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Schenmatic / PCB #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051-9795 1 SCHEM MLB, J41 SCH CRI TI CAL
820- 3435 1 PCBF, MLB, J41 PCB CRI TI CAL

DRAW NG

FEr="r

ABBREV=DRAW NG

LAST_MODI I ED=Tue Apr 9 19: 4145 2013

PRODUCT SAFETY REQUI REMENTS:

PCB, UL RECOGNI ZED, M N. 130-C TEMP. RATING AND V-0 FLAME RATING PER UL 796 & UL 94.
PCB TO BE Sl LK- SCREENED W TH UL/ CUL RECOGNI TI ON MARK, MANUFACTURER S UL FI LE
NUMBER, UL PCB MATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0 FLAME RATI NG
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BOM G oups
BOM GROUP BOM OPTI ONS
M.B_COMVION ALTERNATE, COMMON, MLB_M SC, M_LB_DEBUG ENG, M_B_PROGPARTS
M.B_M SC PP5V5_DCI N: NO, TBTHV: P15V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_| NTWAKE: SHARED, USB_PWR: S3, SD_ON_M_B, VOOREjErs

M_B_DEVEL: ENG

ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG

M_B_DEVEL: PVT

XDP_CONN

M_B_DEBUG ENG

DEVEL_BOM XDP, LPCPLUS

M_B_DEBUG PVT

DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD

M_B_DEBUG PROD

BKLT: PROD, LPCPLUS, XDP, | SNS: PROD

Current Sensor

Confi guration

BOM GROUP

BOM OPTI ONS

| SNS: ENG

CPU_HS_I SNS: YES, CPUVR_I SNS: YES, DRAMLI SNS: YES, PLVO5_| SNS: YES, Al RPCRT_| SNS: YES, SSO_| SNS: YES, LCDBKLT_| SNS: YES, P3V3S5_| SNS: YES, 3V3S0_| SNS: YES, OTHER_HS_| SNS: YES, CAM_| SNS: YES, CPUDDR_| SNS: YES, PANEL_| SNS: YES

I SNS: PRCD

CPU_HS_I SNS: YES, CPUVR | SNS: YES, DRAVLI SNS: YES, P1VDS5_| SNS: NO, Al RPORT_| SNS: NO, SSD_I SNS: YES, LCDBKLT_| SNS: NO, P3V3S5_I SNS: N0, 3V350_1 SNS: NO, OTHER_HS_I SNS: N, CAM | SNS: N0 CPUDDR_| SNS: NQ, PAREL_1 SNS: NO.

CPU DRAM SPD St r aps

| BOM GROUP

BOM OPTI ONS

DDR3: HYNI X_4GB

RAMCFQO: L, RAMCFGL: L, RAMCF&2: L, RAMCFG3: L, DRAM _TYPE: HYNI X_4GB

DDR3: HYNI X_8GB

RAMCFQO: L, RAMCFGL: L, RAMCF&2: H, RAMCFG3: L, DRAM _TYPE: HYNI X_8GB

DDR3: SAVBUNG

4GB

RAMCFQO: L, RAMCFGL: H, RAMCFQR2: L, RAMCFG3: L, DRAM _TYPE: SAMSUNG 4GB

DDR3: SAVBUNG

8GB

RAMCFQ0: L, RAMCFGL: H, RAMCF&2: H, RAMCFG3: L, DRAM _TYPE: SAMSUNG_8GB

DDR3: ELPI DA 4GB

RAMCFQO: H, RAMCFGL: H, RAMCFQR2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB

DDR3: ELPI DA _8GB

RAMCFQO: H, RAMCFGL: H, RAMCFQ2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB

DDR3: M CRON_4GB

RAMCFQO: H, RAMCFGL: L, RAMCFR2: L, RAMCFG3: L, DRAM _TYPE: M CRON_4GB

Programmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550865 1 EEPROM 256KBI T, SPI , 5MHZ, 1. 8V, 2X3QFN u2890 CRI Tl CAL TBTROM BLANK
341S3802 1 | C, EEPROM O/ R (V23.4) EVT, J41/J41 u2890 CRI TI CAL TBTROM PROG
338S1159 1 1 C, SMC12- A3, 40MHZ/ 50DM PS MCU, 9X9, 157BGA u5000 CRI Tl CAL SMC: BLANK
33550809 1 64 MBIT SPI SERIAL DUAL |/0O FLASH, 8X6X0. 8 u6100 CRI TI CAL | BOOTROM MAC: BLANK|
33550803 1 64 MBIT SPI SERIAL DUAL |/0 FLASH, 8X6X0. 8 u6100 CRI TI CAL | BOOTROM NUM BLANK|
341S3809 1 ICEFI ROV (VOO71) DVT, 941/ 343 uU6100 CRI Tl CAL BOOTROM PROG

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
33754525 1 HSW SRI6M PRQ C0, 1. 3, 15W 2+3, 1. 0, 3M BGA u0500 CRI Tl CAL CPU: 1. 3GHZ
33754526 1 HSW SRI6L, PRQ CD, 1. 4, 15W 243, 1. 1, 3M BGA u0500 CRI Tl CAL CPU: 1. 4GHZ
33754528 1 HSW SRI6H, PRQ CD, 1. 7, 15W 243, 1. 1, 4M BGA u0500 CRI Tl CAL CPU: 1. 7GHZ
338S1113 1 1 C, TBT, CR-4C, BL, PRQ Ol O, 288, 12X12 FC- CSP u2800 CRI TI CAL
338S1186 1 | C, BOMI5700A2, S2 PO E CAVERA PROCESSCR u3900 CRI Tl CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/J13 M.B DYMAX ADHESIVE 20993- SC 0. 4G GLUE CRI Tl CAL
825-7670 1 LABEL, TEXT, M_B, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Qr7310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI Tl CAL VCORE_FET: REN
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DFN Qr7310, Q7320 CRI TI CAL | VCORE_FET: VSHY
37651174 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL

DRAM Part s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o| CRI TI CAL DRAM TYPE: HYNI X_4GB
33330681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo |  CRI TI1 CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: SAVEUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L2e0o| CRI TI CAL DRAM TYPE: ELPI DA 4GB
33350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: ELPI DA_8GB
33380679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo |  CRI TI1 CAL DRAM TYPE: M CRON_4GB

CPU DRAM CFG Chart
VENDOR CFG 1| CFG 0
VNI X 0 0
SAVBUNG 1 0
M CRON 0 1
ELPI DA 1 1
sl ZE CFG 2
4GB 0
8GB 1

D E REV CFG 3
A 0
B 1

Alternate Parts

PART NUVBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
376S1032 | 376S0855 ALL Toshiba alt for Diodes dual
376S1129 | 376S0855 ALL NXP alt for Diodes dual
376S1089 | 37651128 ALL NXP alt for Diodes single
13850684 | 138S0660 ALL Mirata alt to Taiyo Yuden
138S0703 | 13850648 ALL Mirata alt to Taiyo Yuden
15250586 | 15251301 ALL Dal e/ Vi shay alt to Cyntec
37250186 | 37250185 ALL NP alt to Diodes
197S0479 | 19750478 ALL 200uW Epson alt to NDK
376S1053 | 376S0604 ALL biodes alt to Fairchild
371S0713 | 371S0558 ALL biodes alt to ST Mecro
128S0371 | 128S0376 ALL Kemet alt to Sanyo
128S0394 | 128S0415 ALL NEC alt to Sanyo
15251821 | 15281757 ALL Oyntec alt to NEC
19750480 | 197S0343 ALL NOK crystal alt to TXC
19750481 | 197S0343 ALL Epson crystal alt to TXC
10750254 | 107S0241 ALL Oyntec sense Ralt to TFT
353583452 | 35351286 ALL Miximalt to Mcrochip
128S0386 | 12850284 ALL Kemet alt to Sanyo
128S0397 | 128S0325 ALL Kemet alt to Sanyo
377S0155 | 377S0104 ALL nsem alt to Infineon
128S0398 | 12850220 ALL Kemet alt to Sanyo
19750542 | 19750544 ALL NOK alt to TXC
19750545 | 19750544 ALL Epson alt to TXC
138S0681 | 13850638 ALL Taiyo alt to Samsung
13850841 | 13850638 ALL Mrata alt to Samsung
376S1180 | 376S0761 ALL Renesas al t to Vishay
15251876 | 15251804 ALL TOK alt to Toko
107S0255 | 107S0240 ALL Oyntec alt to TFT
107S0250 | 10750248 ALL Oyntec alt to TFT

SYNC VASTER=J43 M.B

SYNC DATE=01/17/2013

TTTLE

BOM Confi gurati on

d} Appl e I nc.
®
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BOM Vari ant s

BOM NUVMBER BOM NAMVE BOM OPTI ONS
639-4118 PCBA, MLB, BEST, HY 4GB, J41: M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_4GB
639-4274 PCBA, MLB, BEST, HY 8GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_8GB
639-4275 PCBA, MLB, BEST, EL 4GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA _4GB
639-4276 PCBA, MLB, BEST, EL 8GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA _8GB
639-4702 PCBA, MLB, BEST, M 4GB, J41 M.B_CWNPTS, CPU: 1. 7GHZ, DDR3: M CRON_4GB
639- 4434 PCBA, MLB, BETTER, HY 4GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_4GB
639- 4435 PCBA, MLB, BETTER, HY 8GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB
639- 4436 PCBA, MLB, BETTER, EL 4GB, J41 M.B_CWMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA _4GB
639- 4437 PCBA, MLB, BETTER, EL 8GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA _8GB
639-4703 PCBA, MLB, BETTER, M 4GB, J41 M.B_CWNPTS, CPU: 1. 3GHZ, DDR3: M CRON_4GB
685- 0024 CWN PTS, PCBA, MLB, J41 M.B_COWMON, J41_M.B
985- 0017 J41 M_B DEVELOPMENT BOM M.B_DEVEL: ENG
685- 0062 VCORE FET, REN, J41 VCORE_FET: REN
685- 0063 VCORE FET, VSHY, J41 VCORE_FET: VSHY

BOM G oups

BOM GROUP BOM OPTI ONS

M_B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Programmabl e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
341S3757 1 I C, SMC- A3 SCPL, EXT, V22. 12A18, PROTO 1, J41 u5000 CRI Tl CAL SMC: PROG
Sub- BOVs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
985- 0017 1 J41 M_.B DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM
685- 0024 1 CWN PTS, PCBA, MLB, J41 CWNPTS CRI TI CAL M.B_CWNPTS
685- 0063 1 VCORE FET, VSHY, J41 VCOREFETS CRI TI CAL VCORE_FETS

Alternate Parts
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COMMVENTS:
PART NUMBER
685- 0062 | 685- 0063 ALL Renesas alt to Vishay
33350704 | 333S0700 | ALL El pida CAM DRAM alt to Hynix

SYNC NMASTER=MASTER

SYNC DATE=NVASTEH

TTILE

BOM Vari ant s

d} Appl e I nc.
®
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PD Modul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/ J43 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 5108 1 CAN, TOPS| DE, COVER, ALT, J41/ J43 | TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 CAN, MDP, J11/J13 MDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M_B, J11/J13 USBCAN CRI TI CAL
725-1792 1 I NSULATOR, CPU, J41/J43 CPU_| NSULATOR CRI TI CAL
CPU Heat Sink Mounting Bosses
20413 Z0410
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 5CD1. 8H SM
©r ©
Z0411 20412
STDOFF- 4. 5CD1. 8H- SM STDOFF- 4. 5CD1. 8H SM
1 1
& 4x 860- 1327 l @
Fan Boss X21 Boss SSD Boss
20405 20414 20415

STDOFF- 4. 50D1. 8H SM

—  860-1327

1

—  860-1327

STDOFF- 4. 50D1. 9H SM

1

STDOFF- 4. 50D1. 9H SM

—  860-1327

EM

Di spl ayPort Pogo
CRI Tl CAL

ZS0405
POGO- 2. 00D- 3. 6H- K86- K87
sm

1

— 870-1938

I / O Pogo Pins
USB/ SD Card Pogo

CRI TI CAL

280407
POGO- 2. 00D- 2. 95H- K86- K87
EY

—©

= 870- 1940

SL0401
LT NSP

SL-1.1X0.4-1.4x0.7

]

998- 2691
SL0403

TH NSP
1

SL-1.1X0.45-1.4x0. 75

]

= 998- 3975

E
G

SL0405
. T P

SL-1.1X0.4-1.4x0.7

]

998- 2691
SL0407
TH- NSP

1

SL-1.1X0. 45-1.4x0. 75

]

= 998- 3975

Can Sl ot s
SL0402
1TH-NSF’

2x MDP connect or

SL-1.1X0.4-1.4x0.7

998- 2691
SL0404

TH NSP

1
SL-1.1X0.45- 1. 4x0. 75 2x USB connect or

998- 3975
SL0406
iy NSP

SL- 1. 1X0. 4- 1. 4x0. 7 2x TBT pin

998- 2691
SL0408
TH NSP
1

SL-1.1X0.45-1.4x0.75

998- 3975

SYNC NMASTER=MASTER

2x TBT chip

di odes

SYNC DATE=NVASTEH

TTILE

PD Parts

(f} Appl e I nc.
®
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DDl Port

Assi gnnent s:

TBT Sink O

TBT Sink 1
(MJUXed with HDM
if necessary)

CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 1 OF 19

65 25 DP_TBTSNKO_M._C N<O> 54 DDI 1_TXNO EDP_TXNO A5 DP_INT_M.__C N<O> 58 65

. DP_TBTSNKO_M._C P<0> &5 | o 1 TR0 e e = I VRS

65 25 DP_TBTSNKO_M._C N<1> BS8 |ppi1_TxNL EDP_TXNL | A47 > NC | NT_M._CN<1> oD <2

o 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDP_TxP1 | B47 NC INT_M__CP<1> o

65 25 DP_TBTSNKO_M.__C N<2> B55 | oy 1 TxA2 S — (& 5104

o5 25 DP_TBTSNKO_M._C P<2> A5 | by 1 TxP2 EDP_TXN2 g; » NC INT_M._CN<2> e

- EDP_TXP2 NC | NT_M._CP<2> o
os 2 oD _TBTSNKO_M._C N<3> o A7 Ippi1 s — e N M e NCTNT M e o
os 25 @ DP_TBTSNKO_M._C P<3> o B5 Ippi1 Txrs EDP TXNS | 222 g N 1RA_M. CNSS> oo e
- a3 EDP_Txp3 [B4® o NCINT M._CP<3> e

65 25 18 DP_TBTSNK1 N<0> C51 | ppi 2 TXND ]
65 25 18 DP_TBTSNK1 _M._C P<0> C50 | ppi2_TxPO
65 25 18 DP_TBTSNK1 _M._C N<1> Cs3 DDI 2_TXNL EDP_AUXN | 245 o= DP_I NT_AUXCH C N B> 58 55
65 25 18 DP_TBTSNK1_M__C P<1> BS54 | ppi2_TxP1 EDP_AUXP | B45 DP_I NT_AUXCH C P s8 65
5 2 10 DP_TBTSNK1 M._C N<2> 55| oo 2 T2 22 g DP_LINT_AUXCH C Py
65 25 18 DP_TBTSNK1_M._C P<2> B50 | ooy 2 Txp2
65 25 18 DP_TBTSNK1 M._C N<3> A53 DDlz:TxN3 EoP_ D20 NCP EDP R
w0 gy DP_TBTSNKL M. C P<3> o B lpoi2 s Epp DisPUTIL|[ A2 o TP EDP DISP UTIL

eDP Port Assignnent:

I nt er nal

MCP Dai sy- Chai n Strat egy:

Q\TEFT%'E\:QtE Each corner of CPU has two testpoints.
UUEU() Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
ms%’é"giguj exi st between both TP's on each corner.
NO _TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _AY2 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A3 TRUE  MCP_DC_A3_B3 s
s _MCP_DC AWB_AY3 TRUE __AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 ‘o TPO500
TPO531. 9= MP_DC_AYE0 AY09 { oA sv_cra N neTF A50 MCP_DC A60 il
TP F6 s _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI N_NCTF i TP0510
MCP_DC_AWB2_AY62 _Tme A2 | pal sy Al N NGTF DAISY_CHAIN NCTFLZS, teue  MOP. DG AGL B61 . TR-7o
* MOP DG B2 B2 | ont ov Gl N NGTE DAl SY_CHAI N_NCTF| 262 MCP_DC A62 HFCFFF?GTPO511
@1 - | AV1 MCP
TPO501.8% . _MCP_DC_A3_B3 TRUE B3 | parsy_oral N NCTF DAl SY_CHAI NNCTFRI— L AVl ‘ap TP0520
. MCP_DC A61_B61 __ tmie  B5L | o sy cHAl N NOTF DAl SY_CHAI N_NCTF ME-Dc Bl
MCP_DC_B62_B63 TRUE 892 | DAl Sy_cHAI N NCTF DAI SY_CHAIN NCTFLZ. TRUE oG AVE_AYZ - o 1P0521
[ B63 | DAl SY GHAI N NGTF DAl SY_CHAI N_NCTF ﬁ"vil TREEMCP_DC AWB_AY3 .
NCP DC C1 C2 TRUE CL | pal Sy GHAI N NGTE DAl SY_CHAI N_NCTF AWS1 _AY61
[ | oA oY GHAI N NGTE DAl SY_CHAI N_NCTF 2x§ TRUE___MCP_DC AWS2_AY62
- — Al
DAl SY_CHAI N_NCTF MCP_DC AW53 .T.%)GTPO53O
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CRI Tl CAL
OM T_TABLE
U0500
HASWELL- ULT
PP1V05_S0 ?B&*_CFIE
53 49 40 36 27 17 18 18 11 B Nex DL Proc petecrs S™M2 F 19 oy pppye| 62 XDP CPU PRDY L I
N (1PU) PREQ [5K62 XDP_CPU PREQ L 16 62 65
R0616(2) o % qomCPU_CATERR L <81 caterme 3
5% = (1PD) PROC_TCK| E60 o,  XDP CPU TCK s o2 55
/200 o 6 CPU PECI N62 | pegy (1PY PROC_TMms| ESL XDP_CPU_TMS 16 62 65
@121 ROG11 — - (1PY) PROG_TRST* [,E59 XDP_CPUPCH_TRST g 12 16 o2
65 49 30 35 gy CPU_PROCHOT L 2 1 CPU PROCHOT R L =534 PROCHOT  THERMVAL |y
L ———————F pyprrcTD PO o XDP CPU TDL  rmyuczes
i s CPU_PWRGD > 1 | PROCPWRED His Proc Too 820 XDP_CPU_TDO D i = o5
s CPU_SM RCOVP<0> %0 | sm rcoweo (1PY BPVD* (260 XDP_BPM L<0> 16 6
s CPU_SM RCOMP<1> V60 | sm rooveL (1PY) BPML* |60 XDP_BPM L<1> 16 o
s CPU_SM RCOVP<2> ; AU6L | 5m RoOVP2 (1 PU) BPMR* H61 XDP_BPM L<2> 16 65
(1PY) BPNB* B2 XDP_BPM L<3> 1o 65
R0O650'| RO651*| R0652*| R0620* weam TP CPU MEMRESET L o AVIS{SM DRAVRST* E (1PY) BPVA* K59 XDP_BPM L<4> 16 05
200 121 100 10K (1PY BPNVE* 03 XDP_BPM L<5> 16 65
1/ 200 1/ 200 1/ 200 1/ 200 w MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1 PU) BPVB* [JKEO XDP_BPM L<6> 16 65
201, 201, 201, 201, (1PY) BPM* |01 gy XDP BPM L<7> e ices
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 VE 1 )
UBLQ@Eﬁ\‘ ‘@5@1@&’3&:&&53&"&1 12.7mm =
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
BEL TR
SYM 19 COF 19
- CPU_CFG<0> A0 | e (1P RESERVED  RsvD TP| AVE3 TP_MCP_RSVD AV63
o 16 6, CPU CFG<1> ACB2 | crar (1 PY) RsvD_TP| A3 TP_MCP_RSVD AU63
65 16, CPU_CFG<2> ACE3 | cr@2 (1 PU)
o5 62 15 CPU_CFG<3> AA63 | crG3 (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o5 16 5 CPU_CFG<4> AAO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
65 16, CPU_CFG<5> Y62 | cras (1 PU)
os 10ggy—CPU_CFG<6> > 0L lcFas (1PY) EDP_sPAREL B3 o \c
o 15 7> Y60 | crar (1 PY)
o 16 6 CPU_CFG<8> V62 | cras (1 PU) RSVD_TP| A51 TP_MCP_RSVD A51
65 16 SM CF® (I PY) RrsvD_Tp| B51 TP_MCP_RSVD B51
o5 16 5 10> V6O | craLo (1 PY)
o5 16, CPU CFG<11> W0 | crai1 (1PY) rRsvD_TP| L60 TP_MCP_RSVD L60
65 16, CPU CFG<12> T63 | craL2 (1 PY)
o5 16 CPU_CFG<13> 162 | cra13 (1PY) RsvDL N0 o
o 16 CPU_CFG<14> T61 | crana (1 PU)
e e e e e e e e e el ol ol ol d il il el d e d i d i ol il d e e e d ol Lo ou@yCPU CFG15> g T60 Icrais (1py) RSVDL 23 o\
ICFG<10>: SAFE MODE BOOT 1 = NORMAL OPERATI ON 0 = POVNER FEATURES NOT ACTI VE . CPU CEG<16> A2 | crare (1Y) RSVDﬁxNC
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVI D 0 = VR DOES NOT SUPPORT SVI D CPU CFG<18> U63 | craus (1 P
' CFG<8> : ALLOW NOA ON LOCKED UNITS 1 = NORVAL OPERATION 0 = NOA ALWAYS UNLOCKED * PU CFG=17> 61 ] cras 1 o PROC_CPI_cowp| AY1S CPU_CP| _RCOVP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED P roe19s P w2 | Pt (I PU)
' CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE @ P CEG1E> 52 (P RsvD| AV62 RD690
1 CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATI ON 0 = STALL AFTER PCU PLL LOCK CPU_CFG_RCOVP V63 | crG_RoOWP RSVD&Q\,C 41102 9
"""""""""""""""""""""""" STt Tt m ot A5 1/ 20w
These can be placed close to J1800 NCx——— RSVD vss| P22 L5601
and are only for debug access NCx—EE | RsVD vss| 2L
D1
CPU_CFG<10> ¢ 4665 NCx—=oo RSVD 1 =
CPU CFG<9> ;o0 NCX 5| rove rsvol P20~
CPU CFG<8> ¢ 1665 NCX55 Moo <XNC
CPU CEGel> . o PCH TD | REF B12 | 1p | ReF revDl R0 o \c
CPU _CFG<0> 5665
NOSTUFF | |HSW PRE_ES2 NOSTUFF | | NOSTUFF [ NOSTUFF ROG8Q'  |'ROB8S
R0640'| |'R0639 R0638'| |'R0631 ['RO630 1 23% 190w
1K 1K 1K 1K 1K V3 V3
5% 5% 5% 5% 5% 201, 2201
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 23’51
‘ 1 SYNC VASTER=W LL J43 SYNC _DATE=00/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nmust set CFG<9> |low to avoid - Py
+ i ssue, but this |ocks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
—CPU _CFGR4>5 16 65
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o0 o1 gy VEM A_DQ<0> =t AHE3
68 s;@M
68 Sj@_wﬂA_A_m;“LSZ
68 simw
68 s;@M
o8 61 LB MEM A DQ<8> =t AVB3
o8 61 B> MEM A DQ<9> o ANVB2
o8 61 (B> MEM A DQ<10> o> AP63
o0 o1 By—VEM A DQ<11> =t AP62
o ooy MEM A DO<12> oo 0 AVBL
o8 61 (B> MEM A DQ<13> o> AVBO
o o1y VEM A_DQ<14> -—> AP61
o8 61 (B> MEM A DQ<16> =t AP58
o o1 @y VEM A_DQ<17> -—> ARS8
o8 61 (B> MEM A DQ<18> o> AVB7
o8 61 LB MEM A DQ<19> o— 57
g MEM A DO<20> oo A5
o8 61 (B> MEM A DQ<21> o> AK58
o0 o1 By VEM A_DQ<22> —— 57
o8 01 CH NMEM A _DQ<23> o= ANS7
68 s;M
o8 51 (B> MEM A DQ<26> o> ANVB4
o8 61 LB MEM A DQ<27> o— 54
o8 61 (B> MEM A DQ<29> o> AK55
o8 51 CBY MEM A_DQ<30> T4
o8 51 (B> MEM A DQ<32> o> AY58
o 2@y VEM A _DQ<33> — A58
o8 51 LB MEM A_DQ<35> o—> AV56
68 61 M A > AV58
68 61 MEM A 37> AU58
o8 5L CBY MEM A_DQ<38> o= AV56
68 s;@M
68 simw
68 s;@M
68 si@w
o8 01 CH NMEM A _DQ<45> o= AUS4
o8 61 (B> MEM A DQ<46> o> AV52
68 s;@M_A_M“A_LBZ
oy NEM A DO<d8> g g Ai0 |
o8 61 (B> MEM A DQ<49> =t AK42
68 s;@M“A_W
o8 61 (B> MEM A DQ<51> o> AVR5
o8 61 (B> MEM A DQ<52> o5
o8 51 B> MEM A_DQ<53> -—> AK43
o8 61 (B> MEM A DQ<54> o> AVRO
o0 o1 By—VEM A_DQ<55> o= AVK2
o G VEM A DO<56> g A6 |
68 s;@M“L%
68 s;@-’vﬂﬁ_A_mL“A_m
o8 51 CBDY MEM A_DQ<59> o—> AK49
o8 5L CBY MEM A_DQ<60> o= AWK8
68 s;@-’vﬂﬁ_A_ml;“ﬂ
68 s;@M“A_W
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OM T_TABLE
U05 «
HASVELL- ULT SA-GLKO
Zggrz SA_CLKO
BGA- TSP SA CLK1*
SYM3 OF 19 PPl
< SA_CKEO
d SA_CKEL
E SA_CKE2
g SA_CKE3
E SA_CS0*
SA_Cs1*
g
SA_ODTO
LPDDR3
CAB3 SA RAS*

