEM: SO

CRITICAL
CPUMEM: SO
2115

DMN5LO06VKs 7

10

CPUMEM: SO Q21
DMNSLO6VK-7

Te

CRITICAL L CRITICAL
CPUMEM: SO N CPUMEM: SO
Q2100 2110
DMNSLO6VK-7 DMN5SLO6VK-7
soT-563 SoT-563

sor-s63 o
NO_STUFF ﬂ{ 1 [

CRITICAL
CPUMEM: SO
Q2115

«DMNSLO6VK-7

CPUMEM: SO
‘R2116
1K

B3
7/16w
MECLE
L4062

563

CPUMEM: 53
R2117
AN 2

MEM SO

. _=PP3V3_S5_CPU_VCCDDR

"PGOOD"

for CPU

PM_MEM_PWRGD pull-up to CPU VTT rail is on CPU page

(—BM_MEM_PWRGD rm « - s
‘R2122 .
10K CRITICAL
26 5 102120
Li0z ‘}7 DMB53DOUV
= sor-563
PM_MEM_PWRGD L 2l¢ |
3 CRITICAL %
2120 s
DMB5 3DOUV
sor-563 1

4

MEMVTT Clamp

Ensures CKE signals are held low in S3

CRITICAL
CPUMEM: SO
2150

DMN5LO6VK-7
Sor-563

CPUMEM: SO
R2150"

104 75mA max load @ 0.75V
60mW max power

CRITICAL
CPUMEM: SO

02150 |12
DMNSLO6VK-7
SoT-563

Step I ISOLATE_CPU MEM L | PLT_RESET L | PM_SLP_S3_L| PM SLP_S4_ L |CPU _MEM RESET L MEM_RESET L MEMVTT_EN |CPUVDDQ_ EN
SO0 o 1 1 1 1 1 CPU_MEM_RESET L 1 1
1 0 1 1 1 1 1 1 1
to 2 o o 1 1 1 1 0 1
3 0 0 0 1 X 1 o o
S3 a 0 0 1 1 x 1 o 1 ISYNC MASTER=CLEAN J45 SYNC DATE=04/26/2013}
5 0 1 1 1 0 () 1 1 1 B
to 2 o T H T 0 T T T CPU Memory S3 Stipwpgmrt i
S0 7 1 1 1 1 1 CPU_MEM_RESET_L 1 1 (3 Apple Inc 051-0675 I D
(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO. ) [ “6 0.0
) ) . ) NOTICE OF PROPRIETARY PROPERTY: L2z
NOTE: In the event of a S3->S5 transition ISOLATE CPU MEM L will still be asserted on next S5->S0 THE pwromTIon cowtanum nzna ] dvt
transition. Rails will power-up as if from S3, but MEM RESET L will not properly assert. Software e e Docomine 21 OF 119
must deassert ISOLATE_CPU _MEM_L and then generate a valid reset cycle on CPU_MEM_ RESET L. 1T NoT 10 mEvenr on somLetn 13 Ty woLe on panr [T S —.
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Page Notes CPU_Based Margining CPU_MEM_VREFDQ_A_ISOL VRef Dividers

P 14 i h : : X X
70\112;331:?3&?3;&?& by this page FETs for CPU isolation during S3 DDRVREF_DAC CRITICAL Always used, regardless
_PPDODR 83 MEMVREFR CRITICAL EN RC’s to avoid drain glitches DDRVREF_DAC of margining option. ‘R2221
— =2 2225 1K
" N 2220 VREFMRGN DQ A EN RC 9 s
Signal aliases required by this page: - D—MEMRESET_ISOL_LSSV_L o. %MNSLOGVK—7 OORVEEE DAC DDRVREF DAC o] | DMNSLO6VK-7 PLACE_NEAR-C2220.1:2mm e
- —12C_VREFDACS_SCL Ji“ R2201* C2225 R2223 2%8%AcE_NEAR=R2223.2:1mm
- =I2C_VREFDACS_SDA foox lUF of T8 = LARA 2 EEVREF S3 MEM_VREFDO A
- =I2C_PCAS557D_SCL 1 D> CPU_DIMMA VREFDQ P 5% {"3 ) © ' PLACE NEAR-R2221.2:1 MIN LINE7 2 wne
o * . /28 cE /2 °E ] -R2221.2:1mm B
I2C_PCA9557D_SDA o i 02275 pin 6: 7 R2222:
BOM options provided by this page: PLACE NEAR-Q2220.6:2.5amm | o e 1K
- DDRVREF_DAC - Stuffs DAC margining circuit. ul 162320 S6amm pyer]
CRITICAL = 0 5550F MRS,
N 02260 CPU_MEM_VREFDQO B_ISOL 103,
1 DMNSLO6VK-7 DDRVREF_DAC CRITICAL
R2245 DDRVREF_DAC 1R2241
. CD—CPU_DIMME_VREFDO Te 1A%, VREFMRGN DO B_EN_RC . Q2265 Y 1K
= = © DMNSLO6EVK-7 PLACE_NEAR=C2240.1:2mm 1/20W 1/16W
DDRVREF_DAC P DDRVREF DAC oL | sor-ses Roa4s : = et
. . R2202!| Hir c224 2% nce NEAR-R2243.2: 1mm
NOTE: CPU DAC output step sizes: 100K : 0. lUF o T8Ta —iAFA 2 EPVREF S3 MEM_VREFDO B ;- -
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JEDEC 4.20.18 Unbuffered SODIMM Raw Card F spec recommends 36 Ohm term to VIT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE
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DP_TBTSNKO_AUXCH c_p C2828 Db TBTSNKO AUXCH B 50 1 @u—LBT_A_R2D_C N<0> E24 |pa_CIO0_TX_N/DPSRC_0_N PB_CIO2_TX_N/DPSRC_0_N| N24 TBT_B_R2D_C_N<O0> o = TBT_B_HV_EN
= —{UF g 2 = = % ED—IBI_A_D2R_P<0> 622 |pa_croo_rx_p pB_CTO2_RX_P| R22 TBT_B_D2R_P<0> — A
DP_TBTSNKO_AUXCH C N C2829 . DP TBTSNKO AUXCH N ... w0 o D—LBT_A_D2R N<0> E22 lpA_CT00_RX ] PB_croz R N[ N22  TBT B D2R N<O> =0 R2 518& '11202[(887
o.1ur | 32 Gl = .. TBT_A_CONFIGL BUF 21 lpa_conFIG1/CI0_0_LSEO PB_CONFIG1/CTO_2 Lsko[ D3 TBT B_CONFIG1_BUF o - 1728y Haow —
SNK1 AC Coupling a TBT_A_CONFIG2_RC K5 lpA_CONFIG2/CIO_0_LSOE PB_CONFIG2/CIO_2_LSOE[ ML TBT_B_CONFIG2 RC <m - 5 5o
. o> DP_TBTSNK1_MI,_C_P<0> C2830 e DP_TBTSNK1 ML _P<0> .. . o » q—LBI_A_R2D C P<l> 124 [pa_c1o1_TX_P/DPSRC_2_P PB_CT03 TX P/DPSRC 2 P| W24 TBT B_R2D C P<l> o NOTE: The following pins require testpoints:
- Rl Tev I . @@-IBT A R2D C N<l> 324 |ea_c101_TX_N/DPSRC_2_N PB_CTO3_TX N/DPSRC_2 N| U284 TBT B R2D C N<l> o 2 - g‘;g” 8 - GPIO_15
S DP_TBTSNK1 ML_C_N<0> C2831 Dp_TETS <0> 1s . - L 9 - GPIO 11 =
. _ML_C ] 2l by NK1_ML_N<0 o w0 s o —LIBI_A_D2R_P<1 L22p PB_cros_rx_p{ W22 TBT B _D2R_P<l> am 2 - GPIO_ 2 10 - GPIO_14
. XSR-cB w0 o QD—IBT_A_D2R N<l> 322 |ea_ #B_cro3 rx N| U22___TBT B_D2R N<l= —=Th) 3 - @pIO_3 11 - GPIO 0
w (o DP_TBTSNK1 ML _C P<1> C2832 H : DB _TBTSNK1 ML P<l> . » - TBT_A_LSTX N8 |oa_1STX/CTO_1_LSEO PB_LSTX/CIO_3_LSEO[ M5 TBT_B_LSTX — 4 - GPIO.S 12 - GPIO 12
0, LUF | Xsk-CERd » TBT A LSRX 36 |pA_LSRX/CTO_1_LSOE PB_LSRX/CIO_3_LSOE[ E7 TBT B_LSRX - 5 - PCIE RST 1 N 13 - GPIO_10
w  (my—DP_TBTSNK1 ML _C N<1> C2833 AHzm DB _TBTSNKL ML Nel> oo = 6 - PCIE_RST_2 N 14 - PB_LSTX
o.1uF | M0 a8 7 v oy DP_TETPA_ML_C_P<l> 216 |oa_ppsre_1_ ) PB_DPSRC_1_p| 220 DP_TBTPB ML _C_P<l> oy - 7 - PCIE_RST 3 N 15 - PB_LSRX
. C_DE_TBISNKI ML _C_P<2> C2834 |- DE_TBTSNKL_MI,_P<2> 1 v o . @ -DE_TBTPA ML _C N<l>  517]ea pesrc 1 n ] e pesRc_1 N[ B21  DP_TBTPB ML_C N<l> g
b TETSNKL ML C Neza D 805 EUF } | 1o 02T + @Uy-DB_TBTPA ML _C P<3> 218 [pa_pesrc_3_p 8 PB_DPSRC_3_p| A22 DP_TBTPB_ML_C_P<3> o m\mc MASTER-CLEAN J4°5 ez A
o 7+ I <2> 1 - DP_TBTSNK1 ML _N<2> . o 50 1 g DP_TBTPA ML_C N<3> B19 |pa DPSRC 3 N PB_DPSRC_3 N| B23 DP_TBTPB_ML_C N<3> e
o op ] My or <z PPSRC_3.] _PPSRC_3.] =g Thunderbolt Host (1 of 2)
s e _ _ML_C_ e DP_TBTSNK1 ML P - s 1n¢E—DE_TBTPA AUXCH C P L4 |oa_aux_p pE_aUX_p| K3 DP_TETPE_AUXCH C_P D T
1 s .y DE_TBTPA_AUXCH_C_N L2 |oa_aux_w pB_AUX_N| KL DP_TBTPB_AUXCH C N D (3 Apple Inc 051-0675 |D
3 g
< v om—DE_TBTSNK1 ML C N<3> : DR TBTSNK1 ML N<3> oo - DP_TBTPA_HPD 13 |en_ppsre_neD B_DPSRC_HPD| N6 DP_TBTPB_HPD o <] 6.0.0
i w0 2 @UR—IBT_A_HV_EN ®8 l5p10_0/PA_HV_EN/BYPO GPI0_1/PB_HV_EN/BYPO| F1 TBT_B_HV_EN oo 0 e NOTICE OF PROPRIETARY PROFERTY: [HEDN
- > DE_TBTSNK1 AUXCH C P C2838 |- Dp TETSNKL AUXCH B ... .. = TBT_A_CIO_SEL N2 l6pro_10/2A clo_SEL/BYPL  GPIo_11/PB_clo_sEr/svei| Rz TBT_B_CIO_SEHL g THE uRomMATION cowTAINED HERIN IS THE dvt
1 Fos ey s @—IBT_A_DP PWRDN  P3lceTo 12/pA DP_BWRDN/BYP2  GPIO_13/PB_DP_PWRDN/BYP2| E2 TBT_B_DP_BPWRDN g PoSESsOR A 8 the 'wo'wrﬂc 8 OF 110
2 pri— BT B DO _PWRDN r FIDENCE
o DP_TBTSNK1 AUXCH C N C2839 :||: DP_TBTSNK1_AUXCH N .. . . H
= 0. 10F | | 205 ey, 0207 For unused port, pull CONFIG1, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. OR PUBLISH IT IN WHOLE OR PART ST TZB OF 94
IV ALL RIGHTS RESERVED
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U2950

Part TPS22920 .
Tooe Tioad smicon | 1-05V TBT "CIO" Switch
_fype | Doad SWATCH | Internal switch not functional on RR.
R (on) 8 mohm Typ
@ 1.05V |11.5 mOhm Max —PP1VO5 TBT .,
PP3V3_TBTLC ., 29 &
CRITICAL Max Current = 4A (85C) U2940
OMIT TABLE TP332950
&5
PP1V05_TBTRDY. s10_ PP1V0S_TBTCTO a a2
TSR TS T 2800 T W e W
R i REDWOOD-RIDGE c2930:| c29311| ca03z: W g pour v =2
FeBGA 2o
700 ma EDP oo . ”E ooF TIovE 1200 ma EDP CRITICAL
2 53y 2 3k 2 i3k 2 on| D2
0201} 020§} e
m 1
A 2940 945
veerso_cro L BINSLO6VK-7
lvecipo_rpv_pECAR 2
o SOT-563
o o1 SVR input to RR - 1100 mA EDP
9] 527 = 2 =
4 +i . POC input to RR - 150 mA EDP 02945
veesps| [ na Isolated to reduce noise from SVR Pull-up (S0) on PCH page  BMNSLOGVK-7
vs
N wa
PP3V3 TBTLC 20 26 29 =PP3V3_S4 TBT . 20 30 45 s
veears_id] 3.1 W (Dual-Port)
svr_veeieo 2.4 W (single-Port)
C2950 1| C29511 C29521| C29531 EDP: 1.25 A
1 10UF 10UF IOUE 10UF
0208 T o208 - 283 2285 T | prace wEaR-c2953.1:1mm
CERYGERE 7| oRRYGEST 7| CRBYGER 7| oERYGEST ) e
CRITICAL o 2
veesps mov pECas) XW2960
680NH-30%-3.6A-35MOHM ] s
svr_1npo .
1900 mA EDP N VoSTRT su .
s KOk WIDTH=0:20 MM PP3V3_TBTRDY PP3V3_S4 _TBT F
N T=TRUE s ‘ WIDTH-0.38 W H=0.38 W
ek WBoe-trum NC—BS |svr_amon HHERR WBHES 28 1 =8:28 W
T CRITICAL 25 mA EDP 1C2980 |*1C2981
2| comyiak 2 D2920 22 o0 UF 200 0F
80X n2a 2%y 2%y
NSR1020MW2T1G Ths 3611 83612
[ sl
2220
anz2 1
1 ans
= AB11
AB17
Acio
aci2
Acia
a
Acie 2
Acie 3
v sow . =PP3V3 S4 TRT " "
e . TBT "POC" Power-up Reset
CRITICAL J
'R2990 R2992° oL
100K 100K U2‘990
3y =
Fia TR TPS3895ADRY
2201 202 USON Push-pull output
TBTPOCRST_MR_L i lenasrs  sense our 4 TBT_PWR_ON_POC_RST L pm ..
TBTPOCRST SENSE 3 |sewse s TBTPOCRST_CT
B o
R2991 o
24.9K
E
1aou
i
i
Vth = 2.508V nominal Delay = 4.04ms nominal
W Ja5 SYNC DATE-04/26/201]
Thunderbolt Host (2 of 2)
= 2
= 051-0675 ID
L (3 Apple Inc. —
<} 6.0.0
NOTICE OF PROPRIETARY PROPERTY: L2z
THE_INTORMATION conTATNED MEREIN dvt
PERTT S RrbiE
5 g
29 OF 119
EDP current / power consumption figures copied from R68 schematic (Rev 2, dated October 28, 2012, not available on IBL). LI NOT 10 REVEAL OF avwos on e T 0T OF 94
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Page Notes

Power aliases required by this page:
- =PPVIN_SW_TBTBST (8-13V Boost Input)
- =PP15V_TBT_ REG (15V Boost Output)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

s1seoomn: Thunderbolt 15V Boost Regulator

vds (max) : -30V
CRITICAL  Gos (max) : +/-12V cRITICAL
vgs (th): -1.4V
8%?089%}3 Rds(on): 46mOhm @ 4.5V Vgs 1.3095
. PPVIN SW _TBTBST BGA Id(max): 3.7A @ 70C 3.3UH-6.5A
Cranges Tequizea ST : VT egagnsnon
for g5, 0 SR mag o N 12 0o 2 o PruB063T-5m
. 12 Voltage mot specified here, C3090: C3091:
R3080°) |2 c3080 g o e 0¥ ope
470K 0.1UF 2 v ~
] 393 . R3091* CRITICAL
2 F2K 200K 5 o|a|alq
. @ v —— D3095
TRTBST_PWREN_DIV_L = CRITICALS" PDS520XF
TBTBST_EN_UVLO 25 lan/uvio s Fers
U3090 s
LT3957 SNS2
TBTBST INT' 28 finrvee oFN XW3095
PLACE_NEAR-C3095.1:2 mm
TBTBST PWREN_ L TBTBST_VC 30 Jye 1 TBTBST_VSNS
— — — 2
R3093' - . sl Hene R3095"
ggpoFg7 35 0% TBTBST RT IR 3; < c3088 137K P15V_TBT REG,
b N 1y
Y 2 2 i 5 out = .
Q3005 Q3005 XSR-CERM W TBTBST SS 32 lsg Vout 15.47v
DMN5SLO6VK-7 DMN5SLO6VK-7 402 = )
SoT-563 SoT-563 eax 31 095 Max Current = 2A°?
UF-0.060HM
34 lsync Freq = 480KHz
2 .
+ ca00s .
73. 0.33UF senp amp
ety TEE SHEEER C3096 ¢
= = : FHEEEEEEER 1T00p —
<R2> 3 2
UVLO(falling) = 1.22 * (R1 + R2) / R2 VE IR 12062
UVLO (rising) = UVLO(falling) + (2uA * R1) - SGND shorted co
: . . = *
UVLO = 4.55V (falling), 4.95 (rising) GND inside package, Vout 1.6V (1 + Ra / Rb)
no XW necessary.
=2y Q3088
DINEL0sVR-7 'R3088
330K
BATLOW# Isolation
%3 000 . =PP3V3 S4 TBT . 25 «s &
DMNBEZH?V%}'%EE? ISYNC MASTE. LEAN J45 SYNC DATE=04/26/2013}
R Pull-up on RR page .
v moBM BatLoW L S[ 3T ~TBT BATLOW L . Thunderbolt Mobile Support
“ [_— TBT BATLOW L “"'0"5““1““65%“75 I’b
= WAKE FASE-TRUE — -
(3 Apple Inc. —
<} 6.0.0
NOTICE OF PROPRIETARY PROPERTY: L2z
CONTAINED HEREIN dvt
PERTY OF APPLE. INC
5 B 78" THE G T
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 30 OF 119
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBL: T IN WHOLE OR PART T
IV ALL RIGHTS RES 30 OF 94
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3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

=PP3V3_S4 TBTAPWRSW

. _PP3V3_S4_TBTAPWR

Nominal Min Max
CRITICAL ®  IV3P3 1100mA 1030mA 1200mA
Cc32871|, c32801 103281 IHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum) C32201
1oye - SouF o oTUR IHVS3 ~ 890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) °-19¢ | SIGNAL_MODEL-TBT_MuUX
[ i 18y XsR-CEEM 2 Vo5
msgé@é 2| xsr- uzm;ﬁ 2 2 Xgk cERM PP3V3 S4 TBTAPUWR .. GND_VOID=TRUE 0201 CRITICAL
- vapsoul 18 MIN-NECKWIBTH-0:30 M (Both C’s) U3220
Yaps VoErEESs 1Y c3275 005 = CBTL05024
- 2oy 12 . }—‘ HVQFN34-COMBO
B pivasASwaETAPWRSW . ou( R RN TETAPUR o os A DaR e 0. a70F | | 20 e p . TBT A D2R_C Nels 7 ra- e ma[ 15 TBT A CIO SEL  om.,
15.75V Max T v i @—\ C3276 1 H?“ . - TBT A D2R_C_P<l> e |re. AuxTo EN|_2% TBTDP_AUXIO EN
0.47 i s po| & __TBT A DP_PWRDN
03215 CRITICAL . C3230 1|2 . DP_TBTPA_AUXCH_N 1 laux-
323 g¢ CDBgflelogGPR 28V 2 2 B ""@—‘35 ¥§$§2 :gig: (C: [; o.1ur |IZEE&2%, . DP_TBTPA AUXCH P 2 laoxs  (1pU) AUXTO-| 22 .
- T A C32371 12 0%t (17p) AvKzO]
oo FavLTz| 4 o.1or 11588 DP_TBTPA_DDC_DATA 4
- OD—=TBTAPWRSH_EN S law 1sET_vapyl 8 TBTAPWRSW_ISET V3P3 = D
. . @ TBT_A_HV_EN v_en seT_sq 10 | TBTAPWRSW_ISET_SO . @m}TBT_A_CONFIG1_BUF 16 |ea_perour _per| 18 TBT_A_CONFIG1_RC .
- ser_sq9 2
o 22 QD—=TBT_S0_EN 0 ISBT_S: TBTAFWRSWE;_FS:‘?fsfSV CBTHY P15y DP_TBTPA_ML_C_P<l> C3§32§UF }—‘ﬁé e . DP_TBTPA_ML_P<l> 11 |pp,
g : : 2 o <1 10 |pp-
aNp T v s R3210!| |'Rs3211 R3212 DP_TBTPA ML C N<l> (3233 x . DP_TBTPA_ML_N<1 o omos| 15 DP A LSX ML Pels o
EEREENE Y below 22.6K 22.6K 36.5K 0.220F | 335 5307 . TBT A LaTX 14 |iore (gpy, PPMIO-| 20 DE_A LSX ML N<l»
SLOW  adw J‘Z"w %Z;uw - 0D A ] TBT: LSX A R2P/P2R (P/N
o i e - Q@ TBI_A_LSE: Lsrx (1pD) A
2 2 23
TBTAPWRSW_ISET S3 R <RV3P3> 12 17
TRTAPWRSW LSET SO R .. @m-DE_TBTPA_HPD oo seD) TBT_A_HPD
TBTHV:PISV | | TBTHV:P1SV i1 roule protection —on Titesn
R3213 R3214 requires two R’s per HV BRI
Pt - € ISET_Sx with CD3210.
1’;;‘;4? ](v“’" Single R on ISET_V3P3 OK.
<RHVS3> <RHVSO> ILIM = 40000 / RISET =
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION -
11850145 2 |res,wmn 1w 1/z0.17.0x,1,0201, 5m0,r | R3210,R3213 TBTHV: P12V
11850145 2 |res,wmn 1w, 1/200,17.6%,1,0201, 50,¢|  R3211,R3214 TBTHV: P12V
- CRLTICAL Thunderbolt Connector A
Nominal Min Max L
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
Y PP3V3IRHV_S4 TBTAPWR F
e0s T L e
TBIACONN 1 c
C32001 ™
T01UF -
%
A8y
*7R-GEeY

GND_VOID=TRUE

TBT A _D2R P<0>

2 TBT A D2R C P<0>

2
0.47UF L%m Raay

TBT A _D2R N<O> C3275 1
0.47UF AL

AR A,

1
Dp_TBTPA ML C_pe3s 3278

2 TBT A_D2R_C N<0> |
GND_VOID-TRUE
R3294!
i
i

NO_XNET_CON]

2 DP_TBTPA_ML_P<3>

GND_VOID-TRUE

‘R3295
K

NO_XNET_CONNECTION=TRUE

CRITICAL

BEEER 1

Vs

g
xsR-CERM 2
TBT Dir

DF ix - . TBT_A_R2D_P<0>

GND_VOID=TRUE
(Both C’s)

C3270 1|z
WH—&—\%E T IBT A R2D C P<0> cmyur

. TBT A_R2D_N<O>

TBT:
TBTACONN
NE yit
oK1 bl
E-T8

TX 0

GND_VOID=TRUE

V) C3D206 B

c

=0 TE W
0:20 MM
0-18

Blo

2
Z

3271 1] ; TBT A _R2D C N<0> Gmue
20
%5

DP_A_LSX ML_P<l> .

2
0.220F | 108 8537

2 DP_TBTPA ML N<3>

i
b

B12

DP_TBTPA ML C N<3>  ~3579 3 :
0.220F | %5g Gs01

. _TBT_A_ HPD

]R3278

B1a

DP_A LSX ML N<l>

TBT: Unused ‘

Ble
Ble

?%ow
o6

TBT_A_D2R1_AUXDDC_P.

TBT_A_D2R1_AUXDDC_N

TBT: RX_1

. _TBT_A_CONFIG1_RC

TBT_A_CONFIG2_RC

R3252"
i
17238

2hr
201,

‘R3251 c32941|
Y

200 -
i P

1 C3295

L33
,86

2 x78-cERM
82081

'R3241

DP Source must pull
down HPD input with
greater than or equal
to 100K (DPvl.la).

Sink HPD range:
High: 2.0 - 5.0V
Low: 0 - 0.8V

B20

514-0876

MDP-J44
ppp F-RT-TH aNpo o|BL |
conFIGL ML _LANEOP o
ConFIGz  ML_LANEON o
eNp2 e
ML_LANE3p ML _LANELP o B3
[0 M rangsy ML_LANEIN o Bil
GNDa GND3 1 B13
l 0 avx cuwp  ML_LANE2P o | B1S |
- B17
Avx_cin MI_LANE2N o
O DP_PWR RETURN o212

GND_VOID=TRUE

C3272 1|2
YT }—‘igé T3V IBI_A_R2D C_P<l> qmu v

- -
TBT: LSX_R2P/P2R (P/N)

- - 0 TBT A _R2D _P<l>

- - 0 TBT A _R2D N<l>

TBT: TX 1

1 TBT_A_R2D_C N<l> 28 90
$ 0.22UF 207

470k R's for ESD protection

on AC-coupled signals.

SYNC _DATE=04/26/2013]

ISYNC MASTER=CLEAN J45

Thunderbolt Connector A
e
051-0675 | D
(3 Apple Inc. —
S 6.0.0
NOTICE OF PROPRIETARY PROPERTY: hiz ez
CONTAINED HEREIN dvt
X o

T 70 MAINTAIN THIS DOCUMENT IN CONFIDENCE 32 OF 119
1T NOT 0 REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [JHEEL

TV ALL RIGHTS RESZRVED 31 OF 94
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3.3V/HV Power MUX

V3P3 must be S4 to support
wake from Thunderbolt devices.

.. =PP3V3_S4 TBTEPWRSW . » -EB3V3_S4_TBIBRUR
=== Nominal Min Max
CRITICAL i IV3P3 1100mA 1030mA 1200mA
Cc33871|, C33801 103381 IHVSO 890mA 830mA 930mA (assumes 15V, 12W minimum) C3320*
3ok -t S2UR 0 TUF IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W) 0-1%%1.;“ | SIGNAL_MODEL-TBT_MuX
298 6239 %y XsR-CERH 2 Vo5
orv-$aRY 2| XsR-CERM-T 2 2 XSR-CERM PP3V3 S4 TBTBPWR .. GND_vOID=TRUE 0208 CRITICAL
CASE-B2-SH €03 0201 Tarsolas [N LINEWIDTH-0. 35 1 (Both Crg) U3320
Yoo Jvaes VolrAcE s 3y 0 20 M c3377 3012 = CBTL05024
. _=PPHV_S4SW_TBTBPWRSW — 12 EP3VRHV sS4 TBTBPWR s @Uy—IBT_B_D2R N<l ,—{ }—\‘ HVQFN24 -COMBO
1s 75\7?4 — < 6 our([12 T i mas e o BT B DR Pols 0.470F | 205 25200 .« TBT B D2R_C_N<l> 7 |ra- 18_mna| 15_TBT B_CIO SEL =
. ax T v ot i o O——E—s S E——— (3376 1 H?“ . - TBT B _D2R_C_P<l> e |re. AuxTo =Nl 2% TBTDP_AUXIO EN
1 1 1 311 0.47 [N ALY 6 TBT B_DP_PWRDN
03315 : : C3310 CRITICAL C0331%E i <1:§U3F86 (033101: 'E | CERM-XSK-1 DE_PD|
a7 TUF U3310 108 20% 1o DP TBTPE AUXCH C N —=3330 1|2 . DP_TBTPB_AUXCH N 1 |aux-
323 g¢ CD3I2I1AORGER | xsr-cBS 2 2 BeaVoxsr |2 32Y ""@—‘DP TBTDBE AUXCH P o.1ur | IZEE- &%, . DP_TBTPB_AUXCH P 2 lavx+  (1p0) AUXTO-| 23 o
xsR-cERM 2 2 ke 9PN 6201 0402 402 oo C3331 1|2 020 (1PD) AUXTO4]
oo FavLTz| 4 o.1ur | IE, (> DB_TETPE_DDC_DATA 4
0301 = — oo -
. [D>—=TBTEPWRSH_EN S law 1sET_vapy 8 TBTBPWRSW_ISET V3P3 DE_TETPE_DDC_CLK 8
o —IBT_B_HV_EN HY_EN 1SET_S0[ 10 TBTBPWRSW_ISET SO 1 20 @m—TBT_B_CONFIG1 BUF 1€ lca_DETOUT 18 TBT B CONFIGL RC s
_— = SET 53 9 2
o QD—=TBT_SO0_EN 0 TSET. TBTBFWRSWE;_FS:‘?fsf - [ » - (o DB_TBTPB_ML_C_P<l> ’—{CSC?:;%UF }—U T EIT 2 DP_TBTPB_ML_P<l> 11 |pp,
anp T PPLSV | iP1S R DP_TBTPB MI_C N<l> 3333 o 020l . DP_TBTPB ML N<l> 10 Jpp- 1o Db B LSX ML Dels
T 12v: see R3310 R3311 R3312 -—\—HT!W‘ DeMios| 19 DP_B LSX ML P<l> .,
HJNYJ:FJ ;J B tow 22-6K 226K 36 5K 0.220F ! '35 8537 TBT B LaTX 14 |iory (rpy, PPMEO-[ 2 DB_B_LSX ML N<l> e
) ) = D LBL_B_ STX (170) [ rmr. Tox A Rop/PoR
V;’Z& g\%m LZ”W - TS FEN TBT: LSX_A_R2P/P2R (P/N)
L[ ].700 P _B_
W_ISET S3 | <RV3P3> 12 17
TBTBPWRSW ISET SO R = @uy—DRE_TBTPB_HPD HPDOUT D) TBT B _HPD
TBTHV:P1SV | | TBTHV:P1SV  ginone raule protection —on Titesn
R33137) [R331a oot IS Beher i s
;v 1% % 'v ISET_Sx with CD3210.
1’;;‘;4? ](v“’" Single R on ISET_V3P3 OK.
<RHVS3> <RHVSO> ILIM = 40000 / RISET =
For 12V systems:
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION -
11850145 2 |mes.wrs eiiw,1/200,17.0K,1 0200, 500,07  R3310,R3313 TBTHV: P12V
11850145 2 RES,MTL FILM,1/20W,17.8K,1,0201,SMD,LF R3311,R3314 TBTHV: P12V
- — - CRLLICAL Thunderbol nn r B
T v s underbolt Connecto
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A
PP3V3RHV_S4 TBTBPWR_F
0605 R S
€3300° = FRIBERN G
50108 —— MIN-NECKWIDTH-0120 MM GND_VOID=TRUE
CTags VOLTAGESTE-SV(5_18.9v) C33051
X7R-CERM 2 0.01UF
6502 395
1 0. xsR-GERM 2 GND_VOID=TRUE
GND_VOID=TRUE R 12 (Both C’s)
(Both C's) 2 R7%-cerm ) ) CRITICAL ) ) C3370 1|2
C3374 1]z o TBT Dir DP Dir DP Dir TBT Dir  1pr g pop peos S . 220F }_‘—‘325 T3V IBT B R2D C P<0> ey
TBT B _D2R_P<0> o 4707 (05 T 701 2 TBT _B_D2R_C_P<0> - TET B RaD No0. ©3371 1 HZ TBT B _R2D C N<0> &m=e
TBT B D2R N<0> 3378 1 s 2 TBT B_D2R_C N<0> | - olzlalals o 2o
- HEHERIE] T P
\—{o 70 }—}—‘CERMAXVSKN]] a_vop-1RuE G vorp=rrus BT RX O L TBTRCONN 7 ¢ .
R3394) |®R3395 73500 s R e ny
17258 5% 0w MDP-J44 0-18.9V) C33 06 z
" 32 220G o F-RT-TH awoo oAl | ¥
A4 e 2610 coveran  Me_taveop o "
NO_XNET_CONNECTION=TRUE NO_XNET_CONNECTION=TRUE ‘ e i avzoN o GERu
conFG2

C3378 1|2 A8 enp2 GD1 o {2
DP_TBTPB_ML_C_P<3> 0.220F [ 208 8537 5 DP_TBTPB_ML_P<3> 210 ML LaNE3p ML_LANELP o | B9 - DP_B_LSX ML_P<l> s,
DB_TBTPB ML C N<3> 3399 115 - DP_TBTPB_ML_N<3> 212 | 0\ anmey ML_LANEIN G| A11 - DP_B_LSX ML N<l> .
‘—{ }—‘zna T7 Ala oND3 g ALs
0.220F Il %58 8301 TBT: Unused ‘ D4 o7