CAB2 SA WX
CAB1 SA CASs*

CAB5  SA MA2
RSVDL  SA MA3
RSVD2 SA VA4

SA_DQSNO

SA_DQBN7

SA_DQSPO
SA_DQsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQsP7

SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AU7 MEM A CLK N<O> 20
AV37 MEM A _CLK P<0> 2
DAV‘BG o MEM A CLK N<1> o =
AY36 MEM A CLK P<1> o
AU43 e VEM A CKE<O> oo 2
AM3 M A E<1> 20
AY42 MEM A CKE<2> n
AY43 e VEM A CKE<3> o =
AP33 MEM A _CS L<0> 2
AR32 MEM A CS L<1> @
AP32 e MEM A ODT<0> oo 2
yavs4 o ~MEMA RAS | oo o
DAV‘B“ e =MEMA VE L oo o
AU34 =MEM A_CAS_L o -
AU3S =MEM A BA<0> o
AV35 MEM A CAB<6> 2
Av4l e —MVEM A BA<2> o =
AU36 =MEM A _A<0> 61
AY37 =MEM A A<1> o
AR38 =NVEM A _A<2> 61
AP36 TP_LPDDR3_RSVD1 o
AU39 . TP_LPDDR3_RSVD2 oo
AR36 =MVEM A _A<5> 61
AV40 =MEM A A<6> o
AVB9 =MEM A A<7> o
AY39 =MEM A A<8> 61
AU40 =MEM A A<9> o
AP35 =MEM A A<10> o
AWML =MEM A A<11> o
AU41 o VEM A CAA<6> o =
AR35 =MVEM A _A<13> 61
AVA2 =MVEM A A<14> 61

AU42 =MVEM A A<15> oo -

AJ61 o= NVEM A _DQOS N<O> D o
AN62 MEM A N<1> o1
AVB8 MEM A N<2> 61

AMVBS o= MEM A DOS N<3> o o
AVS7 o= VEM A DS N<4> D o
AV53 DOS_N<5> D &
AL43 DOS_N<6> "
AL48 VE| QS_N<7> ao &

AJ62 o> DQS_P<0> el
AN61 o= VE DQS_P<1> D -
ANS8 o—> DQS_P<2> e o
ANSS DQ5 P<3>
AVGT7 DOS _P<4> D o
AVS3 o—> DQS_P<5> aD s
AL42 DOS_P<6> N
AL49 QS _P<7> D o

AR
<
>

iy

BERREE
SEERRERE R
SRS

AP49 e CPU DI MM VREFCA rym 1

ARS1 g CPU DI MVA VREFDQ oo

APS1 g CPU DI MVB VREFDQ oo

24 68

24 68

24 68

21 24 68

21 24 68

21 24 61 68

24 61 68

24 61 68
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acEyNMEM B DO<O> o g AYSL |gp | UUbO_U sB_cKo* VB8 MEM B_CLK_N<O> 22 24 08
D MM B DOl eme AL ne MASELLLULT G T Pres MEM B_CLK_P<0> 2o
m@w SB_DQ2 BGA- TSP SB_CK1* M:)_‘M@ 23 24 68
oy MEM B DOS3> o A9 lgpg  SMAF I8 g gqALSE o MEM B CLK P<1> gpmusaiss
m@M SB_D4
oy NVEM B DO<5> o g AL |sp pog o SB_CKEO[ AY4S g MEM B CKE<O>  rwmyozies
oy VEM B DO<6> o—p—"V29 | sB DGB 4 SB_cKE1 | AYSO MB E<1> 22 20 68
oy NVEM B DO<7> o g A9 |sp por 2 SB_CKE2| A9 MVEM B_CKE<2> 23 24 08
oy NVEM B DO<B> o g AY?7 |sp pog g sB_CKE3[ AVS0 g MEM B CKE<3>  romszies
a@—MEM B DO<O> o g AW |sp pop
oy NVEM B DQ<10> o g AY2S |sp poio & SB_Cs0* [{AVB2 MEM B_CS L<0> 22 23 24 68
IS VEM B DO<11> g A5 | g oo g oB_co1- G2 NEM B CS L<i- o
o@D MEM B DO<12> o g AV27 Isp poi2 g
oy NVEM B DQ<13> o g AW7 |sp poi3 se_cotol AL32 g NEM B ODT<0> oy 22326 1 6n
oy NEM B DO<14> o g AV2S Isp poua LPDDR3
B VEM B _DQ<15> o—> ARS | 55 pais CAB3 SB_RAS* 3AM35 - =MEM B _RAS L o o
a@yMEM B DO<16> =29 |sB D16 caB2 sB VEs| R3S g =MEM B WE L oD -
@y VEM B DOS17> o g A9 Isp por7 CABL SB CAs*|AMBS 5 =MEM B CAS L oD
B MEM B DQ<18> o= AL28 SB_DQL8
a@yMEM B DO<19> 28 |sB D10 cAB4  sB_Bao| AL3S =MEM B _BA<0> o1
m@w SB_DQ0 cAB6  SB_BA1| AMB6 MEM B_CAB<6> 23 24 01 08
oy NEM B DQ<21> o g ANZ9 |sp popy cans  sBaz| ANO g =MEM B BA<2> @
acEyMEM B DO<22> o g ARS8 Isp popy
o@D MEM B DO<23> o g AP28 |sp pop3 CABY9  SB_Mno| AP40 =MEM B_A<0> o
oy NEM B DQ<24> o g ANZ6 |sp popg cas se_mai|ARO gy =MEM B A<I> @00 e
oy NEM B_DO<25> g g AR6 |sp pops cABs  SB_MA2| AP42 =MEM B_A<2> o
n@DMEM B DO<26> g AR5 sp ppe RSVDS  SB_Mag| AR42 TP_LPDDR3_RSVD3 o
oy NVEM B DQ<27> o g AP?S |sp pop7 RsVD4 s Maa| ARSS gy TP LPDDR3_RSVD4 rpm o
oy NVEM B _DO<28> g g A6 |sp pops CAA0  SB_MAs| AP45 =MEM B_A<5> o1
oy NVEM B_DQ<29> o g AWO |sp popg CAA2  SB_Mag| AWMG =MEM B_A<6> o
oy NVEM B_DO<30> o g AK?S |sp pogo CcAAd  SB_Ma7| AY46 =MEM B _A<7> o
agy—MEM B DO<31> o g A25|sp poe1 CAA3  SB_Mag| AY47 =MEM B_A<8> o
ngyNVEM B DQ<32> o g AY23 |sp pog2 CAAL  SB_Mag| AU46 =MEM B_A<9> o
acgy—MEM B DO<33> o g AWS |gp pog3 cAB7 sB_Malo| AK36 =MEM B_A<10> o
o@D MEM B DO<34> o g AY21 |sp poge cAn7 sB_Mmal1| AV47 =MEM B A<11> o
oy NVEM B DQ<35> o g AL |sp pogs case sB mai2[ MM g  VEM B CAA<6>  omy 20 2o oo
oy NVEM B_DO<36> g AV23 |sp pess CABO SB_Ma13| AK33 =MEM B_A<13> o1
oy MEM B DO<37> o g APS |sp pee7 CAA9 SB_MAL4| ARAE =MEM B _A<14> o
oy NVEM B DQ<38> o g AV2! |sp pogs cans s wais| ARG g =MEM B A<I5>
oy NVEM B _DO<39> o g ARL Isp poso
oy NVEM B_DQ<40> o g AY19 |sp poto SB_DOSNO| AVB0 o g NEM B DOS N<O> ey e oo
oy NEM B DO<dl> o g AWMY |sp poig SB_DQsN1 | AV26 MVEM B N<1> o1 68
agy—MEM B DO<42> o g AYL7 |sp poa2 SB DQsN2| AN2E oy, MEM B DOS N<2>  —myoico
oy NVEM B DQ<43> o g AWT |sp poy3 sB_DOsN3| AN2S o g NMEM B DOS N<3> oo
acEyMEM B DO<44> o g AVIO Isp poug SB DQsNa| AVR2 oy MEM B DOS N<4> v oic
o@Dy MEM B DO<45> o g AULY Isp pous SB DQsNs| AV1E o g MEM B DOS N<5> oo
oy MEM B DO<46> o g V17 Isp pots sB_Doshe| AN2L o g MEM B DOS N<6> ey s oren
o@D NEM B DO<47> g g AU |5 pou7 SB DQSN7| ANLE o g MEM B DOS N<7> oo
oy MEM B DO<48> o g ARL Isp pousg
gy NEM B DO<49> o g AR2 | sp piug sB._DQsPo| AV30 o g MEM B DOS P<0> o
oy NVEM B _DO<50> g g A-21 Isp poso SB DQEP1| AVEE o g MEM B DQS P<1> o oco
oy MEM B DO<51> =22 | sB_DGE1 sB_Dospz| A8 o g NMEM B DOS P<2> G o
oy NVEM B DO<52> o g AN?2 |sp posy SB_DQsP3| AMBS o g NEM B DOS P<3> oo
agy—MEM B DO<53> o g AP21 Isp pos3 SB DQePa| AV22 oy MEM B DOS P<4> —m e
si@M“A_m SB_DQs4 SB?D@P?;MM@ 61 68
@y VEM B DOSE5> o g A2 lop pops sB_DQsPe[ AL o g NEM B DQS P<6> e
o NVEM B_DQ<56> o120 | sB D6 SB_DQsP7| AMLS o g VEM B DQS P<7> ao o o
oy NVEM B DO<57> o g ARP0 |sp pos7
oy NVEM B DO<58> g g AKI8 Isp poss
oy MEM B DO<50> o g AL18 Isp poso
acgry MVEM B DO<B0> o g AK20 |sp popo
oy NVEM B DO<61> g AWO Isp pos1
oy NVEM B_DQ<62> o g ARIS |sp posy
acgry MVEM B DO<63> o g API8 |sp poB3

SYNC MASTER=W LL J43

SYNC DATE=09/13/ 201

T

CPU DDR3/ LPDDR3

| nterfaces

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

<E4LABEL>

2



http://laptopblue.vn/

8

7

6

2

5 u
HSW ULT current estimates from Haswel| Modbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm
OM T_TABLE PPVCC SO_CPU 4 1 4 50 50 52
L59 U0500 C36 [ 35A Max
NCX32+ RSVD HASVELL- ULT v: oo 32A Max
PPVMEM O SO_CPU NOx—— RSP 2L L vod 4
40 10 - Y
1.4A Max (DDR3: 1.5-1.35V) | A®6 [\ppg SM12 & 19 v 48
1. 1A Max (LPDDR3: 1.2V) AJ31 | yppo HSW ULT POWER vec] 652
AI33 | \oog vod C56
AI37_| vopo Voo E23
ANB3 | oo vod E25
AP43 | \ppo Voo E27
AR4B | \ppo voa E29
AY35 | \yppo ved E31
62 60 50 40 10 _PPVCC SO _CPU AY40 | oo vee B33
AY44_| yppo voal_E35
R086017 e Yoo
VCC|
F59 E41
PLACE_NEAR=U0500. C50: 50. 8mm -39, L P Vs
- vyl NCx 58 | FovD ik E45
19,30 36 27 17,3035 3108 5, PPLVO5_SO 202 NC)=—— FS\P Y7
ST o5 CPU VCCSENSE_P %3 | voc sense Vs
TP_PPVCCI O SO_CPU M=
1 1 . . mm
RO80Q RO802 Max | oad: 300mA U NEReER W BFES: 2 T _I N2 | rvo ==
1/ 200 /50w = YOV S0 CPLim oo Voot o_out vog =2
. = - o E20 E57
201, RO810 5201 Max | oad: 300mA VOLTAGE=T. 05V m T\-IC AD23 \ésocv:)m*w x: F24
43 NOTE: Al iases not used on CPU supply outputs
o5 a0 CPU_VI DALERT_L 1 2 S ¢ AA23 F28
™ A to avoid any extraneous connections. NCX = ESS$ x: =7
1/ 20W X— F36
RO811 ¥ CPU_VI DALERT R L > 624 Vi DALERT* Voo
o a0 o CPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R 03| Vi DsaLk Ve
1 Zow CPU_VI DSOUT_R * 165 | v osaur vool 44
RO802. 2: PLACE_NEAR=U0500. L63: 2. 54nm 17 16 CPU_VCCST_PWRGD BS9 | voosT_PvRaD VoG
0201 voal_F52
CPU VI DSOUT L 0, RO810. 2: PLACE_NEAR=U0500. L62: 38. 1nm w17 @m—CPU_VR EN o0 | VR EN vod F56
i NV RO800. 2: PLACE_NEAR=R0810. 1: 2. 54mm w17 —CPU_VR_READY. - 22 | VR READY =3
1/520{5’w g D63 | yss x: o5
o oo CPUPWRDEBUG [ y ™9 pur oeBe: vod @7
P62 vss Voo @29
TP_CPU RSVD P60 P60 | rsvD_TP vog) 631
TP_CPU RSVD P61 P61 | rsvD TP voc] 833
TP_CPU RSVD N59 N59 | rsvp TP voc] S35
TP_CPU RSVD N61 N61 | psvp TP vec] 87
T59 | rovb vod G39
NC*——
= NC AD60 | rsvD veo] 41
YA59 | rovp vod 43
NC¥——
NCYEES9_ | RsvD voo] 345
NCEESQ | RsvD Vool $#7
i e
RSVD VCC|
NCX65 | revp voo| 8
CRI TI CAL NCXTe5 &5
OM T_TABLE PP1V05_S0 NOX—— %P vad @7
4940 36 27 17 10 15 1 8.6
o 5 11 _PP1VO5_SOSW PCH HSI O K fveasio |, JO500) - voosuss| AlL PP3V3_SUS 5 11 16 15 44 55 50 57 0 62 e ???mA Max AC22 | oot voc] Hes
1838mA Max { L10 | veeHsi o v 0. 3mA Max[ 1] PPVRTC G3H 12 13 17 60 62 AE22 | yeest veg) 923
M | vecHsl o - VCCRTC| AGLO AE23 | veesT vee] K23
SYM 13 COF 19 K57
VCC|
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TR 29mA Max[ 1] P Jveoo M RHVEoE WB+¢8 0.18 — 0. 108 — ——1UF ADS7_| e voo] M3
o[, vo o e 100895 i adel T ak AT | vec vod 67
10 11 _PP1V W P Vo B3PLL B18 | vocusBapLL 2 % VOCSPI 18mA Mhx 8p1g,14 18 44 55 56 7 % 402 402 402 €24 | vee Voo llicld
41mA Max 2 2% (PASS=U05Q0, AGLO: 6. 35mm @8 |vee voe] Y57
w2 11 _PP1VO5_SOSW PCH VCCSATASPLL B11 | vocSATASPLL v AGl4 o PP1VOS_SO PR I 02 1 eveass-uosoB RS st/ st 32 | vee voc V87
42mA Max VCCASW 185mA Max[ 1] =
VF: RSVD on Sawtooth Peak rev 1.0 ncyY20|vooapi )
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R0899
AZALI A/ HDA
s6 17 11 _PP1V5_SOSW AUDI O HDA AHL4 | ooHpA HEJ DCPSUSBYP| AGLY PPVOUT_S5 PCH DCPSUSBYP R 11 PPVOUT_ S5 PCH DCPSUSBYP
11mA Max I bopsusevp| A0 T M N-REW BITES: 5 Power ed i n DeepSx - 5
AHI3 VRM USB2/ AZALI A VOLTAGE=T. 05V %4/:_28\'4\/ VOLTAGE=T. 05V 1 C0899
DCPSUS2 %ot
NCX—— v AE9 . PP1VO5_SO §,0,41,45,46 17 27 3% 40 49 52 19F
vocasw AF9 473mA Max[ 1] 2 83
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59mA Max[ 1] 229 | vecsuss 3 | BYPASS=RoR09: L0S00: 2. S4mm
g pePsusi [ ADLOL - -
02929 38 17 3 15 13 13 PP3V3_SH AHL0 | vocpswe_3 o pepsusi| AP o \c
114mA Max 6 -
pRAHEEEY P DRV SO ¥ Jvocs THERUAL SENSCR
40mA Max| 1] v |vees vocTst s[ 915 PP1V5_SO I —
3mA Max
K14 60_62_63
. _PP1V05_SO_PCH_VCC | CC 318 | vocapos voss| 2 g PP3V3_SO
VCCCLK: 200mA Max K19 | vccipos vecsK96_T 1mA Max[ 1]
CCA A20 SERIAL 10
12 u PPLVOS S0 PCH WA CLKPLL VOCACLKPLL veespl o B PP3V3_S0 82182181220 17 18 27 30 34 36
31mA Max 5 He S T T R R E A SYNC_NVASTER=J43 M.B SYNC_DATE=10/ 027 201
PP1VO5 SO 117 VCCsDI O 17mA Max ——
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VOCCLK:  200mA Max R2L | yocaLk 8 CPU/ PCH POVNER
21 | vooa K Osus Gscl LLATOR -
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WE: RSVD on Sawt ooth Peak rev 1.0 | nocxMOlveooik Appl e Inc.
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2 NOTI CE OF PROPRI ETARY PROPERTY:
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CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+
- TSP
SYM 14 OF 19
ALl |ygs vss| AI35
ALZ | yss vss| AJ39
A8 |yss vss| A4
A24 | \ss vss| AJ43
A28 | yss vss| AJ45
A32 |yss vss| A4
A36 | yss vss| AJ50
P40 | yss vss| AJ52
A4 | yss vss| AJ54
A48 | yss vss| AJ56
752 | yss vss| AJ58
A56 | yss vss| AJ60
AAL | yss vss| AJ63
ARS8 | s vss| AK23
ABLO | yss vss| AK3
AB20 | yss vss| AKG2
AB22 | yss vss| AL1O
AB7 | yss vss| ALL3
ACBL | yss ves| ALL7
AD2L | yss vss| AL20
AD3 | yss vss| AL22
ADB3 | yss vss| AL23
AEL0 | yss vss| AL26
AE5 | yss vss| AL29
AE58 | s vss| AL3L
AF1L | yss vss| AL33
AF12 | yss vss| AL36
AF14 | yss vss| AL39
AF15 | yss vss| AL40
AF17 | yss vss| AL45
AF18 | yss vss| AL46
AGL |yss vss| ALBL
AGLL | yss vss| AL52
AR1 | yss vss| AL54
A3 | yss vss| AL57
AGE0 | yss vss| ALBO
AGBL | yss vss| AL6L
A2 | yss vss| AML
AGB3 | yss vss| AMLY
AHL7 | yss vss| AVE3
AHLO | yss vss| AVBL
A0 | yss vss| AV62
AF22 | yss ves| ANL7
A4 | \ss ves| AN23
A28 | s vss| ANBL
AFBO | yss vss| ANB2
A2 | s vss| ANB5
AB4 | yss vss| ANB6
AHB6 | yss vss| ANB9
AHB8 | yss vss| ANGO
AHAO | yss vss| ANGZ
AHAZ | s vss| ANA3
A4 | s vss| ANG5
AHA9 | s vss| ANG6
AL | yss vss| AN4B
AHB3 | s vss| ANGS
A5 | y\ss ves| ANGL
A7 | yss vss| ANG2
AT13 | yss vss| ANGO
AJ14 | yss vss| AN63
AJ23 | yss vss| AN?
AI25 | yss vss| AP10
AI27 | yss vss| APL7
AI29 | yss vss| AP20

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 15 OF 19
AP22 |\ss vss| Avs9
AP23 | yss vss|_Av8
AP26 | \ss vss| A6
AP29 | \ss vss| Avea
AP3 | \ss vss| AVB3
AP31 | s vss| AB5
AP38 | \ss vss| A7
AP39 |yss vss| AWM
APA8 | \/s5 vss| Aw0
AP52 | \ss vss| A2
AP54_| s ves| A4
AP57 | yss vss| AT
ARLL | yss vss| AVB0
AR5 | \ss vss| AB1
ARL7 | yss vss| A9
ARZ3 | yss vss| AV60
ARB1 | s vss| AYIL
AR33 | s vss| AV16
AR3Y | yss vss| AY18
ARA3 | \ss vss| Av22
ARA9 | s vss| AY2a
AR5 | yss vss| AY26
AR52 | \ss vss| AY30
AT13 | yss vss| AY33
AT35 | s vss| AV4
AT37 | yss vss| AY51
AT40 | vss vss| AY53
AT42 | yss vss| AY57
AT43 | s vss| AY59
AT46 | vss vss| AY6
AT49 | s vss| B20
AT61 | s vss| B24
AT62 | vss vss| B26
AT63 | yss vss| B28
AUL | yss vss| B32
AUL6 | s vss| B36
AULE |55 vss| B4
AU20 | yss vss| B40
AR22 |y\sg vss| B44
AR4 | yss vss| B48
AU26 | vss vss| B52
A28 | \sg vss| B56
AUB0 | s vss| B60
AU33 | yss vss| €11
AUL |yss vss| 14
A3 | yss vss| €18
AUBS | yss vss| 20
AT | yss vss| 25
AUS9 | yss vss| 27
AV14 |55 vss| 38
AVI6 | yss vss| 39
AV20 | yss vss| 7
AV24 | yss vss| D12
AV28 | \ss vss| D14
AV33 | yss vss| D18
AV34 | yss vss| P2
AV36 | yss vss| D21
AV39 | yss vss| D23
AVAL | yss vss| D25
AVA3 | yss vss| D26
AVAG | \ss vss| D27
AVA9 | \ss vss| D29
AV |yss vss| D30
AVE5 | \ss vss| D31

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 16 OF 19
D33 |5 vss| HL7
D34 | yss vss|_F57
D35 | yss vss| 910
D37 |yss vss| 922
D38 | yss vss| J59
D39 VSS vss| J63
D41 | yss vss| KL
D42 | yss ves| Ki2
D43 | g5 vss| L13
D45 |yss vss| L15
D46 | yss ves| L17
D47 | vss vss| L18
D49 | yss vss| L20
D5 |yss vss| 158
D50 | yss vss| 161
D51 | yss ves| L7
D53 VsS vss| M2
D54 |yss vss| IO
D55 | vss vss| N8
D57 |yss vss| P59
D59 VsS vss| P63
D62 | yss vss|_R10
D8 VSS vss| R22
Ell |yss vss|_R8
E17 |vss vss| 1
F20 | yss vss| 158
F26 |yss vss| Y20
F30 |vss vss| Y22
F34 |vss vss| W1
F38 |vss vss| L
Fa2 | yss vss| Vo
Fa6 | yss vss| V3
F50 | vss ves| V7
F54 | yss vss| Veo
F58 | vss vss| ez
F6l |yss vss| Y10
G18 VSS vss| Y59
X2 |yss vss| Y63
Q3
= Vss vss| V58
& Vss vss| A6
= vss vss| V23
Ten N vss_sense| E62
Vvss vss| AHL6

o CPU VCCSENSE N oD 55

11R0960
£00  PLACE_NEAR=UD500. E62: 50. 8mm

SYNC VASTER=J43 M.B SYNC DATE=10/02/ 201

"7 CPU PCH GROUNDS
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recommendati ons fromIntel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherw se

Intel

Al

CPU VCC Decoupl i ng

7x 22uF 0805 nostuff

23x 22uF 0805 stuff,
18x 10uF 0402 mirrored stuff,

recomendati on (Table 5-1):

I ntel

50x 10uF single sided no stuff

50x 10uF mirrored no stuff,

1x 470uF stuff,
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recomendati on (Table 5-4):
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2 1

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
52 40 20 28 18 17 18 15 13 8, PP3V3_S5

BHBH NO STUFE R I I I S T NO STUFE 49 40 36 27 17 365563 8 &3
C12001 ClZlZi C1250 1_ 1C1F251 ClZlﬁéi
ol el VT T b T
by xsr ey ] 2 xsr eyl 2 B 5

BYPASS=U0500. AH10: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
62 60 57 56 55 44 18 14 11 8 _PP3V3_SUS

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PVWR)
13027 15 17 12 83 2 99 3°_PP3V3_S0O

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
sy B BRNE PP3V3_S0

57 54 43 42 41 40 39

49 40 36 27 17_16_15_11

6260 57 56 53

PCH VCCASW BYPASS
(PCH 1. 05V NE CORE PVR)
.. PP1VO5_S0

BYP%%%?&E%S 0'(:)9 Aﬁ 6(“% 5nm

PCH VCC BYPASS
(PCH 1. 05V CORE PWR)

PCH VCCI O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V05_S0

BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)

NO_STUFF w10 5 51 7 g0 o pig 5, PPLVOS_SO w1035 21 1,30 .11 5, -PPIVO5_SO
C1202 C(]).leé L S
‘ %Lé% cé,é,‘?z ClJ.ZSTL;) 1 1 C1256 lc1257 ClZlf:[)E 1 C121%|7: 1
o 0 7 — :_ g ” P
BYPASS=LDS00. Ye: 6. 35mm | BYPASS=UD500. K14: 6. 35mnT 62 g’z é%g'\" T éﬁé\" 8% NP 8% 3
PCH VCCSUS3_3 BYPASS

(PCH 3. 3V SUSPEND PWR)
62 60 57 56 55 41 18 14 11 8 _PP3V3_SUS

C1204l

X5R- CER%'%
BYPASS=U0500. AC9: 12. 7nm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)

62 60 57 56 55 40 15 10 11 s _PP3V3_SUS
C1206 l

%o
BYPASS=U0500. AH11: 6. 35mm

BYP; = LJ11: 12 7
AR

mm
=U0508.3AdsCug888" Aes: 6. 35mm J_

PCH VCCHSI O BYPASS
(PCH 1.05V PCl e/ SATA/ USB3 PWR)

0 s6 11 8 _PP1VO5_SOSW PCH HSI O

Cl12601:| C12611:

=Rl B
i TREEV T,

CRI TI CAL

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS

BYPASSSU0500,94/58- 35585, ro1.: 6. 35mm | [

L1270 (PCH 1.05V ACLK PLL PWR)
}’S‘gva :355', ? S\Y,ng?o PUR) 10 10 35 27 17 18 15 11 3,0 -PPLVO5_S0O ng?O 2. 2UH 240MA- 0. 2210HM PP1VO5 SO PCH VCCACLKPLL .
. . ) 1 2 PP1V P A/ KPLL_R 1 2 |67 31mA Max
wunsybiEE PR3V SO 72 Max MM—W g - : S8R T REREEY
ACE=T. \
“LF C1270 1l C12711: 1C1272

C12081 502 7UF L 47UF L LT

1UF 20% —— 20% —— — 0%

10% S 2 ok 2 2 1%

850\/) 2 CERNLEOR CERNGEET %5

BYPASS=U0500. U8: 6. 35nm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
s6 17 s [PP1V5_SOSW AUDI O HDA

BYPASS=U0500. A2Q;

BYPA%EA%'%s%sA%O 58: 6 s m. L

CRI TI CAL

L1275
2. 2UH 240NMA- 0. 2210HM

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)
PP1VO5 SO _PCH VCC | CC

129 PP1V05 SO _PCH VCC | CC R 1 2 67 27mA Nax
Ly, — - 0603 ValTAGEST. 05V,
C1210: Wi AGESL 05V Cl275: C1276: [1C1277
1}25 40 47U L T a7ur L égF
\/ 20% —— 2% —— —T- 1§%
EE M XER 2 CERM X5R 2 2 ¥
402 0805- 1 0805- 1 i35
BYPASS=U0500. AHL4: 6. 35mm ngSO
= BYPASS=U0500. 2.7 -
A2 et TR |
ECF ori T cAL
NO STUFF PCH OPI VCCAPLL FILTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240NMVA- 0. 2210HM PP1VO5 SO _PCH VCCAPLL_OP
1 2 67 57A VX
0603 VOLTAGE= I. 05V
NO STUFF | NO STUFF
C1280 C1281 1C1282
a7yF L L iLgF
20% —— —— JA%
a4V
CERM XBH CERM X5R 2 2 gg
0805-1 0805-1 402