9!
23
23

EYT D S g TS TBT: LSX_R2P/P2R (P/N)

R3379") |'R3378 21810 aux cry  MD_LANEZN | AL7
4709 a7 22015 op pum RETURN | A19 ]

1b>ow
5201

GND_VOID=TRUE

C3372 1|2
S 220F }—‘3(2? T3VLIBI_B_R2D C_P<l> amu

PORT A

- - 50 TBT_B_R2D_P<l> 1 TBT_B_R2D_C N<l> 28 90
= s P P 50 TBT_B_R2D N<1> 0.220F zéY
w0 »» _TBT_B_D2R1_AUXDDC_P - 514-0876 TBT: TX 1 D_VOID=TRUE
w0 TBT_B_D2R1_AUXDDC_N - R3373
TBT: RX_1
52 IBT_B_HPD
.. _TBT_B_CONFIGl_RC 103302 DP Source must pull
+» em_TBT B _CONFIG2 RC 0.01UF down HPD input with )
< B - > 12% greater than or equal 470k R’s for ESD protection
XSR-CERM  £o 100K (DPvi.la) . on AC-coupled signals.
R3352'| |'R3351 c3394: |:c3395 ‘R3341 ozer =+
V}g‘é‘ %yiow 3% %9;;!; = Sink HPD range:
AR N x7R- cem 2 2 378 conm rgél High: 2.0 - 5.0V
Low: 0 - 0.8V ISYNC MASTE! LEAN J45 SYNC DATE=04/26/2013}
4 Thunderbolt Connector B
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CRITICAL

J3501
SSD-X29-D1
F-RT-SM

. PCIE_AP_R2D_P

[« PCIE_AP_R2D_N

9.6
1C357

1UF
NOSTUFF
CERM

NH+/-0.1NH-0.85A
4 0201

PCIE AP D2R BT

NH+/-0.1NH-0.853
76 6201
OMIT_TABLE

PCIE AP D2R PT |

ATIRPO

CRITICAL i
L3501 =

RT

CURRENT SENSE

IR
L (YYY )2 PCIE AP R2D PI_P C13‘ 31 oo
0.6NH+/-0.1NH-0.85A 20¢ | [ wem-como2 N
NOSTUFF oz l PART NUMBER l QTY} DESCRIPTION l REFERENCE DES l CRITICAL l BOM OPTION ‘
1C3570 [ 11750201 [ 4 [ RES, OOHM, 0201 L!ShD,L3571,L3573,L}3574 [ ‘
0_1UF
S 18
XSk -CERM
3361
L3571
o LN E_AP_R2D PI N 1}7 CIE_AP_R2 N
 WIFI EVENT dmoa s 0.6NH+/-0.1NH-0.85A Tot | ["wewm-coanz
+/-0- B €3530
CN;;’;UFF OMIT_TABLE 2 som
1
05 LUF 3.3V WLAN Switch
18y
2 XSK-caru Part TPS22924C
Type Load Switch
1,3 S5 -TABLE R (on) 18.5 mOhm Typ
@ 2.5V 25.8 mOhm Max

U3550
TFSgZSZ‘l
4 0 PP3V3 WLAN R a1 cs® a2 _PP3V3 S5 WLAN
VOLTAGE=S -3V CRITICAL
Max Current = 2A (85C) onfc2 PM_WLAN_EN

3}

s - 90 ori-Somn -
- et
7 - oo PCTE_CLK100M_AP_CONN_N 2 (Y Y Y L+ PCIE_CLK100M AP_N e
e - —_—
S
= oo PCTE _CLK10OM AP _CONN_P 2 (Y'Y Y > PCIE_CLK100M AP P -
Y - o s
=
o BLUETOOTH —BT_WAKE_L
=l - PCIE_WAKE_L oy 12 05 60 e _ppava s4 BT NO_XNET_CONNECTION=TRUE
— - : - 03510
10 - DMN32D2LFB4
16 — . USB_BT_CONN_N 103 DFN1006H4-3
17 — 2 USB_BT_CONN_P "
iy PP3V3 _S3RS4 BT F o)
T 13505 .
O3 —PP3V3_S4_BT 3 les PRIV
21 0 _01UFFERR-120-OHM-1.5A L— 21 U3510 s —
O— B 18% 0402-LF PI3USB102EZLE]|
XY e nsaseasson v s e = UsB BT P o
51651016 852 CRIAEN, © USB BT B oy ['R3512
L D BT N &myow g 15K
i = 17200
- M Supervisor & CLKREQ # Isolation
a0 —BM _SLP S4 L 10| R
GND Delay = 130 ms +/- 20%
- PP3V3_WLAN_F .. .. =PP3V3_ S5 JWLAN .. ..
CRITICAL
1 5
R3553 |'R3554
L USB_BT_WAKE Now R o5
H USE_BT T 5 U3540
i SLG4AP041V
2 TDFN
P3V3WLAN_VMON|__
.. AP_RESET CONN_L .
« AP_CLKREQ_( our| AP_CLKREQ L gm0
X29C CONNECTOR
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PLACE_NEAR=J3700.1:
CRITICAL

3mm

L3700
FERR-26-OHM- 62
-PP3V3_S0SW_SSD LYY YLz

PP3V3 _SOSW_SSD_FLT
WIDTEZ0 . 6T

OOB Isolation

BYPASS=U3710:5 mm

CRITICAL
74LVC1G08
SoTes1

MIN LINE WID
MIN-NECK W
VOLTAGE=T. 3V

15T

51450449 R3700 1
. CRITICAL 1 =
PLACE, . NEAR=L3700.1:1mm 1/20W
= g3700 261, .. _=PP3V3_S0_OOB1_PWRDN
eNp_vorp E-RT-SM gNp_vorp
2 [ 55 prenset s o
= 1
2 o Z; SMC_OOB1_R2D_CONN_L 0.10F
El DY SMC_OOB1_D2R_CONN_L 185 -
o — *ER-GEOT
515 50 SSD_PCIE SEL L o CRITICAL
1o 49 SSD_DEVSLP - . 74LVC1G08
=PP3V3_S0_SSD_AUX 1o 48 SMC_PWRFAIL WARN L . 2 SoT89L
SSD_RESET CONN_L LHIDY 47 =SSD_CTRL_EN am o
NC_SSD_MFG_RSVD El L
PCIE_SSD R2D C N<3> C3710 1]|2 gup vorp=true 04 46
== % T8V XSR-CERM 0201 — o
0. 1UF .« PCIE_SSD R2D N<3> | lrus11 [ S7RuE| PCIE_SSD_D2R N<3>  pom oo
w1 —BCIE_SSD_R2D_C_P<3> 1|2 gnp_vorpes PCIE SSD R2D P<3>| leuei2 [ 447pupl PCTE SSD D2R P o - -
. 10F | T8 1oV e 0701 EENDS s o =
e O—BCLE_SSD_R2D C N<2> C3712 1|12 anp yorp-true 22 PCIE_SSD R2D N<2> | [lrrupld | g 42 7ruE| PCIE_SSD_D2R_N<2> oo o e
0.1UF | [ 10% 18V XSR-CERN 0201 . PCTE_SSD R2D P<2>| lreusls [ 417RuE| PCIE_SSD D2R_P<2>  pwwm 1o
s PCIE_SSD R2D C P<2> C3713 :||2 owp_vorp-True ELH D 40 =
0.10F | [ 10% 18V XSR-CERW 0201
w1 (D—BCIE_SSD_R2D_C N<l> C3714 1| o 39
0.1UF | 9297 PCIE SSD R2D N<l>| lrpusie [ 38 7ruE] PCIE_SSD_D2R N<l> g oo o
e 1s PCIE_SSD_R2D_C_P<l> C3715 1 ot 2 PCIE_SSD_R2D P<l> | lrrusld | g 371ruE| PCIE_SSD_D2R_P<l> oo o= e
0.1UF 020 20 36 =
0
o —BCLE SSD R2D C N<0> C3716 1 _ 2 PCIE_SSD R2D N<O> | [rrug2l | o 3571RUE] PCIE_SSD_D2R N<O> oD
0.1Ul 0207 . PCIE SSD R2D P<0>] lreus22 [g 347R0s] PCIE_SSD D2R_P<0>  pom o
w1 p—BCIE_SSD_R2D C_P<0> C3717 1| | EEN DS 33 bt
| 0707 oa
0.1U] SSD_CLKREOQ_CONN_L o
25 32
0
26 1o 31 PCIE CLK100M SSD N e .ia
Per Intel PDG, use PCIe style decoupling, when muxing PCIe & SATA 2715 20 PCIE_CLK100M SSD P __&muie
ETH DS 25
sa [ 59
ss o 0
Supervisor & CLKREQ# Isolation S5 1o 61
57 62
P 0
Delay = ~55ms EEDY 3
=PP3V42_ G3H SSDSAK ,,
CRITICAL : C3740 =
= 8, 1UF ;
U3740 ) Gumstick3 Connector
SLG4AP016V *
TDEN

APN 34350511

SSD_RESET L __m

=SSD_CTRL_EN .
SSD_CLKREQ L m@,,
_ _ >

R3742
}ZOOK

MAKE_BASE=TRUE

SYNC _DATE=04/26/2013]

ISYNC MASTER=CLEAN J45

SSD Connector
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L3902 o NOSTUFF
BvpAss-U3s00.x13 2. samy o OO - EAZSSMOHM 'R3934
s1se 33 PPIV3S5S CAM 1 2 _P1V35_ CAM_SRVLXD PHASE .. 100K
MIN-REREWIRT 1008 27200
VOLTAGE=1-35V 13906 1C3921 |21C3922 B PLACE_NEAR=U3900.K13:4MM 9
2NH 120'%0
4CAM_RAMCFG2
I}qv CAM_RAMCFG1 .
N
CAM_RAMCFGO .
U3900 OIS =
BCM15700 s
c FE(?I\ ‘R3933 ‘R3935
D SYM 3 OF 3 330K 330K
CRITICAL ad 2o 20"
MIpz_acND 2 + 96 U5y
OMIT_TABLE ol et PPOV675_CAM_VREE, .. . L3901
. DDR_VDDIO VIN LINE WIDTHSU . oM 1.0UH-1.6A-55MOHM
€10 K4 MIN NECK WJDLH 0. 2MM
c7 |)ec1E_anp N4 VOLTAGE=D 103927 1 2 P1V2 CAM SRVLXC PHASE ..
0.1UF 1008
- o 1%, C3914 C3915 PLACE NEAR=U3900.M13 : 4MM
G14 DDR_vDDIO_CK| G5 2 2g2% xsr 4 _7UF 4 7UF -
w12 |)eMU_avss 6201 2%%v  PLACE_NEAR=U3900.M13:2.54MM
DDR_VREF, NS L xR
PCIE_vDD1P2|CB PP1V2 CAM PCIE VDD FLT
r pussc = VIN LT WiDT-0 s
R = MIN_NECK—dIDTH 0
PCIE_PVDD1P2[ D9
PP1V2_CAM _PCIE PVDD_FLT
. GND_CAM_PVSSD, ¥15 DDR_avDD1PE|IL WIN LINE WIDTH-0.6 U3900
- NI NEGRIRTCS S
o VOLTAGE BCM15700
g 113 Il pvssp MIPI_AVDD1P8|L7 FBGA
Lia | [T v . SYM 1 OF 3
Lis 86 TN LINT WIDTH=D W e MIPI_CLK P 27 lurer_ce_cix CRITICAL DEBUG_o0| BiL TP_CAM_TEST_MODEO
PLL_VDD128 MR R =0 - 2 1C3910 C3951 o v OD—MIBI_CLK N R7 IMIPI_CM_CLK DEBUG 01| C14 TP_CAM _TEST MODEL
(= IUF OMIT_TABLE DpEBUG_02| B14 TP_CAM_TEST_MODE2
A1 oTP_vDD3P3|[ D7 e MIPI_DATA P B8 lMTPI_DPO pEBUG_03( 215 TP CAM LV JTAG TCK
| [ o (>_MIPI_DATA N &8 lurpr_pMo DEBUG_04| ELL TP_CAM_LV_JTAG_TDI
B6 M14 1o DEBUG_05| EL0_TP_CAM_IV_JTAG_TDO
o SR*VDD}”C[ e 1 C3928 2 5% corm = NCXEE TP DPL DERUG_ 06| F1L TP_CAM_LV_JTAG_TMS
X% i2.50mM NCEEMIPT DML DEBUG_07| F10_TP_CAM_LV_JTAG_TRSTN
C = N DEBUG_08| S}y
| e w2« —BCIE CAMERA R2D P B7lecrs mopo DEBUG_09| S50\ C
- 513 « .« >—PCLE_CAMERA_R2D N 7 |pcre_rono pEBUG_ 10| BING
ﬁ sx_vpp_3230 | 12— pesue_11| Blgc
1 = BN = « 1 >—BCIE_CLK100M CAMERA C_P B10|ecrs REFCLKP pEBUG_12[ 50 <
s | | — (=PP3V3_S3RS0_CAMERA) e 3 CD—BCLE_CLK100M_CAMERA_C_N A10 lpcie REFCLKN pERvG_13[ Ko
15| K2y,
vssc PLACE_NEAR=U3900.M14:2.54MM peBUG_ 14 Kinc
:: ok e of ziz + P1V2 CAM SRVEXC-PHASE,, ca 9—26 e e PCIE_CAMERA D2R C P A8 lecIE_TDPO pERUG 15[ Li}ne % a5
x ) . MIN7NWL§T$I%£J;§5€ 2MM RE .. PPIVE_CAM o e Um—ECIE CAMERA D2R C N B8 lpCIE_TDNO DEBUG_16[ L3fnc
) K13 P1V35_CAM SRVLXD PHASE . > 83V 4
o s vio_o (o1 ot ivigmy i XW3901 NesE fpcte_TmsTe
RN R = THS0 £ )
. BIOT RO GND_cau pyssn R N ecte_TESTN
— § TING WIDTH=0. 6T Ppava R3913'| R3914" Gpro_oof R12 CAM RAMCFGO
- — voD_1p3saiELe BRLV3S _CAM .o o %‘E‘z&%%“?”““ 0.2 1K 1K . @om_CLK25M_CAM_CLKP 213 Jyrar, p GpTO_01| P12 CAM_RAMCFGI1
= - 1/20m 1/20m “ (D—CLK25M_CAM_CLKN 212 lyrar, GpTo_oo| PLL CAM RAMCFG2
— R SH 251, GpIo 03| P10 CAM_GPIO3
X1
o1 12C_CAM_SMBDBG_CLK DI5 lr>c cLk DBG apro_oaf P NOSTUFF
Ks F15 PP1V2_CAM_XTALPCIEVDD C3942 C3940 C3934 1C3935 |1C3936 1C3937 — h . ne
X6 o D5y UF ROOF Qo5 UF 1§00FF 05yt UF R Eg gm SISIBDBG DAT e o e R319o3ozl
3 3 £3 o GPIO_06
K7 G15 PP1V8_CAM [ . . o3y 189 2 Bodv o E S fr2c_bATA_DBG X ECa 0K
o VPDLES, = 2 GERM-XSR |2 X7R.M SE5Y 25y CERM SERN-XSR > I2C_CAM_SDA RS |12¢_DATA_SENSOR ar1o_07[ M3 /288
]| 13941 _ B
. 2,2 BTSSR TP 00 s 0 BYPRSS-U3900:Smm o0 0000 PBYPASS=U3900: Smm NOSTUFF _TP_CAM_JTAG_TCK __ Fi3lyrac rck varTeTS| D13 CAM _UARTCTS ..
= 2 & 1 R3991 TP_CAM_JTAG_TDI E12 |57aG_TDT uarTRTS| D14 TP_CAM_UARTRTS =
N o = 0 _TP_CAM_JTAG_TDO  F12lsrac_1n0
| 3939 e . TP_CAM_JTAG_TMS D12 |3rac_Tms unrTRXD| E13 CAM UARTRXD
vs vope 10F BYPASS-U3900.F15:2. 54MM
Rl 18y TP_CAM_JTAG TRST I Dlldsrac TRST+ UARTTXD| E14 CAM_UARTTXD
B — 2 xs58 w . PP1V8 CAM oBo1 . _CAM_JTAG _SRST L c1iarac_srsTr
] PP1V2_CAM . YPASS-U3900.G15:2. 54t TEST_our| 912 CAM_TEST_OUT
s o . CAMERA_CLKREQ L P1yjeciE_cLiREQ TEST MoDE M10 CAM_TEST MODE .
B12 [XTAL_AVSS VOLTAGE=1=2V CAM_PCIE_RESET L R14]pCTE_RST* . J c1a
- = U3900 CAM PCIE WAKE L N1z ecrn waKEs STRAP_XTAL_FREQ) CAM_XTAL_FREQ .
VDDOU[ R11 - BCM15700 STRAP_XTAL_SEL| C12 CAM XTAL SEL ..
FBGA CAM_PWR_SEL 612 |bpR_PWR_SEL
. .- o @m-MEM_CAM_A<0> L3 |oor_anoo sz or s DbR_poo0| €2 MEM_CAM_DO<0> o [CcaM DEBUG_RESET L Eigfepser
B e e v o o2 o MEM_CAM A<l>  Malpor_apoi CRITICAL DboR_DQo1| B3 <1~ o NOSTURF
L3902:1 vsense ppfi2 —PELVAS_CAM a0 n 2220 @um-MEM_CAM_A<2> N3 Inpe apoz OMIT_TABLE DDOR_pQo2| E4 MEM_CAM_DQ<2> e 103990
o0 @-MEM_CAM_A<3> 13 lpor_apo3 bbR_pQo3| D2 MEM_CAM DO<3> o o 10F
XTAL_RVDD1P2 220 -MEM_CAM A<d> Ml lope apos DDR_DQOs|[ E3 MEM_CAM DO<d> G e - 1oy,
R 2 22 2 @Um-MEM_CAM_A<5> M2 lnpe_apos DoR_DOOS| FL MEM_CAM DO<5> D 2 gERN-xsR
MAKE_BASE-TRUE MEM_CAM A<6>__ P4 |ppr ’ F4 MEM_CAM DQ<6>
— e oo qUD-MEM_CAM _A<6>  Pilooe_apos bor_poos| £4 MEM_CAM DO<6> G ..
= 2EVDoI0 S3RS0_CAMELE Q- MEM_CAM_A<7> N2 lpor_ano7 ooR_pQo7| F2 MEM_CAM DQO<7>  Gmsy e
MEM_CAM_A<8> 23 |onn anos ooR_poos| B5 MEM CAM DQ<8> e
1 C3960 38 MEM_CAM _A<9> P2 Ippr aD09 DDR_DQos| €3 MEM_CAM _DO<9> v
o oToR e MEM_CAM A<10> J4|ppr ap10 DDR_pQi0| BL MEM_CAM DQ<10> o
1oy, o1 2 @-MEM_CAM A<11> R2Inp api1 DDR_DQ11| B4 MEM _CAM DQ<11> e
? GERM-XSR o0 QE—MEM_CAM A<12> L1 Iopr_api2 DpoR_po12| A5 MEM CAM DO<12> D
5 36 MEM_CAM _A<l13> Pl DDR_DQ13| C5 MEM_CAM DQ<13> 36 91
& MEM_CAM_A<13> Piloog apiz poiaf C5 MEM_CAM DO<13> o
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.- BR1V35_CAM

BYPASS=U40j00 m 4mm | BYPASS=U400p.B2:4mm ByPAss umnu D2 BYPASS=U4000. K2 s 4mm
2 C4003 1 C4004 (1 C4005 C 7 4008 1C4 009
0.470F—— 0 . 1UF 0.1
, e S %y %ng
Corv-xsr-1 |2 CERM-XSR 2 CERM-XSR
5 S61 a5 6261
R4000 BYPASS-II4 4
. . PPOV675_CAM_VREF AR 2 4 PPOVE75 MEM CAM_VREF) =
020 MIN- ROk meH 8:3 fm
VOLTACE=0 675
1 . PPOVE7S MEM CAM VREF
Re032 o e
1% VOLTAGE=D 675V
1/200
201, C4010* 1C4011
0.1UF —— 0. 1UF
10 Toy
1 cerMIR3E 2 2 &Rb-xsr
R4023 0201 0201 HEEREEREEE BB EHEEEE R
1% i
1/208 R4002% =+ VDDQ VDD g 8 CAM_WAKE:YES
e 5 MEM_CAM A<Q w3 £ €|, R40030
AV A<D 20 U4000 R e S CAM_SENSOR JWAKE L CONN 1 2 .. CAM_SENSOR_WAKE_L
= , xgxﬁmff? §7 a1 4GB-DDR3-256MX16 %&Nc = - . = = =
. |_CAM_A<2> 3 a2 FBGA we| Fe3ene .
- ) MEM_CAM A<3> N2 | a3 K4B4G1646B-HYKO L3ve CAM,WAKE-N?
NOSTURE . MEM_CAM_A<4> 8 | aq [TEo R403%
R4001§ . MEM_CAM_A<5> 22| a5 CRITICAL 250
i MEM_CAM_A<6> RE | ag poLo| B3 MEM_CAM_DO<0> - /250
e s MEM_CAM_A<7> &2 ] a7 OMIT TABLE pote| F7__MEM_CAM DO=1s. o 028t
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OD—MEM_CAM A<13> 73213 pou7[ B MEM_CAM_DO<7> &=
D MEM_CAM A<l4> 77 {214
Dost| F3 MEM_CAM_DOS_P<0> ey i »:
s D—MEM_CAM_BA<0> M2 | gao DEsL+5S3 MEM CAM DOS N<O> ey s o
o CD—MEM_CAM BA<l> n8 | pay
s v D MEM_CAM_BA<2> 3 | paz Dosu| €7 MEM_CAM_DOS_P<l> ey . n
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DRAM CFG Chart
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« =PPSV_S3 LTUSE

USB Port Power Switch

Left USB Port A

CRITICAL
womesa0nmn EM SLP S4 T 260 CRITICAL
We can add protection to 5V if we want, but leaving NC for now
R4690" [FPs2557DRY FERR-120-OHM-3A protection ¢ oo °
0 2 v o our1f 6 PP5V_S3_LTUSB_A ILIM 1Y PP5V_S3_LTUSB A F Place L4605 and L4615 at connector pin
sl t p o 7 * WIN LINE WIDTH-0. 5 > B o7
s C46051
1 @ USB_EXTA_OC_L 84rauLT* 0. 01;?:)13
CRITICAL
USB_PWR_EN 4 Y
_PWR_ v x7R-cERN 2 J4600
USB3.0-J44-ALT
Gﬁn = CRITICAL F-RT-TH
CRITICAL N 90 TE8Oma 1 Loveus
: C4696 , C4160%8 TCM0605-1 L USB3_EXTA R2D P 2 [ Qccn.
0.47UF ——220UF-35MOHM — 208 Y 5 el
T *23;“’ S4af 2 = USB_EXTA MUXED N L W‘_‘ USB3_EXTARZDN 2
X5R 2 o i = = - —_—
0402 caBRVE5 TANT — ~USB_LT1 N
. USB_EXTA_MUXED_P 2 (Y YL ~USB_LT1 P
CURRENT LIMIT (R4600+R4601): 2.19A MIN / 2.76A MAX CRITICAL CRITICAL
D4601 D4600
ESDOP2RF-02LS ESDOP2RF-02LS
TSsLR201 TSSLP-2-1

USB/SMC Debug Mux

=PP3V42_ G3H_ SMCUSBMUX
—=PP3V42_G3H_SMCUSBMUX

C46501 'R4650
0.1F —— 100K
8y 5%
CERM 2 Ti1ew
302 < Rios
41 10 —SMC_DEBUGPRT_RX_L 5 Juv vl L
w1 4 10 o SMC_DEBUGPRT_TX_L ‘e yae 2
[PI3USB102EZLE
7 TOFN
v 1 @ry—USB_EXTA_P or
. @>USB_EXTA_N |, CRITICAL
e £ SMC_DEBUGPRT_EN L
oD SEL=0 Choose SMC
SEL=1 Choose USB

SIGNAL_MODEL=MOJO_MUX_USBONLY

NOSTUFF
R4651
1 0 2
o NOSTUFF
ofio R4652
L 2

. @y USB3_EXTA_D2R_N

. @y USB3_EXTA D2R_P

<o

GND_VOID=TRUE

C4610 0.1UF , |

CRITICAL

D4610
ESDOP2RF-02LS
TSSLP-2-1

CRITICAL

D4611
ESDOP2RF-02LS
TSSLP-2-1

o —USB3_EXTA R2D C N

. Cp—USB3_EXTA_R2D C P

C4611 0.1UF

1|z

$868858568856468

u

14-0934

1 Moszev o201
XSR-CERM

RUE

D4
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CRITICAL
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CRITICAL
D4613

ESDOP2RF-02LS
TSSLP-2-1
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IPD Flex Connector
. cRITICAL
SMC Manual Reset & Isolation
Left shift, option & control keys combined with power button cause SMC RESET# assertion. J4800 51650689
Keve ANDEA with PSec power to isolate whem PSeC is mot powered . Se8pggree
No IPD on OF input pin PP3V3_S4 (symbol error) NOSTUFF ]
.. =PRP3V42 G3H_TPAD ool
ca80 ool 22_KEY ACT L .
BYPASS=U4850.10:5:5 mm 10% s 5
8% NC%—4-0 042X NC
4850 1 2 cRM-xsR Z2_MOST ol o o2 PSOC_F_CS L .. D
R 1R w35 _Z2_MISO wlgols PICKB_L e
- x7kr<0:§,§x251 2 = v Z2_SCLK 2] g ol PSOC_MISO .
Vo5 el o PSOC_MOST o
48 il . .. . _Z2_HOST_INTN el PSOC_SCLK o
04850 | = PLACE NEAR-05800.18:3MM _ppcy e COMULU: T2 —12C TPAD SDA
e FERR-120-OHM-1.5A ... Z2_CLKIN 0] o —12C_TPAD SCL
4w w _=PP3V3_S4_TPAD N
=S4 » TN NECK WIDTH=0 Zomy R4800" °
our 119 WS LEFT SHIFT KEY .. MIN LINE_WIDTH=0 50MM / K
12
@+ WS _LEFT OPTION KED by o 8 _WS_LEFT_OPTION_KEY ., B
[E— = el ws_cowror ey . PLACE_NEAR-L4807.1:2MM
Pull-up in US110 =
our aLt4l 6 SMC_TPAD_RST_L o - B
TR
o B
Keyboard Connector
51850752
P N e e~ CRITICAL
‘ ) J4813 @
‘ PSOC USB CONTROLLER ‘ " 2
, I - 3]
| - USB INTERFACES TO MLB ! EE DY
| - SPI HOST TO Z2 ! o s WS_KBD1 24
| - TRACKPAD PICK BUTTONS ! WS_KBD2 27
| - KEYBOARD SCANNER | . WS_KBD3 EL
| PLACE_SIDE=BOTTOM I WSiKED4 25|
R4804 _ YPASS=1U5701.49:50:11 mm | TPAD Buttons Disable WS_KBDS5 24
I & e 1.5 OElYFﬁ%—éJEEj 1. 1508 mm _—
i B . ppava s3 psoc BYPASS=U5701.45:50:5 mni ) WS_KBD6 >
| ) VEN-KECE_WIBTH= 3 30MM | PLACE THESE COMPONENTS CLOSE TO J5800 WS_KBD7 22)
Afien  VOLTAGES3ISV 1 1 1 THIS ASSUMES THERE'S A PP3V42_G3H PULL UP ON MLB . »» WS_KBD8 21]
) L Cc4804 C4805 C4806 | — o
., T00PF 0.1UF 1_7UF i +s 5+ WS_KBDY 29 |
[ R4803 22 o |2 8%y S &y WS_KBD10 19]
! 22QK 8581 5361 *°F i) ! ; . . WS_KBD11 14
‘ A ) THE TPAD BUTTONS WILL BE DISABLE e KBD1a =
‘ e i ) WHEN THE LID IS CLOSED WS KBDIs v
I =PSOC_WAKE_L = WS_KBD23 ! Lin cote - te 1D te < 640y WS_KPD14 i
| PICKB L 1 WS_KBD22 | = ST ’ — -
| .. BUTTON_DISABLE WS_KBD21 . | . WS_KBD16_NUM| 13
, w5 Z2_HOST_INTN WS_KBD20 | HS_KBD17 12
.. WS_LEFT_SHIFT KEY WS_KBD19 | WS_KBD18 EEI D
| > = . WS_KBD19 19
| = ! e . . WS_KBD20 E
I el alzlalalzlela]=]s ! G032 WS_KBD21 o
‘ dlaldaolalallels ! us"epa ]
| DN 3= | R4810 WS_KBD23 5 B
ocoo ]
| . WS_CONTROL KEY  ipp 3 AAB&&A ~ && . I B 2 WS_KBD_ONOFF| L 5
| oo Z2_ KEY ACT L 2pp 1 CRITICAL | 1 Pl -
2 oMIT I 10| wELF .. WS_LEFT_SHIFT KBD| 3|
| Nex—]P4_7 e To% - — —
\ . TPAD VBUS EN Apa s Uaso1l ., I -1UF WS_LEFT OPTION KBD 2|
Cp-IEAD_VBUS EN ______ 4p4 86 7 bl
| Nex—]P4_3 cY8C24794 | cERy 2 WS_CONTROL_KBD
! psoc_ur R b (swveR2) : | g
.psoc MIsO "7 dp3Ty sym- L 10
! PSOC F CS L 8p3 s ! -
) I =+ F-rT-sm
I 33784426 : FF14A-30C-R11DL-B-3H
|
| ! =]
) I
I - ~ oo I
o a0 '
I A s B
| PEF-F RN I
' HEHBREBEBEE |
| TP_PSOC_SCL . !
| TP_PSOC_SDA WS_KBDS5 . !
| TP_PSOC_P1__ = WS_KBD: !
| TP_ISSP_SCLK P1_1 TP_ISSP_SDATA _P1_0 I
| ISSP SCLK/I2C SCL ISSP SDATA/I2C SDA |
' R42840 1 Z2_CLKIN ... !
| @ USB_TPAD P 1 2 . USB_TPAD R_P TP_P7_7 l % CLEAN Ja5
h 5tV |
\ 1/zow (PP _S3 _PS0Q) , KEYBOARD/TRACKPAD (1
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©u USB TPAD N 1 > . USB_TPAD R N ; 101, 9y, | souA 0.200 v 16.328-5 W o T
I Y a2 GpRl-xsm |2 8 § . 6.0.0
| o SERy b3 || 3vs oo vop 60MA (MAX) 10 omm 06 v 36E-3 W TICE Or SROTRIETART ThotEmTr
‘ e 4 , vour 60MA (MAX) 0.2 OHM 0.012 v 0.72B-3 W R dve
BYPASS-US70], 22:19:5 esoc voD oA (TYE) 1.5 omd 0.012 v 96E-6 W CONTATNED HEESIN v
L §2u5 11958 um | 3 AGRERa T THE FoLiowing g
| RS T 22:15:12 mm ‘ LamA (MAx) 0.021 v 294E-6 W e e e 48 OF 119
. 18V BOO: vin avA (Ax) 4.7 omM 0.0188 v 75.28-6 W II NOT TO REPRODUCE OR COPY IT
777777777777777777777777777777777777777777777777777777 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART T
IV ALL RIGHTS RES ED 38 OF 94




Keyboard Backlight Connector

51650899
CRITICAL

J4915
ARO7A-S010-VAl
F-ST-8M

12

O 1
s+ - _KBDBKLT_ RETURN1 2 1
NexH0 o2
210 Ox
5
13
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NC
.. .. _[KBDBKLT RETURN2