S0 R B e ]

CRI TI CAL PCH VCCSATA3PLL FI LTER/ BYPASS
L1290 (PCH 1. 05V SATA3 PLL PWR)
o0 56 1 s _PP1VO5_SOSW PCH HSI O 2.2UH 240MA- 0. 2210HM PP1VO5 SOSW PCH VOCSATASPLL , ..
83mA Max 1YY Y L2 k. 87 42mA Max

0603 Sl

C1290 C1291 1 1C1292
T el ] FHE
CEE*%XE’R CERRbEST 2 g

B LTI

CRI TI CAl 95|_ PCH VCCUSB3PLL FI LTER/ BYPASS SYNC VAGTER-W LL J43 SYNC DATE=00 137 201
L12 (PCH 1. 05V USB3 PLL PWR) minz
2. 2UH 240MA- 0. 2210HM PPLVOS SOSW PCH VOCUSBIPLL . .. PCH Decouplin
1 Y L2 KT 67 41mA Max
0603 Sl I I n
C1295 : C1296 1 9397 R Appl e Inc
ceRw x%‘% 2| cerm igaf;_ 2 igg NOTI CE OF PROPRI ETARY PROPERTY:
0805-1 0805-1 4 THE | r\FCRMA | ON_CONTAI NED HEREI N |s THE
Pl ERTY_OF APPI
THE F‘CBESSCR AGREES TO THE FClLON NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

R B B, 5818: £ |

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0
as well as fromclarification email, fromSrini, dated 9/10/2012 2:11pm
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SATA Port assignments:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/201

lSYI\C VASTER=W LL J43

T L

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR COPY I T

62 60 17 13 s _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* 'R1303 R1302* 'R1301 005
20|°§ 2°0K 3305 1°M 17 PCH CLK32K RTCX1 A | RTCexL HASVELL- ULT
1/ 23W %%W 1 23W %%W v @ NC RTC CLK32K RTCX2 4. AYS |rroxe 25512
25"1:2 2201 25"1:2 5201 SYII\BII 5-5?’19 PCle Port assignnents:
PCH | NTRUDER L 25 | NTRUDER SATA_RNO/ PERNG_L3| 95 o, PCIE SSD D2R N<3> a0 o2 6
PCH | NTVRVEN A7 || nrvReen SATA_RPO/ PERP6_L3| B PCl E D _D2R _P<3> 30 62 65 SSD Lane 3
g o B15 PCIE_SSD R2D C N<3>
AV6 . SATA TN/ PETN6_L3| B1S g PCIE SSD R2D C N<3> ryymy a0 65
PCH SRTCRST L - SRTCRST |4 SATA_TPO/ PETP6_L3| ALS PCIE SSD R2D C P<3> mmues
RTC RESET L - A7 | RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 62 65
8
CL30p1 |2 G303 vewan HDABIT GLK R1310 33 1, 2 _ = HDA BIT OLK R AV | oa 8oL 1 250_SALK SATARPLIPERPS_ L2110 _qu PAESSD PR P22 —_qmwees 0
i( 5 > i( % Aract RBRRNo500° Woe: 1. 27mm SATA_TNL/ PETN6_L2| AL7 PCI E_SSD_R2D_C N<2> 0 65 ane
2 g 2 g o7 02 50 om}—HDA_SYNC R1311 33 2 o7 HDA SYNC R AV11 HDA_SYNGL, 250 SERM saTA TP/ PETP6_L2| B17 g PCIE SSD R2D C P<2> mymyaes
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o o2 o0 qomy HDA RST L R1312 33 1\/\/\/2—?@7'45@'?,;%%—";@ HDA_RST*/ | 25_MOLK SATA RN/ PERNG_L1[ 96 o PCIE SSD DPR N<1> oo o
= ACE. =U0500" AUS: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R P<1> 30 62 65
AY10
57 63 59 [T @AHE? g% i - HDA_SDI 0/ 1 2S0_RXD 5|  satA Thes pETNe 1] BLA PCl E D R2D C N<1> o o SSD Lane 1
ol > HDA_SDI UIZS?TF;;I)) 2|  saTA TP2/PETP6_L1| CI5 PCIE SSD R2D C P<1> omaes
<
67 17 AUL11
or o9 50 qom—HDA_SDOUT R1313 33 . 2 PL%CE';'\‘DA ingrAjl 27 HDAﬁDF%'rgLSPRSTf% 5 SATA_RN3/ PERNG_LO| F5 PCl E SSD D2R N<O> 30 62 65
- NEAR= . +1.27mm ES
TP PCH | 2S1 TXD AWMO | {pa pock ENF/ 1 251 TXD SATA_RP3/ PERP6_LO e PCILE SSD D2R P<0> ) w0 2 o5 -
TP _PCH 12S1 SFRM o, AVIO |ips pOocK_RST*/12S1_SFRM |  SATA_TNa/ PETNG_LO| &7 PCl E SSD R2D C N<O> o6 SSD Lane 0
SATA TP3/ PETP6 L0 D7 PCIE_SSD R2D C P<0>  gpm o e
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI o4 | V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35 YL XDP. D PCl E2_SEL_L N
o562 10 6 [y XDP_CPUPCH TRST L g AWZ4poy TRsT eATASGH! Gl el O XDP SSD PGl EL_SEL L .
AE62 AC1
o7 62 16 y—XDP_PCH TCK - PCH_TCK (1 PD) (PRI e @7 AL . XDP SSD POIEO SEL L amue
AD61
o7 62 20 rry—XDP_PCH_TDI - PCHTDI (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , ,,
o7 52 15 (T} XDP_PCH TDO AES1 | by Tpo .
1
o7 62 10 rEy—XDP_PCH TMVS 252 | PcH TS (1 PY) hs rRevDL M1 o \c 3Rlo3:‘l?<0
= )
N | RsvD rsvDL K10 o\ %/"zow
ACA 2983, .
NCX A2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
rcove| €12 P ATA
16, P TA( AE63 | 37AGK SATA_ CH_S, RCOVP
NCx V2 | RsvD SATALED* |y B P ATALED_L 12
CRI TI CAL
OVl T_TABLE
U05
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 3 | cLKOUT_PCI E_NO %] XTAL24_| N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP - A2 | cLkouT_PCI E_PO % XTAL24_out]_B25 > PCH CLK24M XTALOUT oD v
1» _ENETSD CLKREQ L &2 | PO ECLKRQ*/ GPI 018 5
o7 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é RevD 2L, \c
o @m-PC E CLKIOOM CAVERA P~ o, M1 |cikour_PCE PL 3 revD ML L e
o H%ow
a1 12 CAMERA CLKREQ L Y5 | pal ECLKRQL* / GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
67 62 29 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF| 26 PCH DI FFCLK Bl ASREF
o7 62 20 PCl E_CLK100M AP_P B42 | cLkouT_PCi E_P2
- 1= oy AP_CLKREQ L »—"CL | POl ECLKRGR* / GPI RO TESTLON. G35 PCH TESTLOW C35 R139Q 10K 1\ ap2 o o oo
« NC_PCl E_CLK100M FWW B38 | o kouT_PCI E N3 TESTLOW 24 ECH TESTLOW C34 By 10K 1 2 T ZoWW—ZoT
NG POl E_CLKLOOM FWP =7 — — TESTLON AK8 PCH TESTLOW AK8 [ 392 10K 1 2 |
e e A e — QKT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \AA2 o0
.» _FW CLKREQ L - PO ECLKRQE*/ GPI Q21 5% I720W W 20T
oo opPOE CLKIOOMTBT N o A% Igkaur PoE M ckout_LPc o ANS oy LPC CLK2ZAMSMC R~ mrmyurer
B39
o7 20 POLE_CLKIOOM 18T P CLKQUT_PG E_P4 I:gprﬁo% pp 1] AP15 LPC CLK24M LPCPLUS Ry 1
o 12 TBT_CIKREQ L W |polECLKRQIT/GPI 22
65 62 30 PCl E_ CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
o2 0 PO E CLKIOOM SSD P~~~ o, A37 lalkouT_POE_PS ckouT_ITPXDP_PLASS L 0 TP | TPXDP CLKIOOMP
w0 12 ry—SSD_CLKREQ L 2| PCI ECLKRQE*/ GPI C23
PP3V3_S0 8218%12%5 17 19 27 30 31 36 a7
R S
R1375 100K 1’\/\/\/2 PCH SATALED L 12
R1340 100K 1 o o R b GLKREQ L
R13 12
R 2 % iggi 1/\/\/\/2 5% 17 20W NF 20T QEEEBE g KREQ L 12 a1
R13 1 2 % AP_CLKREQ L 12 29
RI343 100K 1Az % ITZ0W W 20T Fyy oL KREQ L 12
RI344 100K 1 \\n/2 o0 20w W 20T TRT CLKREQ L .
R1345 100K LAANAZ S% 1720w M 201 Sop O KREQ L 12 %
5% 17 20W NF 20T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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CRI TI CAL
OVl T_TABLE 012 17 00 2
U0500
I—MS?;/\gEqLclfzg-gu_T
+
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
v D PCH SUSACK_ L o 22 susacks (1PY) DSWRVENL AW o,  PCH DSVWRVEN
62 35 17 EM‘_A&C SYS_RESET* DPWROK|_AYS - PM_DSW _PWRGD
| ) NO STUFF 35 17 16 mw‘i SYS_PWROK (1 PD- DeepSx) WAKE* DAL‘%@ 13 29 31 62 1R1451
SLP_SO# | sol ati on R140(31 o PM PCH_PWROK AY7 | po puRoK CLKRUN*/ GPI 082 VB PM CLKRUN L 15 35 a0 2 100K
72 63 62 60 %0 o - - hand — — <<
panuxfEEFLEERAS0 2B oo PMPCH PYROK g 85 | sorcx s STAT /P s1[ A%y IPC PVRDWN L gy Fow
r 2
—AL 0201 , . PLT RESET L AGT | pLTRST* SUSCLK/ GPI 062| AES PM CLK32K SUSCLK R _gom, 5 o7
1 C14U%0 2 o PM RSMRST L AV _| RovRST* SLP_s5+/ GPl 053 APS . PM SLP_S5_L oo 12 3 57 =
o o — - 9
2 gg}o; CERM 7 PCH SUSWARN L - AVA | SUSWARN / SUSPWRDNACK/ GPI CB0 SLP_s4* :JAJG > PM SLP_S4 L [T 22 10 29 34 35 57
1
CRI TI CAL 3% 1013 m—‘—cpM WRBTN L ALT PuRBTN (1PY) SLP_s3* |[AT4 PM SLP_S3 L [OOD 19 17 18 35 57
7aLvCIaD8 ¢ : was - SMC ADAPTER EN g A8 | ACPRESENT/ GPI Q81 SLPAAS g TP PMSLP AL
PM SLP_SO_L 4@_420 as 13 PM _BATLOW L AN | BATLOW / GPI O72 SLP_SUs | AP4 gy  PM SLP SUS L oo 23 40 57
3 18 13
< NGt PCH_PM SLP_SO_L -3 5P sor SLP_LAN: A7 TP_PCH SLP_LAN L
3] s TP_P! LP AN_L AMB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
_ g
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 OF 19
s qo—EDP_BKLT PV - B8 | Epp pKLCTL 2} DDPB_CTRLCLK| B9 DP_TBTSNKO_DDC CLK 18 28
< < 18 2
sa 13 @@m—EDP_BKLT EN A9 | Epp BKLEN % (Pg'aapﬂ%%y_ e=p—DP_TBTSNKO_DDC_DATA > 0 2
D9 DP_TBTSNK1 DDC CLK
. EDP_PANEL_PWR S | Epp_voDEN @ DOPC_CTRLALK *
I (o 811 e . S — o 2 D11
o (PB'B%E?%‘S%{A -~ DP_TBTSNK1_DDC DATA G
. TBT_EN CIO PWR L U | p RQA*/ GPI O77 z
P4 " 4
35 13 SMC RUNTI ME_SCI _ L Pl RQB*/ GPI O78 % DoPE AUXNL S DP TBTSNKO AUXCH C N 25 65
AUD | P_PERI PHEI DET N4 .
0 19 U RAL PIREC/GPIOTS |5 DDPG_AUXN| B0 DP_TBTSNK1_AUXCH C N
6 13 AUD | 2C I NT_L N2 | by Roor/ GPI CB0 > AUNLES g DP TBTSNK1 AUXCH C N ey 10 26 65
L —— — ooPe_AUXP| B5 DP_TBTSNKO_AUXCH C P 25 6
. PCl PME L A% | ener (1P o DOPC_AUXP| A6 g DP TBTSNKL_AUXCH C P o us s oo
62 13 @O]D—‘_ WRENL = o Yieioss
2 12 oo DP_AUXCH | SOL_L I ey oore HPDL B o, DP TBTSNKO HPD ~~~~~ ~+mas
o 1 ENET_LOW PWR L3 | cpi cBa
R A D mm
63 59 57 13 @o—AUD_PWR_EN - R5 | cpi o1 DDPC_HPD) DP_TBTSNK1 HPD 16 25
@ 1 Qg AUD | PHS SW TCH EN > L4 | cpi cB3 EDP_HPD|_D6 e DP I NT_HPD am s
PP3V3_S5 8 11 15 16 171828 29 40 52 55
PPAVa_S0
R1405 1K 1 2 PM PVWRBTN L 13 16 35
/\/\/\/ 5% 1/20W M~ 201
R1410 10K 2 PM BATLOW L 13 35
/\/\/\/ 5% 1/20W M- 201
R1452 10K 1,\/\/\/2 PCl E WAKE L 13 29 31 62
5% 1/20W M~ 201
R1455 10K LAAN2 S—— PM CLKRUN L 13 35 a4 62
. ~ 5% 1, W 1
R1460 100K LAANZ PM SLP_S5_L 1338 57
R1I461 100K . p 0% T20W M 201 pv g p oS4 L 1318 20 34 35 57
R 2 100K LAAN2 5% 1720w W °l PM SLP_S3_L 13 17 18 35 57
R1463 100K . p S% 1720W W 201 ppMgIlp SO_L 1318 35
R1I464 100K . o °% T20W W 201 pM g p SUS L 13 40 57
5% 1/20W M~ 01
4 R1430 100K 1 2 EDP_BKLT_EN 13 54
R1I4371 100K 1,\/v\/vwz S% 1720w W 201 ppp pANEL PWR 138
. 5% 1/20W M- 201 =!
R1440 100K 1 2 TBT EN CIO PWR L 1325 27 SYNC MASTER=J43 M.B SYNC DATE=02/ 20/ 2013
R1I4471 10K 1 2 O% 1720W M 201 gy RUNTIME SCI_L 133 o CH €
R1 % 100K 1%2 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PCl/ X
il 100K 2 O% AUD 1 2C I NT_L 13 62
= AN o2 L2C : Appl e | nc <SCH NUM=|D
R1445 100K 1,52 - oD _PVR EN L 152 P -
RIAAE 100K 1 \\/o 5% 720w 2T Db AUXCH | SOL_L 20 = <E4LABEL>
R 7 100K 1/\/\/\/2 5% T720W M 20T ENET | OV PVWR e NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 S% T720W M 201 AyD PWR EN O
il N2 S TTZ0W 20 Lo R SRR I s e
R1 9 100K 1 /\/v\/z AUD | P'_ls SW TO_' EN 13 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
1 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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§ .
CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
or 25 PCl E_TBT D2R N<O> F10 [pervs_LO U500 Tuseano| AN o g USB EXTAN yaes
o o PCOLE TBT D2R P<0> 0 E10 pepes o PASIERLEULT | (cpopo[ A% @28 USB EXTA P G Ext A (LS/FS/HS)
Thunderbolt | ane 0O o PCl E TBT R2D C N<O> C23 |pETns L0 SYM 11 OF 19 Uspana | AR B EXTB N
c22 59 63 66
o oy POE TBT RD C P<0> o G2 |perps 1o oy s X P T Ext B (LS/FS/ HS)
o7 25 PCl E TBT_D2R N<1> F8 | pERNS L1
o 2 oy PCOLE TBT D2R P<1> E8 | peres L1 usB2N2| ARS B BT N 29 66
Thunderbol t | ane 1 - use2pz| AP8 UsB BT P 20 6o BT
underbolt 1ane o 25 PCIE TBT R2D C N<1> 823 | perns L1 I oo e —— =i
o7 25 @w PETP5_L1 usB2nz| ARLO NC USB | RN o2
use2p3| AT10 o g NC USB | RP o o IR
7 25 PCl E TBT_D2R N<2> H10 | perns L2
oo PO E TBT D2R P<2> 5 G0 Iperes L2 UsB2na| AMLS USB_TPAD N e Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> B21 | perns L2 use2Pa| AL1S o g USB TPADP ~~~ eysiczes
Cc21 -
o7 25 (00T} PCl E TBT _R2D C P<2> Py PETP5_L2 usB2ns| AML3 TP_USB 5N Unused
o 25 PCI E_TBT D2R N<3> E6 | perns_ L3 usB2ps| ANIS o g TP USB 5P
Thunder bol | s o 2 oy POLE TBT D2R P<3> - O |PERPS_L3 UsBane| APLL NC USB CANERAN . o & o
underbol t | ane o 2 PCl E_TBT R2D C N<3> B22 | perne_L3 UsBzpe| ANLL NC USB CAMERAP ., served: mera
¢ gy PO E TBT ROD C P<3> o M1 |perps 13 I —
uss2N7 | ARL3 NC USB_SDN o .
o o2 » mm>_ PO E_AP_D2R N PGS EY) =N YR g NC USB SDP .. Reserved: SD (HS)
o o2 20 [y PCLE_AP_D2R P DTN Pt wl, L(1
Ai r Por t o PCIE AP R2D C N 29 | pern o 9 USB3 Port Assignnents:
o oy PCLE AP_R2D C P - 20 | PETP3 usBaRNO| G20 o USB3 EXTA D2R N rmaee
uss3RrpPo|_H20 B3_EXTA_D2R P 35 66
F13
= NC PCI E FW D2RN PERNA N B3 EXTA RPD C N e o0 oo Ext A (SS)
« NC PCI E_FW D2RP 13 | peres
Re d: Firew AR ussaTpo B340 USB3 EXTA R2D C P o o o
served: Frewre «« NC PCIE FW R2D CN 829 | pervag
« NC PCIE FWR2D CP A29 | pETP4 use3rnz | E18 USB3_EXTB_D2R N 50 63 66
* usesrpi[ T USB3 EXTB DOR P ermus o o
o6 63 NC USB3RPCI E_SD D2RN GL7 | pERN1/ USB3RNZ2 B33 Ext B (SS)
« o _NC_USB3RPCI E_SD_D2RP F17 | perey/ Uspare2 USB3TNL 22 USBS EXTB R2D C Npony w e e
SD Card Reader I usaTP1[ A3 USB3 EXTB R2D C P rm w0 a0 oo
(& Ethernet if conbo) o 63 NC USB3RPCI E_SD_R2D CN C30 | pETNL/ USB3TN2
w o ¢y NC_USB3RPCI E_SD R2D CP o, &1 | perpy ussaTre
AI10 «« PCH USB_RBI AS
o pal E D2R N F15 USBRBI AS* 6
1 oo-BOE CaEme ey | e e e 11 s sevmunson o . sam
Carrera o+ o PCLE_CAVERA_R2D C N 831 | perng) UsaTNG RevDl ANLO, - 22.%
o 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS RevD[ AMLO (< %‘éow
2 1
NCxELS | RsvD 000+ / aPl 040 AL3 XDP_USB_EXTA CC L 14 16 33
NGy EL3 | RSVD oc1+/ el oa1| ATL XDP_USB_EXTB_OC L 14 16 59 63
o _PP1VO5_S0SW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | par E_RoOWP cczrrcrion[ A2 o XDP USB EXTC OC L g i =
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3.01K
1/2%/2/'\}
20, CRI Tl CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASVELL- ULT
BEAGLe
— SYM 7 OF 19
o7 62 14 35 @y LPC_AD<Q> R gég 33 1 2 LPC_AD R<0> AuL4 | (AES) SMBALERT*/ GPI O11| AN2 P ALERT L ..
LPC AD<1> R1 33 2 5% LPC_AD_R<1> AWL2 | | a1
67 62 as ;@ LPC AD<2> R1542 33 AN LPC AD R<2> AY1Z | amp 0 SMBCLK| 225 Sveus ECH DA_IK_A o 10 25 a8
o7 62 a1 55 Cary LPC_AD<3> R1543 33 2 5% I720W L PC_AD R<3> AN || ap3 5 SVBDATAL —— _ qpugp—2VEL2 L LRI (B 20 19 25 30 54 o7
o7 62 11 5 @ LPC FRAVE L R1544 33 1,ap2 LPC FRAME R L V12 LFRaVEr SMLOALERT*/ GPI 060| AL2 WOL_EN .
[ sMmLocLK| ANL SML_PCH 0_CLK 38 67
67 44 @M SPI % @ SNLUDATAAMSM—_“M@ 38 67
SsPl CsO R L [ P SMLLALERT# pul | -up not provided on this
o7 @R R ———ge——Q S _GRR), SMLIALERT*/ PCHHOT*/ GPI O73{ AU g PCH SMLIALERT L gy page, may be wire-ORed into other signals.
TP_SPI_CS1_L - Yaq spuﬁ,g[;ﬁ) SML1GLK GPI o75| AW SMBUS_SMC_1_S0_SCl O, Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2_ L - A2 | spi 19%6)— SML1DATA/ GPI O74| AHB =9 SVBUS SMC 1 SO_SDApm, 52 55 58 a1 42 62 67 11
o
o7 as SPI_MoSI _R AA2 | opy O
O — = ——— %| pLVlF%D)
o7 44 SPI_M SO AN | spi (1PUIPD) CL_CLK AF2 NC CLINK_CLK o
=MD e T ISPLNSR | gD CLLRKS CLE
ue@ySPL_10<2> = o g YO SPl 165 é (1PU1PD) CL_DATALARZ o g NC CLINK DATA .
gy SPL_1 O<3> —s L P i 8 Q_RSTF4 g NC CLINK RESET L .
PP3V3_SUS 011 14 16 44 55 56 57 60 62
PP3V3_SUS 011 14 16 44 55 55 57 60 62
21580 100K ESYI\C NVAGTER-W LL J43 SYNC _DATE=00 13/ 201
R158 1 2 XDP_USB_EXTA OC L 1016 22 e
RI581 100K 1mz Svo 20w W 20T Xpp_USB_EXTB_OC L 1410 59 6 PCH PCl e/ USB/ LPC/ SPI / SMBus
RIS82 100K 1 a2 ¢ TFZ0W W 20T Xpb USB EXTC OC L 11
R1583 100K : 2 S TTZ0W W 20T o5 SR EXTD OC L d} Appl e I nc
1K 2 14 -
1 R124 1K 1 5 5% I720W WF 20T gg: :ggz o <E4LABEL>
AAAY; T “