Q

«» _PPVOUT_S0_KBDBKLT
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NOTE

Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,

those designated as inputs require pull-ups

U5000
LM4FSXAHS5BB
con@D-LBC AD<O> 0 g Bi3hpcoano (1 8F2) amoo)
D@D LEC AD<1> e g mslrcoan: Aoy
75 45 5@y LPC_AD<2> @=Cl2/LPCoAD2 OMIT_TABLE AINo2
panQ@EyLPC AD<3> 0 gy Dillircoans AINO3
o OD—LBC_CLK33M SMC g Hi2hpcocrx AINOS
2 40 1) [rge LPC_FRAME L & D1Z|LPCOFRAMES ATNOS| B3 g SMC_ADCS
. CI>_SMC_LRESET L & ClijurcoreseT Amnos| B4 g sMC_ADC6
o 40 13 @y LPC_SERIRQ (OD) gy L3 [LPCOSERTRQ ATNO7| 24 g SMC_ADC7
9 491 PM_CLKRUN_L L G11LPCOCLKRUN* AINOg[ BS > SMC_ADCS
. > LEC_PWRDWN_L DAETE ANos| 25 g SMC_ADC9
1 QMSMC_RUNTIME SCI L o Flyiecoscrs AINIO[ BE g MC_ADC10
.. Q-SMC_WAKE_SCI L B2 lexs ArN1| 26 SMC_ADC11 an
mizf €1 g SMC_ADC12
o aq@Ery—SMBUS _SMC_0_SO0 _SCL (0D ey ELOf12C0sCL N13[ €2 g SMC_ADC13
o ET>—SMBUS_SMC_0_S0_SDA on. g D12 Arnial B SMC_ADC14
- o Ty—SMBUS_SMC_1_S0_SCL ST amis[ B2 o SMC_ADC15 am -
o o QT SMBUS_SMC_1_S0_SDA (0D) gy 2 e[ G2 g SMC_ADC16
o > SMBUS_SMC_2_S3_SCL (D) g N° a7l o SMC_ADC17 oo
v T>—SMBUS_SMC_2_S3_SDA D) gy M AL o SMC_ADC18 =
+ - @Er>—SMBUS_SMC_3_SCL (0D) gy L8 ams| 2 g SMC_ADC19 S
. Ty—SMBUS_SMC_3_SDA T Amzo[ B o SMC_ADC20 Poa]
s @I>—SMBUS _SMC 4 ASF SCL (0D gy 7] amn21|R7 g, 0 SMC ADC2Y 0000000 em.
1+ SMBUS_SMC_4_ASF_SDA oo o M7 ATN22| B8 - SMC_ADC22 oo
02 @ SMBUS_SMC_5_G3_SCL (OD) iy N4 |racsscL ATN23| A8 - SMC_ADC23 Penn B
12c55DA
colK2 g CPU_PROCHOT_L anen
« @om—SMC_FAN_0_CTL @ BLL |pMe/FANOPHMO Cos| KL g SMC_VCCIO_CPU_DIV2 ,
« OD>—SMC_FAN_0_TACE e LL3 [ow7/FaNOTACHO (12 g SMC_S5_PWRGD_VIN
« @m-SMC_FAN_1_CTL @=—CL1|pKe/FANORIML pes/C1af L - SPI_DESCRIPTOR_OVERRIDE_L o R
» OD—SMC_FAN_1_TACH @12 |pK7/FANOTACHL  T3CCP1/PJ5/C2-| C5 g CPU_CATERR_L am- e
. @m—SMC_TOPBLK _SWP_L 2 Jonz/FANOBWMZ T3CCPO/PJ4/C2+[ DS - CPU_THRMTRIP_3V3 am -
TP_SMC_MPM5_LED_CHG = D10 on3/FanoTACHR
ssTocLK/PRZ| M2 gy MC_PM_G2_EN o -
- qm-SMC_SYS KBDLED g Llllowa/ranorwn sstopss/ena[ M3 g PM DSW PWRGD ..
NeR2 lews /ranoTacus sstomx/ene| L1 g SMC DELAYED PWRGD gmn....
q@—SYS_TDM_ONEWIRE =1L NG /FANORIMS ssToTX/Pas{ N1 - SMC_PROCHOT. o -
~QT>SYS ONEWIRE gy ™I low7/ranoTacHs
= D—HLISIDE ISENSE OC - J4 |pH2 /FANOPWMS ULRX/BO| F11 gy SMC_DEBUGPRT_RX_L Yo R
+: C>—SMC_ODD_DETECT 2 [PH3/FANOTACHS viTx/pRA BLL gy SMC_DEBUGPRT_TX_L 0
ToccPo/PRE[ F4 - SMC_SYS_LED oo +
.@>_CPU_PECI R @ CPECTORX TOCCPL/PE7| F3 gy (om)  SMC_GFX_THROTTLE L o
. SMC_PECT L - C6 |prcToTx
ss11RX/PFO| M2 SPI_SMC_MISO ne
+ m—SMC_BIL BUTTON L M13 lppo/TRO116 ss11TX/PF1[ N9 PI_SMC_MOSI “
- —SMC_DP_EPD_L 122 lpp1/1RO127 ss11CLK/Pr2| L0 gy SPI_SMC_CLK o -
- D—SMC_PME S4 WAKE L -5 lpp2/1RO118 ss11Fss/pr3| K10 g SPI_SMC_CS_L oo -
= u oD SMC_PME_S4_DARK_L .. J12 leps/1RQ119 PRal L0 g S5 PWRGD an -
. m-SMC_S4_WAKESRC_EN 913 |ppa/TRO120 prs{ K9 o PM_PCH_SYS_PWROK o
T Nosdsers/TRo121
NOSRE|ppe/TRO122 occeo/pcal K oy SMC DEBUGPRT EN L -
cowgpSMCLID 0000 g "wsleeu/mores occei/pes| L7 e SMC GFX OVERTEMP —m. .
- @m-ENMET ASF GPIO g Dilego/Tro124 wracceo/eHol K2 e ALL SYS PWRGD e
" SMS_INT L E4 |pQ1/TRQ125 wrzccer/pHi Ki gy SMC_THRMTRIP o -
e SMC_BC_ACOK F5 |po2/1R0126
+ OD—G3_POWERON_L - N5 Ipo3/IRQ127 wWr3ccpo/pral I3 - PM_PWRBTN_L oD e
@ 2 o C—EM_SLP_S3 L ¢ |poa/1RO128 WT3CCP1/PHS| - D PM SYSRST L o -
so o OE>—BM_SLE_S4 L - X5 lpos/1RO129 WT4CCPO/ PH6| =00 MEM_EVEN D
o Omy—BM_SLE_S5_L - M6 lpos/TRO130 WT4CCP1/PH7| - SMC_ ADAPTER EN o
+ 41 T—SMC_ONOFF_T - 15 |Po7/1RO121
T1CCPO/PIO| CF g SMC_OOB1_D2R L -
o000 E>—SMC_RX_ L -2 Juorx T1CCP1/PI1[BS gy SMC_OOB1_R2D L o
0 a0 @UM-SMC_TX L - Juorx T2CCPO/PI2[ B g IR_RX OUT_RC am -«
Tocce1/paa| G5 g  BDV BKL PWM  om
. Um}-SMC_PWRFAIL WARN L £33 Jussonu
QomSMC_WIFT PWR EN o E12lussope wrscepl/pms| HLO .

NOTE: SMS Interrupt can be active high or low,

If SMS interrupt is not used, pull up to SMC rail.

rename net accordingly

L5001
30-OHM-1.7A

LYY Lz

0402
OMIT_TABLE
1
R5002 5
A% U5000 = Jog”
3520w LM4 FSXAHSBB 2 CERM-XSR
6361
561 BeA
2 (2 OF 2
R SMC_ RESET L | g Gl0dpsre swerx/Tex| C10
swpIo/THS| ALO
e WIFI_EVENT L D) gy 211 |PK4 /RTCCLK swo/Tpo| 211
SMC WAKE LI\J}NAKF' TpIf B0
Ne e
Nel22_yne
© OD—SMC_CLK32K L2 fxosco
Nox 320 Jxosc1
vDDA| B3
. _SMC_EXTAL c12 |osco
.. _SMC_XTAL G13 |ogc1 vReFa+| D2 v | PP3V3 S5 AVREF SMC
e XW5000
K12 lysar
GND_gIC wss
D7 PLACE_NEAR-US000 AL+ 41
E6
b 86 ]
8 a1
£9 c7
o c
F10 | | vop D9
=
5o !
o °]
510
Ho
)
PP1V2 S5 SMC _VDDC JL I5
VI L INE NIRRT 25,0 76 £
VoRTNEES a0 1
1C5013 1C5014 (*1C5015 |1 C5016 (1C5017 K13 | | vDDC JiL
05 LUF 05, 1UF 05 LUF 05 LUF 05, LUF D6 K11
S kv , &%y &ty £y &%y
2 CiRM-xsR |2 CERM-xsR |2 CERM-xsR |2 CERM-XsR |2 CERM-XsR
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SMC Reset "Button", Supervisor & AVREF Supply
R5127 SMC12 PECI SUPPORT
L

i 40 _=PPIV3 S5 EMCJ 1

PP3V42_G3H_SMC_SPVSR

Co1gy T
4. 7UF

AGE-3 20 =PPVCCIO_S0_SMC ., o

S0y
§33" Mo sTUFE CRITICAL
o| _=BBVIN_S5_SMCVREF Q5130
DMN32D2LFB4
DFNI006Ha 3
Mac Mini: S5V - - VER 3
N C5120 *
Mobiles: 3.42V | §.47UF v‘ T
ST U5110
CERMRE VREF-3.3V-VDET-3.0V]|
oew
ss (I—SMC_TPAD RST L SQMR1* (1eUeN0903049  RESET+
o2 41 0 30 [T)—SMC_ONOFF L TRz aeo
SHC_MANUAL_RST L 4 lper CRITICAL
omrr o
R5101 C5101 * ~
X o orur
SILK_PART-SMC_RST

PLACE_SIDE=BOTTOM

MR1* and MR2* must both be low to cause manual reset J/;Z;ZW From/To CPU/ECH
Used on mobiles to support SMC reset via keyboard 201
NOTE: Internal pull-ups are to VIN, not Vs
Debug Power "Buttons"
'R5115
- 'R5197
SMC Crystal Circuit
R5112
5120 Dtz susci B o AJ 2 s cuaa
0 _SMC_XTAL 2 SMC_XTAL R PLACE NEARSULLOD YO8 81 75 41 40 PP3V3 S5 _SMC
o CRITICAL
e 511 w1 42 20 __=PP3V3_S4_SMC
37232 S5
12.000MHZ-30PPM-10PF-8 s+ 10 _SMC_PME_S4_DARK_L R5169 100K 2

< _SMC_EXTAL

45 4t 10 s _SMC_ONOFE L R5170 10K 2
w0 RS172 10k L
Bawen R5171 100K . =
CPU_THRMTRIP_3V3 e e P
CRITICAL R5174 100K . =
s

R5175 20K 2 ot

PM_THRMTRIP_B_L e —
MMBTasQoEE'PS—évs =il - o 00 > R5176 20K 2
PENLO08 2 R R5177 10K 2
o 0 00 R5178 10k s
= e oo R5179  10x , =
= 1 /5w o R5180 __10x ;o
SMC USB CLOCK REQUIRE THESE CRYSTAL VALUES:S,6,8,10,12,16,18,20,24,25 MHZ 0 “ R5181 10k . L
a5 12 4 R5187 470K l
40 _SMC_S5_PWRGD VIN R5192 100K 1 2
i _SMS INT L R5193 10k P
w10 _CPU_THRMTRIP 3V3 R5194 100K PN
40 10 _SPI_DESCRIPTOR OVERRIDE L wos R5195 10K 3 P 1/a0w e
e 4 _SMC_ROMBOOT. 1
‘R5188
i+ o _SNC_THRMTRTP R5186 10K 2 _
40 30 26 15 _SMC_DELAYED PWRGD R5191 100K 1 2
e 4 _SNC_PM G2 EN R5198 100k L v T W am
w0 :» _SMC_ADAPTER_EN R5185 10k . , o vam w w
e 4 _SMC_S4_WAKESRC_EN R5190 100K , v T W e

» 3 _PP3V3_WLAN
42 40 2» WIEI_EVENT L R5189 10K 1 2

ISYNC MASTER=CLEAN J45 SYNC_DATE=04/26/2013}
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ENET_ASF_GPIO —

NC_ENET_ASF_GPIO

SMc_sYs_LED

MC_SYS

MEM_EVENT L

ED
NC_MEM_EVENT L

s _SMC_ADCO = uC._CPL SE

SMC_ODD_DETECT. =

IR _RX_OUT RC

ADC3

NC_SMC_ODD_DETECT.

NC_IR_RX_OUT RC

. _SYS_TDM_ONEWIRE —

10 _SMC_ADC4

SMC_DCIN VSENSE

NC_SYS_TDM_ONEWIRE

< _SMC_ADCS VSENSE
10 _SMC_ADCE —  SMC_SSD_ISENSE

2
il

apcy

— smc

CHGR_BMON_ISENSE “

< _SMC_ADCS

0 _SMC_ADCS

ADC10

— SMC_OTHER3V3 HI

0 _SMC_ADC11

ADCI2

cpy

AD

3

0 _SMC_ADC14

— _SMC_LCDPANEL ISENSE

— _SMC_GPUCORE_VSENSE

o _SMC_ADCY.

GPUCORE_TSENSE

40 _SMC_ADC1

ADC1T

ADC1S

.0 _SMC_ADC19

sMc_apczo

FB_ISENSE
SMC_S2_ISENSE

.o _SMBUS SMC 4 ASF scr, N sMEUS sme s asy scr
[BUS_SMC_4 _ASF_SDA v s SDA

42 40 _SMBUS_SMC_3_SCL

NC_SMBUS_SMC_4_ASF.

— NC_smBUS_smc

SMBUS_SMC_3_SDA

1

BDV_BKL_PWM

— NC_BDV_BKL

—  sMC_PME_SDCONN L

i1 4o _SMC_PME S4 DARK L

BT_WAKE L

APN:
OMIT_TABLE

Hall Effect pads

998-3029

J5250
HALL-SENSOR-MLB-PADS-K99
E

NCX1-0 O-+2XNC
2 7 -PP3V42_ 53 HALL
5 C g wsMcLIDR SMC LID 4o s
NCX-0 O-+>XNC
B 50
0.001UF

=PSOC_WAKE L

SMC_EME_sa

LD —BT_WAKE_L
4o [IE)—SMC_TOPBLK SWe L BCH_STRP_TOPBLK SWP L pwwe ..
SMC_BATLOW_L PM_BATLOW L 3230
D= ——=—xr tase-TroE 0

MAKE L

Rioasin
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PCH SMBus "O" Connections SMC "O0" SMBus Connections SMC "5" SMBUS CONNECTIONS
PP3V3_S0_SMBUS_PCH . =PP3V3_S0_SMBUS_SMC_0_S0 . =PP3V42_G3H SMBUS_SMC_S5
i | 1 i |y
Lymx Point R5300°) |'R5301 sue R5350°) ['RS351  1ip min seack Tems sue R5380°) |'R5381 Battery Charger
u1100 17180 P16 us000 17180 16w EMC1414-A: US850 us000 1/20% 3720w ISL6258 - U7100
(MASTER) MREE, [ )56 (MASTER) MRS, [ ] M6 (Write: 0x98 Read: 0x39) (MASTER) 2,0 .56 (Write: 0x12 Read: 0x13)
[ SMB_0_S0_CLK SMBUS SMC0_S0_SCL — =SMBUS_GPUTHMSNS_SCL « SMB_5_CLK L5 SMBUS SMC 5 G3_SC — =SMBUS_CHGR_SCL P
- FAKE_BASE= = — = - TAKE_BASE-TR = — = D
v o> 1> SMBUS PCH DATA SMB_0_SO0_DATA SMBUS sMc 0_S0_SDa, — =SMBUS_GPUTHMSNS_SDA « SMB_5_DATA SMBUS sMC 5 G3_sp =SMBUS_CHGR_SDA
FAKE_BASE- — ="WAKE_BASE-TRI = — — —= ="WAKE BASE-TRI = — =
) 1] i
VRef DACs Ja002 Battery
v2200 Grite: 0x72 Read: 0x73 7050
(Write: 0x28 Read: 0x99) (Write: 0x16 Read: 0x17)
- =I12C_VREFDACS SCL — — =I2C ALS SCL - — =SMBUS BATT SCL
. =I2C_VREFDACS_SDA — — =I2C ALS_SDA s s — =SMBUS_BATT_ SDA
Margin Control P —
. X ! :"'p_ " SMC "4" SMBUS CONNECTIONS
=z Need to check with SMC team 107: Usa00
(Write: 0x30 Read: 0x31) Wrice: ox9E Read: o
=I2C PCA9557D SCL
=I2C_PCA9557D_ SDA — GPU SMB CLK R
— GPU SMB DAT R ame
L
us000
XDP Connectors (MASTER)
1800 & F1850 Unused
(unsTER) C
. =SMBUS XDP_SCL = R5390 HDMI Redriver (on RIO) 1|
.+ =SMBUS_XDP_SDA = J9s10 - U9700
= L Pl WRITE: 0xCC READ: 0xCD)
) MEZEE won
A 2 I2C_HDMIRDRV_SCL . SMC % SMBUSA VCQNNE]CTIQN? SMC "3" SMBUS CONNECTIONS
;5391 12C_HDMIRDRV_SDA B .. =PP3V3 S3 SMBUS SMC 2 _S3
smC R53712 R537 Trackpad sme
Us000 1/7é§ ?}ww Jas01 eo00
NO STUFF HDMI Redriver (on RTIO) (MAS ) 201, 2201 (Write: 0x90 Read: 0x91) (MASTER)
RS%QZ 39510 - U9700 SMB_2_ 83 CLK — I SMBUS SMC 2 S3 SCL — =-I2C_TPAD_SCL .
= VRKE_BASE=TRUE — = = =
\Z\‘m {WRITE: 0xCC READ: 0xCD) SMB_2_ S3 DATA — 3 SMBUS_SMC_2_S3_SDA — =I2C TPAD SDA [] used
hE Lk e = AKE_BASE=TRUE— = — —
. _I12C DPMUX A SCL 2 I2C HDMIRDRV_SCL 1 N
. __12C_DPMUX_A_SDA 1 2 12C_HDMIRDRV_SDA
R5%93
NO STUFF 3/Tsu
o SMC "1" SMBUS CONNECTIONS s
PCH "SMLink O" Connections .~ =PP3V3 S0 SMBUS SMC 1 S0 B
C C S0_ —SuC - DPMUX IC 6 'R5337
4.7K 7K
uo100 (180 s
R5360‘ R5361 (MASTER) WELEE 113
sMC Ve 02
5000 1/2 Shaom ., =I2C_DPMUX_A_SCL — I2C_DPMUX A_SCL o
. o b = TAKE BASE-TRUE —
(MASTER) 201 2201 =I2C DPMUX A SDA — 12C DPMUX A_SDA «
— —= = JiAKEBASE=TROE —

Lynx Point

. SMB
= TAKE BASE-TRUE

US SMC_1_so_scL ICPU/DDR3/PCH/AIRFLOW TEMP|

SMB_1_S0 CLK

EMC1414-A: US870

SMBUS_SMC_1_S0_SDA

u1100
(s SMB 1 SO DATA = E_BASE=TRUE Writ 0x98 Read: 0x99)
w0 SML_PCH 0 CLK ) .. =PP3V3_S0_DPMUXI2C
—EASE=T ) — —12c cpupsmsns soa . LED BACKLIGHT SMBUS CONNECTION
DEMUR. 1C 334')  |R5335 T —
9100 33 £ 7100
(MASTER) g 2" (WRITE: 0x58 READ: 0x59)
n i i ! 201 2361 : )
PCH "SMLink 1" Connections 20 TEMD 2
12C_DPMUX_UC_SCL = I2C DEMUX UC SCE— =12C BKL 1 SCL @
e TMPL0S: U982 , =I2C_DPMUX_UC_SDA I2C DPMUX UC SDA- =12C_BKL_1_SDA
(WRITE: 0X92 READ: 0X93) — - = JIAKE"BASE-TRUE —
— -T2c x2oTHMSNS scL . .
Lynx Point — -1ac soa
v1100
(Write: 0x88 Read: 0x89) ISYNC MASTE. LEAN J45 SYNC DATE=04/26/2013} A
5 MSML FCH 1 CLK :
RE-BASE=TE SMBus Connections
s ﬂ/‘l(%migpl-[v% ‘paTa 1 2 —
) R5322 (3 Apple Tnc. 01 0675 |D
12w S 6.0.0
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DC-In Voltage Sense

CRITICAL

Enable & Filter

o =DCINVSENS_EN

—

Enables DC-In VSens

DCIN_S5_VSENSE

divider when SUS present

PDCIN_S5_VSENSE

PDCINVSENS EN_L DIV

SMC KEY VDOR
SMC_ADC3
PLACE_NEAR-US000 . F1: 51 —

Divider set for Vin max of 22.32V
RTHEVENIN = 4567 Ohms

SMC_DCIN_VSENSE

PLACE N

COMPUTING High Side Current

st s _=PP3V3_SO_HS_TSNS

Sense / Filter

EDP Cusrent

SMC Key ICOR
SMC_ADC8

.+ _=PPVIN S5 _HS_COMPUTING ISNS S
PLACE_NEAR-US000.85: 5111
R5400 Us400 R5403
. INA21. 4.53K
o 06 ISNS_HS_COMPUTING_N s - sero . oUT |6 HE_COMPURING_IOUT 1 2 MC_CPU_ ISENSE
crITICAL £ PLACE_NEAR-US000.B5:5MM
Power Drop across RS400 at ISNS HS COMPUTING P v REF M L C5403
R5409 0.220F
anp K 2
Gain:50x o 16u o1
L CE_NEAR-US400. 651t
OTHERS (5V) High Side Current Sense / Filter
11 41 _=PP3V3_SO_HS ISNS
SMC Key IOSR
EDP Current:SA SMC_ADC13
Us420 NEAR-US000. A5 : s
INA214 453K
p— HS_OZHERSV_IOUT 2 Syc_OTHERSV HI ISENSE
CRITICAL PLACE_NEAR-US000..AS : SH
REF 4
CRITICAL
GND ‘R5429
0K
" OTHERSV_ISNS R . o X
Gain:100x $ieu
' e
PLACE_NEAR-US420.6 :5H
CHARGER BMON HIGH SIDE (BATTERY DISCHARGE) CURRENT SENSE & FILTER

DC-IN

(AMON)

PBUS Voltage Sense

CRITICAL

Enable & Filter

400

S_EN L

Enables PBUS VSense
divider when in SO

. —PBUSVSENS_EN

PBUS_S0_VSENSE

L]

PBUS_S0_VSENSE

SMC Key VPOR
SMC_ADCS

NEAR=US000 A3 : SMM
foi Vin max of 13.98V
356" 0kms

PLACE_NEAR=US000..A3 : SHM

LA : C5404
550K 0._230F
. EN_L DIV &
eLACE 1 00.43 M GND_smc_Avss e
GRAPHICS High Side Current Sense / Filter
42+ _=PP3V3_S0_HS ISNS
, C5411
9. 1UF IGOR
Epp Current:9.85a i m SMC_ADC2
=PPVIN S5 HS_GPU ISNS h
PLACE_NBAR-US000 . F2 : MM
R5419
® .. ISNS HS GPUN 5 - 3 HS_GPU_IOUT TARR 2 SMC_GPU_HI_ISENSE
e PLACE_NEAR-US000.F2: St
0.003 Py p e ReF[l e , C5419
o 0.22UF
CRITICAL . i
B Gain:100x .
OTHERS (3.3V) High Side Current Sense / Filter
w1 14 _=PP3V3_S0_HS ISNS
SMC Key IO3R
EDP Current:SA sMC_ADCS
.. _=PBVIN S5 HS_OTHER3V3 ISNS ) 2 g
PLACE_NEAR-US000.A5:SMM
R5433
B 453K
- HS_OZHER3V3_IOUT ) 2 Syc OTHER3V3 HMI ISENSE
o PLACE_NEAR-US000.AS : MM
e e , C5433
CRITICAL o 90,22UF
GND ‘R5439 e
20K
HS_OTHER3V3 ISNS R 1 ) 5%
Gain:100x Pieu
40z GND_ SMC_AVSS 40 41 as

Current Sense Filter

PLACE_NEAR=US430.6: 5MM

ISYNC MASTE. LEAN J45 SYNC DATE=04/26/2013}
TPER ar-u5000.53:5u  SMC Key IDOR X
. . SMC ADCT DB Current:s.ea R5441 SMC_ADC4 High Side Voltage and Current Sensing
o enanoe ~ cuor_amon ANAL smc_pern_1smnsE — BT 0 E" T
s ™ = = — D = 051-0675 ID
1y PLACE_NEAR-US000.B3 : 5MM Apple Inc.
17200 g
e C5441 <) 6.0.0
* 2200PF —
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4

Sense Resistor 0.005 Ohm

P CURRENT: 5A
—PP3V3_S0SW_SSD R

REBLY
0-0g¢

SSD CURRENT SENSE

4 4o <o _=PP3V3_SQ_ISNS

RS504

IHDC

SMC_ADC6

GAIN: 130X

RS562

PLACE_NEAR-US000.B4 : 7MM

TBT Router CURRENT SENSE

t1 4 _=BP3V3 54 TSNS

SENSE RESTSTOR 0.010 oMM
SEVSERRENTOR. %1% <
R5551
3.65K
1 _=PP3V3_S4 TBT R - . 18NS TBT P B 2 sows e
e Yy ussoo IHSC
R5559 e i, N Res02 SMC_ADC23
0.010 vH 453K
/3
i
1208 g RS5552 s
365K :
. .y __=PP3V3 S4_TBT - . ISNS TBT N 2 zews el n GAIN: 274X
)/l:‘c»' PLACE_NEAR=U5000.A8 : 5MM
%

GPU FB (1.35V/1.5V) CURRENT SENSE

EDP Current: 15.1a
Reense (R8380)

002 ohm

220 GRUEB CS P

. 7 GRUFB_CS_ N

NO_XNET_CONNECTION=TRUE

NO_XNET_CONNECTION

‘R5553 R5501
m )
bS] LA
" fit
o6 1200
i

NO_XNET_CONNECTION=TRUE

XW5535

NO_XNET_CONNECTION=TRUE

SENSOR_NONPROD: ¥

PLACE NEAR-R7310.3:5M  R5505
o 223K

SENSOR_NONPROD:Y 402

CPU PKG Load Side Current Sense / Filter

1 _=PP3V3_SO_CPUVRISN:

SENSOR_NONPROD: ¥

NO_XNET_CONNECTION=TRUE

SENSOR_NONPROD: Y

SENSOR_NONPROD:Y
PLACE NERR-US550.5 : 31

1 C5550
0.1UF
20%

2
SENSOR_NONPROD: Y

oy
XTR-CERM
[

CRITICAL 1 ICO0C
5550 sMC_ADC1
OPA333DCKG4 SENSOR_NONPROD:Y —
sc70. R5506
CRUVR_ISUM_IOUT AR SMC_CPUPKG_ISENSE oD
e SENSOR_NONPROD:Y
3w i NERR D000 . 51 - St
0 1 C5501
PLACE_NEAH-US000.E1:5MM 0,22UF

sonc e 0o RE500 RE503
CPUVR ISNS3 P v CPUVR ISNS P AR °
NO_XNET_CONNECTION-TRUE b3 VY
> SENSOR_NONPROD: ¥ )
cunce wmnnrroo aom R5570 R5507
o e 57k
NO_XNET_CONNBCTION-TRUE Y31,
SENSOR_NONPROD : ¥ e 2 SENSOR_NONPROD ¥
; : JvoweroD - ¥ R5555
SENSGR_NONPROD: ¥ R5571 R5554 3
o e LA 732K
= Daen

NO_XNET_CONNECTION-TRUE ©.5%
PLACE_NEAR-R7330.4:SMM

SENSOR_NONPROD: ¥

NO_XNET_CONNECTION=TRUE

NO_XNET_CONNECTION=TRUE

Individual Sense R is 0.75mOhm

EDP: 95A  TDP :45A

7 [Tmy—CRUVE_INON

NO_XNET_CONNECTION=TRUE

SENSOR_NONPROD:N

R5530
LAAA

Gain:137.77x
Scale: 29.03A / V
Max VOut: 3.3V at 95.8A

PLACE_NEAR=US550.4: 7MM

(Effective Sense R is 0.25mOhm due to summing of the 3 phases)

DDR3 1.35V DRAM ONLY CURRENT SENSE / FILTER

L GPU Vcore Voltage Sense / Filter

sSMC_ADC14

GPUVSENSE_IN 1 2 SMC_GPUCORE VSENSE g 42

IG1C

PLACE_NEAI

5000.B1:5M4 20 l

~PP3V3_S3_ISNS

0 L IMOC
A333DCKG4 SMC_ADC10
0-5 R5577

ISENSE PIVISMEM IOUT i ARA,: oSMC PIVISMEM ISENSEpTR

+ _=PPVCORE_S0_CPU

NO_XNET_CONNECTION=TRUE

GAIN:136.6%

0 * C5577

CPU Vcore Voltage Sense / Filter

XW5520

vcoc
SMC_ADCO

R5591
P29 SMC_ADC19
PR ) S guc oeu e rsene .
1% ‘ PART NUMBER ‘ QTY ‘ DESCRIPTION ‘ REFERENCE DES ‘ CRITICAL ‘ BOM OPTION ‘
i
201 105591 ‘ 11750201 ‘ 1 ‘ RES,MTL FTIM,0,5,1/20,0201, 5uD, LF ‘ RS506 ‘ ‘ SENSOR_NONPROD: N ‘
0.22UF

Gain: 104.9x PLACE_NEAR-US000.H2:5MM
PLACE_NEAR-US000.H2 : SMM

~TRUE GPU FB Voltage Sense / Filter
VG1C
XW5590 SMC_ADC18
=PP1V35 GPU FB 1 ﬂ 2 GPU_FB_VSENSE_IN SMC_GPU_FB_VSENSE a2
eLACE_NEAR-RS670.1:5 X PLACE NEAR-US000. 1+ 5H
i C5590
PLACE_NEAR=US000.H1:7MM 0,22UF

removed LCD BKLT Voltage Sensing

o et SoC ohTE-oi oe/sor
Load Side Voltage and Current Sensing
e -
051-0675 |D
(3 2ppie Tnc. 051
S 6.0.0
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LCD PANEL CURRENT SENSE

w1 =PP3V3_S0_ISNS
- SENSOR NONPROD:Y
1C5670
S
X29 AIRPORT CURRENT SENSE 2 Sk
. =PP3V3_S4_ISNS | SENSOR_NONPRUD:Y ILDC
SENSOR_NONPROD: Y . . il She ADC1s
L o 105630 EDP CURRENT: 1.0A Us670 3
ensg Resistor 9,005 Onm 0 1UE
BOF Current: 1.08 To¥ < D NC_LSNS_LCD_PANEIMr- INAZLA o ls rep panEn 1ouT A RAK . sue ronpanEl. TSENSE .
* gy 2 N N =
¥R p SENSOR_NONPROD : Y o C—NC_ISNS_LCD_PANELHry. REF|L ‘2M;w’l"
- ggg?gnc}(@ SENSOR_NONPROD: Y EMACPA%C22 SENSOR_NONPROD : Y
+ XK scros R5634 - E ‘%5262[7Jg
4 ISyS_AIRPORT_I0UT 1HRAK _x29 GAIN: 100% 20¢
G SENSOR_NONPROD : Y 0201
1
» » ISNS AIRPORT R N 201 C5631 T
1% SENSOR_NONPROD|: ¥ GRIN: 383X PLACE_NEAR=US000.B8 : 7MM = =
Biist LCD BKLT Current Sense
= GND_SMC_AVSS . .. 4 1o w0 « o =BRIV3_SO_ISNS
1C5602
SENSOR_NONPROD:Y 9] ~=1UFSENSOR7NONPROD Y
= VT SENSOR_NONPROD:Y
= 508 Currenc: 0.75 PrACE NEAR-U000. 01 71t IBLC
U5601 R5601 sMC_ADC17
INA214
o D—LSNS_LCDBKLT N sl ~ sc7o - our & LCPBKLT IOUT 23K MC_LCDBKLT ISENSE gy
= o D—LSNS_LCDBKLT P 4l REFLL ;wg]r‘
5601, C5631,C5600, C5681, C5671, C5618, C5642 o SENSOR_NONPROD: Y
1
GAIN: 100X C5601
‘ PART NUMBER ‘ QTY‘ DESCRIPTION ‘ REFERENCE DES ‘ CRITICAL ‘ BOM OPTION ‘ SENSOR NONPRQD:Y
[ 117s0008 | 7 [ mes.m eroma0oms,3/20m, 0201, 5m0. 5 | | sensor_woweron:w | -

CPU DDR CURRENT SENSE . _—PP3V3_S3 TSNS,

1 GBS NONPROD: Y GPU 1.05V CURRENT SENSE
0, LUF \t o =RAVA_S0_TaNS
SENSOR_NONPROD: Y SENSOR_NONPRH : v
FOR CORRENT: 42 R5681 U5682 ' SENSOR_NONPROD:Y Ic3c
. NC_ISNS_CPUDDRP SARK L 1s OPA333DCKG4 RS685 sMC_ADC11
A E = 53K EDP Current: 2.317A SENSOR_|[NONPROD: Y
. 4_ISNg CPU DDR_IOQUT iAAR 2 C_CPUPDR_ISENSE - i IG2cC
I 640 SMC_ADC21
e SENSOR_NONPROD:Y S N s OPA333DCKG4 -
R5682 ® . C5681 - oivo soaran o N R
- > NC_ISNS_CPUDDRN s X . 1sNs_cPu_DQR R . 04:22UF 4
= = 4 - 1 Gain: 316x - L ﬁ
WE 835, o 2 b4
201 40 41 43 45 a6 F
SENSOR_NONPROD:Y ]R%%IggprON%\%g‘giﬁoNFROD:Y el
1M = 2
1% 1M 2 g B —
e AN - | onerop: ¥ I = 8361
kA Y senson_oneRoD
- e Rs642 Rs643
261 an
= Sren —VW—
ol NO_XNET_CONNECTION=TRUE
NO_XNET_CONNECTION-TRUE .
= GAIN: 357X
NOSTUFF
52 CAMERA CONTROLLER CURRENT SENSE GPU VCore Load Side Current Sense / Filter ey e
- D GEXIMVP6_IMON AR S
R5676 1 s o _=PP3V3 SO TSNS smuson_yowsaon v
N CRITICAL o1
« _=PP3V3_S3 CAMERA R s A QA 2 S2_PWR:S3 :
EDP:46A * C5610
Vimon=3xTo* (0.2/R8915) *R8912 o 1uE
N 2| PWR:S0 SENSOR_NONPROP : ¥
U5610 L & _noNBROD: ¥
—S3_LSN. . OPA333DCKG4 - cB_NEAR-uSa00. 82+ 50 IGoc
| ey wovemon x NS reoc .
PP3V3_S3RS0_CAM 51U 4 ANR . SMC_GPUCORE_ISENSE e i
MIN-NERRIRTE — 10¥ v [E—— —
“ GERY-XSR NEED KEY FOR THIS SENSOR - 4 POS618 o ieess ssiem
1Y SENSOR_NONHROD: Y 0,,220F R o
CRITICAL gg’Ag gaoDCKcﬁ SEN??‘};NO‘N‘?R?D ¥ reMc :
acr0.8 R5674 SMC_ADC20 sENSOR_NONPROD: ¥ Gain: 3.004x
vH 453 R5619 GND_SMC_AVSS 13 41 41
XW5675 [Ga +_zge 52 our s5ARE  gme s2 tomus = 159K o SRV ETHEITE
v o SENSOR_NONPROD : Y Haew =
Beenl P 600 ot
o 5 =PP3V3_S3RS0_CAME NC_1sNS_s2N N OA% L TSNS s2 R N . Debug Sensors
1% SENSOR_NONPROD|: Y GRIN: 332X 20% T T 7
# L (fs Apple Inc. | 051-0675 D
ense Resistor 0 hm - o .
o e saimn R5672 ! R5¢73 - £.0.0
- SENSOR_NONPROD:Y < 1M 1 IM o s commcrionsnu o NOTICE OF PROPRIETARY PROPERTY: [Ememer
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w

GPU PROXIMITY/GPU DIE/LEFT FIN

=PP3V3_S0_GPUTHMSNS

STACK/RIGHT FIN STACK

R5850
1AAA2Z__PP3V3_SO_GPUTHMSNS_R
v MIN LINE WIDTH=0.35 mn =
Py MINREGCAABHIS 3
Mio5T R

PLACE_NEAR=US850.2:5mm
PLACE NEAR-US850.3:5mm

1
V55

NO_XNET_CONNECTION-1:
TGOD = U5850
GPU DIE TEMPERATURE 0.0022u EMC1414-A-ATA
v DEN
: 2| pe1 THERM* /ADDR|
55 GPU_TDIODE N 3 LERT*
CRITICAL D — ! DN1 ALERT
%5801 2 GPUTHMSNS D_P 4 Ipp2/pN3 SMDATA
BCB4GBMXXH 2 s
SOT732-3 CRITICAL? si0_seET_C — 5 |oN2/Dp3 SMCTK
S Cc5852 1 GND___ THRM_PAD
Q5803 B 0.0022uF 6 11
BCB46BMXXH 10%

SoT733-3 i e e e e e e e,

102 , Placement note: )

.. GPUTHMSNS_D_N | PLACE US850 ON TOP SIDE UNDER THE GEU,

Th2H LEFT FIN STACK TEMPERATURE ThiH RIGHT FIN STACK TEMPERATURE
J o PLACE_NEAR=U5850.5: Smm THSP TBT DIE
) Placement note: ) =
PLACE 05803 ON BOTTOM SIDE NEAR RIGHT FIN STACK Write Address: 0x98 seq@—LR_TBT THERM DP — TBT THE
R Read Address: 0x99 T VAREERSESTRUE
: NOSTUFF

, Placement note:
PLACE 05803 ON TOP SIDE NEAR DDR3 ,
[P

TaoP
CRITICAL

DDR3 PROXIMITY/CPU PROXIMITY/PCH PR

=PP3V3_S0_CPU

TMOP DDR3 PROXIMITY TEMPERATURE
2 DDR3THMSNS D1 _P
PLACE NEAR=US870.2:5mm
CRITICAL 3 PLACE_NEAR=US870.3 :5mm
C5871 1
oo Q 6 2 0.0022uF
' BC84GBMXXH . 0%
Sorr3ses No_xe_convgcrionetrve CEQY 2
2 402
.. DDR3THMSNS_D1_N

ATRFLOW PROXIMITY TEMPERATURE

.. CPUTHMSNS_D2_P

PP3V3_SQ_CPUTHMSNS_R
T DTR=0 25 mm o —

OXIMITY/AIRFLOW PROXIMITY

1

b5
U5870
EMC1414-A-AIA
DEN
2| pp1 THERM* /ADDR|
2] w1 ALERT*
4lop2/pna smpaTal 2 =I2C_CPUTHMSNS_SDA oo
5 lowz/pp3 smcrk | 10 =I2C_CPUTHMSNS_SCL -
GND___ THRM_PAD
€ 1 TCOP  CPU PROXIMITY TEMPERATURE

, Placement note: '

%5 802
BC846BMXXH
SOT752-3

1

CRITICAL 2

890

0580 1 0.0022};;13
BC84 6BMXXH 50
COAERNE CERM

.. CPUTHMSNS D2 N

PLACE US870 ON TOP SIDE UNDER CPU
e

I—s

Write Address: 0x98

Placement note
PLACE Q5802 ON TOP SIDE

TWOP

TPOP PCH PROXIMITY TEMPERATURE

BLACE NEAR
PLACE-NEAR-U

, Placement note: .
- PLACE Q5804 ON TOP SIDE UNDER PCH
U e T DR TR I I L

X29 PROXIMITY

1 2oTavens
CRITICAL
ALERT—EX NC
aNDS WRITE ADDRESS: 0X92
e READ ADDRESS: 0X93

| Placement note: .
PLACE US623 ON BOTTOM NEAR X29 CONN |

Read Address: 0x99

PLACE_SIDE-TOP
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. =PP5V_S0_FAN LT

Left

Fan

«=PP3V3 S0 FAN LT

SMC_FAN_0_TACH

. =PP3V3_S3_FAN_CTL

R6050
47K

CRITICAL
J6050
FF14A-5C-R11DL-B-3H
F-RT-SM

NC.

5

NOSTUFF

56888

nex——Q

= 51850769

Right Fan

< _=PP5V_S0 FAN RT

w « _=PP3V3_SO_FAN_RT

. o SMC_FAN 1 _TACH

w: . =PP3V3_S3 FAN_CTL

CRITICAL

J6060
FF14A-5C-R11DL-B-3H
F-RT-SM

S5
1/Tew
MEILE

503

NOSTUFF

z

3

T ES
8

Lo

nex O

51850769
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LPC+SPI Connector

CRITICAL
SPI Bus Series Termination BRCPLUS Comn:viS
DF40C;;§$Q§—O .4V
SPI_ALT MISO ...

P3V3_S5_ LPCPLUS o=
SPI_ALT_MOST ..., .
36100 SPI_ALT CLK .. .. o ol2 - SPI ALT MISO  mm.w
SPI_ALT CS L .. o o (o—LEC_CLK33M LPCPLUS - o ol @ LPC_FRAME o
pepius_roxes | Loceivs_nivs w01 7 w0 1Ty LEC_AD<0> Pl 26 ods = SPIROM USE MLB Gryiwo
'R6128 |'R6127 10 o1t
[ 0 LPC_AD<2> sl o2 | PM _CLKRUN L oD e
?zmw ?Z)ew LPC_AD<1> -— 1 ol - SPT_ALT CLK =
L4027 J0s e LPC_AD<3> pd EE] Il EY1 - SPI_ALT CS_L amee e
SPT_ALT MOST - 5[5 ol2e LPC_SERTRQ
LPCPLUS_GPIO Py 11l 5 o8 @ LPC_PWRDWN L
LPCPLUS_RESET L - olze | SMC_TDI
SMC_TDO - oz > | SMC_TCK
", _TP_SMC_TRST L - ol | SMC_RESET L
. _TP_SMC MD1 26 MC_ROMBOOT
= — - o - —
oo —SMC_TX L - ol | SMC RX T
- -
ol > | SNC_TMS
ENVG W
1200.57:5mm RE6110 R6120
0 33
. SPI_CSO R L 1 2 . SPT_CSO_L 1 2 SPI_MLB CS L .,
= - Y - = A I 51651039
’w@;‘g_ {164 pLACE| NEAR=H6125 .2 St =
PLACE_NEAR=U1100.AJ11:Smm R5g-11 403 R61321 402
oD—SPI_CLK R 1 2 u SPT CLK 1 2 PI MIB CLK ..
i s
Ms}fﬁ /160 PLACE NEAR-RG126].2:Smm
PLACE_NEAR=U1100.AH1:S5mm R5%12 405 R631322 402
w1 SPI_MOSI R 1 2 . SPT_MOST 1 2 SPI_MLB_MOSI .,
(SPI_I0<0>) P WF: This |termination is 3
- 1/i6w 1/16W pLACE
Méélfl? wyondg for dual/quad-IO. R6}1}23 Mﬁéy
w0 @—SRI_MISO 1 2 SPI_MLB MISO ..
(SPI_I0<1>) SPI:QUAD_IO, 5% ~ PLACE NEAR-U6100.2:5mm
R6130 MLF
@D—SPL_10<2> AR 2 SPIROM WP_L
SPI:QUAD_IQA%, FLACE NEAR-R6101.2:Smm
R6131 MiLF
> SPI_IO<3> AR 2 PIROM_HOLD L .

PLACE_NEAR=R6102.2:5mm

SPI ROM

3K VDD
el 2
103 U6100
64MBIT
. SPI_MLB CLK s |sck sore sI SPI_MLB MOSI ,,
SMC12 SPI SUPPORT SST25VF064C
SPI:DUAL_IO OMIT_TABLE
~ . SPI_MILB CS L ) K _
R6102 . SPTROM WP L { Sg' CRITICAL SO|2 SPI_MLB_MISO ..
R6103 w1 OQD>SBIROM USE_MLE _1ApAp 2 . SPTROM_HOLD_L 7 HOLD*
w0 @T3—SPL_SMC_MISO AR 2 ¥ vss
<z — NOTE: If HOLD* is asserted j/1su NOTE: Not all ROM APNs currently
ROM will ignore SPI cycles 402 used support quad-IO. Also not N
SPT SMC MOST in normal and dual-IO modes. compatible with Matt card ROM
0D === override. Quad-IO support is
for experimentation only.
. D—SRL_SMC_CLK =

o Com—SPI_SMC_CS L 1
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AUDIO CODEC, ANALOG BLOCKS

APPLE P/N 35354080

PP3V3_S0_AUDIO_ANALOG

CRITICAL

L
120-0HM-25%-1.3A

1 2 3V3_so_aupto .
VN LINE WIRTH=0 4 M o402
MIN-RERRWIBHH=E 1 R 2
VOLTAGE-3. 3V CRITICAD
- w0 1 L 06213
1OUF
: 2 5% corw
830:%
GND_AUDIO_copEc
CRITICAL
1 1 Al:A2:5 MM
. GND_AUDIO cODEC EREEEK
e Y 3
BYPASS-U6201.H12:H13:5 mm g F g
| g
wan v wromi- < E o GND_AUDIO_CODEC 5o 14
VRS 5 5 ’
F_DAC VREF_DAC mpour_rf 212 = = & s AUD_HP_PORT_L -
NIV RCK WIDTA0 om0t Al . AUD_HP_PORT_R.
. viip FILTn AL | yup prie- u6201 HEOUT — = =
a8 €S4208-CRZR sensg_a1| C11 AUD_TIPDET 1 -
B8 feue enca i oz AUD_TIPDET 2 am -
o LIV wibTiE o Frey ANALOG s
N wEok bTo st FLYN s 1 oF 2 Hasl € i sons winmeco oo R AUD_US HS_GND -
N _ . _ AUD_cH_HS GND .
54 50 —GND_AUDTO_C [T A Hsal 22 e ¥ — @
[Ty N— Hs3_re| JO AUD_HP_PORT REFUS () =«
= - 512 > -
s e I - AUD_HP_PORT REFCH -
TP_AUD_copmC_MICRIASI L - HS4_REF) o — ens]
LINEIN R+ CODEC_HS MIC Py cous wromuo e C6224
TP_AUD_CODEC_MICBIAS1 R [EN R .. copmc_ms mrc N e lionio GaN 1UF wix_ Lae wrom-0.
NN VECK Wi 0 0T 2 vueckuibmeo o e e b L
MICBIASI L <
TP_AUD_CODEC MICBIAS2 L el -
MICcBIASL R tawe wromieo. e
o et —
TP_AUD_CODEC_MICBIAS2 R S hrcerasz L
L4 rcsrasz ® sense_c[ M3
)
. sEnsE_f
54 50 —GND_AUDT. N8 hurcINi_re - UD_TYPEDET o =
M8 lwrcrny_r- LINEOUT1_Lsf E12 NC_AUD LO1 LP
N7 | LINgOUTI_L-[ B33 NC_AUD_LO1_LN
MICIND R+
LINEOUT1 R4 F1L NC_AUD LO1 RP
Fiz y o
LINEOUT1_R NC_AUD_LO1_RN
C6226 -
&' BINEOUT2 LT ALRL02 L2 " Ler. spke AWp. STG. SouRCE
i 2 L[ S1L AUD 102 L N o e S S16. SOURCE
- LINEOUT2_L- D
8251 o
+ .. _n_aupro_copse 2|2 copme micmvz W4 lyrcina k- LnEouT2_Re| 912 AUD 102 R P O wr o . ero. commen
! 112 LneouT2_R-| 612 AUD 102 R N . =
AUD_HSBIAS IN nsp1AS TN - o
AUD_HSBIAS L13 lyspras LINEOUT3 L+ HLL AUD 103 L P oD e
- oD LET SUBWOOFER AMP. SIG. SOURCE
R6206 AUD_HSBIAS REF M13 lyspras_rer LINEOUT3 L[ I11 AUD 103 L N o e
" y 0D ** ™ g7, SUBWOOFER AMP. SIG. SOURCE
LnEouTs_R-| I13 AUD 103 R N oD
LINEOUT4_L+ K11 NC_AUD_104_LP
LnEouTa_L-[ K12 NC_AUD 104 LN
Ce6220
1UF LINEOUT4_R+| K13 NC_AUD_LO4 RP
e LovmouTa_R-| L1L NC_AUD 104 R
i veou M2 copac_veon
2K 1 o
e 6221 hoo o 8 veseand
copp 2282 2 @
KA/ A& TEE T 8 CRITICAL CRITICAL
C6210 C6211
Jelale] oale] ol o 1UF~1008M 10U
215(312] 218]2] 4] & F 2oy
= 3 ol a i N
4 .5V POWER SUPPLY FOR CODEC
PLACE XW6201 NEAR 5V SOURCE
XW6201 U6200 R NEDTH=G 2ot
2 o v TeS71745
o _=PPSV_S4_AUDT: i avs_RpG_IN e . ANALOG
R6200 4vs_REG_EN - NR/FBls avs ne
4 a4 s _=PP3V3 S0 AUDIO DIG RN
wefs
NOSTUFF GND CRITICAL CRITICAL
R6207 ] 1 106203
22K SYNC MASTER=CLEAN J45 SYNC _DATE=04/26/2013)
w7 o e o BM_SLP_S3_BUF_L 2 16200 C6201 XW6200 g 1,00F F
—L o.tur — e £ 3 i3
P 2 .
o I u K3k open AUDIO:CODEC, ANALOG
2 o cam ] 1L —— —
= SND_AUDIO_CODEC " 051-0675 ID
=it LINE WIDTH=0.SHt (3 Apple Inc.
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-PP1VS_S0_AUDIO

16300
FERR-22-OHM-1A-0.065-OHM

PPIVS_SQ_AUDIO DIG

AUDIO CODEC, DIGITAL BLOCKS

APPLE P/N 35354080

—PP3V3_SO_AUDIO DIG

. . BYPASS-U6201.E1:F1:5 mm o
(EGEUQD 106302 BYPASS=U62(1.61:F1 S0 _AUDIO DIG 154 81
S 0.10F
o I 2 hcan B
J2:J1:s mn PASS=U6201.A7:E3:5 mm
41 54 51 50 =PE3V3 SO_AUDTO DIG
‘R6324
100K of 2| = o
R R6325 bl I ol
100K 2 E B B
Lo N
e g4 48 g8 2
g8 88
ngﬂ? : (T}—CGRION SPKR SHUTDOWN H3 lsproo SPDIF_IN|
oo 2 G2 42 - .
2D Csa208_GPTOL 22 farzos U6201 seDIF_ouT| Ce4208 SPDIF oUT PDIF QUT IaCK —
« CD-SEXERCON L 1D e CS4208-CRZR I
[ID-SERcom & 1D e -
— DFET OPENUS cs o o omIc_scrol N2 —
R e < fop1os DIGITAL ”
S orer opencn s A
lep1o s 2 or 2 onze_spau ML
M Ne_purc cri
NC_CS4208_GPOO €3 lepoo BMIC_SCLY
1/20m NC_CS4208_GPO1 B9 I5 pMIC_spaz| M2
201 F2 purc_scref L1
wn 2 lacrk
s pmic_spas| K2 DMIC SDA3 ams e
R6331 42 o1 CS4208 HDA SDOUTO R DuT
w1 (DA SDINO AR [ _1e_csazos_spa_spours R6332
Lo - 75
Nep E6 DMIC _CLK3 R 1 2 DMIC_CLK3 LD =« ==
s D D e
welcs |
welG7
ey
No| HE
NC_CS4208 SCLKA I Nep H7
. H
NC_CS54208 LRCLKA I Ncf H8
NC_CS54208_SDOUTA I
NC_CS4208_MCLKB
NC_CS4208_SCLKB s
NC_CS4208_LRCLKB I
NC_csazoe_spours
PP6301
g 82888 Fa
§ 56863 43 54 s DMIC SDA3 s
T el ols PLACE_NEAR=US201.N3:5 mm
Bl E|&|R|8|R
PP6302
P
= #a 51 11 HDA_BIT CLK 1-
PLACE_NEAR=U6201.F2:5 mm
PP6303
B3
a8 s HDA_SYNC 1z
PLACE_NEAR-U6201.
PP6304
B3
. HDA 12
PLACE_NEAR-U6201.D2:5 mm
PP6305
S

o - £S4208 HDA_SDOUTO_R

. NEAR-U6201.D1:5 mm

ISYNC MASTER=CLEAN J45

SYNC _DATE=04/26/2013]

AUDIO:CODEC,

DIGITAL
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w
N
[y

-» BBSV_SO_AUDIO_AMP Ly

crITICAL
CRITICAL CRITICAL
FERE~3 000 0 cea13 i BEPASS-UGA10. AL A2 5 T
' -foiy 2 C6all
womDamrozne VY YOt aun sexeaue viv o P p— 0. 107
o102 CRITICAL kit B -
4X MONO SPEAKER AMPLIFIERS (MAXS8300 & SSM2375) LeaL cea14 o
& Rpr
APN: 35382888 & 35382958 A 0. 01O Ue410
CATN - 13 DB womp—amrozny (Y Y YO\ 2 i coceawe coww 2| MAX98300 = SPKRCONN_L_OUT P =S
. a0 A sexpamp N e Ay, our i R
1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL B FEy
1ST ORDER FC (SUB) = NOM 9 HZ
SPKR_SHUTDOWN c; .
SHDI SPKRCONN_L_OUT N gemm, s 61 52
16401 B2 e o
FERR-1000-0i1
R6400°
. GPTOO_SPKR_sHUTDOWN YL
[mavve
CRITICAL
v +» PESV_SO_AUDIO_AMP R
CRTTICAT I .
CRITICAL CRITICAL A2:5 mm
Cce422
o Sa20 C6423 a70r o Ce421
N 0.01UF Gov 2| crrTICAL 0, 10F
2 v
5 o ¥ BVDD. 2 xem-ceu
oz SPKRCONN R_OUT P 54 03 93
Leant crTicAn ) = U6420 o
L R C6424 wor o MAX98300 =
> - 0.01UF ooz WLP "
I 3| A3 N our+ BL
1 im a2 ® oyt (> aun sexeawe erwow: ||
(e 102 B ] ) = = | B3 by our-{ €1
P i NO_TEST=TRUE= =
*'"‘A;:"" s2 _SPKR_SHUTDOWN C2 lsupns
B2 e
eonD
iz =2 PESV_SO_AUDIO AMP R
B
CRITICAL BYPASS-U§430.C2:C1:5 mm
1
CRITICAL Cc6432 *
CRITICAL 100UF
L6430 it 208
era 000 omn Co433 Sal 2
- 0.3 CASE-AL1 SPKRCONN_SR_OUT_P ¥ oo 3 »:
N AUD LO3_ R P 1 2 L . N LINE WIDTHSD 20 T o=
O T ST oTROE e 16 tat
CRITICAL cm-nc;‘; NO_TESTZTRUE n
L6431 o —
FERR-1000-0HM 3 .. _SPER_SHUTDOWN AHsp* INLAS RSUB_GAIN stKC(‘?l‘wﬂ :J‘ifY ?VL(J)A‘“NW EID =« 5
AUD_103 R N . 1 ceass o Rk oD 15 1
oo
- PPSV_go_AUDIO AMP L,
crrTICAL P CRITICAL BYPASS-US440.C2:C1:5 mm
L6440 T Ce443 ce442|, ' c6441
FERR-1000-0HM cenes ToogE == Lo e
B %
- S 2 P L SPKRCONN_SL_QUT F oD o
CASE-ALL Ao p— 040, [P ——
Ssh2375
CRITICAL CRITICAL BN " ouT+{ 2
Leaal Cedda Py g i
FERR-1000-0HM 0.22UF 1N ouT
L2 AUD SPKRAMP LSURTN N | = LSRN N SPKR_SHUTDOWN “qspe camn[2 LSUB_GATN T e
Mmoo w i | WO TEST-TRUS SPKRCONN_SL_OUT_N SR oTo 10
o P Cce446
o . 47008
“ 2 Son-can
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MIN NECK WIDTH=0.06MM
MIN-DPRE-WIBTHES S
R UD B8 -
crrricar
R655¢* 2 1 C6558
2K 27PF
sEgieoe
e - am - -
MIN LINE WIDTH-0.2mM
MENNENRMIBRHZS 38N
RACGSSO FILTE]
R6T8E°2ELEE
(sEE RADAR #
= D * DFET_OPENCH C
BYPASS=U6500.B2:3MM
C6562 3
"R6520
oK o
Bl
75]: VDD
L BYPASS=U6500.B2:3MM
= c2 . c A1 AUD_CONN_SLEEVE_XW emmy o o 05
DFET_CPO1 1 ourz| A2 AUD_CONN_SLEEVE XW 35483
= <1 lep e — e
o S DFET_OPENUS *
BYPASS=U6501.B2:3Ml
1 C6530 |* C6542 1 C6543
'R6521 0,1UF 0.01UF
Tox i
- XSR-CERM a
e 0201 a B
BYPASS=U6501.B2:3MM
L ovrER
oura| AL AUD_CONN RING2 XW o .
=s ourz| A2 AUD_CONN_RING2_XW g .. .
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copEC

ouTeUT S

runcrzon o e o core SPEAKER CONNECTOR - 7817616 02
oxo1 (a) oxo3 (31 covse Gpzo0 2-MIC CONNECTOR APN: 51850672 -RT.
sua oxos (@) oxoa (@) e — APN: 51850769
seoe our wa oxoE (14 w/n e ke L o B .
us 24 52 20 =BP3VA_SO_AUDIO DIG - ml'_'f SPKRCONN_L OUT N 2
CODEC INPUT SIGNAL PATHS 4+ o (> SRKRCONN L ID B
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0
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CRITICAL 10
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AUD_cH_HS_eND
-
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1, .
FERR-470-OHM
v ey AUD_TTEDET 2 (VY YLz AUD_comy r1PDET 2 OPERATING VOLTAGE 3.3
< SRETICA
0201
6607 .
FERR-470-0HM
CRITICAL 201 AUD_CONN_TIPDET 1 PINS
L6605 is
120-OHM-25%-1.3A
) 2 > Awp coms me rigar
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SPDIF OUT JACK
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CRITICAL
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0201
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MagSafe DC Power Jack

CRITICAL
F7005
=PP20V_DCIN CONN .
=2 PP20V_DCIN_FUSE : :
CRITICAL TN LT WD 1T
7000 NOSTUFF oo
WTB- PWR-M82 1 C7005
MoRT-SM 0.01UF
3 0
- : -PP3V42 G3H ONEWIREPROT .
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s U7001
ik SMC_BC_ACOK_vce FCTSZOBFEAPE ¢
51850508 7000 1
0.10F ——
o T
B U7000
MAX9940
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NC Gyp
- 'R7012
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Q7010 =
. . SI5419DU s
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he ¢ round will otherwiss float
transisnts onto ADAPTER_SENSE when AC is 'R7010

When input voltage is 2V the FET will be off
blocking the leakage path and 22.1K can be
properly detected.

When input voltage is at 16V+, FET will
conduct and power charger and 3.42V reg
,. -=PP20V_DCIN ISOL .

D7010

6.8V Zener CDZSE -8B
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47

700
BAT30CWFILM
sor-32 APN:35383733

" "
27005 L erum oo povizan 3.425V "G3Hot" Supply
o x < . 23vaze3n BOOST
- - C7094
VI BoosT 0.2208 CRITICAL
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C7001 'R7002 :
NOSTUEF 49.9K
1 P3V42G3H FB
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14 3
15 4
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. - *
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FROM ADAPTER
« _=PPDCIN_S5_CHGR

Inrush Limiter CRITICAL

Q7180

Q
~
[y
©
ul

PDCIN_S5_CHGR_ISOI;

so
(e

IRF9395TRPBF
DIRECTFET-MC

CHGR AGATE DIV

sets ACIN

ACIN pin threshold is 3.2V,

+/- somv

threshold at 13.55V
Sparkitecture impedance is set by R7112 in D2

30mA max load

WINVLIRE WIDT
VHNHEREBTE:

CRITICAL

D7105
BAT30CWFILM
SoT-323

+ _CHGR DCIN D R 1 2
“HIN NECE WIDTH=T 25 %GV\/
TWIDTH= 0V ighes 4

Reverse-Current Protection

3 . CHGR_DCIN D_R

(cuGR nCTN

R_5V:LDO

For Erp Lot6 spec

CRITICAL

P5V1_BOOST.

C7194
0.220F CRITICAL

FC)

v
0-C0G-CERM
91

Vout

P5V1_FB
<Rb>|
R7196"
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/200
= 1.25V * (1 + Ra / Rb) 201,

NOSTUFF
R7190

(psv1_BIAS) |, 0O

2 CHGR_DCIN ..
wr-sr s Yoz

1/16W

C’fg‘?t%v LDO

4 AR PP5V1_CHGR_VDDP

25 m wE-Li5Y o2
e T

1 _SW
TECK wm-n 535" - CRITICALCRITICAL
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e B o ToUF 10Ui 1UF I 0. 001UF
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;] E-D2 4y CANEIESMEy OH iy CASETBIMEm 663 & 0402
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ilaeu
N 15t =
CHGR_AGND |2 voDR
[ st CRITICALbeTN|2 'HGR_DCIN CRITICAL
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2 S (SMB_RST_N 26 CHGR_SGATE 7130
=SMBUS_CHGR_SCL U7100 HOR AGATE 1 12 RJK0332DPB-01 (L7130 limit)
= AGATE| 1 CHGR_AG: c7 5 ;
—SMBUS_CHGR_SDA LEPAK-SM
= — 1p[ 28| CHGR CSI_P 2UF 400 kHz
CHCR_VFRO o 27 CHGR_CST N
CHGR_CELL a o2l —== CRITICAL CRITICAL TO SYSTEM
CHGR ACTIN. a BOOT|25 CHGR_BOOT L7130 F7140
= @ veare| 24 CHGR_UGAT! _ 4.7UH-20%-14.5A-9MOHM 8AMP-32V-0.0060HM
CHGR_ICOMP. PHASE| 23 CHGR_PHASE oo m 1 1 . =PPBUS_G3H 5 o
CHGR_VCOMP g mm PIME173T-SM
Criemnme R e N e e ey : : 0503
CHGR_CSO_P BGATE| 16 HGR_BGATE - 15251466 CRITICAT,
4 CHGR_CSO_N 20v/v AMON|2 CHGR_AMON F7141
2 sv/v BMON| 15 CHGR_BMON AMP-32V-0. 0060HM
H oD PPVBAT G3H_CHGR_REG
1C7150 Cpal (o) ACOK| 14 =CHGR_ACOK g .. BIN LINE WIDTH=D ¢ CRITICAL
}éé" ] Z J VOLTAGES 12 16 " B g o603
2 %28 & i E8UF
402 2 o 352392 CRITICAL
o | H Q7135
] RJK0305DPB CRITICAL CRITICAL
l LFPAK-HF R7150 07155
0.905 = SI7137DP
B 2078 TO/FROM BATTERY
0613-3
XW7100 2 3 1 BPVBAT G3H_CHGR_R
S : g o
. - L 7155 w
A e AR 24 80 22 1 il 10
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= TR METE 70—
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[ earT numBER | otv | DESCRIPTION | REFERENCE DES | CRITICAL | BOM OPTION |
[ 35354170 | 1 | corsumsssensaon,om, secon, sem | 07200 [ cmrmren |
R7201 R7202
LT ARR 2

1/Tew
MELF
]

PLACE_NEAR=U7200.16:2mm

MINNECK WIDTH:
VOLTAG

sV

1/16W
MECLF
503

R7235 T PLACE NEAR=07200.17:2mm
CPUVE, NTC_R NARE o
e
1 ou = +
. 201
R7236 (GND) o | OMIT_TABLE
953K R7237 Vo5 VIN
5 1 1 1
L/280 1OOKOHM R7223|'R7222|'R7221|'R7220 u7200
205, 0201 102K 931K 2154 4.02K 1SL95826
2 200 20w 20w 1 CPUVR_NTC s |nre LLP
_S0_¢ ik 1 1 —
2201 220 220 PU_PROCHOT L. 44 VR _HOT* Feoml 18 CPUVR FCCM gy se
1 C727
0 /Gi0F R7279" ‘R7280 1 PUVR_SLOPE 29 | sroee
2 35V comm 5;1 19 ;3—0 N CPUVR_PROG1 28 | proc1 3| _23 CPUVR_PWM3 o -
M2 1t PUVR_PRO 27 | procz iz 22 CPUVR_PWM2
2012 220t PUVR_PRO 26 | proc3 pmi| 20 CPUVR _PWM oD -
T PLACE_NEAR-U7200.32:2mm PLACE_NEAR=U7200.30:2mm = =
1
- oD PUVR_VR_ON VR_ON
o «ED—CRU_VIDSOUT 30 | spa DpRsEL| 25 CPUVR_DRSEL
v + @O} CPU_VIDALERT L 31 aLERT+
o« D—CPRU_VIDSCLK 32 1 scLk pcoopl 2 CPUVR _BGOOD — gmmy :e
CPUVR ISUMP PUVR_COMP 6 | cowp CRITICAL
= O = (CPU_VCCSENSE_N) 13
NO_XNET_CONNECTION=" C7215 = — 2 R
o a7z R7245 27008 PUVR_FR 7 |es
. CPUVR_FB2 8 |en2
(CPUVR_ISUMP) P —
PUVR_ISUMN R 14 | rsmmy
o) PUVR_IMON 2 | mvon
. D CPUVR_ISEN1 12 | rgen
- D CPUVR_ISEN2 11 | rsenz
- D CPUVR_ISEN3 T 10 |reens
Za
g2
1C7210 |+ C7211 [+ C7212 Ba
—— 0.22UF 0 22UF 0. 22UF o
o 2032 202 a
% Sistcman %62"corn
8581 5
CPUVR_COMP_RC R7230
R7240') o wier chuec 931K
365K O HNET_CPANEC aou
1/28% 5
e 2
201,
NO_XNET_CONNECTION-TRUE
1 R7241 !
= PU_VCCSENSE_P_R 1AAAL
Ax NO STUFF =
NO_XNET_CONNECTION=TRUE /2™
. O CPU_VCCSENSE_P 20 R7242
PY_ ENSE_P_R 2 AK
1% NO STUFF
el
261 1 C7250

. » (D CPU_VCCSENSE_N
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PVIN_SO_CPUVR

Additonal Input Bulk Caps
THESE TWO CAPY ARE FOR EMC CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
. 17370 L' c7371 4| €7372 L|* c7373 | c7374
c7317 c7318 c7319 T3 er3

CRITICAL CRITICAL CRITICAL

L c7313 | c7314 :
680F 10

CRITICAL | cRITICAL
Cc7375 ,|' C7376
UF T‘, P

ﬁﬁ

PHASE 1

L7310
R7311 VDRV 0.36UH-20%-36A-0.001080HM B
cpuve_poot1 ke 1 AQaz_ceuve Boor1 4 |soor U7310 nef 8 Cpuve punsel

o S e s MIN

BT BLERESS sogorss FDMEOS0EN 5
CRITICAL 1l

C7311 e e vis| 32|

. 1 2
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15251538
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IEE
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vsws| | 32
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0.001U; 0.0010F
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sl [ |
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- 0D 23 % 10K YNV ver_commscrron.1RuE
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vswe| 32
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3a
2 lyery 9 CPUVR_ISEN2 .
canp eanD R CPUVR_ISUMP
= SRITTeaL | CRITTOAL " o
_PP5V SO CPUVR 7235 : 7226 : 7227 *c7338  |* c7339
o se 5 0,0010F
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PHASE 3 00007
R7331 e on PEEIE TIETED s (VWM
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o % roFN 0 -
B crrrica EER B
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NCXHeL 14
CPUVR_ISUMN
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DDR3L (1V35 S3) REGULATOR

. _=PPVIN_S3 DDRREG

CRITICAL| CRITICAL | CRITICAL
C7435'. C7430*|. 1. |*C 2 (1C7433 1C =]
15UF 68 . 001TF

68UF
208
AR 2| pory-rARY 2
« _=PPVIN_SO_DDRREG_LDO e | casEDiESSM o
BYPASS-U7400.2:10:5MM
o1 es =PP5V DDRRE
== C7401*
10UF
BYPASS-U7400.12:10:5MM 38 -
C7400* xR
2 = 16W
uEILE
o 502
L VEDOTN CRITICAL C
- g 7430
lvs 1N vest| 15 DDRREG_VBST M-I CSI%SB72Q5D 15250905
U7400Q PRve[i: DDRREG_DRVH _ s |re  sowsxg _ vIN| 1 CRITICAL
=DDRVTT_EN (VTT Enable) 17 |s3 sw 13 DDRREG LL o DrTTeOE L7430
—DDRREG EN UDDO/UTTREE Enable) 16 le TPSSF]!:IQZLG CH_NODE=TRUE DIDT=TRUE veul & 0.68UH-18A-3.3MOHM
“ prv{ 11 DDRREG_DRVL 4 |rer [~ LYY L -PPDDR_S3 REG .