5% 17 20W M- 20

PCH SVBALERT L

_m'g_l—msgo 100K 1 VA2 5% 1720W MF 20
100K LAAN2

5% 17 20W M- 20

i\/‘ﬂ_EN

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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BOM GROUP BOM OPTI ONS
55 49 40 35 27 17,5 31,3 3, PPLVO5_SO
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H 8757 %6
PP3VS_S0 R
CRI TI CAL
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| |'R1636 R1635* 005
100K 190K 0QK HASVELL- ULT e es Pul | -up/ down on chi pset support page (depends on TBT controller)
1 iﬁx\/ 20w 1 2@}@/ 2SEGLg g RON/GPICB2 V4 e TBT _ClO PLUG EVENT am e s Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
1, 2201 201, SYM 10 OF 19 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L, requires pull-u S0) .
16 15ggmy—XDP_PCH _GPI O76 -t | BVBUSYS/ GPI OT6 § SERRA T gug LPCSERIRQO ~~~~~  eysswe 9 e > — q p p (S0)
15 16 18 g WAL
1516 10 winy XOP MB RAMCFQD AR g § Pocp_cow AMS PCH OPI _COVP
15 16 18 RSVD| AF20, PLACE_NEAR=U0500. AW 5: 2. 54nm
25 16 TBT_G®SX BIDI R AMZ_| | AN_PHY_PVWR_CTRL/ GPI 012 agar< NC 4
15 16 18 GO e L R e LANPHY PR RevD| AB2L (& R1655
@l aL2: o TP MEMVOD SEL 1VE L o A% |Goois (1PD RSVRSTH) * %Egi"?“
_— Y1 -
CR TBT_GO2SX BIDIR,  requires 100k pul|-up to SUS oo nqgy XOPLPCPLUS GPIO . oriois o cs/Gron T g PCHOGSPIO S L 2291
RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 1615 ry—XDP_PCH _GPI O17 - lcerar GsPlO_CLKIGPIoBal L6 o, PCH GSPIO CLK 15
631 SD RESET L - A5 N6 =
o 2 15 (oom} - Pl 24 gpp-MsocPioes| . PCHGSPIO MSO
sommSMC WAKE SCI L~~~ A Iepiae7 (IPD Deepsx) CPBLOp LB G 86 L8 = PCH GSPIO_MOSI s
o 15 T TPAD SPI _INT L . AD7
" - S DA ol ces asPl1_cs+/ Pl o7 RY TPAD SPI _CS L 152
«1s @ TPAD USB | F_EN A I @ TPAD SPI_CS L~~~ o
s US| -—— GPl 26 GSPI 1_CLK GPl cgs| LS TPAD_SPI _CLK 15 34 66
62 57 56 30 15 (T} D_P! EN A =[O0
o i(S:H T\I;W; PCl E_RESET_L P . {PRLf-M S s ~—e-—TPAD SPL_M SO e
- GPI 067 asPl_mosi /Pl coo| K2 o TPAD SPI_MOSI oo 55 0 s —PLT RESET L s 15101
o 15 m—HDD_PWR_EN T e e
o 16 15 XDP N STATE L AT5 | api o890 UARTO_RXD/ GPI mlL‘L@ WAKE_L 15 29 11RO_‘]_06K7_‘]_
=+ oy SD_PUR_EN DGYE P uARTO_TxD/ GPi 02 K8 o, HDM TBTMUX FLAG L e % 0w
215 qmTBT_PWR_EN DO Py UARTO_RTS*/ Pl 003 J2 o, JTAG | SP_TDO am s s 261
25 10 10 15 qrpXDP_JTAG | SP TCK - Yleion UARTO_CTS*/ GPI o4l & o AP RESET L o
25 18 1015 @omXDP_JTAG | SP_TDI - 2 lcePoae 0|0 uarTi_RxDiGPico| K4 o, PCH UART1 RXD 15
o
2 101 @ JTAG TBT TMS - 2 lepicso b|3 UARTL_TXD/ GPI 01| @ o, PCH UART1 TXD s
s 15 qm—PCH HSI O PVR EN &— Y2 | Hsl oPC GPI O71 UART1_RST*/ Gl 233 o, PCH UART1 RTS L 15
515 @m—TPAD SPI_IF_EN - lepais UART1_CTS*/GPI B[ 4 o, PCH UART1 CTS L 15
18 16 1 XDP. B_RAMCF AHA
2ioncgy XDP MB RAMPGS . " jcrions | 200_SDA/ GPI oa| F2 PCH |2 DA s
62 aa 1 Pl ROM E B AVE
‘@ SPLRMUSE MB o " ooras 1200_SCGPI B F3 g POHI200SQL .
115 (oM} CAMERA PWR EN PCH AG | oo oas
o 15 o FW PWR EN - S |riom 12c1_sov Pl o5l & g PCH 1 2C1 SDA s
wisemry XOP MB RAVCEGL o AW g 12c1_sc/cpior| Pt o, PCH 12C1 SCL s
R1163%1 wwscEy XOP MB RAMGFR2 4 A® Igroi0 sDoakericeal B3 o TBT POCRESET L gpnye Pul | -up on TBT page
09 s 20 15 qomySSD_DEVSLP > P2 | DEvSLPor/ Pl a3 010 OV Pl 085 F4___qu BT PWRRST_ L o e o
2'6"1:2 215 @m—AP_SO0I X WAKE SEL - & |'SDI O POVER EN GPI OTO (FBI}%E?’R%?SG 03 - PCH STRP TOPBLK SWP_ L ~msr Requi res connection to SMC via 1K series R
W oo SSD RESET_L -2 | DEvsLP1*/ GPI CB8 spopucrlce7| B4 o, ENET MEDI A SENSE am s e
w02y B8 B8 P_PP3V3 SO NO STUFF o 1 e EW PMVE L -5 | DEVSLP2*/ GPI 0B Sol 0 D2/ el e8| B LCD IRQ L - o
uRBBIsRERL
| R1641 1K 1 2 PCH TCO TI MER DI SABLE v2 E2
NN\ 5% 70W CH_TCO Tl VEI S TR By SDI O_DB/ GPI 069 e LCD PSR EN oD = 5
Eggg gg 8,1,18,8,1,18,28 20 40 52 55
15 10 19 54 38 90 50 00 62 03
PP3V3_S3 15 10 19 34 30 39 50 60 62 63
PP3V3_S3 15 10 19 34 30 39 50 60 62 63
PP3V3_S3RS0_CAMERA a1 30
pripeg, 12 63 02 60 %
EE3V3 S0 DD, i o050 pegpnBRERLPERVI S0
PP3V3_TBTLC 17 25 20 77 00 os PCH GSPI0O_CS L R1660 100K
TBTLC for s f RR 15 RLOO 1 2 _
1 10 1CR SO for . PCH GSPIO_CLK RI661 100K 1/\/\/\/2 5% 17 20W NF 20T
610 100K 1,ap2 o row o XD PCH GPI O76 15 16 .« PCH GSPI 0_M SO RI662 100K 1 ,\A"2 2%
R1614 100K 1,,n 2 XDP_LPCPLUS_GPI O 15 16 40 02 .» PCH_GSPI 0_NOSI RI663 100K 1 2 o Tow g 201
R1I615 100K LAAN2 : ﬁm g jgi XDP_PCH _GPI OL7 1516 sa1s _TPAD SPI_CS L R1664 47K LAAA2
S 6 3a 15 _TPAD SPI _CLK RI665 47K 1 5 5% I720W W 20T
R1616 100K 1, A 2 SD RESET L . R1616 shoul d al so be stuffed if o 34 15 _TPAD_SPI _M SO RI666 47K LAANA 2oy
RI6T7 100K 1 \Va\2 5% TZ0W W 20T 5N pake SO L *®  platformdoes not use SD card v o TTPAD_SPI_MOSI RIG67 47K 1z o0 720w 2o
- 1 % 20T
R 100K 1 \'An'2 Z ﬁm ;/"FF ;gi TPAD _SPI _I NT_L 15 2 20 15 _AP_S01 X E L R1 100K 1 2 v
R1619 100K 1 \n2 20 W2 o~ TPAD USB I F EN 15 0 52 15 _HDM TBTMUX_FLAG L 100K 1 \an2 0 200 W 20
R16 100K LAAN,2 o SSD _PWR _EN 1s 30 56 57 62 o~ 5% 1720W M 20T
" 5% 17 20W NF 20T s _PCH UART1 _RXD R1672 100K 1,\/\/\/2
R1628 100K 1\nn2 o oo LD PUR EN 62 .o _PCH_UART1_TXD RT673 100K 1,\/o 5% 17200 W 201
«_.3%2 1885 LAANZ DT 0 >S(BPPSDCCNN STATE_CHANGE L 15 10 .« PCH UART1_RTS L RI6 74 100K 1 \NAT2 o 1720w V20T
=10 1 2 >% VR _EN 156 s P 2] 100K 5% 1720W M- 201
R1625 100K 1m2 % 1720w W 201 TRT PWR_EN 1: 2: - PCH UARTL CTS L K16 1o LAANE 5% 17 20W WMF 20T
RT626 100K 1 \//\2 =% TT20W 20T 305 JTAG | SP_TCK 00w ,sw%gﬁ%w\} .
RI627 100K 1 \n\av2 % TZ0W W 20T ¥pp JTAG | SP_TDI 15 16 3 25 s PCH 1200_SCL 100K 1 N2 or 20w 2o
R1628 100K LAANZ o% v W 20T 3TAG TBT_TMS 1515 25 s PCH 12C1_SDA R1678 100K 1 2
R1629 100K 1,472 7% V200 W7 29 PCH HSIO PWR EN 15 56 . TPOH I 2C1SCL 100K 1 > 5% I/ 20W W 20T
R1I630 100K 1 2 ';" i;i’)a g igi TPAD SPI_I F_EN 1o e NN\ 5% T 20w 20T
R1632 100K ’\fa%f SPI ROM USE_M.B 15 41 2 =
R1I633 100K 1%/\’\/2 5% TT20W M- 20T CANVERA PWR_EN_PCH o
R1634 100K LAANZ i ﬁga K igi FW PWR EN 15 62
R1637 100K 1 2 SSD_DEVSLP w
. . 15 30 62 SYNC VASTER=W LL J43 SYNC DATE=01/ 147 2013
R1I638 100K 1,\/\/\/VW2 :U" 1;2% g jgi AP_S0I X_WAKE SEL 1o 2 ;& uminz
RL640 100K 1, 2 i FW PME_L e PCH GPI O M SC/ LPI O
5% 1I7Z20W 20T
R1652 10K 1 2
65 NN 5% T 20w W 20T LPC_SERIRQ 19 %5 aa 02 Appl e | nc. <SCH_NUM>| D
R1670 100K 1 2 JTAG | SP_TDO 15 10 25
NN\ 5% T 20w W 20T o <E4LABEL>
R1691 100K 1,pn 2 o pow—r—zo—BL—EVRRST_L 15 e NOTI CE OF PROPRI ETARY PROPERTY:
R1693 100K 1 2 ENET_NMEDI A_SENSE 15 62 THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
RT694 100K 1 \\2 7 T20W W 20T | o TRo L e TR ToRARK TR S LS L v
O 5% 1I7Z20W 20T | TO MAINTAIN THI S DOCUMENT | N CONFI NCE
RI695 100K IAAAZ 5% T 20W—MF—20T LCD PSR EN 15 62 Il NOT TO REPRODUCE OR COPY | T o= 16 OF 120
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Ext ra BPM Test pOI nt S 4940 36 27 17 30,15, 11,8 & PP1V0O5_S0 I\/Er ged ( CPLJ/ PC:H) M Ccr 02_ XDP 49 40 36 27 17 30.15,11.8 ¢ PP1VO5_SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
oo XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RIBIO 81 1, ppn2 o |
s XDP BPM L<3> TP‘PGTP1803 J1800 support chi pset debug. A S XDP °
D L an e 1830 DF4ORG GORP- 0. 4V e XOPCPUTGC  RIBIS s1 vl
o o y—XDP_BPM L<4> S PLACE NEAREDD500. £60r 28~ V V5
XDP_BPM L<5> 17 1 P1804 150 62 M8t ™ and T i : J_
os S@—#(Q_EF,)STF’lSOS %15‘,4" an MS are terninated in CPU. =
. XDP_BPM L<6> 4y > TP1806 B o
o o —XDP_BPM L<7> 115, Tp1 807 o5 52 oy XDP_CPU PREQ L OBSEN AQ —— 1002 o= OBSEN Q0 CPU CFG<17> ame
TP-Pe « = « oy XDP_OPU_PRDY L CRSEN_AL — o0 e CBSEN C1 CPU_CFG<16> . D
™ — =0 O~ — = = Jenu]
0 O
o s oy CPU_CFG<0> OBSDATA_AQ 20001 gus OBSDATA 0 CPU_CFG<8> ams s
o6 CPU_CFG<1> ORSDATA_A1 — 2 11 i OBRSDATA_C1 CPU_CFG<9> 665
™ = $=— 100 13 - = <M
0 O
o o oy CPU_CFG<2> OBSDATA_ A2 =100 015 gup OBSDATA C2 CPU_CFG<10> ame s
626 CPU_CFG<3> OBRSDATA_A3 8 17 oo OBRSDATA_C3 CPU_CFG<11> o6s
[Eno — =0 01— = <am
0 O
o o my_XDP_BPM L <0> CBSEN_EO ——220 012 gy CBSEN DO CPU CFG<19> am:
. XDP_BPM L<1> OBSEN B1 — 2 23 s OBSEN D1 CPU_CFG<18> .
[ans L =0 01> o= L <am
0 O
o o oy CPU_CFGe4> CBSDATA_EO 2500 017 _gma OBSDATA_[0 CPU CFG<12> ame =
- CPU_CFG<5> ORSDATA_B1 ) 29 e OBRSDATA_D1 CPU_CFG<13> o 65
mg = *=—10 O —— = — <™
0 O —
XDP os o > CPU_CFG<6> OBSDATA_B2 =10 012 om OBSDATA_ D2 CPU CFG<14> ame o
CPU VCCST PWRGD R1800 1K 1 5 o o —CPY_CFG<7> OBSDATA B3 =00 0135 qup OBSDATA D3 CPU_CFG<15> ame =
e = = BT 2. 5Amm 50 17 20W —MF 20T 38 5 o137
XDP 2 XDP_CPU_VCCST_PWRGD PWRGDY HOOKO T Dyl ECHE L TPCI K/ HOOK4 NC
w1 PM PWRBTN_ L R1802 0 1 - E— XDP_CPU_PWRBTN_L HOOK1 2001 o | TPCI K#/ HOOKS NG
AR - I35 2.54mm o VCC_OBS_AB 44 5 o143 VCC_OBS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 10 05 e RESET#/ HOOK6 o XDP_CPURST_L R1805 1K 1aa2 _PLT REﬁEl’ L am s s
s 17 13 PM PCH SYS PMROK ~ R1804 0 1 2 2 XDP_SYS PWROK HOOK3 o8 47 o DBR#/ HOOK7 XDP_DBRESET_L 176 A =U0500> AG7: 2. 54mm
@ /\/\/\/ 5% I7T6W M-LF 402 - O O - —? -
S0 5 o442 NOTE: XDP_DBRESET_L pull ed-up to 3.3V on PCH Support Page
67 5 35 25 19 10y SVBUS_PCH DATA SDA ——20 015 o= TDO XDP_PCH TDO ame e o
67 54 38 25 19 14 [T SMBUS_PCH CLK Slo N - 54 5 o423 - TRSTn XDP_TRST L
o 62 16 12 @ XDP_PCH TCK TCK1 - 00lP o DI XDP_PCH TDI OO 12 16 52 67
o 62 10 6 gy XDP_CPU_TCK . TCKQ - 00l - VG XDP_PCH TMG D 12 36 %2 &7 C
XDP 60 5 o159 XDP_PRESENT#
w012 PCH_JTAGX R1835 0 1 2 XDP XDP XDP 7] XDP XDP CRITI CAL
feut; 2 0201 XDP
Pact RERR=0YB00 28 8mm C1810é 1 1R1831 C18109 1 64\ 63 1C1801 1C1806 840
B et N S T i TR o556, {
lew -
ey $ieer  onbgl] | 51850847 | e 2 B o L
= J_ = mmﬁ_lﬂmn_DUnT_r XDP_CPU TDO pent KR
= = | =. Y @ <
XDP_CPU PRESENT L 3 CRI TI CAL
840 «
DNNSL%VK— 7 >
SOT- 563
—[ % —
Al 3T [» XPP_CPUPCH TRST_L o 52 16 o2
| = . B mm o - VAKE_B/ =
o — XDP. P TRST L 612 16 62 65
RITICAL [ =" XDP"CPUPCH TRST L oo ¢ 22 11 2 o0
I 842
PCl_I XDP SI gnal S DN,\BL%SOT\/KS_GZ O"’
These signals do not connect to XDP connector in this architecture, only accessible _
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o n
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 55728 o e 5 XDP_CPU TDI QD © o2 *°
: _ : 59 57 56 54 50 49 48 43 33 ;7 _PPSV_S0 CRI Tl CAL
>IE’D(;I—V );DP Si gnal s Non- XDP Si gnal s ey, PP3VA S5 i
o qD—X0P_M.B_RAMCEQD ‘7 TP1870 oL e 7 o B
5 16 14 (00T} XDP_USB_EXTA OC L rE—= XDP_USB _EXTA OC L ) 14 16 33 1R1845 SOT- 563 1:9
VRKE_BASE= - Cl18451 © ¥
63 59 16 1 (OOT} XDP_USB EXTB OC L VARE BASESTRUE — — XDP_USB EXTB _OC L (T 14 26 59 62 R %:: Ul\,é;ZS gﬂ%OK o) 7;'1’ n XDP CPU TNS o e
— 1/ 20w PLACE_NEAR=JTI800. 57:28nMm o -
1 @@ XDP_USB EXTC CC L ™ TP1873 X5R- 8%01 2 TS G v = M —
w XDP_USB_EXTD COC L e SOTE9L z PP1V05_SUS
™ }F%GTP1874 57 35 17 [T ALL_SYS PWRGD 2]A IQ\ Y| 4 XDP_JTAG CPU | SOL_L °0 %8
63 16 15 XDP_SDCONN_STATE CHANGE L — XDP_SDCONN_STATE CHAN(E_ 15 16 63 =
e 2 e e e R BASESTROE NCxeLINe N5 s ne NO STUFF
10 15 gy XDP_M.B_RAMCEGL > TP1876 @D 1612 P TA R1 1K > 1
TP- P6 = - | = . ©28mm 3
- XDEM.B_RANCEGZ TR, TP1877 XDP_PCH_TDO R1890 51 -
XDP_M.B_RAMCEG3 o o2 10 12 e o e NEAREIOE 00, ARG T o8V VA5
18 15 A 11D TP1878 = = . TZ28mm 5% 17 20W MF 20T
TP- P6 XDP
10 10 0 oy XDP_ITAG | SP_TCK I XDP_JTAG | SP_TCK P = o oo RIBIL e oy
]_.K XDP
1 qomXDP_SSD PCIE3_SEL L ggg; » LAANA2 5% 17 20W NMF 20T o7 62 16 12 _XDP_PCH _TNVS R1892 51 » 1
12 XDP D PClE2_SEL_L 2 . i | = . T28mm %
«n SSD_PCl S LAAN2Z—sor—rrow——or—¢ NOTE: Must not short XDP pins together! NO STUFE
w2 o XDP_SSD PCIE1 SEL L R1883 1K izap2 oo o o o o2 10 12 XDP_PCH TOK R1896 51 . L
q ] = . TZ28mm 5% 17 20W M- 201
1 oom-XDP_SSD PCIEO_SEL_L R1884 1K LAAA 2ot row——or——SSD PCILE_SEL_L am e NO STUFF
o2 40 16 15 gy XDP_LPCPLUS GPI O S XDP_LPCPLUS GPI O @ o e o5 62 16 12 5 _XDP, PO TRST. _ 7 Sl - |
» g XDP_PCH GPI QL7 i’;__'FF',)sTP1886 =
e XDP_PCH GPI O76 T1®P_P6Tp1887
25 18 16 15 XDP_JTAG | SP_TDI — XDP_JTAG | SP_TDI 15 16 18 2
o101 D ARE BASESTRUE ——— oD 25 10 10 25 lstc VASTER=W LL J43 SYNC DATE=12/ 17/ 201 A
Unused & MLB_RAMCFGX GPl Os have TPs. "7 CPU PCH Mer ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. g
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. L) <E4LABEL>
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. TH]:E .I“S;,g.:mpml: A?LEEFQEI(NF:;:THEERTY:
SSD _PCI Ex_SEL_L straps are connected via 1K to common net. R POBLOSOR AGREES TO THE, FOLLOW NG
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. |: L&@gﬂ;w ?o’g:". ITN O DENCE 18 OF 120
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

Chi pset uses 24MHz crystal, GreenCLK kept to save 1x 25MHz crystal

& 1x 32kkz crystal PCH Reset Button Menory VTT Enabl e Level - Shifter
47 45 41 38 36 35 34 33 30 17 PP3V42 G3H PR3V SO CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
: . Coi n- Cel | : VBAT (300- ohm & 10uF RO wenunBEERE
This looks a little ugly to support | . B R
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO oo oo o 0o PPAVZ_S3 PP3V3 SO go,52.50
pin 5 nust receive S5 power (Stuff R2042) f#§ ¢ _PP3V3 S5
7 Coin-Cell & G3Hot: 3. 42V G3Hot 1R1970
tn- . 1 o
Coin-Cel| & No G3Hot: 3.3V S5 C1970 N s 330K  TPS51916 I(leak) = +/- 1uA,
No Coi n-Cel | : 3.3V S5 S — 59 :
No bypass necessar 2 u1970 o Vih(min) = 1.8V
GreenCLK 25MHz Power .0 PP3V3 S5RS3RSO_SYSCLKGEN P Y o NO STUFF e X5R- 655 TARPIC07GF 2561 33uW when driven-1ow
Mist be powered if any VDDIOis powered. 'R1997 - > CPU_VEWTT_PWR_EN_LSVDDO 2p o v NEM/TT_PWR EN . .,
VARE_BASESTRUE
CAM XTAL Power » _PP1V2_CAM XTALPCl EVDD ~ 0 9 9 ow NCxeLINe N5 yne L= MEMVTT_PWR EN e
TBT XTAL Power 62 60 27 26 25 15 _PP3V3_TBTLC ) § VBAT and +V3.3A are 7%'2”: fevs)
internally ORed to 23| K PART=SYS RESET )
19241 C1922 €1902 g | ereate VoD RTCAUT. )
1 1 1 —
o — —— U1900 +V3. 3A shoul d be first =
0% —— 0% —— i
R avai |l abl e ~3. 3V power L
x5R géo xR géo —F Xgé SLGSL:SF}\,“BCV to reduce VBAT draw. =
CRI TI CAL
KPLUS vl VE_MTernQ®j_ 11 \icE 25MA 32, 768K| 12 PCH_CLK32K_RTCX1 " 59 57 56 54 50 49 4o 43 33 35 _PPOV_SO
= — a 6 lvicE 25M B . 1
C1905 = 14 \vice_25M C 25M AL 9 o R1920
12PF ngos 25M Bl 8 NC SYSCLK CLK25M CANVERA 2 o PCI_I I\/E D S a.bl e St r a,p %o(/?)OK
2|1 o SYSCLK_CLK25M X2 LARA g SYSCLK CLK25M X2 R o 3% 25M ¢ 15 ®  SYSCLK CLK25M TBT o 20W
Lh %Y | NO STUFF -la *PPVRTC_GaH T Q1920 2201
weo- & cepu - RJLet o¥5: 'R1906 vourl 1 g | For SB RTC Power DMNSLOBVK-7 o Sl DESCRI PTCR OVERRI DE LS5V
1 — M THRM i
NCig: 25. 000MHZ- 12PF- 20PPM E“é%ow e ) 1 01910 w110 PP1V5_SOSW AUDI O HDA 2
0%29;3%6 -‘;wg_ 2%2. 5V ) NEEIE e % E [ o]RT |o SPI _DESCRI PTOR_OVERRI DE
=
112 . & SYSCLK_OLK25M X1 —F Xgé [P
A NOTE: 30 PPM or better required for RTC accurac
= NPO- §§5°</ CERM K g DNNSL%:LVK '2'
1 =+ 5 KH
112 NG RIC CLK32K RTCX2 , = NC RTC CLK32K RTCX2 e+ H
PCH 24M+Hz Crystal —BRSES TTESTETROE = et
C1915 D—==—
6. 8PF nglS w SPI _DESCRI PTOR_OVERRI DE_L 1
1|2 o PCH CLK24M XTALQUT R 1 2, PCH CLK24M XTALOUT 2 =
[ J << PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
CRI TI CAL 5% . 3 )
+ - -¥1F’F ; Y1915 1/ 20w 1R1916 If high, ME is disabled. This allows for full re-flashing of SPI ROM
oégm NCX NC 24. 000NMHZ- 20PPM 6PE o1 A, SMC controls strap enable to allow in-field control of strap setting.
C1916NCX ‘:@(XNC 3. 20X2. SOMV SML 750w QL920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
6. 8PF ;‘V 2201
1|I2 . PCH CLK24M XTALIN @y 22
1 +/.$.¥1PF VCCST (1.05VvV SO) PWRGD
S PCH 24MHz Qu
t puts w02 70 19 1719 35 37 33 3, LEOVS_ S5 PP1V05_S0 g ogs.15 10 27 30 10 40 53 50
R1927 —— L PC_CLK24M SVC i !
o mpLPC_CLK24M SNC R 1752, 2 LPC CLK24M SMC P 1939 cr 71 cal [R1931
= . co. Imm
- 126w °/ Vol 74AUPIG09 EZ'?UW
2’\6:1 R1926 X5R- \U; SOT891 2201
o 1 LPC CLK24M LPCPLUS R ot LPC CLK24M LPCPLUS PR 3517 1s ALL_SYS P\I\RGD 2|a vi4 CPU_VCCST_PWRGD 516
D = S P ACE REARSO0S 00 APTS 5T~ My v D
1/2h§,_ow 57 55 10 13 y—PM_SLP_S3_L 1l
1
-3 |NC
NC GN\D
=
PCH PWROK (Gener ati on I
g g gy PP3VA2_G3H = PMPCH PVROK o
72 63 62 80 50 BYPASS=U1950: 5MVI -
vepsnREHLERSVS SO 1 C1950
R1950* g i
9 10K 2 $8¥ cerm NO STUFF WF: Do we need this?
5% ozot R1963%| |°R1960
2012 = 59/u 5%
74LVC2COBGT 1/ 20W 1rzow CKPLUS_WAI VEZUNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
7 35 17 16 ALL_SYS PWRGD 1 1 1 8
R1951 e O (119507___PM S0_PGOoD 5 i R1962 VNG, VASTErS 43 NLBL BYNG. DATE=017 00/ 2013
w7 v o GRY VR READY 1 2 CPUVR PGOOD R 2l oa ) NO STUFF U19502___SYS PUWRK_R LARS 2 PM PCH_SYS_PWROK g 1 1 2 T Chi pset Support
ware CPU VR READY — yZbw 3 Rl?o%lKl 6l o8 oo
- 0201 1/ 288 4 201 Ap le I nc <SCH_NUN|>I D
< 2§¥V CKPLUS_WAI VE=UNCONNECTED_PI NS ® p .
2 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APPI
THE POSESSOR AGREES TO THE FClLON NG
36 25 27 [T SMC DELAYED PWRGD | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 19 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7