BIOT-TRDI

DDRREG_1V8_VREF GATE_NODE=TRUE - '
_1va_ R cprrzean o = T seusios CRITICAL Vout. = 1357

DDRREG_VDDOSN:

DDRREG_VSW
Cc7415 1 — S REFIN vrr|a o =PPVTT_SO_DDR_LDO_ 3 g SHITCH NODE-TRUE 2700F
0.1UF DDRREG_MODE 13 Jwons VTSNS DDRREG VTTSNS 1 oot 2 MINNECRWIDTHS 0 17" fm . MIN-MECKWIDTH=0: 17 fm 46| £ = 400 kHz
18y DDRREG_TRIP [ TLDDRREG VITSNS 18532 4 i 1UF
X7R-CERYN 18 [rRTR Q.9 -
6402 vITREF| 5 = =PPVTT_S3_DDR_BUF XW7460
o e - . 2 PLACE NEAR-C7440.1:1MM
PoND GND Sp BAD C7460* 1C7461 [xw7401
OUF —— 1QUF = Sm
1C7416 o o o o o29% 205, o TANT
N N E q Y 2 2 §en CAsE-Bi-SM 1
% R7417 |'R7418 503 603

200K 52.3K

116w =

e 1 close to memory

= = : GrfPROSNSY

XW7400 CKWIDTH=0.17"mm
s
1

GND_DDRREG_SGND -
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PP5V_S4_REG

o —=PPVIN S5 PS5V o =PPVIN S5 P3V3
CRITICALy CRITICAL CRITICAL —PP5V_ S5 LDO CRITICALj CRITICAL] CRITICAL CRITICAL
C7543 1|, C7544 C754 1UF ’g%—%z&: - ! C7584 C7585 C7580 C7582 (1:7581 * O 0
o e il i 0 Yy o i i
- ] 2 Hoo 2 gef 2 358 cenu 100MA MAX OUTPUT e mx Hh 2 3 2 398 cenu
S m‘?ﬂzf“"ﬁ ARG 683-1 0402 5| cakRs cAESLEzZA’o'ﬁ 683-1 0402
w1 e o =PPSV_S4_RE SKIP_5V3[3 : INAUDIBLE —PP3V3_S5 _REG .
1 o
VOUT = 5.0V SKIP_! 5\73\]3 AUDIE! 5501 o “ o A VOUT = 3.3V
1 = o
l;Ai “4"'010 O;JSZPUT 1 500 ;/z&g« 8 E 8 RIDTET S CRITICAL 15250754 10A MAX OUTPUT
- CRITICAL 1258 0201, > 5 - s C7564 1 Q7560 CRITICAL
L7520 CRITICAL P P P - o| RJK0214DPA L7560
2.2UH-20%-13A-9MOHM v = b “l - 1.0UH-22A
BCNB103T-SM PSVP3V3_SKIPSHL 19 |skrpsers CRLI1CAL PCMC0637-SM
CSD58872Q5D 14 |ocser U7501 EN| 12 —P5VS5_EN
C VI Sonske | . =t =
< o
Pevsa v o lven ‘ P5VS4 VBST 21 lvpst1 H ves P3V3SE VBST o
CRCI MIN-NED W] ] TGR| 4 P5VS4 DRVH 1 |orve1 o prviz| 2a | | P3V3SS DRVEH
= Brotorn T E=
R 4_LL 32 Jsm a swal2s | [P3vass 1o R
T e oo Sty & bt H
5 2w _P5SVS4_DRVL 30 |prLa DpRVL2| 27 P3V3S5_DRVL d
R oo T 3
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P5VS4_CSN1 5 |conn enz2[ 27 | [ P3V3SS_CSN2 3
. |E 11 MoDE RF| 2. P3V3S5_RF iloEg
CRITICAL I P5VS4 VFB1 9 fvrsl VFB2| 16 P3V3S5_VFB2 5 Tl E CRITICAL
1 C7555 K P5VS4_COMP1 10 |compy compa| 15 P3V3S5_COMP2 i C7594
- 1p0UF-0. 0350HM 2[5 . OD=B5VS4_EN 4 lews enz 21 | | =P3v3ss EN _ em. 6 il i 15000035081
R P5VS4_PGOOD 5 B 249K il £) exw7s62 Sk =
FEH - @m-B5VS4_PGOOD s [pcoonn peoonz{ 20 | | P3V3S5_PGOOD o o 1% . XD rpory-fast
HEE UF — — oD e d e cRSEYR3%8M
L s (8 X7R-CERM 2 2 TERHCPRD 402, il s =
= ERK 502 ) o =
2 2 R7556" 'R7538 R7539" 2 2
XW7520 XW7521 = 4.75K 12.1K 20.0K XW756 0 XW7561
s M = 118 = i s
R7520 ME-LF = LF
RI32 1 1 05 85, 1 1
1316w PSVS4_CSP1 R XW7500 P3V3S5 CSP2 R
R R e Sioreee
8 1C7539
— 4700PF 4700PF —— 47PF
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B 2 2§ e 2 & :
1 402 402 R7561
: BSVPIVI VRER2) (psypiva vREE: : 10K
e
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PLACE_NEAR-U1100.AJ12:1MM
XW7601

=PP1V05_S0_REG

PLACE_NEA:

1 532 P1VO5S0 SENSE P

1100.AK14 : 1M

XW7602
1 532 . PIVO5S0 SENSE N
R7604"
3.01K

R7605"
2.74K

/150

ME-LE
10’

<Rb>

1vo5

. _=PPVIN_S0_P1V0550

SO0 REGULATOR

=PP5V_S0_P1V0550

CRITICAL | CRITICAL
11 1

PP1VO5_SO_REG ..,

'‘R7642

1.2K

T/16m

uEIER
(pcuyect seT) 152
(ecuvectosa vo

OCP = R7641 x 8.5uA / R7640

OCP = 14.4A

R7601" C76207)
22 i34
1188 32
wEEE caSBMEaE N
Voo Bvee
37650953
7 ,
;gL;iggu - CRITICAL CRITICAL
o Q7630 R7640
=P1VO5S0_EN 3 |en h e J}—‘ RJKO0214DPA CRITICAL .001
GA- 1 W 15
P1VO5S0_FB 6 |pp  CRITICAL gl BICT=AROE K2 0.68UH-25A-5 . 5MOHM w1
G613
P1V05S0_SREF 4 |srer - - A !
scucosaT-an 3
P1V05S0_VO 8
— vo J 15250955 CRé';IGCS; N
7 Jocs
P1V05S0_OCSET ocseT funce 2700F = ¢
P1V05S0_PGOOD 9 |pgoon ”fngw; 2
P1V05S0_RTN 2 frTn chammEE
P1V05S0_FSEL 5 |eser CRITICAL
NO STUFF GND__PGND B
R7603 =
9
e
402
= P1V05S0_CS P
. P1V0550_CS_N =
XW7600 R7641
V0550 _AGND 1 1/18%
S TIN LINE WIDTH-0. & T MEILE
MINNECRWIDMZ0:S MR eunce nean-u7600.5:1mm el
VOLTAGE 0V -

Vout 1.05V
12A MAX OUTPUT
= 300 kHz

ISYNC MASTER=CLEAN J45
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Page Notes [ earT NUMBER [ orY | DESCRIPTION [ REFERENCE DES | CRITICAL | BOM OPTION |
Power aliases required by this page: - — — -
- —PPVIN_SO_LCDEKLT (9-12.6V LCD Backlight Input) ‘ 11650004 ‘ 8 ‘ S, ML FIIM,0 OEM, 1A MAX,0402,SMD ‘ E J— ‘ ‘ BKLT : PROD ‘
- —PPSV_S0_BKLTCTRL (5V Backlight Driver Input)
- -PPSV_S0_KBDLED (5V Keyboard Backlight Input)
BoM options provided by this page:
BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds 15281527 PBUS_S0_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE
: -8 ohm serie or pr. ion RITICAL FLACE NERRSLITO 2
BKLT:PROD - Stuffs 0 ohm series R for productio CRITICAL IXLEY: CRITICAL
R7700 07706 L /s - p— S AP ——
CRITICAL 0.025 FDC638APZ_SBMS001 ,, PPBUS_SW BKL 1YY Y2 PPEUS SO LCDBKLR PWR SW 2 N« PPVOUT_S0 LCDBKLT ., ., D
D F7700 I SSOT6-HF |6 DEMB030C-SM [N RENE TIBTH=3 BT VIN-NETRWIBTH=0: 35" Mu
3AMP-32V-467 o 5 o g DPFLS2100 CRITICAL | CRITICAL | CRITICAL | CRITICAL VatTAEEESEY
. =PPVIN SO LCDBKLT 1/ 2 PPBUS SO LCDBKLT FUSED 1 2 PWR 4| > 1C7712 BIDT=TRUE * C7715 *C7716  |* C7718 1 C7719 P C7717
MIN-GINE NIDTH=Z M 3 4 m T 0. 1UF 2.208 2.20% 2.20F 2. 20F 1000PF
603-RF VetrhgESE T ev o — — o,
‘R7701 I
o 45 (OO} ISNS_LCDBKLT P > ?P .6K L
A
. TSNS LCDBKLT N 2 PLACE NEAR=D7701.K:S5MM  PLACE NEAR=D7701.K:5MM
&= PLACE_NEAR-L7710.2:3MM |4
LCDBKLT_EN_L|
— crrTicaL L
=PPSV_SO_BKLTCTRL _ ... — Q7701
o] SI7812DN
— PaReK-1312-8
- ] R7708"
BB
{ vorTagE=sy
46z NONTRIRE W 1oru-0.4 My
MEN-RENRWIBRECS 4 W
PP5V_S0_BKLT VDDA .-
PP5V_S0_BKLT| VDDD §7703
Tieu
107741 piicy )
— 1UF 2402 R7709
150K
C BKL _FET CNTL Ve-LE c
MINTIN 5
a MIN-RENR-WIBTHZS 85" :
o 2 BibritRoe
8 &
g 8
g8 =
u7701 ..« _=PP5V_S0_BKLTCTRL
201 o SW
2 LP§548B1SQ_-03 NE T
« o =PRSV_SO_BKLTCTRL BKLT_SD 1 lsp sl 2 T NOSTUFF NOSTUFF
PPBUS_S0_BKLT PWR_R 9 | vsensE N E R7760"
PPBUS_SO0_BKLT_ PWR_F 10 | ySENSE P B 21 BKL_FB 4.7K
- 4 ﬂ‘vv:v
R7742 BKLT_SENSE_OUT 19 | sense_out Pl BKLT: ENG ”‘ér
— 20 201,
+ » oy LCD_BKLT_EN 1 2 BKLT EN_R 27 | ey rser_xeve 20 BKLT_ISET _KEYE R1707%3 =
Y. NO STUFF 12 | pum keve  kevpi| 12 BKLT KEYB1 IAANZ KBDBKLT RETURNL ., 2 BKLT SCL_R
3 - 2 A it
& GND_LCDBKLT SGND 0¥ §3797F42 15 | sep (rpyy  KEYB2BELI_KEYB2 e BKLT: ENG MINN 2 < BKLT_SDA_R
3¢ T6 Jls
55y soa (zpw)  swa &5 R7724
b;:ongFzF * fiEg;coa CRITICALES ARz KBDEKLT RETURN2 - .
e R7752 - -GND_BKLT SGND wrKBDRKLT e
10F 7 35354159 LA MIN-NECR-WIBTHZS 35"
P BKLT_FLT RC 1 R7747 B ol
0 55
- OD—SMC_SYS_KBDLED 1 2 BKLT_PWM_KEYB Y R7741
Py NO STUFF g8 g 31.6K
WE 1C7747 °° 200
of61 3 ¢
Y coc PPVOUT EKLT FB2
B NOSTUFF . 2 jipoicos T LI B
R7753 B « .. _GND_BKLT_SGND AN ARSK WIDTH-0 .
100K, VDDA VDDD R7757 XW7720
0 £
NOSTUFF U7750 Rl HDA K BRI S0 KBDBKLT SW erace NEAR=D7720.x: 210
LLP 5% MIN LINE WIDTH=0.5 M
R7755 - 25w HI R TS e e
LeD PSS sianfn 2w 13 | prurer ©  soam L R7758 o |
s = SNy BKLT SYNC o e “ scL_m|_2 <BKLT_SCL_R 1 2 BKLT_SCL GNND 1 -
e ! — —
= o y 5% -
7 24 & o
. LCD_BKLT_PWM 53 1A a2 - I s 10/,245"1‘" Bz NG LrAGE TV R7783
ourz)
R7781 BKLT EN_R_JERRY EN | BKI, ISEN1 INRR 2 LED RETURN 1 o " 0 15281701 37150572
_ 0 BKL_1_SD; Slepa O MIN TINE WIDTH=0 5 mm MIN LINE WIDTH-0735 i CRITICAL
o =z2c BKL 1 sDA stiaan2 BRI sor oo @ oums MINNECKWIDTHZ0 30 Tm | S MIN-NECKWIBTH-9.30 mn 7720 CRITICAL
a— R7782 —= o ours[ 12 R il 10UH-20%-1.4A-0.170HM D7720
17 ) : g
o) 2120 BKL 1 scL ssia QA2 e — L T R7718 MIN LINE WIDT 2 I A N«
’ Noselifwe BKL_ISEN2 ARNR 2 LED RETURN 2 o M NECK WIDT PST041H-CDHA6D14-SM LT
= CRITICAL —VI LAVE WIDTH=0 5 VTN LINE WIDTH-0=35 T RB160M-60G
nex 2 we WIN-NECKWIDTH-0:30 Wm | - 11 MIN-NECK-WIDTH-0:20 mm
'R7754 NoxE e g g S ez
27.4% 855 B mmy R7719
iy BKL_ISEN3 ARA 2 LED RETURN 3 o o
ol A = — TN TINE WIDTH=0 5 7w TR Lo D
R VN NECRWIBTH-8: 30 hm MIN-NECKWIBTHZ0: 20 mm c7720, 7721 sHouLD B PLACED MimRoRED 7723, c7724 stouio 38 pLaceD HiRRORED
2 L L
R7756 BKLT:ENG = =
10K 7720
et XW7701 BKL,_ISEN4 AR 2 P
258 & —TAF LI WIDTI=0 S v
A CDBKLT VINNECRWIDTH-0:30 Am | - U0 A
T H- 55 o SYNC MASTER=CLEAN J45 SYNC DATE=04/26/2013
VétAce oy ;;; ”;; X -
= [ LCD/KBD Backlight Driver
= S
051-0 6 75 D
(3 2ppie Tnc. 051
<} 6.0.0
BKL_ISENG RETURN 6 e NOTICE OF PROPRIETARY PROPERTY: [Ewmew
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1.5V SO0 Regulator
PP3V3_ S5 P1VSS0 l B OSV SUS LDO

Lynx Point-H requires JTAG pull-ups to be powered at 1.05V in SUS.
CRITICAL Pull-ups (3) must be 51 ohms to support XDP (not required in production) .
C7850 70mA is required to support pull-ups. Alternative is strong voltage
28UF dividers (200/100) to 3.3V SUS, which burns 100mW in all S-states.
uU7810 2 &N CRITICAL
ISL8009B 505 17870 CRITICAL
DEN 2.2UH-3A PP1VS_SO_REG .. XDP_PCH
. ~P1V5S0_EN 2 8 P1V5S0_SW 1 2 T
- - o CRITICAL © TN LI TIBTN=0 T o powmouat- 1HLPIG16E P Vout = 1.508V
.+ @mP1V550_PGOOD E| vre|® SWITCH NODE-TRUE ~ ' - N .. =PP3V3_SUS P1V05SUSLDO
S - S = I =PP1V05_SUS_LDO ..
<o DBIDT-TRUE c7876 1 111070%(50 Max Current 1.5A —=PP1V05_SUS_LDO
27PF = =
i3 %Z?E"p’ Freqg 1.6MHZ Vout 1.05V
055X 2402 CRITICAL Max Current = 0.35A
P1V5SQ_FB XDP_PCH XDP_PCH
C7840* Cc7841
1UF 2.2
6.3V 9%y
EgRu %iR
567 it

Vout = 0.8V * (1 + Ra / Rb).

Isch MASTER=CLEAN J45 SYNC_DATE=04/26/2013}
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8 7 6 5 4 3 2 1
3.3V S4 FET ;
08000 EDP is per J45 Power Budget revs 3.3V SUS FET cRITICAL
$IA413DJ Q8020
CRITICAL scro-en 37650945 SIA413D
.. _=PP3V3_S4_P3V3S4FET -
‘ o =PP3V3_S4_FET .. .. =PP3V3_S5_P3V3SUSFET
=PP3V3_SUS_FET.
C8009
0.033UF 3.3V S4 FET 8022 8021
f 08002 100K 0.033UF 3.3V SUS FET
o MOSFET SiRn427 DN[NSLDGVK;Z =
R8000 . . - ” MOSFET sin427
P3V3S4 EN ANA\,- 4 P3vsise | | CHANNEL P-TYPE 8V/5V R8020
. “u RDS (ON) 26 mOhm @1.8V P3V3SUS_ENAON P3V3SUS_SS CHANNEL P-TYPE 8V/5V
K LoADING 1.3 A (EDP) SSD_PWR_EN:GPIG” e RDS (ON) 26 mOhm @1.8V
= R8073 k& LOADING 0.5 A (EDP)
3.3V S3 FET Q8010 » —SSD _PWR EN 2 2 B PLACE_NEAR-R5549.2:6mn
CRITICAL scro-st s 3.3V S0 SSD FET CRITICAL
. _=PP3V3_S3 P3V3S3FET - 180 Q8070
=PP3V3_S3 FET .. SEIgI50N
8012 c8011 —PP3V3_S5_P3V3S0SW SSD W_SSD_R
M3 SDS R 47K 0-0330% 3.3V 83 FET ‘
DeNIo0gHa-3 2t i o 3.3V SO SSD FET
S Ve 2 B i MOSFET sin427 R8072 —
Re010 e w7 98072 o3 :
P3V3S3 EN_L }_p3vis3 ss - DMN32D2LFB4 1ice xn CHANNEL P-TYPE 20V/12V
i RDS (ON) 26 mOhm @1.8V DENIO0EHS -3 o REO7E}“ ©8070
s LOADING 1.1 A (EDP) —— 33K bavs ssp ss 0 ‘OIUF RDS (ON) 5.5 mOhm @4 .5V
= - - Y v - - | LOADING 5 A (EDP)
5V $3 FET 08050 " o
SIA427DJ a0 402
CRITICAL scro-st 1
.. _=PP5V_S4_PSVS3FET : = CRTTICAL
E 08060
5.0V SO0 FET SL7eLsoN
8052 C8051 i =
200K 0.033UF 5V S3 FET B (=ERESY S0 FET
P = prE— i =PP5V_S4_PSVSOFET ! 1 a
: R8050 s St - R8062 | — 5.0V SO FET
5.1K CHANNEL P-TYPE 8V/5V B —
PSvs3 EN L psvs3 ss C8061 o
vy e PP ——— 270K 0.120F MOSFET SI7615DN
e TOADING 0.3 A (EDP) el 8060 CHANNEL P-TYPE 20V/12]
= Rg %go 0.47UF RDS (ON) 5.5 MOHM @4 .5V
1.35V 8S3/S0 FET PS5VOS0 EN L v P5V0SQ
/ A LOADING 2.8 A (EDP)
.. _=PP5V_S5_P1V35S3RSOFET v
Coa.gloll 1.35V S3/S0 FET
o =PPVIN_S3_P1V35S3RSO_FET [=
- - = Integ. MOSFE[ SLG5AP1438V
U8001
SLGSAP1438V CHANNEL N-TYPE
§ DN
P1V35CPU_SLEW_CTL 7 Jone 0N o RDS (ON) 9.6 mohm = CRITICAL
2 lon s 5 LOADING 4.8 A (EDP) 3.3V SO GPU FET Q8090
0 GND SIA413DJ
) 0.018UF o i
Slew rate : 3 . _=PP3V3_GPU_P3V3GPUFET =PP3V3_SOGPU_FET .
0.8V/ms - 19.75nF
< XWBNOOS 3.3V S0 GPU FET
. =PP1V35_S3RS0_FET : S 2 =PP1V35_S3RSO_FET ISNS ..
NC_ISNS_CPUDDRN o -
NC_ISNS_CPUDDRP o - -
3.3V SO GPU MISC FET 08080 ronone oo on)
SIA413DJ
CRITICAL scro-er _
.. =PP3V3_GPU_MISC_P3V3GPYMISCFET - —=RR3V3_S0GRU_MISC_FET..
r 3.3V S0 MISC GPU FET
R8082" vosrET sinaz7 .
33K JE— v
Ll JE—— U8030
e - -
265, £0s (on ——— o 55555540
P3V3GPU_MISC EW\/? R o.1ia tEpE) = 3.3V SO Switch Type Load Switch
Q8082 R (on) 18.5 mOhm Typ
a2 082 TE0IG APN 35352741 @ 2.5V 25.8 mOhm Max
DeNlooena-3
SYM_VER 2 .=PP3V3 S0 P3V3SOFET TPS?%QZ{I =PP3V3 S0 _FET .,
A2 ° AL | Max Current = 2A
vy vour([es
= -P3V3S0_EN . CRITICAL
= @ " o ISYNC MASTER=CLEAN J45 SYNC _DATE=04/26/2013]
B Power FETs
S o
C8030* 051-0675 ID
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Power State Debug LEDs Mobile System Power State Table

(For development only) p— - 5 | eoswesin
x 1 1 1 1 1 S3 ENABLE
Sioep (53800 I T 1 T T 0 T PM_SLP_S4 1,
Sleep (83) 0 1 1 1 1 1 0 — - -
DBGLED Deep Slecp (dS4Ac) L 1 x [ [ 0 0 ‘'R8111 |['R8112 |['R8113 |['R8114
5 T T 5 5 5 5 PH_SLP_S4_L+100K pull down in PCH page 51K 0 0 35K
) sy sy 5y
. = il o il 0 o e LR i T
0 T 0 0 0 o o ,402 402 L0z B
Toggle 3nz o 0 o 0 o o SR S S .
T 5 5 5 5 5 5 GIPAD VBUS EN omy..
D P5V: E] V EN Moy 0
=P3V3S4_EN o - Mz?xs?gz:sz,mm; — =P5SVS3 ] .
— =TBTAPWRSW_EN pwwm - PEVBSETEN — =P3V3S3 EN pwwm o
= g VARE. BASE=TRUE —— =
= =TBTBEWRSW EN g - DDRREG EN _ — —DDRREG_EN gm ..
PP3V3_S5_ PWRCTL S4 Power Enable e P—— R e
- & NO STUFF | NO STUFF | NO STUFF
| S Je— 74 1 C8110 |- C8112 | C8113 | C8114
DEGLED EGLED s| ensrees ninoom puta dom on o pae U8170 G, A
g B
38589 D sD5 Iskycioaz T e T &
MNSLOGVK-7 R ’ PSVSS_EN — =Psvss EN g ks
= —T. 1 C8174
2 2UF
— we A
§in
= i)
= SO ENABLE PM_SLP_S3_BUF, L
PLACE_NEAR-Q
(PM_SLP_S3 BUF_L) ‘R8186
20K
NO STUFF| o
‘R8180 i
*D8185 ‘R8185 ?
; Sop-523 130K IAKE_BASE=TRUE
CPUVCORE ENABLE BAT54XV2T13 ) 5VS0_EN — =P5VS0_EN
a0 n o E—BM_SLP_S3 L x MAKE_BASE-TRUE = =
c we s BLL SYS PURGD — CPUVR VR ON o R§138 _P3V3S0_P1V5_SO_EN P3V3S0_EN o -
. = P1VO5_EN_] 2
00K puid ‘dewn in PCH page e W -
s 4 P1V05S0 EN =P1V05S0_EN o
3.3V SUS Enable - e o VAKE_BASESTRUE PLACE_NEAR-QB053.5: 6mm
-PP5V SO VMON ¢ —=pB NS_EN — LACE_NEAR-RS185 .2 6mn NerSrL)
— o PM_SLP_SUS L P3V3SUS_EN 1 C8185 —L0.680F
N MAKE BASE=THI — =TBT SO_EN - ——0,82UF 1oy
-pp3v3_ss_vmon SO Rail PGOOD (BJT Version) " eav ERM
PM_SLP_SUS_L: 100K pull down on PCH page o wEAR7600. 3 e NO STUFF
5V_DIV
v =
ALL_SYS_PWRGD 1w
—
3.3V SUS Detect S5 Rail Enables & PGOOD
VMON_Q2 BASE 1 s =PP3V3 S5 PWRCTL «» =PP3V42 G3H_ PWRCTL
= 08150 — PLACE_NEAR-U7501.21:7mm — =
RB8140 PLACE_NEAR=U7501.20: 7mm
— o1 !
ASMCCO179 o SMC_PM_G2_EN e P3V3S5 EN _— =P3V3S5 EN o R8141
2| DEN2015H4 -8 * * CID—JAKE_BASE-TRUE AKE BASESTRUE — - g 100K
. — 4+
PP1V35_S3RS0_VMON o sseze0s “
- x - VMON Q3 BASE - 8§
. r— [ NO STUFF
e . : OB 1 C8142 ' N
=PP3V3 S0_VMON . o lsENSE (130 RESET* 0,,0033UF
- o o TPS3808G3 3DBVRGH F_rsmesT_L H:—
B - sor23-5 mr+jy TP_SUS_PGOOD_MR_L PLARE NEAR=U7501.21:7mm

anp

Vbe 0.7V max @2mA
Vee (sat) 0.1V max @lma

01 Vth 0.7-1V @Id 250uA
7.15%

3V3 DIV
v

WLAN Enable Generation

"WLAN" = ("S4" && "AP_PWR_EN" && ("AC" || "So"))
is guaranteed by S4 pull-up on open-drain AP_PWR_EN signal.

NOTE: S4 term

. . . =PP3V3_S4 WLAN .,
Thresholds S0 Rail PGOOD Circuitry = ppavs S0 voN BT
= VDD:  2.734V-3.010V (ISL Version in development)
Vahow. 3:435v73:05%y
VaMON: §:873v70i830v
Vamon: §:373v-6:830%
— Keep REL71 DDRCPU 1.35V only

SOPGOOD_ISL MIN NECK WIDTH-0.2 10
RE195 YIN LINE WioToo 5 iwn

0.2 w4 SDPGOOD_ISL
"™ R8196

1V5 SO0 "PGOOD" Delay

-t e R8137 PM_WLAN EN
PP3V: VMON. 1 A ROx 2 Pavs so wmon b2 o ppavs_so_wmongpr "TH A 20 Y1 —ppay. VMON ¢ o © 10 “ TR >
e 2v2 50 e e =PPAV3_S5_1vSPGOOD DELAY_1V5S0_PGD 1 AN\ 2 ALL SYS PURGD g is 1s 10 cs o TREBASEIRTE
- L 8160 * - LT, CBl63 L P
uF " 0.1UF vy o.20F ™ ]
LA . 2oy 6 g
2 wrm-cem 2 2 L :
D CHGR VFRQ Generation
. SarcooD-Tet = e A [ CRITICAL VERS Hiahevar
o s et R81eEs wz = Q8151 =PP3V42_ G3H_CHGR
. - @D—RLVSS0_PGOOD _:AA (= DMB53D0UV e
swion v sor-se3
A "5er” - s ISYNC MASTER=CLEAN J45 SYNC_DATE-06/23/2013]
R8169
8160 . D—BLVO5580_PGOOD A RA [ Unused PGOOD signals Power Control 1/ENABLE
won aivide: rsussoszIRTEZ - T
v 84,5V o N 051-0675 | D
£sy orv_won 3 |vamor Uy 1von e, .
RS (Smm—" —— Py M L oy o o o . . CRITICAT, 08131 ( 30 Apple Inc —
R8161° T - Q8151 DMN32D2LFB4 6.0.0
15,0k R8171 — B © S0PGOOD_TSL DMB53DOUV PENIADE S NOTICE OF PROPRIETARY PROPERTY: I2zai
u i GND__THRM_PAD RB162 4 sor-563 THE INFORMATION CONTAINED HEREIN dvt
S Ea— pin vs e & oy 4 ALL svs pusdip VBEon: 0.56-0.7v Ly e
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GPU Rail Sequencing

) FBVDDO/GODRS 1,35V

s) emxvo/a o

EG_RAIL1_EN

P3V3GPU_EN
TARE_BASE-TRUE ¢ —

EG_RAIL2_EN

P1VBGPU_EN ___  =P1V8GPU_EN
TAKE BASE-TRUE

EG RAIL3 EN — GPUVCORE_EN __ =GPUVCORE_EN

VAKE_BASE-TRUE
EG_RAIL4_EN — P1V35GPUFB_EN__  =P1V35FB_EN

= TAKE_BASE-TRUE
EG RAIL5 EN __ P1VO5_SOGPU_EN__ =P1V05_GPU_EN
=m TROE— —

NOTE: 1V8 MAY NOT BE REQUIRED FOR KEPLER IF THERE IS NO LUDS

PEG_R2D_P<0> PEG_R2D_P<5>
'R8210 'R8215

82 82

s 5

L leon

i I

,201

L 561
NOSTUFBgg r2p N<0> NOSTUFBRG R2D_N<s>

PEG_R2D_P<3> PEG_R2D_P<7>

‘R8217
82

20w
56
NOSTURJG R2p N<7>

PLACE R8210 - R8217 CLOSE TO U8000

PCIE TEST STRUCTURES (FOR LAB USE)

PEG_D2R_P<0> PEG_D2R_P<4>

NOSTUFBEG por N<4>

PEG_D2R_P<7>

PLACE R8220 - R8227 CLOSE TO U1000

PEG_D2R_N<7>

EXT GPU PWRGD Pullup
=PP3V3_S0_PWRCTL

100K 100K 100K
2720w 1720w 120w
HE HE i
,201 01 5201
o« —=PP3V3_SOGPU_FEE GPU_PGOOD1 o
TP_GPU PGOOD2 — GPU PGOOD2 o
TAKE_BASE-TRUE  — = L
PU_PGOOD B
= _ >
D GPU_PGOOD4 o
- MAKE_BA. 0 = [
n PM_ALL_GPU_PGOOD B
[ o o e —— "
NOTE: NO PU ON 3V3 AND 1V8 PGOODS SINCE THEY ARE SYNTHETIC

NOTE 2: CHECK IF 1V8 IS READ AS LOGIC HIGH BY GMUX
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LCD PANEL INTERFACE

(eDP)
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. GPU internal Temp isolation ) Unused signals
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CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
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NO_XNET_CONNECTION=TRUE
sM

BP9501
BEAD-PROBE mﬁ
w7 D—e—USB3_EXTB R2D C P

Wire-to-Board (Micro-coax) Connector
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NO_XNET_CONNECTION=TRUE
M

BP95
BEAD- PROBE @)
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F-RT_SM
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BEAD- PROBE
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2o DP_INT IG AUX P — TP _DP_IG A _AUXCHP MAKE_BASESTRUE
FAKE =
s DP_INT IG AUX N — TP _DP_IG A AUXCHN
FAKE BASESTRUE = ==t
o o0 ;DEA_IG AUX CH P — TP DP IG B_AUXCHP =
IAKE BASE=TR =
o w0 DPA T aux CH_N TP_DP_IG_B_AUXCHN "
- DPB IG_AUX_CH P — TP _DP_IG_C_AUXCHP .
KE_FASH=TRUE =
NC PCIE PEG D2RP<1S5. — -PEG_D2R_P<15..12
v« DPE TG AU H_N — TP DP IG C AUXCHN » NERE BRer=TR A= —D2RE< =
MAKE_BASESTRUE - NCKEPCIE‘L_PEG D2RNZS — =PEG D2R N<15..12>
MARE_BASESTRUE WO =
* TREP e -l =—TR_DPR_IG_B_DDC_CLK .. NC PCIE_PEG R2D CP<1s =PEG R2D C_P<15..12>
o REALC DDC DATA = TP _DP_IG B _DDC _DATA .. NC pcn—: FEG R2D CN<15 .12> — =PEG R2D C N<15..12>.
w DPE 1G_DDC_CLK — TP _DP_IG _C_DDC_CLK .. = TEST=TROE
FAKE. BASE=TRUE =
« DPB_IG DDC_DATA — TP DP _IG C DDC_DATA ..
HPD_IG TP_DP_IG B _HPD =
= — == Thunderbolt Signals Through PEG
VMD‘R_j‘B’ES}F\%l HPD_IG = TP _DP_IG_C HPD 2 o BCIE TBT D2R P<3..0» - =PRG DOR P<ll..8>
. DPMUX _UC_RX — DPMUX_UC_BOOT RX - o PCTE 1 TBT D2R_N<3. PEG_D2R_N<11..8>
FAKE_BASE-TRUE = — = VARE BAS) = —=
.» DPMUX_UC_TX — DPMUX_UC_BOOT_TX ,, w20 PCIE o R2D C_P<3..0>_ =PEG_R2D C P<1l..8>
FAKE_BASE-TROE = — = TARE_BASE-TR = —
w2 BCIE_TBT R2D C_Ne<3. PEG R2D C N<11..8>
MAKE_BAS = ==
. EG_RESET L — GPU_RESET L .
FAKE_BASE-TRUE = = =
o PEG_CLKREQ T — EG_CLKREQ OUT_L .
VAKE_FRSE-TRUE we o _PEG_CLK100M N — TP _PCIE_CLK100M_GPUN ,,
TAKE-BASE-TRUE =
e TP_PCIE_CLK100M GPUP ,,
.. DP _AUXCH ISOL L — DP AUXIOQ EN

WAKE-BASE-TRUE =~ — =

TP_P1VBGPU_EN__ =P1VBGPU_EN

=PP3V3_S3_FAN CTL, — PP3V3 S3 FAN CTL
EEE— = MIN LINE WIDTH-T. qm

MIN-NECK WIDTH=0.2M

VOLTAGE-

MARE. BAS

—PP3V3_S5_FAN_CTL ., Unused signals

.» __BT_PWRRST_L
=PP3V3_S4 FAN CTL , .« __MEM_VDD_SEL_1V5_L

.« __FW_PWR_EN_PCH

. __WOL_EN

w __FW_PME_L

. __DP_TBT SEL

. __ENET_MEDIA_ SENSE_RDIV
AUD_IPHS SWITCH EN_PCH

000000

NOSTUFF

N

o __AUD_I2C_INT L

. __TBT GO2SX BIDIR

.. __DPMUX_UC_IRQ

. PEG_CLKREQ L

1 __ENET CLKREQ
VOLTAGE MAKE_BASE 3 ENET_LOW_PWR_PCH

00000000

24 23 22 _PPVREF _S3 MEM _VREFDQ A — 0.6 TRUE PPOV7S5_S3_MEM_VREFDQ A s HDMITBTMUX SEL_TBT
- 1 —_SDCONN_OC_L
.. .. PPVREF_S3 MEM VREFDQ B — o« cpum  PPOV75_S3 MEM_VREFDQ B —
i . PPVREF_S3 MEM _VREFCA A — 0. 675v  TRUE PPOV75_S3_MEM VREFCA A
PPVREF_S3 MEM _VREFCA B = o cerm  PPOV7S5_S3 MEM VREFCA B

SYNC _DATE=04/26/2013]

ISYNC MASTER=CLEAN J45
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5 I

ronc_test J3501 - airport

TRUE

0

AP_CLKREQ O L

|
T

AP_RESET_CONN_L
PCIE AP _D2R_PI N

> teue  PCIE AP D2R_PI P
O reue  PCIE AP R2D N
> weue  PCIE AP _R2D P
> reue  PCIE_CLK100M_AP_CONN_N
O reue  PCIE_CLK100M_AP_CONN_P
O reue  PCIE WAKE L
O reuz  PP3V3_S3RS4 BT F
O reuz  PP3V3 _WLAN
O reue USB BT CONN_N
O reum  USB_BT CONN_P
> = WIFT EVENT L
rpue  GND
J4002 - Camera
MIPI_CLK CONN N
> reue  MIPT CLK _CONN_P
S eus  CAM_SENSOR_WAKE_L_CONN
> ez MIPI DATA CONN N
> eus MIPT_DATA_CONN_P
Co—rRuE I2C_ALS_SDA
s S I2C_ALS SCL
O weue  I2C_CAM_SCK
O reue  12C_CAM_SDA
CO—reue  PPSV_S3RSQ ALSCAM F
—reue  GND
J9500 - rio coax
> ene HDMI CLK N
O reme  HDMI CLK P
HDMI_DATA N<0>
> reue  HDMI DATA N<l>
> zeue  HDMI DATA N<2>
> ceue  HDMI_DATA_P<0>
O reue  HDMI DATA P<l>
O reue  HDMI DATA P<2>
O reue  USB3_SD D2R N
O reue  USB3 SD D2R P
O eum  USB3 SD R2D C N
> meue USB3_EXTB D2R N
> reme USB3 EXTB D2R P
> reme USB3 EXTB R2D N
O reme USB3 EXTB R2D P
O ez USB EXTB N
> teue  USB_EXTB P
TpuE  GND
J9510 - rio flex
> reme SD_PWR_EN
PP1V5RIV35_S0 RIQ
O reue  HDMI_DDC_CLK
> reme HDMI_DDC_DATA
> reue  HDMI_HPD L
O reue  SMBUS_PCH_CLK
> reuz  SMBUS_PCH_DATA
O ceue PM_SLP_S3 BUF L
O reue PM _SLP S4 L
O reue  PP3V3 |
O eus  PP3V3 S4
O eus  PPSV_S4
o> reu= USB EXTB OC L —
rgue  GND
J5150 - hall effect
reus  PP3V42 G3H
teum  SMC LID R
tpue  GND
J6050 - left fan
teys  FAN_LT_PWM
reue  FAN_LT_TACH
teue  PPSV_SO
tgue  GND
J6060 - right fan
TeuE  FAN_RT_PWM
TRUE
TRUE
rRUE

10x

ronc_test J6100 - lpc + sp

H

TRUE

LECPLUS GPIO
LPCPLUS RESET L
LPC_AD<0>
LPC_AD<1>

LPC_AD<2>

LPC_AD<3>

i

Functional

TRUE w0
qpue  LPC_CLK33M LPCPLUS ., .
TRUE LPC_FRAME L 340 49 79 88
reue  LPC_PWRDWN L o0 12
LPC_SERTR w0
reus  PM_CLKRUN L
e PPSV_SO .
rpre  SMC RESET L R
TRIE MC_ROMBOOT e
TRIIE SMC_RX L 40 a1 a3
e SMC_TCK o
TRIUE SMC_TDI 40 41 s
Tpue  SMC_TDO s
e SMC_TMS Ep
TRUE SMC_TX_ L 40 41 4n

SPIROM_USE_MLB

SPI_ALT CLK

SPI_ALT CS_L

SPI_ALT MISO

TRUE PI_ALT MOST -
reue  TP_SMC_MD1 .
reue  TP_SMC_TRST L -
reus  GND ox
J4800 - ipd flex
TRUE  Z2_CS_L o
reus 22 MOST .
reue  Z2_MISO .
reuE _SCLK »
reue 22 HOST INTN .
reue 22 CLKIN .
rene  PSOC_F_CS_L .
rere  PICKB L .
ree  PSOC_MOST .
e PSOC_MISO .
e PSOC_SCLK N

TRUE

=I2C_TPAD_SCL

TRUE

=I2C_TPAD_SDA

TRUE

SMC_LID
SMC_T101_COM_1

TRUE

=PP3V3_S4_TPAD

TRUE

000000000000000000  000000000000000000000000

=PP5V_S5_TPAD

TRUE

GND

h

J4813 - keyboard

> TR PP3V3 _S4 e
O teue  PP3V42 G3H e
[— TRUE WS__CONTROL__KBD 38
[O—teus WS _KBD1 s
o TRuE  WS_KBD10 .
O reue WS KBDI11 3
O>—meue WS KBD12 .
= reqe  WS_KBD13 .
>—meue WS KBD14 =
>—meue WS_KBD15 CAP .
> ceue  WS_KBD16_NUM .
= e WS_KBD17 .
>—meu= WS KBD18 -
> teue  WS_KBD19 -
O rem= WS KBD2 s
O rem WS _KBD20 s
O—teue WS _KBD21 3
[— TRUE WS_KBD22 3
[— TRUE WS_KBD23 38
O—teue WS _KBD3 .
= TRuE  WS_KBD4 .
O reue  WS_KBDS o
>—meus WS KBD6 "
O—meue WS KBD7 .
O reue WS _KBD8 .
O>—meue WS_KBDO =
=

rpue  WS_KBD_ONOFF_L a

>—meue  WS_LEFT_SHIFT KBD

rene GND 2%
J4915 - kbd bklt
KBDBKLT_RETURN1 x

O reue  KBDBKLT RETURN2
> =iz PPVOUT_SO_KBDBKLT ..
reue  GND
i

Test Points

FUNC_TEST

J6701 - audio flex
AUD_HP_PORT L o 50

UD_HP_PORT_R .
AUD_SPDIF_OUT_JACK

AUD_TIPDET_INV

\UD_TYPEDET s

AUD_CONN_MIC_XW ax

CH_HS_MIC

PP3V3_S0

AUD_CONN_SLEEVE_Xi

US_HS_MIC

anp 2% GND

J6601 - mic
DMIC_CLK3 -

PP3V3_SO e

DMIC_SDA2

DMIC_SDA3

GND

= — PKRCON
N SPKRCONN,
= L oUT N
— PKRCONN_L,_OUT_P
=
- _SL_ouT N
.
Ea
J6603 - R speaker
— . PKRCONN_R_ID
=
= SPKRCONN__OUT N
Lo L
. SPKRCONN_S
= SR_OUT N
e SPKRCONN_SR_OUT_P P
= GND

J7000 - DC PWR
ADAPTER_SENSE

PP20V_DCIN_ FUSE 2Xss

TRUE

GND 2x

TRUE

J7050 - battery

SMBUS_SMC_5_G3_SCL

TRUE

SMBUS_SMC_5_G3_SDA

TRUE

SYS DETECT L

TRUE

GND

TRUE

J8300 - eDP
DP_INT AUX_N

TRUE

oo, 000

W%

DP_INT AUX_P

DP_INT ML _N<l>
DP_INT ML N<2> .
DP_INT ML N<3> o o

T

DP_INT_ML_P<0> B

[
> zeue  DP_INT ML P<l> -
> zeue  DP_INT ML _P<2> -
> zeue  DP_INT ML _P<3> -
> e LCD_FSS .
> zeue  LCD_HPD_CONN o
> zeue  LED RETURN 1 o
> e LED RETURN 2 ..
> zene  LED RETURN 3
> eue  LED RETURN 4 .
Co>—==ue LED RETURN 5
LED_RETURN_6
> zeue  PPSVR3V3_SW_LCD
[ t=me PPVOUT_SO_LCDBKLT
—weum  GND
Power Rails
> e PM SLP S3 L o
> zeue  PPVTT_SO_DDR -
[>—r=me PP3V3_SO
> t=mm PP3V3 S3
> teue  PP3V3_S5 -
> zeue  PP3V3 S5 _AVREF_SMC . ..
> teme  PP3V42 G3H o
> zemm  PPSV_SO -
> teme  PP5V_S3 @
[ temE  PP5V_S5 .
> teuz  PPBUS_G3H N
> zeue  PPDCIN_G3H "
> zeue  PPVCC_S0_CPU o
> t=ue PPVTTDDR o
> teue  PP3V3 SOSW_SSD -
D> tzue  PPIV5_SO .
D t=mm PPIV3G S3 o

FUNC_TEST

L e

XDP_CPU_PRDY.

L .

PM_RSMEST_L

PM_PCH_PWROK.

PM_SYSRST L

PU_CE

PP1VOS_S0

GND

2X GND

. 00000000000000

FUNC_TEST

Power Se

quence

LCD_BKLT_EN

0000000

TPA401

PEG_CLK100M_P PR

TP P6

PEG_CLK100M_N e

TPAZD
Ay

TP P6

SYNC _DATE=04/26/2013]

ISYNC MASTER=CLEAN J45
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8 7 6 | | 3 2 1
NC NO TESTs
PCH Thunderbolt
NO_TEST MAKE_BASE NO_TEST MAKE_BASE PLACEABLE BEAD-PROBES FOR TBT
= _TP_I _ ] = 1 _ » -« _TP_TBT XTAL250QUT g wue  NC_TBT_XTAL250UT
.. _TP_USB3_ SPARE_D2RP = remm Tene  NC_USB3 SPARE_D2RP -
. _TP_USB3 SPARE R2D CN TeuE teue  NC_USB3 SPARE R2D CN
. TB_use3_ = . USE3 _R2D_ v ——ELARID O Pels “CIDsu BEAD-PROBE BPAS 35 yo_xver CoNNECTION-TRUS
. _USB3_EXTC D2R N TRUE TRUE NC_USB3_EXTC_D2RN - e TET A DoR Nolo CTDsu BEAD-PROBE BPAS531 o XNET CONNECTION-TRUE
.. _USB3_EXTC_D2R_P — TRuE TRUE NC_USB3 EXTC D2RP - . .-TP_DP_TBTSRC ML _CP<3..0> — Tpue TRUE NC_DP_TBTSRC_ML_CP<3..0> s — = 'CIDsu BEAD-PROBE BPAS532 No XNET CONNECTION-TRUE
.. _USB3 EXTC R2D C N — teme TRUE NC_USB3_EXTC_R2D CN TP_DP_TBTSRC ML _CN<3..0> — teme TRIE NC_DP_TBTSRC ML _CN<3..0> N N
.. _USB3_EXTC R2D C P — Teue TRUE NC_USB3_EXTC_R2D CP TP_DP_TBTSRC AUXCH CP — temE TRIE NC_DP_TBTSRC_AUXCH CP
. _USB3_EXTD_D2R_N — Teme TRUE NC_USB3_EXTD_D2RN - .. _TP_DP_TBTSRC_AUXCH CN — temE TRIE NC_DP_TBTSRC_AUXCH_CN
5 USB3_EXTD_D2R_P — TRUE TRUE NC_USB3_EXTD_D2RP &
USB3_EXTD_R2D_C_N — TRUE TRUE. NC_USB3_EXTD_R2D_CN &
., USB3 EXTD R2D C P — TRuE TRUE NC_USB3 EXTD R2D CP
PCIE_ENET_ D2RN TRUE TRUE NC_PCIE _ENET_D2RN
PCIE_ENET D2RP — Teup TRUE NC_PCIE ENET D2RP
PCIE_ENET R2D_CN TRUE TRUE NC_PCIE_ENET R2D CN
PCIE_ENET_R2D_CP — TRup TRUE NC_PCIE_ENET R2D_CP
- »» TP_DP_IG D AUXCHN TRUE TRUE NC_DP_IG_D_AUXCHN
. _TP_DP_IG_D_AUXCHP — TRUE TRUE NC_DP_IG_D_AUXCHP
. _SATA_A_D2R_N — TeuE TRUE. NC_SATA A D2RN @
SATA_A_D2R_P — TeuE TRUE. NC_SATA A D2RP -
SATA_A_R2D_C_N TRUE TRUE NC_SATA_A_R2D_CN o
SATA_A _R2D _C_P — TRUE TRUE. NC_SATA A _R2D_CP o . TP_PCIE_CLK100M_PESN — TRUE TRUE NC_PCIE _CLK100M _PESN
SATA B _D2R N TRUE TRUE. NC_SATA_B_D2RN B 2 LP_PCIE CLK100M PESP TRUE TRUE NC_PCIE _CLK100M _PESP
SATA_B_D2R_P = TRuE TRUE NC_SATA B_D2RP - .. BCIE_CLK100M_ENETSD_N — TRuE TRUE NC_PCIE_CLK100M_ENETSDN
SATA B R2D C N TRUE TRUE NC_SATA_B_R2D_CN o ., _PCIE_CLK100M_ ENETSD_P. TRUE TRUE NC_PCIE_CLK100M_ENETSDP
SATA B R2D C_P = e TRUE NC_SATA_B_R2D_CP - . _TP_PCIE_CLK100M_ENETN = TRuE TRUE NC_PCIE_CLK100M_ENETN
.. _TP_SATA_ODD_D2RN TRUE TRUE NC_SATA_ODD_D2RN TP_PCIE CLK100M_ENETP TRUE TRUE NC_PCIE_CLK100M_ENETP
TP_SATA_ODD_D2RP — Teup TRUE NC_SATA_ODD_D2RP. .. TP_PCIE_CLK100M_PEGBN — TeuE TRUE NC_PCIE_CLK100M_PEGBN
.. _TP_SATA_ODD_R2D_CP TRUE NC_SATA_ODD_R2D_CP .. _TP_PCIE_CLK100M_SWN TRUE NC_PCIE_CLK100M_SWN
TP_SATA D_D2RN teue  NC_SATA D _D2RN . _TP_PCIE_CLK100M_ SWP rpue  NC_PCIE CLK10OM_SWP
N = = = = . TP_PCH _GPIO64 CLKOUTFLEXO NC_PCH_GPIO64_ CLKOUTFLEXO
gg—:ig:—ﬁ—izﬁ—gg — gg—z:gﬁ—ﬁ—ﬁgg—gg . _TP_PCH_GPIO65_CLKOUTFLEX1 iﬁﬁi NC_PCH_GPIO65_CLKOUTFLEX1
Y b SATA B Da2RN 1232 NG SATA F DaRN .. _TP_PCH_GPIO66_ CLKOUTFLEX2 — rpue TRUE NC_PCH_GPIO66_CLKOUTFLEX2
. TPisATA7F7D2RF J— NCiSATAiFiDZRP 1w TP_PCH GPIO67 CLKOUTFLEX3 — TRUE TRUE NC_PCH_GPIO67 CLKOUTFLEX3
TP_SATA F_R2D CN TRUE NC_SATA_F_R2D CN
TP_SATA_F_R2D_CP TRUE. NC_SATA_F_R2D_CP
.. _USB_EXTC N Teme  NC_USB_EXTCN o » TP _USE 4N . s NC USE 4N
. _USB_EXTC P Teue  NC_USB_EXTCP . " TP UsB 4P = o roms  NC_USB_ 4P
. _TP_USB_SDN ceue  NC USB SDN . — —
.. _TP_USB_SDP teue  NC_USB_SDP o
.. _TP_USB_WLANN Teme  NC_USB_WLANN
s P_USB_WLANP TRUE. NC_USB_WLANP
. _TP_USB_6N TRUE NC_USB_6N
. _TP_USB 6P Tee  NC_USB_6P
TP_USB_7N TRUE NC_USB_7N o
; TP_USB_7P TRUE. NC_USE 5
USB_EXTD_N TRUE. NC_USB_EXTDI &
, _USB_EXTD P TRUE NC_USB_EXTDP .
, _TP_USB_PSOCN 1epe  NC_USB_PSOCN
.. _TP_USB_PSOCP teus  NC USB_PSOCP
., _USB_IR N 1eup  NC_USB_IRN o
. USB_IR P 1eue  NC USB_IRP o
we : _ITPXDP_CLK100M_N TeuE 1eue  NC_ITPXDP_CLK1O0OMN
.. _ITPXDP CLKI10OM P — remm 1ee  NC_ITPXDP_CLKI1O0OMP.
. _TP_PCI_PME L = emm Teme  NC_PCI _PME L
20 _TP_BCI_CLK33M OUT2 — Teme reme  NC_PCI_CLK33M OUT2
TP_PCI_CLK33M OUT3 — teme TRUE NC_PCI_CLK33M QUT3
. TP_HDA SDIN1 TRIE NC_HDA_SDINI Co—T=uE PCIE TBT R2D P<3..0> 28 86
TP_HDA_SDIN2 TRUE NC_HDA_SDIN2 5 o
TP_HDA SDIN3 TRUE. NC_HDA_SDIN3 CO—IRUE 28 86
TP_LPC_DREQO_L TRUE. NC_LPC_DREQO_TL O —IRIE PCIE_TBT D2R_C N<3..0> 28 86
., _TP_CLINK CLK TRUE NC_CLINK CLK
» IP_CLINK DATA TRUE NC_CLINK DATA
. _TP_CLINK_RESET L Tene  NC_CLINK RESET L e gmi:z;g:ﬁi :‘LZ -
P DMI_N2S_P<3..1-
5 TRUE DMI_N2S N<3..1>
.. _EDP_IG_BKI_PWM — e Tene  NC_EDP_IG BKL_PWM
ISYNC MASTER=CLEAN J45 SYNC _DATE=04/26/2013]
. _USB_SMC_P TRUE TRUE NC_USB_SMCP NC & No Test
., _USB_SMC N TeuE Tene  NC_USB_SMCN T 22
- 051-0675 I D
(3 Apple Inc. —
SMC_TINTERFACE_2 R cene  NC_SMC_INTERFACE_2 (2 6.0.0
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J15 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS

BOARD AREAS

BOARD UNT
TMIL or M

L6, ISL7, ISL8

NO_TYPE, BGA, P65BGA

M

PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY DIFFPAIR NECK GAP
DEFAULT - 5_OHM_SE 10 MM 0 MM 0 MM
STANDARD - DEFAULT 10 MM DEFAULT

PHYSICAL_RULE LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH FFPAIR NECK GAP
50_OHM SE | TOP,BOTTOM 0.095 MM 0.095 MM
50_OHM_SE - 0.066 MM 0.066 MM ~STANDARD ~STANDARD

PHYSICAL_RULE_: LAYER MINDMOM LIN MINIMUM NECK WIDTH PAIR PRIMARY PATR NECK GAP
45_OHM_SE | TOP,BOTTOM 0.116 MM 0.116 MM
45_OHM_SE - 0.083 MM 0.083 MM ~STANDARD ~STANDARD ~STANDARD

PHYSICAL_RUI LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH < LENGTH PAIR NECK GAP

45_OHM_SE_ADJ | TOP, BOTTOM 0.116 MM 0.116 MM

45_OHM_SE_ADJ - 0.085 MM 0.085 MM TANDARD ~STANDARD ~STANDARD

LAYER MINIMUM NECK WIDTH PAIR NECK GAP
40_OHM_SE | TOP, BOTTOM 0.095 MM
40_OHM_SE * 0.090 MM ~STANDARD ~STANDARD ~STANDARD
PHYSICAL_RULE LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH IMUM NECK LENGTH | DIFFPAIR PRIMARY PAIR NECK GAP
37_OHM_SE | TOP,BOTTOM 0.165 MM 0.095 MM
37_OHM_SE - 0.118 MM 0.090 MM ~STANDARD ~STANDARD
PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY DIFFPAIR NECK GAP
27P4_OHM_SE | TOP,BOTTOM 0.265 MM 0.095 MM
27P4_OHM_SE - 0.186 MM 0.1 MM ~STANDARD ~STANDARD

NET_SPACING_TYPEL

AREA_TYPE | SPACING RULE.

- - BGA P072_SPACE

- - PGSBGA | PO75_SPACE

SPACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT
DEFAULT B 0.1 MM B
TANDARD . —DEFAULT »
BGA_P1MM B 0.1 M B
BGA_P2MM B 0.2 MM »
P072_SPACE B 0.071 MM B
P075_SPACE - 0.075 MM B

Stackup-Defined Spacing Rules

Note: Outer
Inner

dielectric is 0.058 mm nominal,
dielectric is 0.053 mm nominal.

80_OHM_DIFF | TOP,BOTTOM

Laver \INTMUM LINE WIDTH | MINIWOM NECK WIDTH oW NECK LENGTH | DIFFPATR PRINARY S —— [E— e
72_omM_pTFF . —STANDARD TANDARD STANDARD _STANDARD [ 2iiseactne | . | 0.1 [
72_OHM_DIFE |ssts csue ves 0.105 M 0.120 M 0.120 MM
72_oHM_DIFF | 1512, TSL11 0.105 ma 0.105 m1 0.120 M 0.120 M seactno_ruie_ser | iave LINE-To-LINE SPACING | _ WEIoHT
72_oRM_DTFF | ToP, BOTTOM 0,146 mn 0.146 w1 0.120 mn 0.120 1% DIBLECTRIC |  rorsomon 0.058 B

T DIELECTRIC Jo cora, coto, o0 0053 ?
—— MINIVON LINE WIDT | MINIVOM NECK WIDTH | MAXINOM NECK UENGTH | DIFFPATR PRINARY S
= TX_DIELECTRIG o o e o 0101 M B
80_omM_DIFF . STANDARD _STANDARD TANDARD —STANDARD _STANDARD
50_OMM_DTFE |wmn v v - 0 096 0096 M 0.126 mn 0.126 m
80_oHM_DIFF | IsL2,IsLii 0.096 MM 0.096 MM 0.126 0.126 M uaven_ | BUONER9TS | winavm uivg Wiome | WINIMOM NECK WIDTH | MAXIMUM NECK LENGT | DIFFPAIR PRINARY GAP | DIFFPAIR NECK GAP
0 120 0 120 M 0 160w 0 160 . [ v | comm | o.omm

PHYSICAL RULE_SE LaveR MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH IR PRIMARY PAIR NECK GAD
85_OHM_DIFF - —~STANDARD —STANDARD TANDARD —STANDARD STANDARD
85_OHM_DIFF [ious st 1500, 5501 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF | ISL2,ISL11 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM_DIFF | TOP,BOTTOM 0.105 MM 0.105 MM 0.125 MM 0.125 MM

90_OHM_DIFF | TOP,BOTTOM

Laver MINIMUM NECK WIDTH o NECK LENGTH IR PRIMARY PAIR NECK GAP
90_OHM_DIFF - STANDARD —~STANDARD —STANDARD
90_OHM_DIFF |ssss,sous,soio.c 0.078 MM 0.200 MM 0.200 MM
90_OHM_DIFF | ISL2,ISL11 0.078 MM 0.200 MM 0.200 MM
0.101 MM 0.180 MM 0.180 MM

iaTH

somons | _-smemnmn

TANDARD

[ oom

[ oewm |
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CPU Signal Constraints

[ ——— Laven AL ROUTE | wrniom LIN WIDTH | MININOM NECK WIDTH | MAXIMOM NECK LENGTH | DIFFPAIR PRIVARY GAP | DIFFPAIR NECK GA® .
ON LAYER CPU Net Properties
- ELECTRICAL_CONSTRAINT_SET seacric
ass . -45_om oz 45 _om -45_om oz ~sTaDARD —smaoARD
ut_sox cou_san nur_son DMI_S2N_P<3:0> 120
cpu_27pas B «_om_sx 5a_on_s ~27pa_omn_si a_omn_se 7 win 7 min = = = = —
= S = S Co>—mur_son 1 ssn nur_so DMI_S2N N<3:0> -
oso . -s5_omt_prer g ~s5_omy_p1rE o _pre o _prer > ws ey ssn nuT_wos DMI_N2S_P<3:0> .
ot s couy_asn nuT_wos DMI_N2S N<3:0> “
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance = =] ! = = — =
98 B v . pacing without specifying ger dme > BI_s0 S FDI_INT s
PACING_RULE_SET LAYER E1GH PACING_RULE. | Bl-S08 RUAGTL EDI_CSYNC
SPACING_RULE_S ’ weTGHT SPACING_RULE_SET - INE-TO-LING SPACING |  WEIGHT —
AR LINETTO- LN SPACTY o o>t cix PI_asn Lx_nuT DMI_CLK100M_CPU_P
cpu_noTL B cpu_ngTL Top, soTTOM —2x_prELECTRIC 3 Eo—murcix BU_gsn Lx_nut DMI_CLK100M CPU N .
[ BIL_CLK1 BLL BIL D LK_PCTE CPU_CLK1 M_DPLLREF_N . .,
cro_aurs . o i . cru_vi . . = = =
[CO—CBILCLx1as pLr PI_gsD LK_PCTE CPU_CLK135M DPLLREF P . .,
cru_comr . 20 miL B cru_vrer B 12 iz B [>—CRICLK135 PLL PU_85D LK _PCIE CPU_CLK135M_DPLLSS_N .
[ — PIL_CLK1 BLL PLL D K_PCIE CPU_CLK1 M_DPLLSS_P 61
cou_tte . 2 : = — —
= = ED—CRi_EDe_coup “p1_27p4. PU_cOMP CPU_EDP_RCOMP B
cru_vecsenss B 25 B [ED—CRU_BEG_coup U 2704 u_coup CPU_PEG_RCOMP.
fa) 5 CPU_CFG<19..0 5 0
Most CPU signals with impedance requirements are 50-ohm single-ended ED—CRUCH Rl BULLE CEG<19..0>
Some signals require 27.4-ohm single-ended impedance
SOURCE: IVE PLATFORM DG , Tables 205-207 [O—xoe_CL e i _pcte gan | crx pote ITPXDP_CLK100M_P L
. >—xne_crx_ecs i pcrn_gsn | crx_eorm ITPXDP_CLK100M_N o
Spacing Rule Sets oo ror . XDP_CPU_TDI .
>—xne_m cou_ass ceu_t7e XDP_CPU_TDO e
SPACTNG_RULE_SET Laven LINE-T0-LINE SPACTNG |  WEIGHT SPACING_RULE_SET LINE-TO-LINE SPACTNG |  WEIGHT = = = —co—
S ROE Co>—xne_us e1_gss o1 1Te XDP_CPU_TMS .
DHI_25AME * ~3X_DIELECTRIC B DMI_2sAME TOP, BOTTOM| =-4X_DIELECTRIC B >—xne_tcx e gss e _1Te XDP_CPU_TCK -
[o>—xoe Tmen o - S DP_CPU_TRST L e
DMI_TXRX * =6X_DIELECTRIC DMI_TXRX ‘TOP,BOTTOM| =10X_DIELECTRIC = = = ] o =,
- = = = >—xoe_meu PI_45S B1_TTR XDP_BPM L<3..0>
DMICLK2N2S * =6X_DIELECTRIC ? DMICLK2N2S TOP,BOTTOM| =10X_DIELECTRIC ? o—xoe e T PIL 4 PI_TTR XDP_BPM L<7..4> .
- - [CD—XDE_EDRESET L PI 4. ‘PI_ITP. XDP_DBRESET L, o
DMICLK282N * ~3X_DIELECTRIC DMICLK282N TOP,BOTTOM| =6X_DIELECTRIC = = = -
= [CD—XRE_BEDY L P11 4. PU_ITP XDP_CPU_PRDY_L -
DMICLK20THER * —4X_DIELECTRIC B DMICLK20THER | TOP,BOTTOM| =-4X DIELECTRIC B >—xne eeEQ L P 4 P_1TR XDP_CPU_PREQ L Cae
[CO—CRI_CATERR L. P11 45, PI_AGTI CPU_CATERR_L .
NET_seAcinG TveEL | meT NG_TYPEZ | AREA_TYPE | SPACING RULE_SET S—ceu_eecr Pu_4s S CPU_PECT .
C) CPU_PROCHOT_TL. 6 40 41 57
oL v . . [ S e - el s eu_saTr, . X
DMI_N2s DMI_s2n * DMI_TXRX ED—ceu_pugar e CPU_PWRGD -
DMI_S2N DMI N2& M DMI TXRX CO—BM_THEMTRIE_L Pl BMIL, PM_THRMTRIP L 144
= = = [ G —— ou_ag PM_MEM_PWRGD .
CLK_DMI DMI_N2s * DMICLK2N2S >—=wswme ceu_acT PM_SYNC .
oo oe_saw - e [ e en_coe 1 CRU_S1_ROOMB<2., .0 :
= = Co>—cen v g CPU_VIDSOUT .
CLK_DMI - * DMICLK20THER >—cew v ey yin CPU_VIDSCLK
CPU_VIDALERT_ I, .
PEG - SSD & TBT [ =, - -
& = G ——— 127048 o1_veesense | CPU_VCCSENSE P
[pevsrcas nous ser|  raven | ALOYEOUTE [ wwawow vove wioms | winiwow weck wios | waxiwow Neck Laams | pieepat pRiwasy ap | preeeats weck oav | =G —— " o1 vocemnes | CPU_VCCSENSE_N .
‘ o oo ‘ ‘ ‘ N ‘ ‘ N ‘ ‘ ‘ PUL_MEM_VREF ‘PIL_VREF CPU_DIMMA VREFDQ 2
oo [ ~s0_om_p: ~s0_omm_: ~s0_om_prer -s0_omi_prrr -s0_omi_prer = p— S— CPU DIMME VREFDO o
[ N N B _ - [CD—CRLLMEM VREE MEM_PUR PPVREF S3 MEM VREFDO A
_ruLs_seT Laver LNE-To-LINE SPACTNG |  weToHT SPACTNG_RULE_ Laver seactve | wezca e S— PDVREF S3 MEM_VREFDOLB - o o
- -3x_pIELECTRIC - PG_25ME Top, BoTTOM -4x_prBLECTRIC B [ED—CRIL_MEM vREE MEM_Pu PPVREF_S3_MEM_VREFCA_A = = x
[ CPI_VREF PPVREF MEM_VREFCA B : 25 26
. —ox_piswecTaIc B o, sorTON _orsecTaic B = = i =
[E— . [P — [E— [— [ —— B . . - pEG DoR Pe7. 0o o
PEG_20LK . -7%_pIELECTRIC 2 PEG_acLK Top, BOTTOM ox_pisiectRic 2 C>—8=cn2e EG_aon PEG n2B PEG_D2R N<7..0> [
—4 PEG_aon PEG DR PEG_D2R_C_P<7..0> o
NET_SPACING_TYPEL PACING_TY! - B an BEG_D2R. - -
seacto_rve sPAcTNG_TveEz | AREA_TYPE | SPAc L = = -
= = = = = ——— = PEG_R2D PEG_R2D P<7..0>
PEG_* B PEG_2SAME = pEG_pon PEG_R2D N<7..0= v
>—ksc_z2n pEG_e2n PEG_R2D_C_P<7..0>
PEG_R2D . PEG_TXRX = — =
— = - 2 PEG _R2D C N<7 0> e b2
> _R2D_C ]
PEG_* - g PEG_20THER
PEG_* cLk_* B PEG_2CLK

DIGITAL VIDEO SIGNAL CONSTRAINTS

[povorcar mons ser|  saven | 3§@4,ERU [ mintvom sove wioTs | WININUM NECK WIDTH | WAKIMUM NECK LENGTH | DIFPALR PRINARY GAP | DIFFRALR NECK GA? |
| o0 5o | . [Zosomomer | cesomowr | cesomower | esowor | esowpmr | -esomn |
taver | nowe-ro-uoe seac [ P ——
[S— . [P— f [— Top, sorTON I — :
[ — . [ — . [E— [— [ET— B
NeT_seACTNG TYPEL | NET SPACTNG TYrEz | AREA Tves | sAcTie mULE ST
DISPLAYPORT —samz B op_2sAmE
DISPLAYPORT B B Dp_z0THER
HDMI_cLK cLx_» B HDMICLK_2CLK
HDMI_cLK DISPLAYPORT B HOMICLK 20
KDMI_cLK B + |sowcux_zotmer

PCIE TBT D2R_P<3..0> ..