6

2 1

8 21 20 10 18 _PPOV6_S3_NMEM VREFCA A

68 23 22 10 1 _PPOV6_S3_NMEM VREFDQ B

— PPOV6 S3 NVEM VREECA A 10 10 20 21 6
= WAKE_BASESTRUE ~ VOLTAGE=0-6V_

o8 23 22 10 1 _PPOV6_S3_NEM VREFCA B

— PPOV6_S3 MEM MREFDO B s 10 22 25 o0

— PPOV6 S3 NEM VREFCA B s 10 22 2
— NAKE_BASE=TRUE  VOLTAGE=0.6V

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

i .
Pl at f R t Co ti G eenCLK 25MHz Power DDC Pul | - Ups
a orm ese nnections NO STUFF 2.2k pull-ups are required by PCH
Unbuf f er ed R2040 to indicate active display interface.
R2081 0 50 30 3 30 10 2 _PP3V3_S3 AR 2 _ PP3V3 S5RS3RSO_SYSCLKGEN & 1 DP++ spec viol ation, should remove!
1015 20 rmy—PLT _RESET L LAMNE LPCPLUS RESET L _poomy w o2 o0 1/;2%% ) PP3V3 S5RS3RS0_SYSCLKGEN ., . % 2 #1183 55 5 8 3§ ;- PP3V3_SO
“ﬁw R2071 NG STUFF RS NO STUFF NO STUFF
0 - R2020'| [*R2021 R2022'| |'R2023
LAAA 2 PCA9557D RESET_L oo 0 RrR2041 5 5K 55K 5 5% 55K
vgdw wenuyEEER P PP3V3 SO AN 2 R2041/2 shoul d be stuffed for ‘ 2. 2% 52k 2 2K 2K
o, BRETBHBREN L o GreekCLK A or B depending on S2 rail M 61 M 55
72 63 62 50 59 L. . 0201 R2042 shoul d be stuffed for GeenCLK C 2115 DP_TBTSNKO_DDC CLK |
BHH1F prava S0 Scrub for Layout Optinization 2 10 1 _DP_TBTSNKO_DDC_DATA
RS R S Buf f er ed R2842 1515 _DP_TBTSNK1_DDC CLK
s e o8 w031 15 1 o, PP3V3_ S5 1 2 1 1: _DP_TBTSNKI_DDC DATA
1 MzZ4VHC. R2872 5% TBTSNK1_DDC is pull ed-up just to indicate that
U2071) PLT_RST BUE L L 2 SMe LRESET L oo = o, DP port is used. No DDC on this port, AUX-only.
2 5% .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
1C2071 3 Ifgoq(?o o¥h1 R2888 DDC_CLK pul | -ups are unstuffed.
L8590 %, 1 2 BKLT PLT RST L ey
v o b Thunderbol t Pul | - up/ d
‘Fog_l@m 2361 R2089 Ug%dw under oo u - up owns
0201 " . .
.0 CAM PCIE RESET L oy o Cactus Ridge G2SX signal pulled-up to SUS rail
1 26 N = 1V IR0
= 1/5%0w
0201
R2013!
27 30 15 o PCH _TBT POl E RESET L — PCH TBT POl E_RESEfm 1 10 o0 10K
- STRE - 1/2§;Z\7
MAKE_BASE 201,
25 18 154y TBT_GO2SX BI DI R — TrRE  TBT G®SX BIDR e w0 o
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
TBT_Cl O PLUG EVENT — TtrE _ TBT_ClO PLUG EVENT
25 18 15 @ — @15 18 25
w0238 18 37 4 PP3V3_S5 ‘
'%%Eyd:': — Required for unused second TBT port
BYPAS! =C:2033bmnl = D TBT B Cl O SEL 1
TUF L » @ DP_TBTPB_HPD R29010 >
1T s @ IBT_B CONFI G2 RC o
X5R- CERM 2 TBT B El 1/ 2i
56
NOSTUFF TEBT B LSRX 201,
L CRI Tl CAL
- C1308
s st 200 0 [y PMUSLP_SA_L PP R R2016'| |*R2017 R2018'| [*R2019 |'R2014
U20304___JCAVERA PVR EN o 198 < 0K 19K s 2 0K 19K
CAMERA PWR EN PCH Y408 e — @D vz Sow vz Sow Sow
* I 201,( |,261 201, 1,261 5201
5 3
NC
Power State Debug LEDs = . =
DBGLED TBT Al i ases
(For devel opnent only)
PP3V3_S5 R2%94 R2830 VAKE_BASE
1 2 2 10 10 ry—DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK oo 5 5 20
PLACE_S| DE=BOTTOM 1/51D/§w 1/520/8W 28 18 13CHD) DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA B 19 18 28
[V it MAKE_BASE
402 0201 —
2516 1 DP_TBTSNK1_HPD — TrRE ___DP_TBTSNK1_HPD T
DBGLED DBGLED DBGLED oy =DP TBISNKI M. C P<3..0> — tme  DP TBISNKI MG P<3..0> ao0:n e
R202%2|< RZOZ%E R202%§ > =DP_TBTSNKL M__C N<3..0> — tre DP TBTSNKL M._C N<3..0> s s
Lo Lo o o 25 10 13y DP_TBTSNK1_AUXCH C P — TrE  DP_TBTSNK1 _AUXCH C P r
Mg Mg Mg o5 25 18 12 DP_TBTSNK1_AUX N = DP_TBTSNK1_Al N 12 102
201, 201, 201, 1 1 [rwy—DP_TBTSNK1 DDC CLK — IRE DP_TBTSNK1_DDC CLK Pyral
DBGLED S3 DBGLED S0I 3 DBGLED SO o1 DP_TBTSNK1_DDC DATA — trE__ DP_TBTSNK1_DDC DATA 15 18
Si ngl e-port TBT i npl enentation does not require DDC Crossbar
DBGLED DBGLED DBGLED
A A A
D2092 D209 D2 MAKE_BASE MAKE_BASE
8 GREEN- 56MOD- 2MA- 2 8 GREEN- 56MOD- 2MA- 2. 65V /38 GREEN- 56MCD- 2MA- 2. 65V 25 19 15 @RI TAG | SP_TDO IRE — JTAG | SP_TDO amis e
W LTQHG S ~ N LTQHG SM- N LTQHG SM- 25 19 10 15 [T XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK [OOD 15 16 10
K BHORERRRTESE L K BHORERRRTESE TN K BHORERRRTESE L 2 19 10 15 [y XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oo 35 30 10
DBGLED S3_D DBGLED S013 D DBGLED SO_D 25 10 15 M JTAG TBT_TNVB — tme JTAG TBT TMS oD 1 0 2
= DBGLED ols DB%gED ol DBGLED bls No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DWNSLO6VK- 7 : DNNSL%/TK-7 : DWNSLO6VK- 7 :
H H H RAM Confi gurati on Straps
SG'I:;"S,, 20“#51 sG":;"s,, Pul | -downs for chip-down RAM systens
10 15 @ XDP_MLB_RAMCFGD
57 56 28 S4_PWR EN = = = = 115 ) §$ &S RAWFRANCF%
5738 50 29 0 23 PM SLP_S4 L 1615 ¢y
5735 17 13 PM SLP_S3_L 16 15 XDP_M.B_RAMCFG3
YOS TSP S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
et R2050'| R2051'| R2052'| R2053*
10K 10K 10K 10K
1/ 23W 1/ 23W 1/ 23W 1/ 23W
AT AR AT 4
= SYNC VASTER=J43 ML.B SYNC_DATE=01/ 17/ 2013
LPDDR3 Ali as Support Proj ect Chi pset Support
s o TP_CPU_MEM RESET L = R CRYU_NEM RESET L Appl e Inc <SCH _NUM>| D
w0 15 o TP_MEM VDD _SEL_1V5_L — TP MEM VDD SEL_1V5_L . 4 o p :
= REBASESTRE——— o ——
w0 PPOVE S3 NEM VREFDO A — PPOV6 S3 MEM VREEDO A .o e <E4L ABEL>
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Page Not es CPU- Based Mar gi ni ng P MM REEDO A LSO VRef Dividers fues

?O:g;:s%g' g:s;ef/R:E'e:ﬁ/;g\led by this page: FETs for CPU isol ation during DAC nmargi ni ng DDRVREF_DAC EN RC s to avoid drain glitches CRI TI CAL Al ways used, regardless
. —PPDDR S3 MEMVREE CRI TI CAL R2225 May not be necessary due to C22x0 DDR\/REF DAC of margi ni ng option. 1R2221
_S3_ 100K 8 2K
- : - - i > VREFMRGN DQ A EN RC , o L06VK- 5o
Signal aliases required by this page: ~ TO6VK- 7 A% © 1/%0w
oC YREEDAGS Sab o DVNBL DDRVREF_DAC e DDRVREF_DAC L
T SE - E3 J_ R2201* NE C2225 1 = R2223 298¢ ACE_ NEAR=QR220. 6: 3nm
- =1 2C_VREFDACS_SDA g fook 201 0. 1UF w TY.YTD 1480 . PPOVE_S3 NEM VREFDO A
- =1 2C_PCA9557D_SCL » m>—CPU_DI MVA_VREFDQ ol T3Te - s 13 - A A Ty v— W ErEy § w002
- = - CERM- X5R 0 - | = | 20 1mm N_| - . mm
| 2C_PCA9557D_SDA L, P o LER I @275 pn 6 i EAR= 55201
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. 1 = PLACENEAR=Q220. 6: 2mm 11 26W
I TI CAL = 1C2220 o
CRI Tl CAl —L 0. 022UF 201,
N CPU_MEM VREFDQ B | SOL = 10y,
o] DMNELOGVK- 7 DDRVREF_DAC CRI TI CAL 2 X8k CeRM R2220
o T RG> e -¢ MEM VREFDO A RC_ 1249, ‘R4l
, CPU DI MVB_VREFDQ ol T3Te 1 2> VREFMRGN DQ B EN RC ~ %5 . Vi v So6
AN/ LO6VK- 7 1/20W 1/ 20W
R MR DDRVREF_DAC 5% DDRVREF_DAC ° NE =
) R2202! R C2245 1 g R2243 2ot 298¢ ACE_ NEAR=QR260. 6: 3nm
NOTE: CPU DAC out put step sizes: 100K 201 0 1UF o T3 To 10 PPOVE S3 MEM VREF B
DDR3  (1.5V) 7.70mV per step 0QK "o - L 2 Ry 1022 23 00
DDR3L (1.35V) 6.99nV per step CRI Tl CAL eyl ceRM S8R 2 2|§u.—'° 6 ysbw  PHACENEARERE2AL 2 AT PERECR-WDIRED. 2 mn
LPDDR3 (1.2V) ?.72?nV per step " 220 201, @ PN S s B R2g42%
[Y) Sor- 6|506VK' 7 = PLACE_NEAR=C2260. 6: 2. 54mm PLACE_NEAR=Q2260. 6: 2mm )
= . 1 24 1/ 20W
) L0 0220F 201
. > CPU_DI MM VREFCA ol T8 CPU MEM VREFCA A | SOL T Qg 22 :
: i N DDRVREF_DAC CRI Tl CAL S6R cerm R2240
NOTE: CPU has single output for = 0201
VREFCA. Split into two R2265 DORVREFE_DAC M VREEDQ B 12422 ‘Ra261
signals for independent DAC LAAAZ VREFMRGN CA A EN RC o %NSLOGVK— s 1%
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC e DDRVREF_DAC L ]sors W= oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 C2265 1 2 R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN _CPU_EN i's | ow o DVNBLOBVK- 7 100K 0. 11%'; 0 TZYTD LAAN 2 PPOV6 S3 MEM VREFCA A 4020 21 o
to renpve short due to CPU. = 1/ 200 cerdiel 2 M 1% PLACE_NEAR=R2261. 2: 1mm N-NECK-W DTH=0: 3 nm
E i RSN 1/ 20w 1
o] T8Te 201, P R2262%
DAC- Based WMar gi ni ng ) N g s
e 1
—L 0 0220F 201,
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL T, 2%
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 2 355, CERm R2260
oM T R2285 DDRVREF_DAC M VREECA A ,24.9 1R2281
w13y 35 PP3V3_S3 Rezis . LAAR2 VREEMRGN CA B EN RC | o %BLOBVK_ % 8;,2K
s SHORT, PP3V3_ S3_VREFMRGN DAC DDRVREF_DAC e DDRVREF_DAC 01 ner = oW
NotE W&ES. m R2207: i C2285 1 3 R212083 238 ACE_NEAR=Q260. 3: 3nm
NRE 3V DDRVREF_DAC DDRVREF_DAC 100k 0. 1Lk o TZYTD LAAN, 2 PPOV6 S3 MEM VREFCA B .1z s
C2200: 1C2201 1/ 200 NF'XS‘FQ 2 s, P 19 PLACE_NEAR=R2281. 2: 1mm MNREREWBHES: Z ™
22UF —L 0 1UF VE A 120w 1
WO T % CRI Tl CAL e % Reg82
CERM 2 2 CERM X5R L . .
402-1F T 0261 ¢ DDRVREF_DAC 1L (Al 4 Rs) - féﬁ%"gg‘*meo’ 8: 2m 11 26W
VoD N DDRVREF_DAC I 55350 280,
% 25 19 35 34 Iy SVBUS PCH CLK 6lscL U22g0vour 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFNVRGN A _RDI V R22x6 pin 2: T, 9%
w25 19 15 syqery SMBUS_PCH_DATA Tsoa N vourel2 VREEMRGN DO B R2246 4.02K 1 2 VREFNRGN DQ B RDIV Doz i 2o 0301 ™ R2280
87 ) - | = L1 2. mm
9 @ vourcl4 VREFMRGN CA_AB R2266 4. 02K 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm MVREECA B 13 e
Addr =0x98( WR) / 0x99( RD) 10 & vourols VREFVRGN_MEMVREG |_R2286 4.02K 1\ n 2 VREENRGN CA B ROV PLACE_NEAR=(D265. 4: 2. 54mm et =
GND.
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
1 PP3V3_S3 15 18 19 36 30 39 56 60 62 62
? CRITI CAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL C2205 1 DDRVREF_DAC
C2202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0.1UF L VoS 100K cERWIBR 2 o> U2204 -
ol w2201 1 25% 0201 - VAURXazss R2214
eV B 2 PCAGB57 201, 1 a VREEMRGN_MEMW/REG BUE 157 AR DDRREG FB g
FN ooy Pole VREFMRGN CPU_EN - e, \ B 178w PLACE_NEARER7ALS. 2: 1mm
3/p0 Pl 7 VREFMRGN DQ A _EN 2601
Addr =0x30( WR) / 0x31( RD) a1 P20 VREFMRGN DO B_EN
s|an P[0 VREFMRGN CA A _EN
pallL____ VREFMRGN CA B EN =
psliz__ VREFMNRGN MEMVREG EN CRI TI CAL
67 50 3 25 19 16 10 [Ty—SVBUS_PCH CLK ilscL Pe| 13 VREFMRGN _SPARE_EN DDRVREF_DAC DDRVREF_DAC
67 50 38 25 10 16 10¢gy SVBUS PCH DATA 2lspa P7l45 NG R2213*
100K U2204
THRM RESET* 15 5% A2 B
Y oo 17200 — Ul MRxagss
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. A3 " DDRVREF_DAC
_ ST . = + v R2217
NOTE: Margining will be disabled across all Y
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % 0w
CKPLUS_WAI VE=unconnect ed_pi ns VF
m PCA9557D RESET L DORVEr_ DG 5
R2212*
160K L
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA VEM VREG gy
2012 ﬁélc NVAGTER=W LL J43 SYNC. DATE=02/ 047 2013
DAC Channel : A B C C D e
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF MARG NI NG
NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vi der
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1. 35V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vi der d} Appl e Inc. <SCH_NUM~] D
Nomi nal val ue 0. 600V (DAC. Ox2E. 5) 0.675V (DAC. 0x34) 1.200V (DAC 0x5D) 1.343V (DAC 0x68) ZEAL ABEL>
Mar gi ned target: | 0.300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5mV) | 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/- 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - 0Ox69) 0. 000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - OxD1) I%L@i&hﬁ%ﬁi?i?zfiiﬂ*
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = sourced) |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 22 OF 120
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV /| step @ output 3.53nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART

8 14 6 5 4 3 2
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LPDDR3 CHANNEL A (0-31)

U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
68 61 24 NMVEM A _CAA<0O> R2 Icao (1.&F 2) pco| P9 =MEM A 0> 61 60 55 23 22 21 20 _PPLV8_S3 Ll (2 &k 2 B2
o0 o1 20 MEM A_CAA<1> P2 lcar 8 oaL[ N =MEM A 1> o A4 & B5
o o1 20 MVEM A_CAA<2> N2 |onp , pe| N0 =MEM A_DQ<2> o 5 8 3
o8 6124 MEM A_CAA<3> N3 Icas < pog| M1 =MEM A 3> o1 A6 } B4
o o1 20 MVEM A_CAA<4> VB |caa 3 oot| VB =MVEM A_DO<4> o ATO b E5
oo my MEMA CAASE> o Rloas N o5 =MEM A_DO<5> o U | | ooy g Fs
o8 61 24 7 M A <6> E3 |cae ® pge| MLO =MVEM A, > o1 w S J12
o o1 20 VEM A_CAA<7> E2 |car P . e —VEM A DO<7> o o 5 g K2
ooz rmy MEM A CAA<B> g D2 lcag o poe| F11 =MEM A 8> o U6 i L6
oo mm—NVEMA CAASO> 5 @ loag = DO F10 g =MEM A DO<O> o u10 m M
F9 = N4
o207 MEM A_CKE<O> K3 okeo  OM T_TABLE ﬁf F8 _ﬁm ﬁ ﬂz * o0 60 51 40 20 22 21 20 10 17 _PPLV2_S3 A8 oM T_TABLE V58|
Ka = 61 A9
68 24 7 EMCKE<—1>‘—CKE1 CRI Tl CAL bo12| ELL —VEM A 12> o = CRI Tl CAL R4
o8 24 7 VEM A _CLK_P<0> 33 ot oqu3| EL0 e -MEMA DO<I3> o, = RS
68 24 7 EM\M‘—JZCK,C pqra| E9 =MEM_A 14> 61 06 T2
v o MEMACS Lo> e cact® MM A Lo G = :
oo T MEMACS L<1> o Tigee: o i —VEM A DOS17o " = i
L8 |onvo pats| T10 =MEM_A_DOQ<18> o o o H2
3 |pwv pato| 1AL =MEM A _DQ<19> o 12 -
P8 |ove pQeo| R8 =MEM A 20> o 36 03
= 8 Iove pe1| RO =MVEM A 21> o o] | Voo e
18 pee2| R0 =MVEM A 22> o = o
68 61 24 21 7 EM‘—OJT bopa| RLL —VEM A 23> o o vsscAl o
pepal CL1 o= =VEM A DQ<24> o L5 P3
MEM A_ZQ<0> B3 lzq0 paes| €10 = =VEM A DO<25> o« P4 Ve
MEM A ZO<1> B o e[ @ s VEM A DO<26> o - 37
=3 =
o 21 10 1o PPOV6_S3_MEM VREFCA_A VReEFCA e A D te - Pe o
s 21 1010 PPOV6_S3_MEM VREF \VREFDQ D@g——t—"’i-—m—M —VEM A DO<29> “ © =
Al B9 =NVEM A 30> C6
NCx——— B0 20 g =NVEM A DO<30> o
NCx—22_| D1l B8 =NVEM A 1> o 68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 F2 D12
A2 @ E6
NC: L11 =NVEM A N<O0>
YR DQS0_C o
NOX oL Ol g =MEM A DOS N<1> o K8 } | vooca ko
NCx 513 pgs2_cf Pt o= =VEM A DS N<2> ~—m = =
NCX*— | nu Dgs3_cf PLL =MEM A N<3> o ®
%XT 7 L10 =MEM A DOS_P<0> " 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 g; )
NCx—2 | pos1_T| GLO =MEM A P<i> o ) vssq | K10
NCx—2 pgs2_T| P10 o= =VEM A DOS_P<2> ~—m. E12 L9
X | Doss T/ D10___ge =MEM A DOS_P<3> ol Gz "
NCxe23 | - M2
[ o NS
NC K9 NC H11 P12
NCX—z3 ] 39 RS
NCXx——— J10 T6
@ VDDQ T12
K11
w0 60 51 10 20 22 21 20 10 17 PP1V2_S3 s
N8
1C2300 [+ C2301 |1 C2302 [1C2303 |[+C2304 |+ C2305 |+C2306 JiC2307 N2
0. 1UF —L 0 1UF L 1UF L TUF L TUF L T0F L T0UF T0UF
10% — 10% -1 10% -1 10% -1 10% -1 10% -1 20% 20% R12
2 16V 2 18v 2 lSV 2 lSV 2 lSV 2 lSV 2 25V 2 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM ull
0201 0201 402 402 402 402 0603 0603 —
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 =
1C2320 [1C2321 |1 C2322 [1(C2323 [1(C2324
UF L TUF T L IUF —L TOUF TOUF
10% -T— 180/0 - 180/0 -1 20% 20%
—IZ 10V 2 10V 2 10V 2 25V —IZ 25V
X5R X5R X5R X5R- CERM X5R- CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 =
1C2310 [1C2311 |:C2312 PLACENENT_NOTE:
1UF — 1UF 10UF
2 18% T 9% T 3% 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o0 55 23 22 21 20 _PP1VB_S3 =
1C2330 |1 C2331 |1 (C2332 [1C2333
IUF — TUF ~ 7 L T0UF 10
—F 187 S 180 S 280 —F 380
X5R X5R X5R- CERM X5R- CERM
402 402 0603 0603

SYNC NMASTER=MASTER

SYNC DATE=NVASTEH

T

LPDDR3 DRAM Channel

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

A (0-31)

<scH Nnuve | D

<E4LABEL>

2
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LPDDR3 CHANNEL A (32-63)

u2400 Uu2400
LPDD§B3(§A16G3 LPDDR3- 16GB
FBGA

o8 o1 24 EM‘—RZW (1.&F 2) peo| P9 =MEM A 32> o1 60 55 23 22 21 20 _PPLV8_S3 Ll (2 &k 2 B2
oo nmm—MEMA CAB<1> 5 P lon 8 oo [ N® =NVEM A 33> o A [ B5
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LPDDR3 CHANNEL B (0- 31)
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LPDDR3 CHANNEL B (32-63)

10uF caps are shared between DRAM

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

20%
25V

2 X5R- CERM

0603

U2600
LPDDR3- 16GB
FBGA
ooz MEM B CAB<O> o R cpg (1.6F 2 p| P2 =MEM B 32> o
wonmm—MEMB CAB<1> 5 P2 lon 8 pQu[ N o= =VEM B _DQ<33> D =
ooz rmy MEM B CAB<2> g @ N2 e D | NLO o= =NVEM B DO<34>
o8 o1 24 @M‘—'\Bm gl pog| M1 =MVEM B 35> o
wonm—NVEMB CAB<4>  _ M oy = pQs| M8 =MEM B 36> o
oz mmy MEMB CAB<S> g P leas N D5 | M e—e =MEM B DO<37> S
o0 o 24 7 (ry—VEM B_CAB<6 - E3 |cne @ pQs|_MLO o= =NVEM B_DO<38> ao -
05 51 20 MEM B_CAB<7> E2 |car P bo7| ML =MEM B_DO<39> o
o o1 2 [y VEM B_CAB<8> - D2 |cag & peg| F11 MEM B 32> 76168
e m—MEMB CAB<O> 5 @ lcao w DBl F10 g =MEMB DO<41> S
F9 =
68 24 7 MEM B_CKE<2> K3 |okeo OM T TABLE D0 -~ _NEM B 42> o
MEM B_CKE<3> K4 - DQL1 o= =VEM B DOQ<43> D o
0207 MRy—NEMLED LRESSZ g — OKEL oo ) cAL parz| E11 =MVEM B 44> o
o8 24 7 MEM B CLK P<1> 33 ot oqu3| EL0 =MEM B 45> o
w207 oy MEM B CLK N<1> g I2 x_c pQual E9 =MEM B 46> o
D9 =
o8 24 22 7 MEM B_CS L<0> L3 {csox ﬁz 5 =$m S ig: o
w227y VEMB CS L<1> . L4qjes Dm7—“—L@Tg —VEM B 29> o
L8 | oque| T10 > EMB 50> <D -
S lom pqQro| 111 =MEM B 51> o
P8 Ipve peeo| R8 =MEM B 2> o
D8 Iove pe1| RO =MEM B 53> o
18 pe2| RLO =MEM B 54> o
66 61 24 22 7 EM‘—OJT pops| R —VEM B 55> o
pgea) C11 @=p=VEM B DO<56> oo
MVEM B _ZQ<2> B3 lza0 paes| €10 =NMVEM B 57> o
MEM B _Z0<3> B4 lqn bope| &2 =MEM B_DO<58> o
=3 =
w2 1015 PPOV6_S3 NEM VREFCA B VREFCA o o=\ B D892 =NEDEM B &Zgi o
ss 22 10 18 PPOV6_S3_MEM VREF VREFDQ pQeo| B1O =MEM B DQ<61> > o
AL B9 =MEM B 62>
NCx——— DBOL 20 gugp =NMEM B DO<62> o
NC)% wlm—“_zwﬂA_BﬁmL@m
NCx713 DQso_cf L11 =MEM B, N<4> o
NCx—57 pes1_c| 8t @ =NVEM B DOS N<5> S,
NCX573 pgsz_c| P11 o= =VEM B DOS N<6> .
NCX———1 nu DQs3_c| b1l MEM B N<6> 761 68
$ T13 DQS0_T| L10 =MEM B_DQS P<4> S o
NCx—2L pes1_T| GL0 e =VEM B DS P<5> .
2 | DQE2_T| P10 gy =MEM B DOS P<6> o
NoX 12 7| D10 MVEM B P<6>
NCx-12 | DQS3_T -~ DQS, oy 7 ot e
U3
NCx———
[}
NCx—z5
NCX*——] ]NC
NCx——
68 60 5140 23 22 21 20 19 17 _PPLV2_S3
C2600 [+ C2601 |1 C2602 |[1C2603 |:C2604 |+ C2605 JiCZGOG
0. 1UF  —L 0 1UF" L IUF L TUF L TUF L IUF TOUF
S 18y S 18V S 187 S 187 S 1%
X5R- CERM X5R- CERM X5R X5R X5R X5R
1 0201 402 402 402 402
0 51020 22 21 20 10 17 _PPLV2_S3
C2620 [1C2621 |1 C2622 [1(C2623
UF L TUF T L TUF TOUF
- 1% - 19% 20%
2 o 2 Yok 2 2k cerm
402 402 0603
he
68 60 51 40 23 22 21 20 19 17 _PPLV2_S3 -
1C2610 |1 C2611 PLACENENT_NOTE:
f— }S%F
2 3¢ 2 3 : )
iy Py Di stribute evenly.
o0 55 22 22 21 20 _PPLV8_S3 3
c2630 1C2631JiC2632
UF — TUF TOUF
187 380
2 xsR 2 X5R. CERM
402 0603

1

SEEEEEE R

VSS|

VSSCA|

VSSQ

U2600
LPDDR3- 16GB
FBGA
(2 OF 2)
w
<
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