>—=se_n2e_Tar pi_asn buG now
[ __eEc_n2e_TaT BI_85D PEG D2R PCIE_TBT D2R N<3..0> ...
= PU_8SD PEG_D2R PCIE TBT D2R_C_P<3..0> a s
= ou_gsn 2EG_now PCIE_TBT D2R_C_N<3..0> =«
[D—EBEG_R2D BT PU_85D PEG_R2D PCIE_TBT R2D P<3..0> ., .
[C>—_rec_e2n Tar u_ssp PRG_Ron PCIE_TBT R2D N<3..0> ...
= - PU_gSD PEG_R2D PCIE TBT R2D_C_P<3..0> e
= “Pu_gsn PEG_R2D PCIE_TBT R2D_C _N<3..0> un

DP AUX NET PROPERTIES

ST — envszca seactie

ED—De Nt 16 ML Dp_gsp nispraveoer | DP_INT ML_C_P<3..0> & s
[CD>—DB_INT_IG ML Dp_gsp Dispravporr | DP_INT ML_C N<3..0> & m o

: DP_85D DISPLAYPORT DP_INT ML _P<3..0> "
= ne_aar prepraveopr | DP_INT ML _N<3..0> . “
o np_gsp nrspraveoer | DP_INT_ML_F_P<3..0> o

— ne_gsp Drspraveoer | DP_INT_ML_F_N<3..0>

= ne_asn nrepravearr | DP_INT ML_P=3..0> w0 e o
= ne_san nrspraveopr | DP_INT ML _N<3..0> o a s o
ED—De_INT_IG AU np_gsp nispraveaer | DP_INT AUXCH C P o .

> DP_INT G AL ne_ssn nispravporr | DP_INT AUXCH C_N 5o
[CD>—De_INT_AIXCH Dp_asp Drepraveoer | DP_INT_AUX_P “
[ED—De_INT_axcH ne_asp niseraveaer | DP_INT AUX N o
ED—De_INT To AU Dp_gsp pispraveorr | DPA_IG_AUX_CH_P .
DP_INT TG Ar ne_asn nrceraveaer | DPA_IG_AUX CH N -

Do 1o a ne_asn nrceraveaer | DPB_IG AUX CH P e
DR INT_IG AL Dp_gsp Dispraveorr | DPB_IG_AUX_CH_N -
DP / HDMI NET PROPERTIES

> st ot ne_esn nrseraveoer | HDMI DATA P<2..0 .

[ G ne_ssn nrspraveopr | HDMI DATA Ne<2..0> ..
CD>—somr o ne_asn unur_cric HDMI_CLK_P
ED—smur_crx ne_asn HOMT Crx HDMI_CLK_N .
ED>—oe_TaT_MIo ne_asp nispraveopr | DP_TBTSNKO ML_C_P<3..0> s 7 o
> Re_TaT uro ne_asn nrspraveoer | DP_TBTSNKO ML_C Ne<3..0> = s
= np_gsp DISPLAYPORT P_TBTSNKO ML _P=<3..0> w u
= ne_aen nrspraveaer | DP_TBTSNKO ML _N<3..0> = o
> oeTaT_Mi1 ne_asn nrspraveoer | DP_TBTSNK1 ML_C_P<3..0> o o
CD—oe_Tar ne_esn nrspraveqer | DP_TBTSNK1 ML _C Ne3..0> s v o
= ne_esn nrseraveopr | DP_TBTSNK1 ML _P<3..0> 2 s
= ne_ssn nrseraveopr | DP_TBTSNK1 ML _N<3..0> 2 s
> teranxe_auxcs ne_asp DP_TBTSNKO_AUXCH P ...

[ TRISNKO_AUxCH ne_ssn DP_TBTSNKO_AUXCH_N

= ne_asn DP_TBTSNKO_AUXCH_C_P 2 w o
= ne_asn DP_TBTSNKO_AUXCH_C_N = w o
C>—wszswa o] op gsn DP_TBTSNK1_AUXCH_P _ .. ..

> wszswa axci| oo gsn DP_TBTSNK1_AUXCH N .. ..

et ne_esn DP_TBTSNK1_AUXCH_C_P = =

= ne_esn DP_TBTSNK1_AUXCH_C_N
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SATA Interface Constraints
PHYSICAL_RULE_SET Laver ALLOW ROUTE | ryzyne LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
sama_asp . on_oun _oner -as_omi_pier -as_omi_prer -05_om_prrr -65_omm_pIFF
sata_sssm . S, -45_om_sz —a5_oms_: -as_omv_sz -45_om_se
spaAcING_RULE_sET Laver LINE-TO-LINE SPACING |  WBIGHT spacING_RuLE_sT Laver LINE-To-LINE SPACING
sat_zsams - -ax_prsLecTRIC . sata_zsane Top, BOTTOM -ax :
sat_soTHER . -4x_prELEcTRIC : sata_soTaEr Top. BoTTOM -6x_pIsLECTR: :
NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING RULE_SET
SaTA_* —samE . SATA_25AME
SATA_R2D SATA_D2R - SATA_TXRX
SaTA_* . . SATA_20THER
USB 2.0 Interface Constraints
bHvsTCAL_RU Laver ALtow | WINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP
pes_usa_ge: . -sTaDARD —sTaDARD -sTaNDARD —sTanDARD J—
vsa_osp . -as_oms_pier —0s_omi_pisr -0s_om_prrr -as_om_prrr
SPACING_RU LaveR [INE-TO-LINE SPACING |  WEIGHT SPACING_RULE_SET LaveR LING-TO-LINE SPACING |  WBIGHT
use_re1as . -ex_preLacTRIC : vss_rbIAS ‘Top. BoTTOM -10%_prELECTRIC :

USB 3.0 INTERFACE CONSTRAINTS

e

[ aron,zevme [ oo

[ vamr v

| Ey e

T T e
S I e e I e R
e [ P B N [ e PR I

o - R : wrmr | ronmorror | en e .

BT_SPACING_TYPEZ

AREA_TYPE | SPACING_RULE_SET

=SAME * USB3_2SAME
USB3_R2D USB3_D2R * USB3_TXRX
USB3_* - * USB3_20THER

System Clock Signal Constraints

PuvsIcaz_RULs ser|  LaYER ALLOW ROUTE [ \IyTuuw LINE WIDTH | MINTMUM NECK WIDTH | MAXTMOM NECK LENGTH | DIFFPATR PRINARY GAP | DIFFPAIR NECK GAD
CLK_SLOW_a55 B _45_OHM_SE|  -45_OHM_SE —45_OHM_SE —45_OHM_SE ~STANDARD ~STANDARD
CLK_25M_458 B —45_OHM_SE| =45 OHM SE —45_oHM_SE —45_oHM_SE _STANDARD _STANDARD
SeacTNG_RULE_SET Laver LiNE-To-LINE SPACTNG |  wETGHT

cLK_stow - —4x_DIELECTRIC »

CLK_25M * =5x_DIELECTRIC 2 NOTE: 25MHz system clocks very sensitive to noise.

NOTE: Latest Intel DG calls out 50ohms SE for sys clocks

PCH Net Properties

BLECTRICAL_CONSTRAINT_SET  mxsicai seaciva

[ aTa_gan 12 _E: NC_SATA_A_R2D_CP
= ra_sen eon NC_SATA_A_R2D_CN
= saTa_ssp n2e NC_SATA_A_D2RP
= cata_gsn saTa_noe NC_SATA A D2RN
= sara_ssp ra_g2n NC_SATA_B_R2D_CP
= saTa_ssp ra_g2n NC_SATA_B_R2D_CN
= ama_ssn sama_noe NC_SATA_E_D2RP
= saTa_ssp saTa_nze NC_SATA_B_D2RN
[ED—Bci_saTa_mcoup TA_assE 7a_pcomp | PCH_SATA_RCOMP
[ usa_exr s ssn usp USB_EXTA_P
o>—usa_exr use asp usp USB_EXTA_]
CD>—_UsE_EXT: use_asp usp USB_EXTA_MUXED_P
Co—usa g s ssn 15 USB_EXTA_MUXED N
D—use_mxm usn . USE_LT1_P

>—usa sy usn_ 1an USB_LTI_N
[>—usaxc use_ssp us NC_USB_EXTCP,
>—usauc nse_ssn - NC_USB_EXTCN
>—usa_uc usm_ssn . NC_USB_SDP
C>—usaw nsm_asn em NC_USB_SDN

= pr_asg p1_1TE SMC_DEBUGPRT_RX_L
= pr_ass B1_1TE SMC_DEBUGPRT_TX_L
[>—usa_swe use_ssp usp USB_SMC_P

o usa_su usp_gsp usp USB_SMC_N
C>—usanc use_ssp NC_USB_6P

>—usa use_ssp NC_USB_6N
C>—usau usn_ssn NC_USB_7P
>—usauc usn_ssn NC_USE_7N
>—uss nern use_ssp USE_EXTB P
>—uss mern use_ssn USE_EXTB N
E>—usa_uc usm_ssn NC_USB_EXTDP
== usn_ssn NC_USE_EXTDN
[>—usz er use_asn USE_BT P

[>—usa er use_ssn USE_BT N

— usp_ssn USE_BT_CONN_P

= usE asn USB_BT_CONN_N

o —LUsSE N 1SBE 85D NC_USB_IRP
Co—usane s ssn NC_USB_IRN
[D>—usa_Tean use_asp USB_TPAD_P
C>—usE_tean nse asn USB_TPAD_N
G s ssn USB_TPAD _R_P

d use_ga USB_TPAD_R_N
[>—eci_use_gar ey nse_gmT nsn et PCH_USB_RBIAS
CD—usss exma & use_ssn nsma noe USB3_EXTA_D2R_P.
> —ussa exa & usn_ssn nsma nze USB3_EXTA_D2R_N
nse_ssn nsma_noe USE3_EXTA D2R C_P
= usm_asn use3 now USB3_EXTA_D2R_C_N
[CD—uses_exma v use_ssn [ USB3_EXTA_R2D P
> —_UsBa_EXTA T use_asp usea_g2n USB3_EXTA_R2D N
= usm_ssp 1sea_s2n USB3_EXTA _R2D C_P
= usp_asp uspa_m2p USB3_EXTA_R2D_C_N
C>—usaa exma ® s s usRa noe USB3_EXTB_D2R_P
(D —_UsBa_EXTR use_asp uspa_noe USB3_EXTB_D2R_N
= I s usea_noe USB3_EXTB_D2R_C_P.
= Py nses_now USB3_EXTB_D2R_C_N
D Usas Exre T usn_ uspa_eor USB3_EXTB_R2D_P
C>—Usas_exma v usm_asn usRa_mon USB3_EXTB_R2D_N
= usn_ssn usma_son USB3_EXTB_R2D_C_P
= usm_ssn usma_son USB3_EXTB_R2D_C_N
) NC USB3 1SBE_B8SD 1SB3_D2R NC_USB3_EXTC_D2RP
e _usa: use sen uspa_noe NC_USB3_EXTC_D2RN
= usm_ssp 1sm:_sor NC_USB3_EXTC_R2D_CP
= nse_asn nsE_ NC_USB3_EXTC_R2D_CN
> _usea ey sma_nop NC_USB3_EXTD_D2RP
[>—icusna usn_ usma_noe NC_USB3_EXTD_D2RN
= use usp NC_USB3_EXTD_R2D_CP.
= 1 san 1isR3 gon NC_USB3_EXTD_R2D_CN

Clock Net Properties

TET_TYPE
ELECTRICAL_CONSTRAINT SET| PHYSICAL SPACING

YSCLK crxaok gre | cuk siow sss | orx siow YSCLK CLK32K RT!

> _ ]

(CoD>—SYSCLK Clxosy_sm CLK 25M YSCLK_CLK25M_SB
—- CLi_ 25w SYSCLK_CLK25M_SB_R
CD>—SYSCLE CLX25M CAM CLK 28m SYSCLK_CLK25M_CAMERA
ED—svscLx criosu tar | ork oaw CcLi_osm SYSCLK_CLK25M_TBT
=- L CLic oam SYSCLK_CLK25M_TBT R
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LPC Bus Constraints

PCH Net Propertie

Laver ALLOW ROUTE | yryruum LINg WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
cux_uec_ass . —4s_omy_su —4s_oms_sz —4s_omi —4s_omi_ss e -
spacING_ruLs_sT Laver LINE-TO-LINE SPACING | WeIGHT
SMBus Interface Constraints
taven | AROU.ROUTE [ wrwrvow Lovg wIDTH | MENIMOM NECK WIDTH | MAXTHOM NECK LENGTH | DIFPRAIR PRIMARY GAP | DIFPEAIR NECK oA |
HD Audio Interface Constraints
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMAR Cl
s s Ao Rou e " K LENG: A RY GAP | DIFFPAIR NECK GAP
SPI Interface Constraints
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENG' BA PRIMARY GAP )
s s ALLOW ROy UM NECK W " CK LENGTH | DIFFPATR PRIMARY GAP | DIFFPALR NECK GAP
PCH Single Net Constraints
PHYSICAL_RUL T LAYER ALLOW ROUTE | yyyrMuM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATIR PRIMARY GAP | DIFFPAIR NECK GAP
\ o] [ [ o .
PCI-Express
PHYSICAL_RULE_SET LaveR aciow route [ rvnvon Lave wr WINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ecrs_os . —_— —as_omi_per omm_pire —as_omi_pier omi_pirr omi_prr
SPACING RULE_SET Laver LINE-TO-LINE SPACING |  WRIGHT spAcING_RULE_sET Laver LINE-TO-LINE SPACING |  WEIGHT
. -2x_preLecTRIc : sc15_osane Top, BoTTON -4x_prELEcTRIC :

Pe1E_20THER

ECTRIC

PCIE_20THER

2, BOTTOM

PCIECLK 20THER

Top, BOTTOM

NET_SPACING_TYPEL _SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
PCIE_* -SAME B PCIE_2SAME
PCIE_R2D PCIE D2R B PCIE_TXRX
PCTE_* « - PCIE_20THER
pCIE * cLK_* B PCIE_2CLK
CLK_PCIE * * PCIECLK_20THER

ELECTRICAL_CONSTRAINT_SET

SPACING

>—tecan LeC a5, Lo LPC_AD<3..0>
CO—LeC_ERANE L LeC gss e LPC_FRAME L

[ Lec seseT L Lec g Lo LPC_RESET L
O—swEns_eci_crx SuR_ass sum SMBUS_PCH_CLK .
[O—=umns_ecu_nata svm 4 sum SMBUS_PCH_DATA e
[O—sumns_ecu o crx MB_45s sum SML_PCH _0_CLK v
>—swEus_ecw o pam B 45 sum SML_PCH_0_DATA
[D—sMEus_ecH_1_Crx Mp_4 sup SML_PCH_1_CLK D
[CD—s¥Eus_ecH_1_DAT: Mp_4 sup SML_PCH_1_DATA -
[O—na AT crx HDA_ass o HDA_BIT CLK v
= sna_ass o HDA BIT CLK R o
[o—una_sw Hna_as, o HDA_SYNC
= Hpa_ass s HDA_SYNC R N
= HpA 4 Py HDA RST R_L .
[O——na_sst - una_a o HDA_RST L -
o—tna_somm sna_sss o HDA_SDINQ
[S—tna_sonu Hpa_as s CS4208_HDA_SDOUTO_R .,
o uT HDA_45, o HDA_SDOUT
= HpA 4 Py HDA_SDOUT_R .
[ spr SPI_CLK R .
<1 cix spr SPI_CLK .
= sp1 SPT_MOSI R > s
[D—seI_vosT sp1 SPI_MOST -
D—seI_uL sp1 SPI_MISO .
= sp1 SPT_CSO R L e
[O—=sR1 sp1 SPI_CSO_L »
= usp: gsp usea e2n USB3_SD_R2D_C_P .
= usma_asn usma gan USB3 SD R2D C N

= uspa as use: nop USB3_SD_D2R_P “
= nspa_asn nspa noe USB3_SD_D2R_N .
[O—=ecimas ean BCIE R2D PCIE AP _R2D P .
[O>—=cIE_ap g2n eCTE Ron PCIE AP _R2D N
= 2CTE 22D PCIE AP R2D C P B
— eCTE 22D PCIE AP _R2D C N .
= eCTE 22D PCIE AP _R2D PI P
= BCIE_R2D PCIE_AP_R2D PI_N .
[O—=cIE 22 0 BCIE D2R PCIE_AP_D2R_P

[O>—BCIE 2P now CIE D2R PCIE AP D2R N o
[ BCIE D2R PCIE_AP_D2R_PI_P “
[ BCIE D2R PCIE_AP_D2R PI_N .
(D BCIE_CAvMERA Ror PCIE_8SD cIe g PCIE_CAMERA_R2D_P
[D—EBCIE_CAMERA R2D pCIE 8sn pCIE R PCIE_CAMERA_R2D_N

= eCIE 8sn eCrE Ron PCIE_CAMERA R2D C_P
= eCIE asn ecrE Ron PCIE_CAMERA R2D C_N -
[D—ECIE_CAMERA D2R eCIE asn eCIE D2R PCIE_CAMERA_D2R_P “
[CD—=ecIE caume BCIE_AsD eCIE n2m PCIE_CAMERA D2R N
= eCTE 8sn CIE D2R PCIE CAMERA D2R C_P
= Cc1e_asn eCTR now PCTE CAMERA D2R C N

BCTE_CLK100M_PCY

a5 LPC_CLK33M SMC R
BCH_LEC_CLX0 o LPC_CLK33M_SMC
RCIH_LEC_CLX0 4 LPC_CLK33M_LPCPLUS

_ 45 LPC_CLK33M_LPCPLUS_R

CTE CcLiooM Pu_ass PCH_CLK33M_PCIIN
CTE LK 00w Pu_ass PCH_CLK14P3M REFCLK
poTE criioow cou_ass PCH_CLK33M_PCIOUT
pCTE criioom pC Li_pcie gn PCIE_CLK100M_PCH_P

PCIE_CLK100M PCH N

BCTE_CLK100M TAT]

PCTE_CLK100M AT

PCIE CLK100M_TBT P
PCIE CLK100M_TBT N

BCTE_cLx1ooM not]
BCTE_cLx1ooM not]

ko
E
BEPPPP

PCH_CLK96M DOT P

PCH_CLK96M_DOT_N

BCIE Crxioom sad PCH_CLK10OM_SATA P
BCTE_CLK100M_SAT] PCH_CLK100M_SATA N
PEG_CLK10aM PEG_CLK100M P
BE! LK100M PEG_CLK100M N

BCTE_CLKI0OM 2P

PCIE_CLK100M AP_P

BCTE_CLK100M 2P

PCIE_CLK100M AP_N

PCIE _CLK100M AP CONN P

PCIE_CLK100M_AP_CONN_N

BCTE_CLK10QM S2

PCIE_CLK100M_CAMERA_P

BCTE_CLK100M_S:

PCIE_CLK100M CAMERA N

PCIE_CLK100M_CAMERA_C_P 1

PCIE_CLK100M CAMERA C N s -

0000000000000000000000000

BCTE_CLK100M ENE}

i

PCIE CLK100M _SSD_P

PCIE CLK100M SSD N

00

PCH Net Propertie

NET_TYPE

ELECTRICAL_CONSTRAINT_SET  PHYSICAL SPACING

ED—ecH_Bu NET pes 4 bou_sE PCH_INTRUDER L .,

CD—=ci by e pew 4 ocu_sp PCH_INTVRMEN L .,

= pew 4 ocu_sE PCH_DSWVRMEN .

e pew 4 ocu_sE PCH_SRTCRST L §

—4 _as, pei_se PM_RSMRST_L B

= om 4 peH_sE PM_SYSRST L e

cH_as pCH_SE PM_PCH_PWROK s
poE_s5 pCH_SE PM_PCH_APWROK .
po_sss pCH_aE PM_DSW_PWRG] o
pCH_45s pCH SE PM_PCH_SYS_PWROK & 16 15 w0 55
pos_gss pCE_aE PM_PWRBTN_L o
c_gc o _sE PM_THRMTRIP L R ...

BCH_ass bCcu_SE PCIE_WAKE L .
pCs 4 pCH sE PCH_RCIN L

== 15 ssn PCTE D2R PCIE SSD_D2R_P<3..0> .. .

o= BCIE gsn BCIE_D2R PCIE_SSD_D2R_N<3..0> .. .,

o= PCTE gD PCIE RoD PCIE_SSD_R2D_C_P<3..0> u

o= BCIE 85D BCIE R2D PCIE_SSD R2D C N<3..0>

o BCIE 85D BCIE R2D PCIE_SSD_R2D P<3..0> .,

o pCTE gar pCTE Ror PCIE_SSD R2D N<3..0> .,

SYNC_DATE=04/26/2013]

ISYNC MASTER=CLEAN J45

PCH Constraints 2
e -
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Memory Bus Constraints Memory Net Properties
PHYSICAL RULE_SET LavER ALLOW ROUTE [ rniuum LING WIDTH | MININUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SEITERE
O LAYvER ELECTRICAL_CONSTRAINT SET |  PHYSICAL seacING
MEM_37S B -37_OMM SE| =37 _OHM SE -37_onm_sE -37_oum_sE ~STANDARD ~STANDARD
[ MEM_A_CLK P<0>
MEM_40S * -40_OHM_SE 0_oHm_sE 0_oHM_sE 0_oHm_sE ~STANDARD ~STANDARD ALK
= o O = MEM_A_CLK_N<0> -
MEM_72D B —72_omi_p1ew | =72_OHM_DIFF ~72_OHM_DIFF -72_OHM_DIFF ~72_OHM_DIFF -72_OHM_DIFF = MEM A CLK P<l> B
= MEM A CLK N<l> 2
MEM_455 * -45 OHM SE|  -45_OHM SE -45_OHM_SE -45_oHM_SE ~STANDARD ~STANDARD = A
S, S, = MEM A CKE<0> x
MEM_85D B -65 o DIFF | =85 _OHM_DIFF -85_OHM_DIFF -85_OHM_DIFF -85_OHM_DIFF -85_OHM_DIFF = MEM_A_CKE<1> B
—. MEM_A_CS_L<0> ram
o MEM_A_CS_L<l> o
- MEM_A_ODT<0> N
s MEM_A_ODT<1> .
= MEM_A_A<15..0>
= MEM_A_BA<2..0>
s MEM_A_RAS L
= MEM_A_CAS L
= MEM_A WE_L
. = MEM_A_DQ >
Spacing Rule Sets = MEM 2 _DO<15. 8>
[ N o — N - R N — —
PACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT ACING_RULE_SET Laver INE-TO-LINE SPACING |  WEIGHT =3 MEM A DOcsl  Das
MEM_DATA2SELF * =2x DIELECTRIC B MEM_DATA2SELF | TOP,BOTTOM| =5x _DIELECTRIC B = MEM_A_DO<39..32>
MEM ..
EM_DQS20WNDATA| * -2x_DIELECTRIC B MEM_DQS20WNDATA TOP,BOTTOM| =5x_DIELECTRIC B = LA_DO<47..40>
] 3 = MEM_A_DQ<55..48> ., ..
MEM_CMD2CMD * -2x_DIELECTRIC B MEM_CMD2CMD | TOP,BOTTOM| =5x DIELECTRIC B = MEM_A_DQ<63..56> .. ..
MEM_CMDZCTRL * —2x DIELECTRIC B MEM_CMD2CTRL | TOP,BOTTOM| =-5x_DIELECTRIC B = MEM_A_DOS_P<0> T
= S = MEM_A_DQS_N<0> .,
MEM_CTRL2CTRL * -2x_DIELECTRIC B MEM_CTRL2CTRL | TOP,BOTTOM| =5x_DIELECTRIC B s MEM_A_DQS_P<l>
MEM_A_DOS_N
MEM_CLK2CLK * —4x_DIELECTRIC B MEM_CLK2CLK| Top,BoTTOM| =8%_DIELECTRIC B = LA_DOS_N<l>
= = = = = MEM_A_DQS_P<2>
MEM_20THERMEM * =4x_DIELECTRIC ? MEM_20THERMEM | TOP,BOTTOM| =8x DIELECTRIC B o MEM_A_DOS_N<2> 2
MEM_2PWR * —2x DIELECTRIC B MEM_2PWR | TOP,BOTTOM| =4x DIELECTRIC B = o MEM_B_DOS_Ps3»> .
= = = = = n MEM_A DQS N<3> .
MEM_2GND * =2x_DIELECTRIC ? MEM_2GND | TOP,BOTTOM| =4x DIELECTRIC ? O>—M=u_a_nosa EM aan i MEM_A_DQS_P<4> -
< - MEM_A_DOS N<4
MEM_20THER * -6x_DIELECTRIC 2 MEM_20THER | TOP,BOTTOM| =10x%_DIELECTRIC 2 O—muahoss MEM_ASD. MEM, A LOS ot
= = = = [ty a_noss MEM_gsD e MEM_A_DOS P<5> .
>—u=u_a_noss MEM_gSD o MEM_A_DOS N<5>
MEM_ 2D wE_san wEM 2 _noS MEM A _DOS P<6> e
D =uan E_san EM_2_nOS_ MEM A _DOS N<6> a2
Memory Bus Spacing Group Assignments [ T I MENADoS_P<7= o
D>—ME=M_a D MEM 85D MEM 2 DOS MEM_A_DQS_N<7> 2
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET ET_SPACING_TYPEL | NET_SPACING_T: SPACING_RULE_SET e s coxo . MEM_B_CLK_p<0> )
MEM_*_DATA_* * * MEM_20THER MEM_A_DQS_0 |MEM_A_DATA_O * EM_DQS20WNDAT?| [O—MEM_B_Crxo MEM 72D MEM_B_CLK_N<0> s
« Dos_+ B * - - MM B_crx) MEM 72D MEM_B_CLK_P<1> B
MEM_*_DOS MEM_20THER MEM A DQS_1 |MEM A DATA 1 EM_DOS20WNDAT2| [ . MEM_B_CLK N-1- o
MEM_CMD * * MEM_20THER MEM_A_DQS_2 |MEM_A_DATA_2 * EM_DQS20WNDAT2| O—umu_s_curro MEM 408 MEM_B_CKE<0>
o . MEM_B_CKE<1>
[ —— T T - . D —MEu B_oNTL MEM 40, _B_ >
_ MEM_20THER MEM_A DQS_3 |MEM A DATA 3 EM_DOS20WNDAT| T p— MEM_B_CS_L<0> e
MEM_CLK * * MEM_20THER MEM_A_DQS_4 |MEM_A DATA_ 4 * MEM_DQS20WNDATZ| >—mn_cura wEM a0 MEM B CS_L<l>
MEM_A_DQS_5 |MEM_A_DATA_5 * EM_DOS2OWNDATA| v qu———— MEM_408 MEM_B_ODT<0 =
A DRSS LA = = [o—umu_5_cutr MEM 408 MEM B _ODT<l> .
‘ NET_SPACING_TYPEL ‘ _spacING_TYPER ‘ area_TveE ‘ SPACING_RULE_SET ‘ MEM_A DQS_6 |MEM_A DATA 6 * EM_DQS20WNDAT: = s o wEM 40 MEM_B_A<15..0> .
= s MEM_B_BA<2..0 B
[MEM_*_paTa_+] ~SAME [+ ] vew_onmesare | MEM_A DQS_7 |[MEM A DATA 7 * EM_DQS20WNDAT| | e — . = =
== = = S e LA = = [D—umu_a_cun wEM 408 MEM B_RAS L .
MEM_B_DQS_0 |MEM_B_DATA 0 * EM_DQS20WNDAT2| o= cun wEM 408 MEM B_CAS L e
N MEM_B_WE_L
MEM_B_DQS_1 |MEM_B_DATA_1 * EM_DQS20WNDATA| | v — MEM_40 — = ‘
|_B_DQS_. 1 B_] = > _uma mara o MEM_ass MEM_B_DQ<7..0> 25 26
NET_SPACING_TYPEL AREA_TvPE | SPACING RULE_SET MEM_B_DQS_2 |MEM_B_DATA 2 * MEM_DOS20WNDAT| oMM B DaTA 1 MEM 458 MEM_B_DQ<15..8> ...
MEM_CMD MEM_CMD * MEM_CMD2CMD MEM_B_DQS_3 |MEM_B_DATA 3 * EM_DQS2OWNDATA| | e ——— MEM_458 M2 Wedd. . LGs s
= = = _B_DOS_ B! = = = MEM 455 MEM_B_DQ<31..24> y
MEM_CMD MEM_CTRL * MEM_CMD2CTRL MEM_B_DQS_4 |MEM_B_DATA_ 4 * MEM_DQS20WNDAT2| C—mu_n pama g MEM a5 MEM _B_DO< 2>
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL MEM B _DQS_5 |MEM B DATA 5 * EM_DOS2O0WNDATA O MEM_B_DAT MEM 4 MEM 7 _DOAT.  AG. ¢
= = = L_B_Das_ LB = = = MEM 45 MEM_B_DQ<55..48> ...,
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DQS_6 |MEM_B_DATA_6 * EM_DQS20WNDATZ| M 5 nama_ MEM 4 MEM B DO<63..56>
MEM_* MEM_* * MEM_20THERMEM MEM_B_DQS_7 |MEM_B_DATA_7 * EM_DQS20WNDATA| [ — MEM_85D -
= = = R — = = [O>—MEu_B_noso MEM 85D MEM_B_DQS_N<0>
[O—=u__nos1 EM_san MEM _B_DOS P<l> .
D=4 5 nos1 MEM_gSD MEM_B_DOS N<1> .
[>—uEu_B_nos MEM 85D MEM_B_DOQS P<2>
DDR3 (Memory Down) : D=4 B D uEM_ 85D MEM_B_DQS N<2> e
[O—uEu_=_nosa e san MEM _B_DOS P<3> B
DQ signals should be matched within 0.508mm of associated DQS pair O>—MEM B MEM 85D MEM_B_DOS_N<3> B
DOS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. D M=u_B_noss MEM_85D MEM_B_DQS_P<d> 25 26
DOS to clock matching should be within [CLK-139.73mm] and [CLK-30.48mm]. O MEM B DOS4 MEM_85D MEM_B_DQS_N<4> 735 26
CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.508mm. >—M=M_B_noss MEM 85D MEM_B_DQS_P<5> s 2
CONTROL signals should be matched within [CLK-2.54mm] to [CLK+Omm] of CLK pairs. [O>—M=u_B_noss MEM 85D MEM_B_DQS_N<5> 2
A/BA/CMD signals should be matched within [CLK-2.54mm] to [CLK+2.54mm] of CLK pairs. ED—MEM B_D MEM_85D MEM_B_DOS_P<6> 26
DQ/DQS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric. > MEM B DOS MEM 25D MEM_B_DQS_N<6>. .
Maximum length of any signal from die pad to first DRAM device is 139.7mm max, to last DRAM device is 194.31mm max. [CD>—MEM_B_nos ey MEM_B_DQS_P<7> 20 26
. ; ) MEM_B_DQS_N<7 .
SOURCE: Double checked with Doc#486985 Chief River SFF Platform DG: Memory Down CE—MEM BN MEM, o 108 e e
RCE: N -confi RW DG £ Intel i
SOURC eed to re-confirm CI G for memory down (Intel not yet provided) i PPVREE 83 MEM VREFDO A oo s ot v
X D‘ PPVREF_S3 MEM_VREFCA A ..
Memory to Power Spacing = PP1V35 S3_MEM .
NET_SPACING_TYPEL | NET_SPACING_TYPEZ | AREA_TYPE | SPACING_RULE_SET
MEM_PWR MEM_* * MEM_2PWR
MEM_PWR * * DEFAULT o rasTer=crean Tas SYNC_DATE=04/26/2013
Memory to GND Spacing Memory Constraints
T I 22
NET_SPACING_TYPE1 | NET_SPACING TYPEZ | AREA_TYPE | SPACING RULE_SET -
‘ = = ‘ = = ‘ - - ‘ (3 Apple Inc. ksostlw 0675 4D
* * ™
| GND = | | mEM_2enp | o . 0.0
NOTICE OF PROPRIETARY PROPERTY: [
THE INFORMATION CONTS ] dvt
PROPRIETARY PROPERTY.
THE DOSESSOR AGREES T 2o
114 OF 119
III NOT TO REVEAL OR PUB N wHOLE oR PART JTPEOT
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DisplayPort Signal Constraints