S

S| 3| R3]S B[R &| |5

8|2(8|8

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

SYNC NMASTER=MASTER

SYNC DATE=NVASTEH

g

| PDDR3 DRAM Channel

B (32-63)

d} Appl e I nc.
®

<scH Nnuve | D

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

2



http://laptopblue.vn/

Intel reccomends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Ohmfor CLK D
o0 51 20 PPOV6_SO_DDRVTT o0 51 2 PPOV6_SO_DDRVTT
o8 o1 20 MEM A CAA<9> RP2701 56 4 5 ! em MEM B CAA<9> RP2712 56 « s {
o o MNEMTA CAAcg>  RPZ 70T 56 s Mo swrsrw oozt | 62,700 o BT VEM B CAAsss  RPZ 717 56 5 v\ swrsaw oz ) |1 G2 710
oo s - MEM A CAA<e>  REZZQL 56 2\ 7 o0 ORI e o o MEM B CAA<7>  RPZ /12 56 27 SWI3W aX0X0L F | oo
o0 o1 20 ry—VEM A_CAA<7> RPZ2701 56 1,/\\/8 S7®IS2W aX0201-H | —F RM X5R- 1 w5 o1 22 1 VEM B _CAA<G> RP2717 56 1 § S IT3ZW 4X0201- FF { —F RV X5R- 1
o8 61 20 [T NMEM A _CAA<5> R2700 56 1 AAN2 ° AX0201- H- o o1 22 oD NVEM B _CAA<5> R271 56 1 INVNE 3 4X0201- FF
o 20 1 I MEM A CLK P<0> RZ2701 30 1 5, D% 17 20W 20T WF s w22 anvg VMEM B CLK P<0> R2711 39 1 ’\/\/\,2 5% 17 20W 20T MF s
o0 oy MEM A QLK N<0> RZ70Z2 30 4 , SN IT20W 20T W ! 12701 [t C2702 o OD— EM B OLK N<0> R2712 39 5% TTZ0W 20T WF b L2711 2712
0 20 7 MEM A CKE<1> RZ703 82 1 An2 o0 G 7UF o4 7UF o B VEM B CKE<1>  RO713 82 A W2 5% A7UF A7UF
g MEM A CKE<0> R2704 82 1 /\N\/z 5% 17 20W 20T V- % T, 2% anvg VEM B _CKE<O> R2714 82 ’\/\/\/2 59 17 20W 20T NV % - 20%
&8 20 7 [TR)- AVAVAY, 5517 20V 201 T 2 CFRM X5R-1 |2 CERM X5R- 1 o 22 7 (TR 1 LAANA, LSOOI 2 Wi xsr 1 12 Erw xR 1
oo MEMA CAA<4a> RI705 56 4 2 [ o1 01 oo . MEM B CAA<4> RO715 56, 5 g q 5T R
woomm MEM A CAA<3> RITO06 56 1 \anz o oo VEM B CAA<2>  R2716 56 . /vv\/\/\/\/—5»7—171-csvv—m-m=—2 9
oo o MEM A CAA<2> RP2703 56 « 5 OSWIT2OW 20T W ¢ oo mm_MEM B CAA<3> RPZ713 56 s 5 DHL2OW T W ¢ -
won g MEMA CM<l> REZ/O03 56 ANt |- 62703 |1 C2704 wo oy MEM B CAA<l>  RPZ2713 56 s 5 9% ! 12713 12714
o o1 20 oy VEM A_CAA<O> RP2703 56 2 AAAA 4X0201- HF ATUF ——0Q, 47UF o o1 2 VEM B_CAA<O> RP2713 56 2 W\/VVV 7 5% 1732W 4X0201- FF 3 ATUF L 0 47UF
MEM A_CAB<9> RZ725 56 1 2 OWI73ZW JX0201- HF . ., D> — EM B CAB<9> _ RZ273 56 1 S S%IT3ZW 4X0201- FF 0 o
68 61 21 [T 5 |2 CERM X5R-1 |2 CERM X5R- 1 68 61 23 (TR < < b [2 Brvixsro1 |2 &RvxsR 1
oo rmy MEMA CAB<8> RP2707 56 « AAAE 01 01 oo [y MEM B CAB<8> RP2717 56 A% 5T R
o0 o121 7 ry— VEM A CAB<6> RP2/70/7 56 s 5 o1/ 32W 4X0201-HF o o VEM B _CAB<7> RPZ271/ 56 s o 5% IT3ZW 4X0201- FF
o0 o1 21 ry— VEM A CAB<7> RP2/7/07 56 2 7 OWIT32W 4X0201-HF ¢ w5 o1 25 7E VEM B _CAB<6> RP271/7 56 2 7 5% I737W 4X0201-FF §
oo my_ NVEM A CAB<5>  RP2707 56 1,\\7e % 4X0201- HF _EC2705 1 C2706 wo sy MEM B CAB<S> RP2 717 56 1,5 5% IX0201-FF _EC2715 J1C2716
wa o MEMA CLK P<1> RZFO7 39 1,72 20 o0 0200 oa TUF —— 0,4 7UF oo o MEM B OLK Ne1> RZ7T 39 1 , S IT3ZW aX0201-FF ATUF - g A7UF
oo myMEMA CLK N<1> RZ708 30 4 2 SR IT20W 20T W b (2 &evxsr1 |2 A xsr 1 o MEMB CLK P<1> RZ/18 39, ; ok I720W 20T W L 12 Rl xor 1 12 Nl xor 1
oo o MEM A CKE<2> RZ70 82 1 AAN2 g T o o MEM B CKE<2> R271 82 1 AN q R R
war o MEMA CKE<3> RZ770 82 . ; D17 20W 20w . VEM B CKE<3>  R2730 82 5% I Z0W 20T WF
o o1 21 gy MEM A_CAB<4> R2721 56 1 ;D17 20W 20T ¢ o0 61 23 MEM B_CAB<4> R2731 56 1 5% TTZ0W 20T WF : C
oo m MEMA CAB<2> RP2704 56 NS 1C2707 [t 2708 o o o EE VEM B CAB<2> _ RP2714 56 RV 12717 |tc2718
ooy MEM A CAB<3> KR %;8 gg 3 5 SnITSZW Ziozoi- i) %%WAQI?UF =0, 47UF o »mm_MEM B_CAB<3> R %; gg 3 5 S IT32W Ziozoi- i) %%WAQWUF = 0.47UF
68 61 21 MEM A_CAB<1> A 2 7 > . 2 w1 |2 . 68 61 2 MEM B_CAB<1> R 1 2 7 ° - 5 5
-on % NEM A CAB<0> __RP2704 56 1 V\\ 5 S IT32W aX0201- T M GR1 M 2GR 1 o D — e CAB<0s  RPZ714 56 1\ s SWISIW aX020T T M OGR- 1 F6R 1
o 2207 oy MEMLA_CS 1<0> R (22 82 1 2 oW I732W 4X0201-HF | o5 25 2 7E MEM B CS L<0> 273 82 1 ,  SWIT3IW 4X0201-FF ]
B et 1%;%431 YA 5 n1/ ZOW 20T WF 1 ooz =T MEM B CS_L<1> —‘%;‘:2 82 1AAA2 5 n1/ ZOW 20T WF
M A_ODT R 82 % 1 T O RO 73 8> 7 .
o m—ME ODT<0> L AN WSO T %%477%2 5 61 23 m—MEM B ODT<0> LAAA 2 T OO %2477]02
% %
Spar e 2 GERM X5R-1 Spar e 2 GERM X5R-1
Rp%g03 Rp%gl3
NCx— 8« NC CRI TI CAL NCH—AAA~—x NC CRI TI CAL
5% PLACE_NEAR=RP2701. 5: 4arm|1 C2 5% PLACE_NEAR=RP2714. 8: 4mi1 C27
332w F 1/32W
4X0201- HF % 4X0201- HF % ‘/
2 Sep 2 SR
—|_ %(83 CERM 1 —|_ %( A CERM 1

SYNC VASTER=J43 LB SYNC _DATE=00/ 21/ 201
LPDDR3 DRAM Ter mi hati on

d} Appl e I nc.
®
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CRI TI CAL

PO E_TBT_R2D C P<0> — — 4 POLE TBT DPR P<0> prmy .cor
+op—PAE TBT R2D C P<0> LcO0U0 1] CZSO?UF Im—/‘x'%ﬁml PCIE TBT R2D P<0> A8 |pees s O\CJETE}TS%LE PETP 0| AD & POIE_TBT D2R C P<0> CZ%_?UF’ o o7 = ;

» PCI E_TBT _R2D N<O> AALO | pERN 0 PETN 0| AP7 & PCIE_TBT_D2R C N<O>

o 1w mp—PCLE_TBT_R2D C N<0> C2801 - T = CACTUSRI DGE4C = 2841 . PO E _TBT D2R N<O> grm w0 o
0. 1UF FCBGA 0. 1UF
(SYM 1 CF 2)
o7 11 p—PCLE_TBT _R2D C P<1> CZ%O%UF TS  PCLE_TBT_R2D P<1> A2 | pere 1 peTe 1| A9 . POIE_TBT_DPR C_P<1> C2%43U'; : PO E TBT D2R P<1> rom uier

3 o7
o PCl E TBT D Ne1> » PCI E TBT _R2D N<1> AB13 | pErN 1 pPETN 1| APl & PCIE _TBT_D2R C N<1> £ TBT D2R Nels o
0. 1UF 10% X5R-CERM 0201 1UF 10% 1sv

- - POLE TBT R2D C P> (2804 | W%m PCLE TBT R2D P<2>  ABIS |penp » PETP 2| ADL3 o PCLE_TBT_DPR C P<2> ,—|C2%4‘1‘UF’ Fm—mv—;mm—lm—@ DO & TBT 2R P<2> om0 v
AALBE AD15 p
o mp_POE TBT_R2D C N<2> C2805 - 16y : PO E TBT_R2D N<2> PERN_2 PETN_2 « PO E TBT D2R C N<2> & 9845, POE_TBT DR N2> .
0- 1UF 10% X5R- CERM 0201 0 1UF 10% 16V

o 1 my—PCLE TBT R2D C P<3> C2%016UF1 ST « POE TBT R2D P<3> A8 |peeo 5 peTe 3| ADL7 o POLE TBT D2R C P<3> C2%4(13UF: 2 ~POE TBT D2R P<3> om0 o

60 26 27 26 25 _PP3V3_S4_ TBTAPWR

PCl E GEN2

AB19 AD19
o 14 PCIE TBT R2D C N<3> C2807 - Hw—lzﬁﬁ—m—mm-' « PCIE TBT R2D N<3> PERN_3| | PETN_3 2 PCIE_TBT _D2R C N<3> C2847 :||: PCE TBT D2R N<3> e
0. 1UF C T 0. 1UF g ;
o mm—IBI_PCIE RESET L R6 { PERST_N RSENSE| Y20 TBT_RSENSE
TBT_PWR ON_POC RST_L 32 pwR oN POC RSTN wo
RON_POC TBT_RBI A 1 . ) ) )
NO_STUFF RBI AS) = 1RK2855 NOTE: The followi ng pins require testpoints:
PP3V3_TBTLC 1517 25 26 27 60 62 C28101: TP_TBT MONDCO AD23_| vonpco N w Poow 0 - GPlO 13 8 - GPIO 15
0. 1 b T TP_TBT MONDCI1 AC24 | vonpet —XNC %1" 1- GPlO1 9 - GPIO11
BYPASS-U2890 8: 2mm Sg 815! DEBUG For nonitoring current/vol tage 2 2 - GPIO2 10 - GPIO 14
R2890! 1R2891 R2892* 1R2893 01 NOSTUEE TBT_MONOBSP W8 | vonoes_P 3 - GPIO3 11 - GPIOO0
3 3K 3 l}fE 3. 3K L & TET_MINCBSN W6 | MoNCBS_N Not used in host mode 4- GPIOS 12 - GPIO 12
" zﬁ:@ %@0‘” CRITI CAL 1/ 2@}@/ Eé%ow = 00T, DEBUG For monitoring cl ock " ®) B (76 € rsT 0 NN TP TBT P E RESETO L 5 - PCIE_RST_1_N 13 - GPIO 10
20%, TP_TBT_THERM DP THERMDA Iy 6 - PCIE_RST 2_N 14 - PB_LSTX
201, |,201 § OM T_TABLE ~Us& AAB GND bal | for TRERMDN | (7)) ¥ |PaE_RST_1_N TP_TBT PCIE RESET1 L 7 - PO E RST 3 N 15 - PB LSRX
= TBT SPl MOSI Rt | e o w | PO E_RST_2_Np > TP_TBT _PCIE_RESET2_L — — —
o | 5
(TBT SPL_MOSL) 5 p 890 92 (TBT_SPI_M SO) « TBT_SPI _M SO P5 e o |8 > g PAERST3 N TP TBT POIE RESETS L
MD5256- RMCBXG o TBT SPI_CS L AD | EE cs N|f Ve
(TBT_SPl_ClK) [ Rl V1= BT Pl GLK w9 ek |0 PGl E_CLKREQ OD_N TBT CLKREQ 1SQL_L oD PP3V3_TBTLC 1o 17 23 70 71 o0 62
(TBT SPl_CS 1) ids ks
TBTROM WP L 3 15 10 15 (I XDP JTAG | SP TDI VI 1o 'g EN_LC_PWR TBT _EN LC PWR oo = R2898
w 1515 I TAG TBT_TMS ABS | v & PCl E_CLK100M TBT_P K
TBTROM HOD L 7 oo N XDP_JTAG 1 SP_TCK ARG | Tex = REFCLK_100_I N P|_AS2L 12 o 0w
C o D e o0 o @ REFOLK 100_I NN AP2L  PCIE CLKIOOM TBT N oo A
vss I 18 15 ¢OOT} TBT TEST EN = TDO [= 2201 R2895
P e s | e g % XTAL_25_I N_A424 & SYSCLK_CLK25M TBT_R LR 2 SYSCLK_CLK25M TBT ¢ o
—PVR_GOD | XTAL_25_ouT|_AB23 TP _TBT XTAL25QUT 1% -
= w2ow  Divides 3.3V to 1.8V
R2825'| |'R2829 — d P
1 os2s DP_TBTSNKO_M._P<3>  El4 |ppogeo 3 p TMU_CLK_ouT|_AM  TBT_TMJ_CLK_OUT
“ Y Zﬁf”" g‘?"w w2 DP_TBTSNKO M. N<S> D13 fopso_s ™k M Y8 TBT TMJ CLK IN w20 27 2020 1 15 _PP3V3_TBTLC
NO STUFF
0201 01 o5 25 DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P
2 2 ® DP TBTSNKO M. N2> BI5 | ppswo_2 N |, ™ Dbpsrc 3_p| Al4 TP_DP_TBTSRC M. CP<3> ., 1R2897 R28991 1%896 1%KSSO
o 25 _DP_TBTSNKO_M__P<1> E18 | ppsnio_1_p ppsrc 3 N[ P15 TP DP TBTSRC M. 32 ; ‘éow 1/2 750w 2750w
= s 2 DP_TBTSNKO_M._N<1> D17 | ppsNKO_1_N E DPSRC 2 P | Al2 TP_DP_TBTSRC M._CP<2>,, 5201 201, 2201 2340:1
w2 DP_TBTSNKO_M._P<0> _ E20 |ppoo o p  |¥ o o| opsrc2niB® TP DP TBTSRC M._ON<2>.,  TBT. XBAR_EN_L
os 2o DP_TBTSNKO_ M _N<O> D19 |ppsnko o N |@ > g pPsRC_1 P | A0 NC DP_TBTSRC M._CP<1> = = = 5105 _TBT_GO2SX_BI DI R
BIl __NC DP_TBTSRC M_CN<1>,, R2881 for CYA
6s 25 _DP_TBTSNKO__AUX P A6 e DPSRC_1_N .
. SNKO_ AUXCH - DPSNKO_AUX_P < s al | ows separation 'R2881
65 25 _DP_TBTSNKO AUXCH N DPSNKO_AUX_N | § DPSRC 0_P TP_DP_TBTSRC M._CP<0> ,
SNKO AC Coupl i ng b TETSNKO HPD . - o | oescow[ B TP DP TBISRC M_ON<O>. of GPlO 2/ GO9S 9
13 ® DPSNKOiHPD_ - I necessar y. 1/ 20w
DP_TBTSNKO_M._C P<0> C282(1)UF DP_TBTSNKO_M._P<0> .. < — 7)) @ | opsre aux Pl C2 NC DP TBTSRC AUXCH CP .. Stuff one of Re881/2. |,
. mp_DP_TBTSNKO_M._C N<0> C2821 o M IRTSNKO M. N<O> . R2830* oo DB TBTSNKL M. P<3> 5 joeswa s p = opsr A N 22 NC DP TBTSRC AUXCH QN . TBT_GPIQ 9
. ., 2 6 = 2
0. 1UF i%é‘l Ry 020 1?203§ v DB _TBTSNKI M. NeS> DPSNKL_3_N (@) DPSRC_HPD_cp | V3 DP_TBTSRC HPD . TBT_GPIO 14
1 W — - -
M 0 2s _DP_TBTSNK1 M. P<2> E8 | ppsnk1_2_p NO STUFF
S — (T I'W‘fsv‘m—xsmm i PTSHA MBS o o DB_TBISNKL M._Is2> S joesva 2N @lo2ces| YL TBT_GOPSX BIDIR - 'R2832 R2883' |'R2882
) 1510 25
o s DP_TBTSNKO_ M._C N<1> (C2823 . . DP_TBTSNKO M._N<1> 54 1 s 2s _DP_TBTSNK1_M._P<1> E10 | ppsnk1 1 P E (FORCE_PWR) GPI O 3| V2 TBT_PWR EN am s %;%gv'v( Ulfgov'% %;%fw
m 0. 1UF | I8 &Y, = es s _DP_TBTSNK1 M. N<1> D9 | ppsnk1 1 N GPl O_4/ WAKE_N_ J4 SMC PME_S4_DARK_ L o 25 Ve N M,
s DP_TBTSNKO_M__C P<2> C2824 . ||: DP_TBTSNKO_M._P<2> ;o w2 DP_TBTSNKI M._P<0>  E12 |ppona o p |3 GPIOS/ a0 PLUG EVENTL A2 TBT_O1 O PLUG EVENT 1 z ik
- o _0_| z GPI O 6/ Cl O_SDA_ SMBUS_PCH DATA CBD 14 16 19 38 54 67
C28()2%UF A = = -DE_TBTSNKL_M_N<0> DPSNIL_O_N @ GPI O 7/Cl O_SCL A2 SMBUS PCH CLK
) ) SCL_ ) ¢ 26 10 38 54 57
”e DE_TBISNKO M._C fe2> 0 1UI; ;5R" CERM Bhor [BISMQ_M.Ns22 20 s 25 _DP_TBTSNK1_AUXCH P A4 | DPSNK1_AUX_P GPI O 8/EN_CI O PWR oo+ | _P3 (TBT_EN Cl O PWR 1)
: ) s 25 _DP_TBTSNK1_AUXCH N B3 | DPSNK1_AUX_N GPI 0 9/ ok2coesx_oor | M6 TBT GPIO 9 25
DP_TBTSNKO_M._C P<3> C2826 :||: DP_TBTSNKO_M._P<3> .. 15 ePlo14] T3 TBT _GPIO 14 s
o 0. 1UF | [ 108 5y, 0707 0 (T DP_TBTSNK1_HPD DPSNKL_HPD_| @lo1s| Y5 TBT DDC XBAR EN L o
o s DP_TBTSNKO M._C N<3> C2827 :||: DP_TBTSNKO_M._N<3> o .
T 0. 10F | TR 5, 0207 R2831 o = g TBI_A_R2D_C P<0> @4 | ps_q1 0o_Tx_P/OP_SRC_O_P|  [PB_CICe_TX PIDP_SRC.0_P| R24 NG TBT_B_R2D CP<0> o
Cc2828 17280 o 20 @m—1BT_A R2D C N<O> E24 | pa_cic0_TX_NDP_SRC O_N| |PB iz _TX NDP_Src o N N4 NC TBT B R2D CN<O> o -
o 1 DP_TBTSNKO_AUXCH C P L] DP_TBTSNKO_AUXCH P, o
s @——”—mv—rgv—mr— s o5 TBT_A D2R P<0> @2 of |n R2 NC TBT B D2RP<0>
T1UF 5 201, 69 28 [T PA_Cl Q0_RX_P PB_Cl O2_RX_P| ] 2
v+ -y DP_TETSNKO_AUXCH C N 2898 |11 o Db TBTSNKO_AUXCH N » 2 [ TBT_A D2R N<0> E22 | pa_c co_RX N 5l |5 Pe_G co_ro N_122__NC_TBT_B DPRN<0> - w2 TBT_A_DP_PVRDN
0. 1UF 1388 & = w o IBT_A_CONFI GL_BUE KL | pp CONFI GI/ O O 0_LSEO PB_CONFI GI/ 01 O 2_Lsed_PL TBT_B_CONFI Gl_BUF e s _TBT_B_DP_PWRDN
SNK1 AC Coupl i = >—TBI_A CONFI G2_RC G |pA cONFIG/ 000 LSCE_| | PB CONFIG/ClO 2 LScE[ B TBT_B_CONFI G2_RC o 2 2725 _IBT_A_HV_EN
upl i ng @ . TBT B HV_EN
69 28 TBT A R2D C P<1> L24 |pa cio1_TX PIDP_SRC 2P| [PB acs_Tx ProP SR 2 pl V84  NC TBT B R2D CP<1> o -
o5 105 DP_TBTSNKI_M._C P<0> C2830 :]|: _ DP_TBTSNKL_M._P<0> . o Qe A ROD G Nels 324 | pp G o1 TX N DP_SRC.2 N| | PB.Gl 08 TX N DP_SRe 2 N 24 NC TBT B _R2D CN<1> . R2888'| |'R2887
0. 1UF 'l %5R’ cerm feun, > 10K 10K
os 105 my—DP_TBTSNKI M. C N<O> C2831 : = DP _TBTSNK1_M._N<O> . o o 2 g IBT_A D2R P<1> L22 | pp oL RX P o © PB Clo8_RX Pl Y22 NC TBT B D2RP<1> am e 00 5%
0. 1UF 11588 ctin w z o 1BL_A D2R N<1> 322 | pp ol o1 RX N E E PB 008 RX N_U22__NC TBT B D2RN<1> om - 1/§§gv é/gzow
- - - - - - 1 1
os 105 my—DP_TBTSNKI M._C P<1> C2832 : || DP TBTSNK1 M._P<1> ,. = @m—IBT_A LSTX N2 | pA_LSTX O O 1_LSEO PB_LSTX/ G O_3_LSEQ| L6 NC TBT_B LSTX oD = : :
0. 1UF 'l x8R ceruv 2 >—1BT_A_LSRX J6 | pA_LSRX/ €1 O _1_LSCE PB_LSRX/ Cl O 3_LSce| & TBT_B_LSRX am e
os 05 my—DP_TBTSNKI M. C N<1> C2833 : | DP TBTSNKL M._N<1> . - 1
0. 1UF 'l x5) cerm o0 20 (M} DP_TBTPA M._C P<1> Al6 | pa DPSRC 1_P U) PB_DPSRC 1_p|_A20 DP_TBTPB M._C P<1> Flouiny =
s DP TBTSNKL M. C P<2> C2834 :]|: DP _TBTSNKL M. P<2> 1w o0 20 ¢} DP_TBTPA M._C N<1> B17 | pa DPSRC 1 N PB_DPSRC_1_N|_B21 DP_TBTPB M._C N<1> o> -
0. 1UF | I38E &, 027 w2 qgp-DP TBTPA M. C P<3> AL8 | pa DPSRC 3_P pB DPSRC 3P| A22 __DP_TBTPB M._C P<3> oo SYNC” 'I\ﬁSTERtW LL _J43 SYNC _DATE=01/29/2013
. DP_TBTSNKL M._C N<2> C2835 . |- DP_TBTSNKL M._N<2> ,. 4 o 2 o DP_TBTPA M._C N<3>  BI9 | po ppsre 3 N Pe_DPSRc 3 N B23  DP TBTPB M. C N<3>  mmy Thunderbolt Host (1 of 2
0. 1UF 'l x5) cerm o
o 2 DP_TBTPA AUXCH C P F3 | pa AUX P PB_AUX_p| DL NC DP_TBTPB_AUXCH CP 2 6o
o100 LE TETSNKL Ped> VS MJ_—M-J_ZO% v B [BISNKL M._P<d> oo E@ DP_TBTPA AUXCH C N FL|pa ax N PB_AUX N_E2____NC_DP _TBTPB_AUXCH CN @E d} Appl e I nc. <SCH_NUM~) D
os 105 my—DP_TBTSNKI M. C N<3> C2837 DP_TBTSNK1_ M._N<3> 44 = rm—DP_TBTPA HPD HL | pA_DPSRC_HPD pB_DPSRC_HPD_K3 DP_TBTPB_HPD am 5] <E4LABEL>
0. 1UF 11 eR certa 20 27 25 (OO} TBT_A HV_EN "328 GPI O 0/ PA_HV_EN BYPO GPI O 1/ PB_HV_EN BYPO "’i TBT B HV_EN oD > THE: II’\SSQWOI:O“PWZ A?LEEFQN?S:THEERTY:
L
o 10 15¢mry_DP_TBTSNK1_AUXCH C P C2838 DP_TBTSNK1_AUXCH P . . * $E¥ 2 (D:IPOP\?\IFE?IISN | &' O 10/PACIQSEL/BYPL - GPI 011/ PB_C1 O SEL/BYPLL 2o $E¥ g (D:IPOP\?\IFE?IISN oD = R POBLOSOR AGREES TO THE, FOLLOW NG
1UF ><5R LA 28 25 (0T} GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2 oD 5 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 28 OF 120
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oo e e Db TEISNKL AUXCH C N C2839 q DR TBISNKL AUXCH N For unused port, pull CONFI GL, CONFI G, LSRX, HPD and CIO SEL |low (10k). All other port signals can be NC 111 NOT TO REVEAL CR PUBLISH IT IN WHOLE OR PART
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]
| TI L PP1VO5_TBTCI O 27 60 62
o PP1VOS5 TBILC CRITICA 2222 MV (Si ngl e- Port)
??? MW (Single Port) jig VCCLPO_ON O\AUE—BTS%LE VCC1PO ﬁ; éégo %émnzl - Port)
250 mW (Dual Port) VCC1PO_ON VCC1PO .
EDP: 1600 mA C29001 1C2910 [1C2 J14 | yocipo_oN OAC]—L'J:SCEQ(I;ADGEA’C voctpo | L10 C29451 1 C2905
102Lé'o§ —-— %OXOUF _— %0050 116 | vocIP_ON  (symD oF 2) veepo | L14 = 1.0 — —— %UF
CEj 6X5g2—|7 2 x'gR‘l 2 x'gR‘l J8 |vectpo_oN vectpo | M1 GXS\F\/‘)Z —F 'R;‘stR
0402°1 0201- 1 0301- KL7 | vocipo oN veeLpo |_MI5 020171 02~ 1
T15 | vecipo_oN vecipo | NLO
Ul4 | vecipo_on vecipo [ N4
V7 | veeipo_ o veerpo | P11
CZ:?OO% 1 1 C29U1ﬁ4 12 ) V8 | voctPo_oN VCC1Po Eig
Gzl“ész) 2 T2 %OOQ/ Tz %ogl GO fvectpo_PE xgizg R14
5 o>2<-1 T 5?01 1 5?01- &2 | yec1po_PE 8 voeipo | 711
g;‘ VCC1PO_PE S vecipo |_ULO
VCCLPO_PE
= 1 _G18 | veaipo_pe vecLPo | s PP3V3_TBTLC 15 17 25 27 60 02
HL9 | vocipo_PE VOCLPO ??? MWV (Singl e-Port)
K19 | vocipo_Pe W 250 mW (Dual - Port)
M9 | vocipo_PE xgz 7 EDP: 50 mA
o] VoCtro-Pe vacapa [ 7 1C2960
T19 | vecipo_pE Ve
V15 | vecipo_PE veesps_ciof L18 — W
V19 | vecipo_pE vocsps_a o| N8 —F %02_ R
W2 | vocipo_pE vocsps_a o] _Ri8
W4 | vecipo_PE vecaps e | HLL
HL3
S8 | voc1Po_DPAUX xgz?g His
M | vecipo_braux voesps op | _HLT
ADL |yss vocspa_prAux [ H7
KI3 | yss
K9 |vss
12 | yss PP3V3_S4_ TBTAPWR . 1 2 e
L16 |vss vocsps_pac | K7
L8 |vss
M3 |vss vsspe | 22
M7 |vss vsspeE | @24
M | yss vsspE | &
N2 |vss vsspe | 6
N6 | yss vsspe | B
N8 | vss vsspe | D21
P13 |vss vsspe | _D23
P17 | vss vsspe | _E4
P9 |vss vsspe | _F11
RIZ | yss vespE |_F13
RI6 | yss vespE |_F15
R8 |vss vsspe | _F17
T13 | yss vespE |_F19
T17 | yss vespE |_F2L
T9 fvss vsspe | _F23
U2 |yss a) vsspe |_F5
U6 |yss vsspe |_F7
B |yss 6 vsspe |_F9
V9 |vss vsspe | _&20
vsspe | _H21
A2 | ysspE vsspe |_H23
A24 | ysspe vsspe | _J18
AALA | vsSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AAB | \ssPE vsspE | _L20
ABLL | ysspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7_| yssPE vsspe | _N20
ACLO | ysspe vsspe |_P2L
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | vsspe vsspe |_Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
82 VSSPE VSSPE :1;
4
Cio| VSSPE VSSPE o SYNC. VAGTER=J 16 MLE SYNC DATE=07/ 16/ 201
2o vssee vsspe |21 ——
G SFE Ve Thunderbolt Host (2 of 2
VSSPE VSSPE
= d} Appl e Inc.
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 120
EDP nunbers are from 12/22/2011 enmil from HaimLustig (Intel) to Paul Baker (Apple) Il NOT TO REPRODUCE OR COPY I T