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

Thunderbolt SPI Signal Constraints

[rsrioss | - [esomes] -wsomes | wasomes | sesomos | -ovwonm | ssmmams
Corom | - | oo | |

Thunderbolt/DP Connector Signal Constraints

ALLOW_ROUTE

MINIMUM LINE WIDTH

owoire]_=vs_omipier | -os_ompier | -ssompive | -ss_omipier | -ssomipire |

[omees |-

SOURCE: Bill Cornelius’s Thunderbolt Routing Notes

TBT _DP Interface Constraints

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH IFFPAIR PRIMARY GAI D: 2 Gi

NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA TYPE | SPACING RULE_SET

TETDP_* -SAME B TETDP_2SAME
TBTDP_R2D TBTDP_D2R * TBTDP_TXRX
TETDP_* - B TBTDP_20THER

[O—I=T_a Ron TRTDP 85D TRTDP B TBT_A_R2D_C_P<l..0>
[O>—ZBT_a_Rer raTOP 85D raTOP 220 TBT A_R2D C N<l..0>
[O>—IBT_a_Ror reTOP 85D raTop © TBT_A_R2D_P<l..0>
o>z E2n RTOR_asn TRTDP R2n TBT A R2D N<l..0> =
[O—Dea Lsx ML e asp Drepraveort | DP_TBTPA ML _C_P<l>
D—De_2 Lsx L Dp 8sn prepraveort | DP_TBTPA ML_C_N<l>
D—De2 Lax L De 8sn prepraveorr | DP_TBTPA ML_P<l> .
Co>—Dea_Lsx wr Dp_asr Drepraveopr | DP_TBTPA ML _N<l>
[O>—De_a Lsx L ne gsp prepraveorr | DP_A_LSX ML_P<l>
[O—De_2 Lsx L ne asp prepraveorr | DP_A_LSX ML _N<l> .
[ED—oe_rares De ssn nrepraveopr | DP_TBTPA ML_C_P<3>
[ED>—De_TETER ML De ssn Drepraveopr | DP_TBTPA ML_C_N<3>
> e - Dp_asr nrepraveopr | DP_TBTPA ML_P<3>
[E>—D_e_raTen De ssn ropraveopr | DP_TBTPA ML N<3> .
[O—z=r_a nomo TRTDP 85D TRTDP D2R TBT_A_D2R_C_P<0> y
[O>—I=r_a_nmo TRTDP 85D TRTDP D2R TBT_A_D2R_C_N<0> y
>—z=T_a_n2mo reTOP 85 raTOE 02 TBT A D2R P=0>
[O>—z=T_a_n2mo reTOP 85D raTDP 2R TBT_A_D2R_N<0>
CD>—z=r_a_noe1 TRTDP 85D TETDP D2R TBT_A_D2R_C_P<l>
[CD—zsT_a_nzel TRThE 8sn TBTDP 2w TBT A _D2R_C_N<l>
[CD—zsr_a_nze: TRTOP 8Sn TRTDP 2R TBT_A_D2R_P<l>
ED—ZET_a_n2e1 TRTOP 85D TRTDP 2R TBT_A_D2R N<l>
[O—z=T_a noe) TRTDE 8sn raTOR now TBT_A_D2R1_AUXDDC P
[O—zaT_a_nzen TRTOE 8sn raTOR now TBT_A_D2R1_AUXDDC N B
[O—ET_a_auxcs pe_asn DP_TBTPA_AUXCH_C_P a
—zar_a_auxcs De s DP_TBTPA AUXCH C_N
O—zar_a_amxcs De ssn DP_TBTPA_AUXCH_P
[O>—zET_a_auxcs Dp_asr DP_TBTPA_ AUXCH N B
ez =an TRTOR asn TTne Ron TBT B R2D C_P<1..0>
>—zerm =an TRTDR asn TRTOE R2D TBT B R2D C N<1..0>
BB =on TRTDR asn TRTDE pon TBT B _R2D P<l..0>
CD—IBrB R2n TETDP_8sD TRTDE R2D TBT_B_R2D N<1..0>
ED—nes sk ne_asn nrseraveoer | DP_TBTPB ML_C_P<l>
CD—nes Lk mr ne asn nrseraveopr | DP_TBTPB ML_C Ne<l>
CD—nem nsx o asn niseraveoer | DP TBTPB ML P<l>
ED—nRem sk op_asn nrseraveoer | DP_TBTPB ML N<l>
ED—De_B_Lsx ne asn nrseraveqer | DP B LSX ML P<l>
e e rsx op_gsn nrseraveoer | DP B LSX ML N<l>
E>—ne_raTeR M op_ssn nrseraveoer | DP_TBTPB ML _C P<3>
(©D—De_TTER ML op_asn nrseraveoer | DP_TBTPB ML C N<3>
(&> —De_TaTER ML Dp_ssn nrseravpory | DP_TBTPB_ML_P<3>
(C>—De_TaTER ML D ssn nrseravpory | DP_TBTPB_ML N<3>
ED—zers n2eo TRTDR_asn TRTDE noR TBT_B_D2R_C_P<0>
CD—zer_a n2mn TRTOR asn TRTOR D2R TBT B _D2R C N<0
CD—zera nomn TRTOR asn TRTOR DR TBT B D2R_P=0>
ED—rEr_B_nomo TRTDR_asn TATDE noR TBT_B_D2R_N<0>
ED—rBr B nom1 TETDP_8sD TRTDR D2R TBT_B_D2R_C_P<l>
TBT B nop1 TRTOR_8sn TBT B D2R C N<l>
TBT B nop1 TRTOR asn TBT B D2R P<l>
TBT B DoRY TRTDP 8sD TBT_B_D2R _N<1>
TBT B D2RY TRTDP_8sD TBT_B_D2R1_AUXDDC_P
TBT B D2RY TRTDP_8sD TBT_B_D2R1_AUXDDC_N
CD—zera amcy op_gsn DP_TBTPB AUXCH C P
CD—zer_a amxcs op_ssn DP_TBTPB_AUXCH C N
CD—zer_a amcs op_ssn DP_TBTPB_AUXCH P
ED—TBr_B_auxcH Dp_ssn DP_TBTPB_AUXCH N

ELECTRICAL_CONSTRAINT_SET |  smvsrear seacino
o ne ssn nr DP_TBTSRC ML _C P<3..0>
o Dp_asn prepraveopr | DP_TBTSRC ML _C N<3..0>
= De 8sn Drspraveoer | DP_TBTSRC_AUXCH C P
[ De 85D DI DP_TBTSRC_AUXCH C_N
[ _se1 TeT SPT 458 | TeT Spr TBT_SPI_CLK
[O—IBT_sr_MosT TBT SPT 4 TBT SpT TBT_SPI_MOST
CO—I8T_ser_Mis re1_spr 45s | Ter spr TBT SPI_MISO
[—IBr_ser_cs 1 reT_spr 4se | Ter spr TBT_SPI_CS_L

only used on dual-port hosts.

only used on hosts supporting Thunderbolt video-in
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MIPI Interface Constraints

[ e

| Ben R

[ pp—— P ——

e ey

K GAP

[ | [ e | eomen o o | oo P
seacin_suis_oer | iaven ro-wive seactn | _veioar | | svacivo_suis st | uaven | wove-mo-sons seactna | vereer
[ - — B wiot_somen | roesorron | -ex prsimorarc B
e - o prsuscrarc B P I — B
wsT_seAcinG_rvee1 | Ner_seacivo_TivEs | Anea_rive | seacti_suis_oET
wer_paa - . wieT_zomhER
WIPI_ATA cuier - WIpT_scix
cu_rer . ~ [wiercux_sommn
Memory Bus Constraints
PHYSICAL_RULE_ Laver ALLOW ROUTE | 1Nz LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH AIR PRIMARY GAP | DIFFPAIR NECK GAP
52_we_a5s ~ |-4somiss| -as omvse —as_om_se —as_om_st —STANDARD —STANDARD
52 wen_osn - s owioire| -85 omw oier | -s5 omw pirr | s> oms oier | -e5 omw p1FF | -85 omm pie
Spacing Rule Sets
sercuno_suis, wnren o v seactng | _veioar | | svacivo_suie st | uaven | wavemo vine seacine | veroer
S2_DATA2SELF * =2x_DIELECTRIC ? S2_DATA2SELF | TOP,BOTTOM| =4x_DIELECTRIC ?
S2_DQS20WNDATA * =2x_DIELECTRIC ? S2_DOS20WNDATA| TOP,BOTTOM| =4x DIELECTRIC ?
S2_CMD2CMD * 2x_DIELECTRIC| ? S2_CMD2CMD | TOP,BOTTOM| =4x DIELECTRIC ?
S2_CMD2CTRL * =2x_DIELECTRIC] ? $2_CMD2CTRL ‘TOP, BOTTOM =4x_DIELECTRIC ?
S2_CTRL2CTRL * =2x_DIELECTRIC ? S2_CTRL2CTRL | TOP,BOTTOM| =4x DIELECTRIC ?
S2_20THERMEM * =4x_DIELECTRIC ? S2_20THERMEM | TOP,BOTTOM| =6x_DIELECTRIC ?
S2MEM_2PWR * =2x_DIELECTRIC ? S2MEM_2PWR TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_2GND * =2x_DIELECTRIC ? S2MEM_2GND TOP,BOTTOM| =4x_DIELECTRIC ?
S2MEM_20THER * =6%_DIELECTRIC ? S2MEM_20THE TOP, BOTTOM | =10%_DIELECTRIC ?
Memory Bus Spacing Group Assignments
wex_seacino_riee1 | ner_sencino_rvees | anea_tves | seacivo_suis_oet | | wer_seacino_rvess | ner_seacivo_rivea | ansa_tive | seactvo_sois_oer
S2_MEM_DATA* * * S2MEM_20THER S2_MEM_DQS1 | S2_MEM_DATAL * S2_DQS20WNDATA
S2_MEM_DQS* * * S2MEM_20THER S2_MEM_DQSO | s2_MEM_DATAO * S2_DQS20WNDATA
S2_MEM_CMD * * S2MEM_20THER
S2_MEM_CTRL * * S2MEM_20THER
S2_MEM_CLK * * S2MEM_20THER
S2_MEM_DATA* =SAME * S2_DATA2SELF .
S2_MEM_CMD | S2_MEM_CMD * S2_CMD2CMD Memo ry to Power Spac ing
s> v o | se v crRn | —— wer_seacin_rivss | wer_seacina_rves | awen_rves | seacivo_nuis_ser
S2_MEM_CTRL | S2_MEM_CTRL * S2_CTRL2CTRL S2_MEM_PWR S2_MEM_* * S2MEM_2PWR
S2_MEM_* S2_MEM_* * 52_20THERMEM S2_MEM_PWR * * DEFAULT

Memory

to GND Spacing

[

T

‘ GND

S2_MEM_* ‘ * ‘ S2MEM_2GND

Camera Net

Properties

MEM_CAM DQS_P<l> a3

MEM_CAM_DOS_N<1>

MEM_CAM_A<14..0> a2

NET_TYPE
ELECTRICAL_CONSTRAINT_SET |  PHYSICAL spacING

[>—szumu cux VY [ — MEM_CAM_CLK_P .
>—s2_uew_crx 2 uev_as 2_uew_cric MEM_CAM_CLK_N .
[>—s2_uey_oum <2 e ass | o wew crer MEM_CAM_CKE .-
sz e o <2 wew_sss | so wew crer MEM_CAM_CS_L -
= 2 uev_sss MEM_CAM_ODT .
= _uEw_ss MEM_CAM_CAS_L e
== 2 _uEw_ass MEM_CAM_RAS L e
o= 2 um_as MEM_CAM_WE_L .
= MEM 45 MEM_CAM_BA=0> .
= uE ss MEM_CAM_BA<1> .
= < a2 uEv_ss MEM_CAM_BA<2>
> 2 uM_ssn MEM_CAM_DOS_P<0> o
= 2 uev_as MEM_CAM_DOS_N<0> .
=

=

=

o

D>

=

=

s 2_uEM 45
S2 MEM 45 MEM_CAM_DO<7..0> .
uEM 4 MEM_CAM DO<15..8> -
s MIpT_asn MIPT DAT MIPI _DATA P -
MTPT 8SD MIPT DAT MIPI DATA N -
MIPT 85D MIPT DAT; MIPI_DATA CONN P 36 0
MIPT 85D MIPT DAT; MIPI_DATA_CONN_N
MIPT CLK & MIPT gsp s MIPI_CLK P -
MIPT CLK & MIPT 85D CLK uiPT MIPI_CLK N .
MIPT 85D CLK uiPT MIPI_CLK_CONN_P -
MIPT aar ‘LK urer MIPT CLK CONN N o

PP1V35 CAM

S2_wEw puR

_uEM PuR

PPOV675_CAM_VREF

PPOV675_MEM_CAM_VREFCA .

_uEM Py
S2_wEw puw

PPOV675 MEM CAM VREFDO
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SMC SMBus Net Properties

ELECTRICAL_CONSTRAINT SET

[>—suBus_swe 2 s3_scr s MBUS SMC 2 S3 SCL
= s SMBUS_SMC_2_S3_ SDA -
= s SMBUS_SMC_1_S0_SCL oo
s MBUS SMC 1_S0_SD
g Swmus_suc o sa sc s SMBUS_SMC_0_S0_SCL
[>—sMaus_suc o so sy s SMBUS_SMC_0_S0_SDA
[D—simus_suc_s_scr s SMBUS_SMC_5_g3_SCL
>—suens_sue_s_sny s SMBUS_SMC_5_G3_SDA
>—sumus_suc 3 s SMBUS_SMC_3_SCL
[o—siEus_suc_a_sn 2 SMBUS_SMC_3_SDA o

SMBus Charger Net Properties

ELECTRICAL_CONSTRAINT SET |  rmvszcas e
[—cHGR cs1 TO1 DIFFPATR CHGR_CSI_P
= 701 niEEPATR CHGR_CSI N
>—cuce cs 1701 nreepate CHGR_CSO_P .
o 1701 nrEepate CHGR_CSO_N .
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iavoe | AY0A,BRU™ | moniwon LoNs WIDTH | WINIMON NECK WEDTH | WAXINUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATR NECK GAP Ji5 Specific Net Properties J15 Specific Net Properties
R . Jppe— . (ZD—SENSE_nTEERAT THEEM 1701 45 mupem | ISNS_CPUDDR_P
(CD—SENSE DIEERAT THEEM 1701 45 mumem | ISNS_CPUDDR_N

. — — — — " sz | TSNS CPU_DDR. E_E .

aupronTFE . 0.3 e 0.1 o 0.1 e e = THERM 1TO1 4 THERM ISNS CPU DDR R N .

R N o s o N ; [CO—SENSE DIEEPATR THERM_ 1701 45 qupey | CPUTHMSNS D2 _P . = [DTODTEE ot AUD_SPKRAMP RSUBIN P .

S e e o i 2 = —smuse nreeear TeERM 1701 458 1upey | CPUTHMSNS_D2_N = UnTOnTEE unr AUD_SPKRAMP_RSUBIN N _ .
oo o . [ [ [C>—smuse nieeear TapRM 1701 45 zupey | ISNS_LCD_PANEL P = untopiEE unr AUD_SPKRAMP_LSUBIN P ..
I R o o E— — [C>—SENSE DIEERAT TamRM 1701 48 zuppy | TSNS_LCD_PANEL_N = nronres ot AUD_SPKRAMP_LSUBIN_N

— — — i B [CO—SENSE _DIEEPATR THERM_1TQ1 45 ugrm | DDR3THMSNS_D1_P @ - IDTODTEE DT RSUBIN
CO—sENSE DIEEPATR TuERM 1701 45 1upey | DDR3THMSNS D1_N - = unronTEE e RSUBIN N .
C>—sENsE DIEEeAT TumRM 1701 488 1upew | GPUTHMSNS D_P . = P P LSUBIN_P .
SeacING RULE_sET Laver LINE-TO-LINE SPACING |  WEIGHT NET_SPACING NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET C>—sense nresear TimRM 1701 488 1upeu | GPUTHMSNS D_N . = unrontEe oo LSUBIN N .
N — - [CO—AURIO DiEEPaTR unronreE mio AUD_LO2_R_P oo
CO>—aunro nreeeare tnrontEr tnio AUD_LO2_R_N
E — . E > smuse nrerear SENSE_ 1701 45 sense | ISNS_1V35_MEM P S—aunio nreeeare tnrontEr T AUD_LO2_L_P R
- =G —— mNsE 1701 4 sewse | TSNS 1V35 MEM N [>—aunIo nrEeears P sor UD 102 L N
= SENSE_1TQ1_45S senep | ISNS 1V35 MEM R_P . = 1T AUD_SPKRAMP_RIN P .
= SENSE_1TQ1_45S sense | ISNS 1V35 MEM R N - — 1nTo AUD_SPKRAMP_RIN N .
I e | [>—sENsE niEEear ENsR 1701 4 snse | TSNS _ATRPORT_P = — iﬁg z;iﬁ”mi Eg E
| . | | . | NET_SPACING_TYPEL - seactNG_rveEz rveE | SPACING RuLE SET [ — SENSE 1701 gss ense | ISNS_AIRPORT N [ - AUD_SPKRAMEL -
- N = SENSE 1701 489 SENSE ISNS AIRPORT R P e = — SDKRAME RIN I
o - = SENSE 1701 458 sense | TSNS _ATRPORT R_N ” = LD S AEaMDT TN D L
B awn_ozar [CO—SENSE_DIEERAT SENSE_1TQ1_45S pnse | TSNS_LCDBKLT_N e = — S DKRAMD —
Laver LINE-TO-LINE SPACING |  WEIGHT CO—sENsE_DIEReAT sEnsE 1701 4 sence | ISNS_LCDBKLT P e = L et iani ! — s
oS ENeE 1701 swew | TSNS GPUFB R P [CD—2UDIC_DIESpATR i SDKRCONN_SI_OUT X
S — £ an . aun_pames [ —SENSE _DNIEEPAT] ENSE_1TQ1 ENSE. ISNS GPUFB R N . = {DI0_DIFERALE. DL SPKRCONN_SL_OUT_N e
ooz . - o G — SENSE_1701 sense | GPUFB_CS_P o (ED—AURIODIEERAIR S e s B
s s . - qp——t— . ner | GPUFE_CS N o [CD>—2unro nreseare i SPKRCONN_SR_OUT_N B
. oo = _smsE_nreepar SENSE 1701 45 ensp | ISNS HS OTHERSV P . [ G e— g, SEKRCONN LOUTE o
- — [ —— smneE 1701 4 mner | ISNS_HS_OTHERSV_N . [ e —— S SRKRCONN L-OUT N
e . e (> SENSE DIEFRATR ENsE 1701 45 syce | ISNS_HS_OTHER3V3 P . (CO—3UIRIQ_DIEERAIE — —B UL o
— S suce | TSNS HS OTHERAVA N N [CO—AURIo niEERaTR ot SPKRCONN_R_OUT_N
O —_SENSE DIFFPAT ENSE 1701 45 pnse | ISNS_HS_COMPUTING_P " e D AUD_MIC_INI_R_D
Co—sENsE nresear SENSE 1701 458 cense | ISNS_HS_COMPUTING_N " [[ID—RURIO_DIEERATR DI AUD _MIC _INI RN
PHYSICAL_RULE_SET Laver arcow 200Te | oo Lone wr MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [E>—sENsE nresear ENSE 1701 56 myee | P1VOS_GPU_CS_P o [ G e— e gggggﬁ?ﬁ%g o
MEM_40S * 09 MM 100 MIL e — SENSE_LTR] 258 amias _ RIVOS GRUCZ N e = e — o~ AUD_MIC_IN1 L P
oveRRIDE overrIDE oveRrIDE SveRRIDE oveRRIDE overrIDE oveRrIDE CD—swias niseens SENSE 1701 588 sznae | TSNS _HS_GPU_P “ o> - -~ AUD MIC INI L N
MEM 72D * 100 MIL [ED—SENSE_DIEERAT SENSE 1701 55 sense | TSNS HS GPU_N “ = peT— - R CENTR
= ovsrRTD overrIDE ovsrRTD ovsrRTD ovERRIDE ovsrRTD = SENSE_1T01_45S mnse | CPUVR_ISNS P - S
* = SENSE_1TQ1_45S sEnse | CPUVR_ISNS_N - 0> DIFFPAIR DT = .
[ DIFEPATR DT S_MIC_P 0 53
overrIDE overriDE overrIDE overriDE e —— SENSE_1701_555 sense [ISNS PPIVO_SOGPU R P .. = P . FCRTIEET
* (CD—SEusE_nrEEeat ENSE_1TO1 mnse | ISNS PP1VO_SOGPU_R_N i = LB — AUD ComN Hs MIc B o
[— [e— ovERRIDE J— J— ([CD—sEusE nrEEeat THEEM 1101 4 Tumem | P1VOS5_GPU_PEX IOVDD SNS_P 2 gi:z i: :ﬁi AUD CONN HS MIC N
- 0.09 MM (ED—SENSE_DIEERAT THEEM 1701 45 mueew | P1VOS5_GPU_PEX_IOVDD SNS N [ G — p— — A TOs E b
e [ [ e overs1pE overs1pE (>—SENSE DIEEPAT uERM 4ss cprverons1|  Tupey | CPUVR_ISNS1 P e e — unionies s AUD_LO3 BB o
USB 85D TOP 0.1 MM (D —SENSE_DIFERAI HERM_455_CPUVRISNS1 THERM | CPUVR_ISNS1 N P = - . AUD Tos P o 5
= - (> —SENSE_DIFEPATR ITHERM 458 CPUVRTSNS ruepy | CPUVR_ISNS2 P - [CD—AURIODIEERLIR HRLADLEE S N ea———
CPU_27P4S | BOTTOM 0.23 MM 100 MIL CD>—smise_nieeras ueeM_sss cpnverens1|  muesw | CPUVE_ISNS2 N i [EP—AURIODIEREAIR S n — o2
o ENSE DTFEPAT TSN rueeM | CPUVR_TISNS3 P 45 s
USB3_85D TOP 0.1 MM 500 MIL o p— - pamon | CPUVE TeNe s N o
USB3_85D ISL10 0.075 MM 0.090 MM [CD—SENSE DIEERAT TeERM 1701 4% ruzew | CPUVR_ISUM R_P .
> SENSE DIFEPAIR TupRM 1707 45 rusen | CPUVR_ISUM R_N .
bP_85D 1SL9 0.075 MM 0.090 MM g SENSE DTEEPAT: THERM 1701 55 qupey | GEXIMVP_ISNS2 P
PCIE_85D ISL10 0.075 MM 0.090 MM [CD—SENSE_DIEERAT TuERM 1701 Ges 1upew | GFXIMVP_ISNS2 N
[C>—seuse nresear TuERM 1701 GSS 1upey | GFXIMVP_ISNS1 P
[C>—SENSE_DIEERAT TimEM 1701 sSS 1umew | GFXIMVP_ISNS1 N .
[ _envsicar_rvee | axea_rves [ euvsreas nove_set| [ o — THERM_1701 555 s UL IDIGGE B o
S — TimRy 1701 rupey | GPU_TDIODE N
[ wrorpmemse |« | i omeream | [ E— 20 omy s ruzeu | GPUVCORE_SENSE_P — Sa_saiza BE3V2_S8 o
([C>—sEusE DrEEeat 40 oEM_sE Tupem | GPUVCORE_SENSE N e g p— PP1V25. SIRS0_CPUDDR N
([ED—AuDIO niEERATR unronrEe upto | ISNS TBT N .
(ED—AURIO DIEERAT tnronTEE i1 | ISNS TBT P .
= tnronTEE upto | ISNS TBT R N -
= unronrer into | ISNS_TBT R_P .
(CD—SENSE_DIEFRATR TeERM 1701 45 rupew | ISNS_SSD_P .
— THERM 1701 45S zumew | TSNS SSD N .
([ED—SENSE_DIEERAT TaERM 1701 4 rupew | TSNS SSD R P .
= TuERM 1701 488 rupew | ISNS_SSD RN .
e G— TimEM 1701 48 rusew | PI1VQ5S0 CS P o
= TimEM 1701 488 ruzew | P1VOSSQ_CS N “
[C>—SENSE DIEEeAT TumRM 1701 488 rumew | P1VOSSO_SENSE P N
— THERM 1701 4 muesw | P1VO5S0_SENSE N N
(>—SENSE_DIEEPAT THEEM 1701 45 rueew | TBT_THERMD P -
= THERM 1701 458 mueew | TBT_ THERMD N -
([>—2UDI0_DIFERAL tnronTEE D CHGR_CST R P .
= _ UNTODTEE DT CHGR_CSI R N .
([E>—AURIO_DIEERAT P ey CHGR_CSO R P . - GND
— uDIODIEE upT CHGR_CSO_R N . l
[C>—smuse_nreeear SENSE_ 1701 45 sense | ISNS S2 P
(= —SENSE_DIFEPAI ENSE_1701 4 sens | ISNS_S2 N =
SENSE_DTEEPAT: ENSE 1701 4 ense | ISNS S2 R P -
SENSE DIFEPAT] SENSE _1TQ1 4. SENSE. ISNS _S2 R N "
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GDDR5 Frame Buffer Signal Constraints GDDRS FB A Net Properties GDDR5 FB B Net Properties
PHYSICAL RULE_SET Laver ALLOW ROUTE | yyryruum LINg WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP . ) ) o e e
ELECTRICAL_CONSTRAINT_SET |  musicn ELECTRICAL_CONSTRAINT_SET |  rmsrcns
GDDRS_45R50SE B —50_om_s 0_omm_sE 0_onm_sE 12.7 mm —STANDARD —STANDARD e ——— FB_AQ_CLK_P e ———— p——— e o | FB_Bo_cLx P .
GDDRS_45SE “ 45_omw_se_ap] =45_OHM_SE_ADJ | =45_OHM_SE ADJ | =45_OHM_SE_ADJ ~STANDARD ~STANDARD >—==no cix nnes_son FB_AQ_CLK N o D= m0_cu Gooes_son tnes crx | FB_BO_CLK N
N ~ - ~ =R a1 cLx nnRS oD FB_Al_CLK_P - ED—ER Bl CLx GDDRS 80N DDRS LK FB_B1_CLK P
GDDRS5_80D 60_om_p1rr| =80_OHM_DIFF -80_OHM_DIFF -80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF e e FE A1 CLK N g p——— S E TN T ]
>—==20an GOnRS 45SE FB_AQ A<8..0> a D= =0 cun GonRS_45SE nnes cun | FB BO A<8,.0>
D=2 s cun DORS assE FB Al A<8..0> =2 e cun GDDRS 45SE Does_cup | FB B1 A<8..0>
D=2 z0 cun DRS 45SE FB_AO_ABI L ED—=2Ro cun GDDRS 45SE ooRs cup | FB_BO_ABI L
SPACING_RULE_SET Laver LINE-TO-LINE SPACING |  WEIGHT SPACING_RULE_SET Laver LINE-TO-LINE SPACING | WEIGHT D=2 a1 cun ODRS 45SE FB_Al ABI L D22l an GDDRS 45SE :oops cun | FB_B1 ABT T, 7
n » E>—=Er0_owr inDRS_45SE FB_AQ_RAS_L - — GpnRs gsse RS Cur FB_BO_RAS L -
GDDRS_CLK B -5x_DIELECTRIC B GDDRS_CLK | TOP,BOTTOM | =5x_DIELECTRIC B e - FB A1 RAS L - G oo aeen nneecun | FB_B1_RAS L. :
GDDRS_CMD B —3x_DIELECTRIC B GDDRS_CMD | TOP,BOTTOM | =4x_DIELECTRIC 2 ED>—=eso_cun \nDRS 45SE FB_AO_CAS L - D=2 R0 cun DORS assE copes cup | FB_BO_CAS L o
GDDRS_DATA B -3x_DIELECTRIC B GDDRS_DATA | TOP,BOTTOM | =5x_DIELECTRIC B [ SRRSARSE FB_AL_CAS_L e e CGRORSASSE . EB_B1_CAS_L o
= = - = E>—=E snnRs gsse FB_AO_WE_L ED>—=as0 cun GooRs 45SE FB_BO_WE_L o
GDDRS_EDC B -5x_DIELECTRIC B GDDRS_EDC | TOP,BOTTOM | =5x_DIELECTRIC 2 e annRS 45sE FB_Al _WE_L % E>—=a B cun GonRs 4sgE FB_ Bl WE_L o
= Gnnes_sssE FB_AQ_CKE_L oo CD—=Emoame Gnnes_asoe FB_BO_CKE L
= noRe assE FB_Al_CKE_L - >—=Em one cones_asee FB Bl CKE L
o= noEs_gsse FB AQ CS L e CD>—==mocun Gones assE FB BO CS L
o= nnps_gssE FB Al _CS L - >—=em an annes_ssa FB Bl CS L
=== noEs_gssE FB_AQ_EDC=<0> [E>—==80_enca cnnes_asae FB_BO_EDC=0>
== ODRS 45SE FB_AO_EDC<1> >—=220 Ency DORS assE DDRS_ED: FB_BO_EDC<1>
— nnes_gsce FE_AQ_EDC<2> - [>—==s0_moc cnnes_ssee S—_ FB_BO_EDC<2>
o= nDRS gsSE FB_AQ_EDC<3> . ED—=e_=o_Enc cones 4 nnRS BD FB_BQ_EDC<3>
>z DRS 45SE FB_Al_EDC<0> 6m E>—=eB1_Enco GDDRS 45SE DDRS ED: FB_Bl_EDC<0>
o= DRS 45SE FB_Al_EDC<1> D=2 el Enct GDDRS 45SE DDRS ED: FB_Bl EDC<1>
=2 DRS 45SE FB_Al EDC<2> - D=2 Bl Enc DORS asSE :DDRS_ED FB_Bl_EDC<2> .
= innRs ssar FB_Al_EDC<3> - [D>—=281enc \DDRS_459E DnRs_ED: FB_B1l_EDC<3> .
e ADDRS_45SE nnes_pava | FB A0 DBI L<0> - [CD—EE_20 DET 10 GDDRS_45SE copes_para | FB_BO_DBI L<O> %0 7
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