Power consunption figures from CR DG v0.57, |BL doc #472455.
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Page Not es s 840908

Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt Reg UI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) 080 Vas(thy: -1.4v CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) SFadcepe Rds(on):  46mchm @ 4.5V Vgs 13095 CRITI CAL
- =PP3V3_TBT_P3V3TBTFET (3.3V FET INput)  szposs s a7 s0 20 _PPBUS GBH Gl ld(max): 3.7A @70C 6. 8UH- 4. OA D3095 poisy TRT e
- =PP3V3_TBT_FET (3.3V FET Qutput) 8- 13V Input © e PPVIN SASW TBTBST FET | . LYY YLz TBTBST_BOOST A N[ K -
- =PP3V3_S0_TBTPWRCTL Changes required < M@am% 5 o NE0G2D. S Bty - DFLls/_|230L Vout = 15. 1V
- =PP1VO5_TBT_P1VOSTBTFET (1.05V FET | nput) for 2s. 1271 Vol tage not specifi eﬁ here, C3090 | C3091: ggﬁ&_ R3889 Max Current = 1.0A
- =PP1VO5_TBT_FET (1. 05V FET CQutput) R3080" Z add' pPoperty BRCanot her “page. 10Ul 10UF —— TBTBST SNS1 . ) —
- - - - - 1 C3080 O 3% 30T - v Freq = 300KHz
Signal aliases required by this page: 47%§ 1 0 1UE X5R. CEPM 2 X5R. CEPM 2 : 5%
- =TBT_CLKREQ L w233 T, 199 - R3091: 0603 0603
- =TBT_RESET_L 28, BR SO0K . ololg|<le
I(BO\/I %Dt i ons provided by this page: TBTBST _PWREN DI V_L uié:\z'\} = N (— | PLACE NEAR=C3095. 1: 2 mm
NONI 12
R3081" <R1> 1grEST EN LVLO 25 ey vio Cgégg‘?)" st
17200 LT3957 sns2|_3
28, TBTBST_| NT\VCC 28 || NTvee N
M NERESR-W BTHES: 2 T
TBTBST_PWREN L TNEGC : )
TBTBST_VC 30 ve >
%005 WM NERESR-W BHES: 2 T T ) )
DZFr\uu(l)_e';aB-zs1 Cg()ZSUJIf 1—— C§029U|2: i— : 5:738:87 R301903K1 TBTBST RT 38 Irr 35 —— 22PF 133K 20% — 20% ——
SYM_VER 2 : 20% T~ ! 209 —— 8 100 36 -1 & 17160 22 2 P A
X5R- CERM 2 X5R- CERM 2 2 \BY- oG cermt 1/ 20w 2 &y y R GER R GER
55 55 5581 M TBTBST_SS 32 |ss oe0 <Ra%
TBTBST_VC RC FBx| 31 TBTBST _FBX
2 34 Jsyne  SGWD shorted to M NRER-WBHES 2 T |
L GN\D i nsi de package, T =3 - 1 1 1 1
'R3092 1 C3082 13093 R3094 1 C3094 ho XW necesear y. | NO STUFF 96 3084 | |t C309A | | C3099
73. 2K 2 2UF 3300PF  4L.2K 0 33UF 3089 15.8K o | —— 2% o )
0w - %y - i 11250 - %% ASeD, G —L T00PF 1 S % S 3 S Iy
MF 2 Y 2 ¥ VF 2 & 3\,6U< R RIS NMEIREIEE I EB"{, MF-LF 6%3‘309?"" 6%3‘309?"" é}g—ZCERM
2201 2,605 CERM é;glcERM 201, EoEg S < (NN EIEIEIGIGIE] 2 2ErM 402,
402
<R2> . G\D_TBTBST_SGND <Rb> C3085: C309B:
WLQ(falling) = 1.22 * (RL + R2) / R2 NSRS BTHES: 35 105%@:: 105%@::
WLQ(rising) = WwLQfalling) + (2uA * R1) a X5R. CERM 2 X5R. CERM 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on 1
02 1352 98§ PP3V3_S0O sl
BERERRF R PP3V3 TBTLC e aear e e e O%(?GVK— ; \R3088
> | sor-563 TS0
'R3040 -] CRITICAL |'R3007 i 5% ow
10K V5 100K oot V3
5% 7S Gl2 Max Vgs: 10V 2201
%0‘}39 e Us000 e TBTBST_SHDN DI V
DVN32D2 1 F - 2201 SLAAPOL16V 2201
thrgaoeS @ TDEN PP1VO5_TBTLC 5 27 e o =
TBT EN LCPWR OS] & T To e oL 088
= D = = S o \_sm_ssls_oeVK- 7
50 i
s PCH TBT_PCl E_RESET_L oy DAL ERESET & st
[0 = s+ - 20% L
atform (PCle) Reset . = SMC_DELAYED PVWRGD ¢y 27 55 30
EN
— TBT CLKREQ ISOL L i o =
- oy TBT_CLKREQ L slar " 47 = 78T QKREQ I1SOL L ..
Pul | -up provi ded by SB page. P -
n o
mn 1
TBT EN LC 1 SO TBT "POC' Power-up Reset
R301K1 = o0 20 20 25 _PP3V3_S4_TBTAPWR
56 5K TBT_EN LC RC3V3
% n ] H
B 3.3V TBT "LC" Switch J P——
20 TILDJ:SS 20239 94 VDb Pul'l -up: R2810 PP3V3_S0 ©.22,83,220 17 10 27 30 34 36
§94%HE{PR3VE SO o 22 " T/Eiva I?Zr_nc TN A 2 lsense UBQ3Qreser 5 TBT_PWR ON_POC RST_L . S R R
= TPS3808 'R3030
B2 )Z:'RNI - gf( = u3010 TBTPOCRST_CT 3 lor N Ofdls  TBTPOORST MR L BO25 100K
C3010: < |on ao B DWNSL BSO‘I'V!(S-Gz [} /20w
1. GUF - &D Par t TPS22924C 1 C3031 C3030: 3 5201
e - 0. 0047UF 0. 1UF — © ~| TPs3808G25 »
5.2k 2 g Type Load Switch 9% 0% —— 3 .
0201°1 2 E2Rv X5R- CERM 2 Vt = 2.33V + - 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns
3011 @2.5vV | 25.8 nthm Max 330PF
B __'_ — iga T
1. 22%'3 - XTR GERM 2
3 2
X5R
0201-1 =+
R3016 =+
1%2 TBT_EN_LC RCIVO5
“ H n 1 H
b 1.05V TBT "LC' Switch s oo g, PPIVOS_SO 1.05V TBT "CI O Switch
o¥bs 015 o260 25 20 20 17 15 _PP3V3_TBTLC
10 0 30 27 17 0,15, 31,9 3, PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 50 o2 ) TPS22920 PP1V05_TBTC O 20 60 o2
sHeeres % o A [“Max current = 4A (850 R3020 & A [ Max Current = 4A (85C)
B2 ]VI N vcw[ Bl 1 28% B ]w N VCUT[ Bl
/1 20W
= = U3015 2’641:2 = CRI Tl CAL = U3020 lSYI\C VASTER=W LL J43 SYNC DATE=12/17/ 201
ORI TI CAL Par t TPS22920 Par t TPS22920 =
C3015:| ¢ 22l TBT EN CIO PWR | D2 oy TBT Power Support
1. Ozhg".,fﬂ—— G\D Type Load Switch 3020 G\D Type Load Switch
6, 3V 2 =] 1 =]
R o R( on) 6.1 mGhm Typ 025 | b 1. OUF - o R( on) 6.1 mGhm Typ
0201- .
o T @1.05V |10.4 nohm Max D'\/I\BL(gﬁzgl_(;sg_] L ok @1.05V |10.4 mohm Max . Appl e I nc. ———
NO_STUFF XER
C3016: = W'— ot NOTI CE OF PROPRI ETARY PROPERTY:
T e B EFATHRLOAAER L Ul © e
% = CSESSOR AGREES TO GLLON NG
0205 ° 2515 y—IBT_EN C1 O PR L 1 TlTEngNZgN;g:AN TEI-ESTI?.?;JCV\;E/%:;‘ |TLN CONFI DENCE 30 OF 120
= - 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 14 6 . . 3 2 1

3V/ HV Power MJX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
o0 20 27 26 25 PVR
w3k 371935 53 1 0, PPBV3 S5 Noni nal M n Max
IV3P3 1100mA 1030mA 1200mA
CR&';g% 32801 |1c3281 IHVSO  890mA  830mMA  930mA (assunes 15V, 12W ni ni mum C3220*
T60UF -1 o2UF L L /1UF I HVS3 890mMA 830MA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W . _: @1 SI GNAL_MODEL=TBT_MJX
20% 20% 1 T 18 X5R- 8% 2 VDD
rena gAgh?’ o[ wor by 2| |2 %ﬁ CERM PP3V3 S4 TBTAPVR - 2 2 2 s G\D_VOI D=TRUE CRLTI CAL
D -BESM o0 ot 19 v3p3ouT| 18 NECKW DT H=0: Both C' s) L U3220
PP15V_TBT [z0])vars 12 PP3AV3=I%—N S4_TBTAPWR TBT_A D2R N<1> % 2 - HING]. RO
0z 00 27 - o0 25 (T} 0. 47UF YN I o TBT_A D2R C N<1> 7 e T8 enal 15 TBT A Cl O SEL am=
18. 9V Max . 2w ofae ] BNk B8 28 W = = q—TET_A D2R P<l> C3276 1|2 « TBT_A_D2R C P<l> 8 lre. AU O EN 24_DP_AUXCH 1SOL_L -
2151 10321 C32851 1C3286 1C3211 0. 47UF |é%7$‘1w“>‘( o op_PD 6 TBT A DP PWRDN am s
C§ =7 é 13 U;:O ORI CAL 0.1 —— : oAU DP TBTPA AUXCH ¢ N 3230 1 « DP_TBTPA AUXCH N 1 |aux-
T i’gg/} U3210 ) > T 2% e 0. 1UF |}< g « DP_TBTPA_AUXCH P 2 laxe  (1PW A O | 23_TBT_A D2RL_AUXDDC N . e
xor GERY 2 2 s CDB211AORGPR | X5R- GERY st s o sgayDP_TBIPA AUXCH C P (373 (1 Py A O[22 _TBT A DORL_AUXDDC P o or
° * 16 |enHvU FAULTZ| 4 0. 1UF X5R: SRy 18 13CBY $ $E$SEEO DDC DA;A g DDC_DAT TBT: RX_1
51 56 10 y—S4_PVR_EN 5 |en | SET_va3P3 8 TBTAPWRSW | SET_V3P3 101 bDC_CLK
27 2 —IBT_A HV_EN 11 |y EN ISET_s0[ 10| TBTAPWRSW | SET_SO » @ IBT_A_CONFI GL_BUF 16 |ca peTout  cA DET| 18 TBT A CONFI Gl _RC 2
o o m—PM SLP_S3 BUF Il 1715 I SET_s3 9 TBTAPVRSW | SET_S3 _ o DP TETPA M. C Pe<i> C30232%U1F 2 . DP TBTPA M P<i> 11 |ops
@ . TBTHV: P15V TBTHV: P15V ®* D S5 TBTPA M. G N<ls ; 2 © DP_TBTPA M__N<1> 10 |op.
~—20 B ) R3210' |'R3211 R3 (1o C3233 1|2 pPMoH 19 DP_A LSX M _P<1> 2o
= N S Y Y 12v: See 6K 226K 36 0. 22UF | FEB 5,37 DPMO [ 20 DP A LSX M _N<1> .0
bl bel ow % 9 25 TBT_A LSTX 14 lisTX (1PY) .
1/2 Bow ‘éow ” TET A L SRX 13 ] e (1 PD) TBT: LSX_A_R2P/ P2R (P/ N)
201, 2201 22 <
TBTA ET. R <RV3P3> 12 17
TBTAPWRSW | SET_SO_R 2 qomDP_TBTPA_HPD HPDOUT P TBT A HPD "
N N D _THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P I
55 6K 25 BK requires two R's per HV Nfw
'21% 1%2' I SET_Sx wi th CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL SA- Thunder bolt Connector A
Nom nal Mn Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
J ! 2 _PP3V3RHV_S4 TBTAPWR F
32001 0603 NECKTW DTH= X R3201 TBTACONN 1 C
0. 01 ;0: — i2 Aggtgv EV GND_VO D=TRUE
géo)z TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
XTR 6% 1C3201 NEEKTIPTH=0: 156w ’ Lé&fz ]
£ 1UF Rl XSR GHRY GND_VOI D=TRUE
= “— Yoo Both C's
G'Efnvﬂr’éms‘f 2 8 cerm . 4 3278 5 Y
0462 TBT Dir  DP Dir DPDir TBT.DT . a7 A ROD P<O> 220 I'%E‘Z‘%Y‘ TBT_A_R2D C P<0> cmu e
o 2 TBT_A D2R P<0> .—| © TBT_A D2R C P<0> - - J3200 - - . TBT_A_R2D C N<O> 25 60
Peeu 0. 47UF BT o= ool - - « TBT_A R2D_N<0> C3271 Jan]
w = @ TBT_A_D2R_N<O> C3275 1|2 » TBT_A D2R C N<O> - - MDP-J11 - > 0. 22Up|
0 470F I?an—zm—' GND_VO D=TRUE GND_VO D=TRUE TBT- RX O F-RT-TH o=
’ CERMXSR-1 R3294! IR3295 ’ — \ - GND_VO D=TRUE | GND_VO D=TRUE
1K K ORI TG R3271
1 5% 90w 514- 0818 ik
201, 2201 i OHOT_PLUG DETECT  GNDO ; 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5 Ogillglz M__LANEOP O s 5201
B C3278 1|2 | 13 8GND NL’LANZOuggJ
w» m—DP_TBTPA M._C P<3> 6 22UF my—\ © DP_TBTPA M__P<3> -— - 10 [ SM_LANESP i Lanerp 02 - - DP_A LSX M._P<1> , o
o mmDP TBTPA M. C N<3> 357G 1 || 2 © DP_TBTPA_ M__N<3> — - 12 [ OM_LANESN M LANEINO ;1 - - DP_A LSX M_N<1> 46
‘—| 14 -
0. 22UF | 1385 5,37 TBT: Unused | 16 gfdg e " LANS;EE 15 TBT: LSX_R2P/ P2R (P/ N)
18 OAUX:CH\I M:LANEZN o
B orrrw RETUANO25 GND_VO D=TRUE
\ SHI ELD PI NS ) C32(7301 h C s)
o I~ o b} H 0. 22UF TBT_A D P<1> 25 69
- e = TBT_A ROD P<l> 5737115 ' _TBT A RPD C N<1> e oo
L - = BT A R2D N<1> 6 22UF 55,
) —
o TBT_A DPR1_AUXDDC P - = TBT: TX 1 GND_VOl D-TRUE | GND_Val D=TRUE
w2 IBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD . '
2
s _IBT A CONFI GL_RC Jic3202 DP Source mnust pull
TBT A CONFI G2 RC /OlUF down HPD input with 1 )
K esu, 5 gg greater than or equal 470k R's for ESD protection
GCERM t o 100K (DPv1. la). on AC-coupl ed signal s.
R3252') |'R3251 30941 |[1g3295 |'R3241 | ( ) L P
kA W 330PF —— —— 330PF 190 = Si nk HPD range:
1/2@}@/ sow ST T Y g High: 2.0 - 5.0V
A 201z |2201 - 656 8551 2201 Low. O - 0.8V
- : SYNC NASTER=JA43 MLB SYNC_DATE=00/ 047 201
1 Thunder bolt Connector A
d} Appl e I nc.
(<) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 120
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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] ]
3.3V WLAN Switch
Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5V 25.8 mohm Max
Sense resistor on
sensor page TPSgSZF,924 PP3V. 511 13 15 16 17 18 28 20 40 52
’ PP3V3 W AN 35 36 37 30 62 2 PP3V3 W.AN R AL ™ 858678778080 62" 72
@E NEWSFEH.%H” * \thEWD Eggmn Bl ‘ouUT \4 B2
JiC?»SZl RSV S AEESSIYTE S )(/:RI Tl CAI,:(
&é’,,up Max Current = 2A (850 . @ SMC_W FI_PWRHEN 2 55 o
2 X5R
51450335 561 !
(jRalgb(iAL I BYPASS=J3501: 5nm 8 f— ?SU?ZO
SSD- K99 = 2 % N
e Al RPORT i
— y
g 2 W Fl_EVENT L oD 55 50 o2 =
o we POE AP RRD N C3531 4|2 PCIE AP R2D C N am e
ot1g - 0. 1UF T 38% cerv 0501
o2 *— . .POE AP RRDP C3530 1|2 POE AP RRDCP  amue
o 0. 1UF I I 32% 3
pl - JORCERM 9201 PCIE CLKIOOM AP N iz sz or
o 2 - PO E_CLKI0OM AP P ez or
g 10 - PCI E_AP_D2R P D e e
p E - PCI E_ AP_D2R N O 1 62 &7
O
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
oS - PP3V3_S5 611 13 15 16 17 18 20 20 40 52
16 e 8514637280 62" 2
o >—
o 17 P—— _PP3V3_S4 = 513637 56 60 62 APCLKRQ | SOL C3540
18 d 1
O R3553!| |'R3554 0. TUF
— 100K 232K VoD - 0%,
oL 1C3532 % 9% u3540 2 X5R
20 1 UF 1/ Zﬁxv 20W 01
o2 = g;o” M0 1,50 SLAAAPO41V
X5R
Ka S5t XS P3V3W AN_VMON 2
BYPASS=J3501: 1. 5rm
R3g58
< AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
NN AP_RESET L e
1/ 20W
o3b1 EN 6 SMC_W EL_PWR_EN e 2o 50 o0
«| AP CLKREQ O L 7 )—Hpe AR AKREQ R L
TR oo APCLKRQ | SOL
'R3555 d p 'R3556
Kk . 190K 9
20W 1/ 20w
PCl e Wake Muxi ng i APCLKRQ BI DI R |4
%2 PP3V3 S5 4 Rag57
SEL | OUTPUT = 2 1 AP_COLKREQ L g,
5%
L PCl E_WAKE_L ( BO) 156w
1 — -~
'R3561 C§51‘39 1 ° H ‘ AP_SOl X_WAKE_L (B1) 0201
o B =
1/ 20W CERM. XBR 2 CRI TI CAL
2261 021 560  sle AP SOIX WAKE SEL (i TUFF
= NC7SB3157P6XG R3%59
SC70
VER3 0|3 POIE VAKE L o 5 5 VYWV
LAP_PCl E_WAKE_L 4la g1l 1 _AP_SOl X WAKE_L oD 1120w
GND 0201
Jj
NOSTUFF
L R3560 BLUETOOTH
LAAA 2 vsn gy PP3VE 84
1/520{'3W

0201
5315U1F0 SMC PMVE S4 WAKE L w35 a7
V':Dl 0 T %“gx, NO_XNET_CONNECTI ON=TRUE
SeE3 e cone BED |8
CRI'PIFCANL DP_2| 6 USB BT P e DFNLOOGHA- 3
7 USB BT N SYM _VER 2
ez USB BT CONN P 10 |pp DM 2 D s
2 SYNC MASTER=J43 M.B SYNC DATE=10/02/ 201
ez USB BT CONN N 9| pw DP_1=xNC 1167 sfz T —
oval L BT WAKE W rel ess Connect or
Epi—y 1R3512 d}
le Inc
~ o4 PM SLP_S4_ L ermss 102 2 o 15K App :
SI GNAL_MODEL=BT_MJX . - PUT@" %% 0w ) <E4LABEL>
® | U 2201 NOTI CE OF PROPRI ETARY PROPERTY:
Lo BISVWAKE (1) BERHERETL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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OOB | sol ati on

62 60 30 30 _PP3V3_SOSW SSD
BYPASS=U3710: 5 nm
1 C3718
? /1UF

PLACE_NEAR=J3700. 1: 3nm I XSR CERM
CRI Tl CAL CRI Tl CAL

L3700
FERR- 36- OHM 6A TAEGFESTS o

2 SMC_O0B1_R2D L .
o2 0050 PP3V3_SOSWSSD . 1 (Y Y Y2 = PP3V3 SOSW SSD FLT 4(3710
l 01" Lo 792 e e PP3V3_ SO % P

1 C3701 lC3702 VOLTAGES3 3V suanHERERL P
°/ °/ 1 1
Zi ; CERM Zi | CERM 51450449 R3710 R3700 | &
CRI TI CAL 100K 100K =
PLACE_NEAR=] T Inm PLACEiNEAR—L3700. 1: 1mm 33700 1/2?}_\7 1/ 20W
F- RT- SM
GND*VC'? 5GND vao BYPASS=U3711: 5 nm
o © 7191
215 o152 =] SMC OOB1 RPD CONN L 5 R
3 51 .| SMC OOB1 D2R CONN L fé%
12 mgwi
515 oS50 SSD PCIE SEL_L oo i e CRI TI CAL
515 ol SSD_DEVSLP am s = = 6 74LVC108
w0271 EHBEP_PP3V3_SO 715 ol4e SMC PWRFAIL WARN L s SOT891
smuuuuoaHHHGZSSD RESET CONN L Dl SSD PWR EN ) =5 %0 50 57 62
NC SSD_MEG RSVD 95 ] ]
o mm—PCLE SSD RPD G N<3> C3710 1112 o vop=TRie N N SMC_PWRFAI L_WARN_L Si gnal Fias PU Gn SSD rodul &
o 1UF e POE SSD R2D N<3> | firell [ S |451ru POIE SSD D2R N<3> oo 12 2 6
o 12 pmy—PCLE_SSD _R2D C P<3> £§ 2 apvopTRE. == PCE SSD RPD P<3>[ fmEl2 |5 ol4Ti PCl E_SSD_D2R _P<3> O 12 52 5
1UF 13 43
o 12 rp—PCLE_SSD_R2D C N<2> C3712 1 |[2_G\D va D=TRUE s e PCI E_SSD R2D N<2> | [TRUEL4 g g 421ruEl PCIE SSD D2R N<2> oo 12 2 6
1UF | [T0% 16V XGRCERM 020~ "PCl E_SSD R2D P<2> TRUE15 5 o 417RUE| PClI E SSD D2R P<2> 12 62 65
PCIE SSD R2D C P<2> C3713 1 Hﬁ%\%% 165 o]0 oD
0. 1UF
o BCIE_SSD R2D G Nal> (3714 1 %\% o ofd
0. 1UF o d e POE SSD R2D N<1> | frrel8 [ ]38 1R POIE SSD D2R N<i1> oD 12 52 s
w1 my—PCLE_SSD R2D C P<1> C3715 1|2 o vapTReE © o POE SSD R2D P<i>| [rree19 [ J S[371rel PCIE SSD D2R P<i> oo 2 e 6
0‘ 1UF | T10% 16 X5R-CERM 0201 20 5 o 36
o 12 r—PCLE_SSD_R2D C N<0> C3716 1|2 G\D va p=TRUE e POLE SSD R2D N<0> | Jrre2t [ J [ 351ruel PCIE SSD D2R N<O> oD = o2 s
LUF | [0 20V XOROERM 0201 . PO E_SSD R2D_P<0> [ Jrrue22 [ [ 347re[ POIE SSD D2R P<0> oo 52 e 6
PCl E_SSD R2D C P<0> C3717 1 %%DQ%W PN N X
0. 1UF 2 SSD CLKREQ CONN L 24 [ |
25 32
26 g 8 31 PCIE CLKIOOM SSD N e s
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 27 15 ot 20 PCIE CLK1OOM SSD P iz oz o5
28 o o 29
54 9
5 1C © 20 PCle polarity inversion and | ane reversal
P ; o O are only pernmitted on the device side
56 6 ’
Supervi sor & CLKREQ# |sol ation 5 1° © 6; provi ded the device PHY supports it.
Del ay = ~55ns 58 [° OTes
o o
PP3V3_SOSW SSD 40 50 60 o2 PR3VA2 (BH Y e .
CRI Tl CAL 4 1 C3740 =
R317491 12R327K41 s €L UF .
00K s <23 2 Bl on Gunsti ck3 Connect or

u3740
v iﬁ{ oW SLGAAPO16V

SSD _RESET_L am =
EN| 6 SSD_PWR _EN (T 15 %0 56 57 52
7w ‘—V %Ts SSD CLKREQ L mom :
PAD___GND
‘R3742 d J
100K
9
ow
5201

_4 SYNC VASTER=J43 M.B SYNC DATE=02/20/ 2013

SSD Connect or

CS Appl e I nc. <SCH _NUM-|D
o <EALABEL>

TTTLE

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 120
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- .
PP1V8_CAM., .,
NOS NOSTUFF
2 TUFF
1. 0utE> BR BNoru 1R3930 |#3097  |'R3934
BYPASS=U3000. K13: 2. 54MM 1 2 P1V35_CAM SRVLXD PHASE ., 100K 100K 100%OK
7022 2 PP1V35_CAM 1008 Sow i[,ééow ow
2 L3906 [rc3921 [1c3922 [:c39 23 _]_03924_]_03912 937%%3 oA 900, K15 4nm i i i
N S
UF UF 0 2o/n M EN
22 2 éoo‘/ 2 bl or |2 é o” " 2 %8 2 i w s _PP1VB CAM CAM RAMCEGL .
PP1V35_DDR CLK H 2 88511 201 63611 CAM RAMCEGD .
- . 0402 J_ o 1R39
VOLTAGE=T: 35V 1
Us900 R0 = .. GND_CAM PVSSD | 190K ‘R3931 |'R3933 |'R3935
BCML5700 0%, ygﬁo 330K 330K 330K
A 2 XSR 2201 250w 250w 250w
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00
sogeyp QP PP3V3 SO - 10
swunprBREY 5 2 5% 0w
% SYM VER 3 , 540:1
SMBUS_SMC 3_SDA 44 55 35 42 2 = 0 2 CON
SMBUS_SMG 3 _SCL o oe et s TPAD SPI_CS L _ 13T TPAD SPI_CS N L
SMC_ONOFF_L 34 35 36 62 SYNC MASTER=J43 M.B SYNC DATE=01/17/2013
SMC LID 34 35 36 46 62 T
SMC_LSOC RST_L 2000 w0 | PD Connect or

NOSTUFF| NOSTUFF

14832 |1 C4833 |1 C4834 |1 C483 104836 d} Appl e 1 nc <SCH_NUM> ID
L T00PF —— I00PF —— I00PF ::oop p .

2% - CERM i -CERM |2 %.cem Zigg L) <E4LABEL>
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D
us000
LMAFSXAH5BB
sozas @y LPC ADSO> 0000000000000 gy BI3fiPc0AD (1 SEAz) Al Noo|_E2 1 | SENSE a7 39
67 62 as ,4®LPCAD<1>—‘_.L13 LPCOADL Al No1|_EL SMC _PBUS VSENSE a7 a0
67 62 44 14®|—PCAD<2>—“£LPCOAD2 OM T_TABLE Al NJZL‘M@N 39
67 62 44 m@ﬂ_b“& LPCOAD3 - Al maL‘.ﬁM}_M_l_SﬂE—@ 37 39
67 17 LPC CLK24M SMC - H12 |l PoOCLK Al No4| B3 - SMC _DCI N_VSENSE am = «©
o7 62 s 10 rmy—LPC_FRAME L D121 PoOFRANVEX Al NO5| A3 SMC_BMON_DI SCRETE_| SENSE 57 a1
1 SMC LRESET L - CL3]L PCORESET* Al NO6| B4 SMC_CPU_I SENSE a7 10 PP3Vv42_G3H 1739 33 3 35 9 a4 45 a7 a0
62 44 15, LPC SERI [eh) H13|| pPCOSERI RQ Al NO7| A4 SMC OTHER HI _| SENSE 37 39 _—
o2 1 13 @} PM_CLKRUN L (o) @ CLIL POOCLKRUNF AINog[ BS o, SMC PANEL | SENSE e B L594011 7A
0 41 19 [ —LPC_PWRDWN_L D Al Noo| A5 SMC_1V2S3_| SENSE 3 30- OHWH 1.
1 T} SMC_RUNTI ME SCI _L - Fl2dtpcosai = Al NLO|_BS Py SMC _LCDBKLT_| SENSE am v % 1YY L2 PP3V3 S5 SMC VDDA
1 KE. L B12 |pks Al NL1|_AS SN SW_XN I S:ENEE E a7 a0 1 otz VPRS0 1C5001
AlNL2| CL 37 39 1 1 1 1 1 R5002 —
oy SMBUS SMC 0 SO SCL (D) gy El0)i2c0sa AN C__gn SMC SSD ISENSE oo A %5’902 At C5}%23 A C5}0U%4 A C5}0U%5 At C5/10U26 ™ U5000 —= 0. 1UF
71 58 38 DA D13 || 2c0SDA Al N14| BL P3V. | SENSE a7 39 1. % R 2’ 1. 2’ 1. 2’ - 2’ %%OW LMAESXAHS BB 2 g& CERM
7t o7 62 42 41 30 52 14 SMBUS SMC 1_SO_SCL © M| aciscL ANs[ B2 o SVC CAMERA ISENSE o 2 X8R —F 335, CERM |2 SGR CERM |2 SOR CERM |2 X8R CERM 2361 BoA 0201
7167 62 a2 41 38 32 14 SMBUS SMC 1_SO_SDA ) N2 || 2c1SDA AlNLE| R NC_SMC_ADC16 a7 63 (2 oF 2)
71 63 50 38 SMBUS_SMC 2_S3 SCL o) N8 || 2c2scL AN7| G g, SMC PIVOSSO_VSENSE a4 w0 a3 OD—-OMC RESET L g GLOJRsT* swoLk/ Tok| G0 SMC TCK 36 as 62
71 63 59 38 SMBUS _SMC 2_S3_SDA QD) M8 || 2c2SDA Al N1g| HL SMC_CPUDDR_| SENSE 37 a0 = . = swol o TVsL A0 SMC_TMB 6 1 6
71 62 42 30 24 SMBUS SMC 3 SCL fes) L8 | 2c3s0L ANl 2 o, SMC PIVOSSO ISENSE a4 62 30 20q@ry—| W El _EVENT L (o) g BLL Pka/ RTCCLK WO TDOLALL  SMC TDO 36 a1 62
762 a2 s gy oVBUS SMC 3 SDA (D) qug K8liocsspA Al N20| B7 SMC CPU_VSENSE a7 10 105007 |1 C5008 |1 C5009 SMC_WAKE_L NL3IWAKE To | B0 SMC TDI 36 aa 62 C
o NC SMBUS SMC 4_ASF_SCL (o N7 || 2cascL AN1[ AT g SMC CPUVR ADJUST | SENSE ¢+ o ?Wwp 1 ?Wwp 1 ?Wwp NC SMC HIB L M2 B
D e e aME 4 ASE SDA e =S | 2045DA Al N22| B8 1 | SENSE . 1/ ool /I ol /] NS
71 62 a8 4 38 SMBUS_SMC 5_G3_SCL o M i 2cssaL AN23[ A8 o PP3V3 WAN QI 0 3 57 w0 2 —F BROERM |2 K5 CERM |2 Kok, CERM oo SOMC_CLK32K g M0 lyosep e
7162 a8 a0 saq@rySVBUS SMC 5 G3 SDA (D) gy M fi2cssDA NC SMC_XOSCL N10 [xcsct
co0- | K2 Pl L 6 36 49 65 Vi 03
» @ SMC _FAN O_CTL &—LL [PVB/ FANOPWWO co+| KL - SMC_VCCI O CPU DI V2 am = 36 SMC_EXTAL G12 |osco
- SMC_FAN O_TACH 13 |PV7/ FANOTACHD c1- [ L2 SMC_S5_PWRGD VI N . . SMC XTAL G13 |osc1 VREFA+|_D2 PP3V3_S5_AVREF_SMC .
2 T} NC SMC FAN 1_CTL @—CLL [PK6/ FANOPWML PC5/ C1+| L1 - SPl_DESCRI PTOR OVERRIDE L _gpm v VREFA- | DL XW5000
o m—NC_SMC_FAN 1_TACH 22 |PK7/ FANOTACHL  T3CCP1/ PJ5/ C2- | C5 CPU CATERR L o es K12 lveaT a1 40 SM
a SMC_TOPBLK _SWP_L S |pN2/ FANOPVWR  T3CCPO/ PI4/ C2+[ D6 o, CPU THRMIRI P_3V3 am + 33! GND SMC _AVSS 2 531
swaow @moMC SENSOR PWREN g D10 Ipng/ FANOTACH b7 GoA(| E3 PLACE NEARCLB000. AL: 4NV
ssiock Pa2| Mg SMC PM G2_EN oD 56 =2 5 £ OM T_TABLE )
s om-SMC_SYS KBDLED o L11 PN/ FANOPWB SSIOFSS/ PA3| M8 g PMDSWPWRGD ______ omyss E8 - AL
o NC SMC T25_EN L "2 |PNS/ FANOTAGHS Ss1 0RX/ PAd| 4o SNC_DELAYED PVRGD QU E9 cr |
 @om—IP_SMC_5VSW PWR EN -1 [Pre/ FanoPvws sSioTWPAS| ML g SMC PROCHOT = F10 | | voD D9
6 5 IDH—oYS_ONEW RE M1 |pN7/ FANOTACHA 37 ES
« o NC_SMC_FAN 5_CTL 4 |Pro/ FanoPws ULRY BO|_F11 SMC_DEBUGPRT_RX_L 0 2 60 29 P 1 C5020 |1 C5021
v @m-SMC PCH SUSACK L~~~ (D) o J2IPH3/ FANOTACHS ULTX PBL %@ 2236 6 110 $ — 0, 01UF %&F
ToCCcPO/ PB6|_F4 2 I R
«@—_CPU_PECI_R o=t |PECI ORX ToccP1/ 7| F2___g NG SMC_GEX THROTTLE L o PP1V2 S5 SMc \/DDC = . » : oggi(fm : 63§1
3s SMC PECI L = 36 |pECI OTX N DTH=0. TWM
<« h ssI 1R PFo| M SPIL_SMC M SO wa o AEESR S K13 | | vDDC J11 S5 ms wer T
emm-—SME BIL BUTTONL g M3iepg/iROLIE ssiiTi PRI N g SPI SMC MBI 000 pmwe D6 K11 BYPASS=15000. 2: Ot 1M
o2 DP_HPD_L L12 lpp1/1 RQIL7 SSI 1CLK/ PF2| L10 Pl K s 67
o7 2 20 ry—SMC_PVE S4 WAKE L - J’Ig PP2/ | RQL18 SSI1Fss/PF3| KO g SPI_SMC CS L~~~ mmywe L
25 SMC PVE _S4_DARK L - PP3/ | RQL19 PF4| L9 o S5 PVWRCGD 52 57
% 25 [T - o= <
= G e 5 Ty ProHe—emBMLPCHSY. e eLce. e B BB kA T T R R AT A 0B R B o000 o+ o] B
D8 |pp6/ | RQL22 Wroccro/ Pea| K7 SMC _DEBUGPRT_EN L a3
62 46 35 3 [CEy—SMC LI D =NCXEPP7/| RQL23 WIOCCPL/ PG5| L7 g NC SMC GEX OVERTEMP  ame 1 CEOUJ;EO 1 Cf)oujﬁ? 1 CE}OUJ;ES 1 Cfil%%ﬁ 1 CEOU]FE4 1 CE}OUJ;EZ 1 CE/:LOU]FE3 1 CE}OUJ;EJ‘
p— %) p— % p— (1 j— (Y p— 7Y p— Y p— (1Y 9
o ID—SMC_PCH_SUSWARN L - D4 |pQo/ | RQL24 wr2ocPo/ PHO| K3 g ALL SYS PMRGD ~~~~ amusws 2 ég \ 2 ég \ 2 g\p{cem 2 g\p{cem 2 ég \4 2 gg CERM |2 g}ﬁCERM 2 gg - CERM
s D SMS I NT_ L - E4 |pQ1/ | RQL25 WI20CP1/ PHL| K4 SMC THRMTRI P oD 0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
63 59 a8 36 SMC BC ACOK - F5 |pqe/ | RQL26
110 my—PM SLP_S0_L - P/ 1 RUL27 WI3CCPo/ PHA| I3 PM TN L 110 L
57 18 17 13 PM SLP_S3 L - N6 |pu/ | RQL28 WI3CCP1/ PHs| HA PM SYSRST L 1317 62 -
57 31 29 10 13 M SLP_S4 L - S IPeE/ 1| RQL29 wraccro/PHE| B g MEMEVENT L (@ ey
57 r—PM.SLP_S5_L - M6 |pqe/ | RQL30 WAoCPL/ PHT| G4 g SMC ADAPTER EN  oymyisse
o2 3 s [y SMC ONOFF_L -5 |PQ7/ 1 RQL31
T10CP0/ PIO| D SMC_OOB1_D2R L a0 =
62 a1 30 YoM RX L -3 JU0RX T1coP1/ PI1| B9 SMC _OOB1_R2D L %0
o2 0 35 @@r}—SMC TX L " |woTx T2ccPo/ PI2[ A9 g SMC CPU DBGPVR RD L~ oy«
T2ocP1/PI3| B g NC BDV BKL PWM__~ onye
» comSMC_PWRFAI L_VARN L (o) E13 | UsBooM( PL7)
57 29 (T} SMC W FI _PWR_EN E12 |ysBopP ( PL6) wWrsccp1/ pve|_HLO > PM BATLOW L o =
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
NOTE:
Unused pi ns have "SMC Pxx" nanes. Unused %NC” 'I\ﬁSTEF‘EW LLJas SYNC DATEZ12/ 17/ 201 A
pi ns designed as outputs can be left floating, SIVC
those designated as inputs require pull-ups.
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mn mn H
SMC Reset "Button", Supervisor & AVREF Supply
R5127 o5 40 35 o gy CPU PROCHOT L
f PP3V42_G3H 1 2 o PP3V42 Gﬁ% s&/[g SPVSR
5% NosTUFF M RERETR- 1 5|0 159
1/16W AGE=3. 42V —|
[V 1 1 LO6VK- 7
lg%g? spatl [ \_w SMC12 PECI Support
% 5% —1—
2B veo- oo g 2 PP1VS SO
41 40 39 36 3s _GND_SMC_AVSS PLACE_NEAR=Q6159. 6: 5MM T[S ¢ ’
47000 3 38 3 3 3 30 37 PP3VA2_GBH ) 1 SMC PROCHOT . CRI Tll '(:_;‘%L
= D|3
. - » R51 DVN32D2LFB4 |
Dosktops: SV, C51201 v W Fooi 0 TS |
iles: 3. 047 L U5110 %ow o 50 15 o PM THRMIRI P_L - H
cemG% )2{2 VREF- 3. 3V- VDET- 3. OV 5201 e
o O g& LSCCFRET L 3 VRL* (1P0) SNOS03049  RESET* | SMC RESET L T 3[p, %E,&VK : R5152 P
62 36 35 31 [T ONCF| VR2* (1 PU) PP3V: AVREE N _‘>| SOr- 563 - > I SMC PECI L 1 A% 2 SMC PECI L R
SMC MANUAL_RST L 4 |peLAY REFOUT| 8 _ 1 — From svC 158w
CRI TI CAL AGES3' 3V om v £
omT a0 B S 0¥y B85 |'Re151
R5101 C5101 ~ - 4 1. 6K 330
o] 0. 01UF —— C5125+ 1C5126 320w 320w
06 E— 1 1 SMC THRMIRI P w5 26 A i
Fapw 15> 100F —— —— , 01LF = @
° R Bt g 2| (2 oggﬁ”‘"
SI LK_PART=SMC_RST - = = —
PLACE_SI DE=BOTTOM GND_SMC_AVSS ey 30 %0 90 40 a1
MR1* and MR2* nust both be |ow to cause nmanual reset. ng@gwm*gl m w 35 oYU THRMIRI P 3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. Q61583 R54%34
SMC_BC ACOK — SMC_BC_ACOK MVBT3904LP- 7 : * O SUPEO R - 2 _cura D&
" " 63 50 45 30 35 — _ 25 30 40 59 03 . <
Debug Power "Buttons = WREBSETRE prraooe s R5158 To e NOSTLFF o, S —
? PM THRMIRI P R L 13' 3K2 PM THRMIRI P_L ! @134 2M:1
SMC_ONOFF_L 24 35 3 62 N Yant EEER gﬂZPF 0
R5116'| |'R5115 = R I 18000 cem
PLACE_SI DE=BOTTOM 9 00 PLACE_SI DE=TOP PLACE7NEAR=®150> 2: 5Mv
MEHKSV\‘} g’éﬂle\é’ =
ab5, [ 1,863
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN
. . 7w se g 35 3 3 g —EDS V42 GBH
SMC Crystal Circuit s s0 50 4 0 0 _PP3V3_S4
SMC USB O ock require these crystal 02718108 1z ez PP3V3_SO
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz 59 87 84 43 22 a1 40 3 38 37
was2s SMC PME S4 DARK L R5167 100K 1 2
5% 17 20W V- 20T
R5110
2. 29K _
a5 XTAL 1 SMC_XTAL_R 62 36 35 os _SMC_ONOFF_L R5170 10K 1 2
1758w CRI TI CAL o os SMC SENSOR ALERT L RBI72 10K 1 p 5% 1720W W 20T
1 Y5110 02 a6 35 3a _SMC_LI D R5171 100K 1 5> 5% 1720W W 20T
3. 2X2. 5MVt SM o2 44 35 SMC TX L 5__73 10K 1 2 5% 17 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C o a1 3 SMC_RX_L 5174 100K 1 , 5% 1720W W 201
s _SMC EXTAL 1: } 3 o "SMC_DEBUGPRT_TX L D175 20K 1 5 5% I720W W 20T
o 35 35 _SMC_DEBUGPRT_RX_L 5176 20K 1 2 o% LZ0W W 20T
Nale SMC PME_S4 DARK L —  SMC PME S4 DARK L SMC_TMB 5177 10K 1 2 5% I720W ™M 201
__CEPJ'_:10 _iCBp]izll ~WAKEBASESTRUE = < o2 s 55 _SMC_TDO 5178 10K 1 > 5% TT20W W 20T
p— pm— PP1V05_S0 o2 a0 35 _SMC_TDI 5179 10K 1 5 5% I720W W 20T
2 5B -100(3 CERM 2 5 -100(‘, CERM 49 40 36 27 17,16 15 11,8 5 o a1 35 SMC_TCK 5180 10K 1 , 5% 1720W M- 20T
s SMC BIL_BUTTON_L RSI81 10K 1 2 o% LZ0W W 20T
’ R3112 o5 59 a5 3 35 _SMC_BC_ACOK R5187 100K 2 o% I720W W 20T
J_ o o rm—PM CLK32K SUSCLK R1nNAA 2 SMC CLK32K  oomyos o . _SMC_S5_PWRGD VIN _R5197 100K1 5 5% TZ0W W 20T
= LACE_NEAR=U0500. AE6: 5. 1mm 5% 1 W 1 s SNS |NT L 5__ 3 10K 1 2 5% 1I720W VF 20T
5% 1720W ™M 201
* .+ VEM EVENT_L R5114 10kNQ STURF
0 2s _CPU_THRMTRI P_3V3 R5117 100K 2 o% LZ0W W 20T
5% 1720W ™MW 201
o 4o _SMC_ROVBOOT
'R5188
1°K =
Eé‘éow
2 1
s 523 _SMC PM G2 EN R5198100K 1 2
s 1 _SMC_ADAPTER _EN 5185 10K 1 5 5% 1/20W MF 201
s 3 _SMC_THRMTRI P 5186 10K 1 2 o% LZ0W W 20T
5% 17 20W V- 20T
w217 _SMC DELAYED PWRGD  R5191 100K 1 2
5% 17 20W V- 20T
o3 SMC_S4 WAKESRC EN R5190100K 1 2
5% 1720W ™MW 201
62 39 37 a5 20 _PP3VA
Modul e has 3. 3K PU ,\103 éTUFF SVE VEAN
c2as 20 WL _EVENT L R5189 10K 1 |
5% 1720W ™M 201
SYNC MASTER=W LL J43 SYNC DATE=12/17/201
e
SMC Shar ed Su
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Top- Bl ock Swap

R5296*

1K

5%

1/ 20W

M

201,
 m—SMC_TOPBLK_SWP_ L

a7 35 20 SMC W FI_PWR EN

PP3V3_S0 P800 1 17 10 27 59,91 36
G 0%
R5283
1 1:( 2 PCH STRP_TOPBLK SWP L gy
1/52/00W
M-

.
o
2

62 60 56 37 36 31 20 PP3V3_S4

s6 a0 37 35 _SOMC_SENSOR PWR_EN

R5295 10K i 2 5'351;175{;5\'/: |
R5294 10K , 2 UEE

2 % 3 my_SMC_PMVE_S4_ VAKE L

NOST.
0% 1/ 20W WM 20T

29 34 36 37 56 60 62

% % 3 my_SMC_PMVE_S4 VAKE L

39 a7 35 _SMC _HS COMPUTI NG | SENSESMC HS _COVPUTI NG | SENSE 5 47 5
S e S SO RRE BASESTROE

10 a7 35 _SMC_PBUS_VSENSE

20 37 35 _SMC_BMON_| SENSE

— SMC_PBUS_VSENSE

— SMC_BNVON | SENSE

30 a7 35 _SMC_DCI N_| SENSE

35 37 40

35 37 39

35 37 39

— SNMC_DCIN_| SENSE
— NAKE_BASE=TRUE

35 37 40

0 7 35 N_VSENSE — N_VSENSE
— a =TRUE

P B DI ETE_| BMON_DI ETE |

0 37 35 | SENSE — C | SENSE

33735 SMC OTHER HI | SENSE — SMC OTI:—|ER Hl _| SENSE

a1 a7 35 _SMC_PANEL | SENSE

30 a7 35 SMC 1V2S3 | SENSE

20 37 35 _OMC_LCDBKLT_| SENSE
w0 37 35 _SMC_P3V3S5_ | SENSE
30 a7 35 _SMC_ WL.AN_| SENSE

— SMC _PANEL | SENSE
— SMC 1V2S3 | SENSE

— SMC LCDBKLT | SENSE

ENSE 35 a7 a1
as 37 a0
as 37 39
as a7 a1
as 37 39
as 37 39

35 37 40

— SMC P3V3S5 | SENSE
SVC_W AN | SENSE
=TRUE

30 a7 35 _SMC_SSD | SENSE

30 a7 35 _SMC_P3V3S0_| SENSE

30 a7 35 _SMC_CAMERA | SENSE
NC _SMC ADC16

35 37 39

SMC_SSD_| SENSE
=TRUE

35 37 39

— SMC_P3V3S0_| SENSE
SMC_CAMERA_| SENSE

40 a7 35 _SMC_P1V05S0_VSENSE
a0 37 35 _SMC_CPUDDR | SENSE
40 a7 35 _SMC_P1VO5S0_| SENSE
a0 37 35 _SMC_CPU_VSENSE

SMC_P1V05S0_VSENSE
SMC_CPUDDR | SENSE
SMC_P1V05S0_| SENSE

35 37 39

35 37 39

o= SD alias on page 103

35 37 40

35 37 40

35 37 40

35 37 40

SMC_CPU_VSENSE
=TRUE

a1 37 35 _SMC_CPUVR _ADJUST_ | SENSE SMC_CPUVR ADJUST | SENSE 56 37 a0
e e — SR RE BASES TRUE .
aares SMC CPU I MON | SENSE — SMC CPU | MON | SENSE

62 30 37 36 35 20 _PP3V3_WLAN

— PP3V3_W.AN
VAKE_BASE=TRUE

35 37 41

29 35 36 37 39 62

56 40 37 35 1= P EN

SMC_SENSOR _PWR_EN
El P EN

SMC W FI _PWR _EN

35 37 40 56

35 37 40 56

29 35 37

o TP _SNE_BYSW PUR EN TP_SMC_5VSW PVR EN 4 o,

R5230
- SMC PCH SUSWARN L 1 2 PCH SUSWARN L -
D —FRKE-BASESTRUE A @
1/200W
0201
R5231
w SMC_PCH_SUSACK_L L 2 PCH SUSACK_L -
I TrKEBASE=TROE N <™
1720w
0201
R5216
+ mm_SMC_HS_COVP_ALERT L 11(302
NELFE
1 201
« o> PCH_SMUIALERT L 1 (30 2
1/52/00W
M R5213
 _SMC_BMON_COVP_ALERT L 1 }5/9 2
1/200W
R5210 %
o 5 [y FLNSTACKSNS_ALERT_L 1 420 » I
5%
1/ 20W
» R5214
« o CPUTHVENS _ALERT L N }5/9 2
l\%— 'iFl 1/’\%§W SYNC MASTER=J43 M_B SYNC DATE=02/ 20/ 2013]
> i e -
« [ CPUBMONSNS ALERT L1 A0 2 | SMC Pr oj ect Support
5%
1/ 20W
# Re212 d} Appl e I nc. <SCH_NUM>| D
+» mmy_TBTM.BSNS_ALERT_L AR 2 | SMC SENSOR ALERT_L gy ss 5
1 N ® <E4LABEL>
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
34 30 27 18 17 32 93 13 39 o PP3V3 SO 48 47 46 44 36 35 34 33 30 17 PP3VA2 GBH
RN BABB A5 B8 BBY
Pul l ups are on eDP
Y| |*R5301 connector page and R5380! ['R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
5% 5%, - - J8300 5% 5%,
w0500 11200 tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: Ox12 Read: 0x13)
25 19 16 14 SMBUS POH CLK — SMBUS PCH CLK 9 16 10 71 58 38 35 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL a5 38 58 48 46 3 33 SMBUS SMC 5 G saL — SMBUS SMC 5 GB saL 35 38 46
[ Ry = 338 e BASESTRE = A # 8 S meer = BBR D
25 10 16 14 SVBUS PCH DATA — SMBUS PCH DATA 9 16 10 71 58 38 35 SMBUS SMC 0 SO_SDA — SMBUS SMC 0 SO _SDA a5 38 58 48 46 33 33 SMBUS SMC 5 G3_SDA —  SVBUS SMC 5 G3 SDA a5 38 46
87 54 38 \ake_pASE-TRUE — 25 38 54 MAKE_BASE=TRUE — 71 71 62 ke BASESTRUE — 48 52 71
) L 1 L 1 L
VRef DACs Battery
u2200 J6950
Wit 0x98 Read: 0x99; Battery See Tabl
(Wite X a x99) TBT e — (See Tabl e)
10 16 ?Z SVBUS PCH GLK. — Battery Manager - (Wite: Ox16 Read: 0x17) —  SMBUS SMC 5 G3 SOL 25 28 40
5138 28 = 2800 = BBR
13 19 55 sveus po pata — (Wite: OxFE Read: OXFF) =SS S G BB
) — sveus potak 94 16 10 L
= 38388
— o7
—=—Sesra 3388 rm—
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
19 10§ svaus o ak — (* = Miltiple options) B EEBRE, e
5138 28 = #HBHBBET
67 Trackpad
19 16 14 SMBUS PCH DATA —_ 4 41
= I nternal DP 43 y
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w6000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N WV 3 SMBUS SMC 3 SCL 34 35 38
(MASTER) 201, 5201 | 42 82 71
— SMBUS SMC 3 SDA 34 35 38
42 38 35 34 SVBUS SMC 3 saL = #BBA
i BEsme | C
XDP Connect ors SMBUS SMC 3 SDA L
. SMC "2" SMBus S3 Connections R ey
J1800
)
(MASTER) TBT & MLBBOT, TBD Tenp
<) S3
2 9 19 14 S8 POt Ak — 63 62 60 56 39 34 19 18 15 PP3V3 eiana 10
s ég %2 ag SVBUS PCH DATA — (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SQL
) smc R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = ERH
U5000 1/ 23% ?/%zow J9500 — SMBUS SMC 3 SDA 38 3538 42
M MVF (Wite: 0x92 Read 0x93)
( MASTER) 201, 2201 L
63 59 33 35 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 35 38 S50
71 7 \mKE_BASE-TRUE = 83 71
63 59 38 35 SMBUS SMC 2 SDA. 2 DA 35 38 59
71 WAKE_BASE=TRUE 83 71 _—
) L
LYNX PO NT LP SO "SM.ink 0" Connections B
72 63 62 69 59
EERERSE Rt SMC SO "1" SMBus Connections
R5310* 'R5311 34 30 27 18 17 32 93 9333 o PP3V3 SO
3B BBET
LYNX PO NT LP S DK 8 oK
59% 5%
w0500 1260 Trzow
MAST! 201 201 1 1
(MASTER) 2 2 sme R52360(|)< 2RSO3K61 CPU Tenp, Inlet, DDR, BMON THR
67 14 SM__PCH 0 alK - QK 2
VR BASETRUE Us000 1260 Trzow EMCL704-02: US800
67 14 SM._PCH O DATA (MASTER) 201, 5201 (Wite: 0x98 Read: O0x99)
VRKE BASETRUE
1 a5 a5 37 14 SMBUS SMC 1 S0 sa —  SvBUS svC 1 S0 sa 14 32 35 38 41 42|62 =
37 83 3 31 e = 8%
38 35 32 15 SMBUS SMC 1 SO_SDA o SMBUS SMC 1 SO_SDA 14 32 35 38 41 42|62
57 82 42 41 e pase-TRE &7 71
1 L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  SwBUS SMC 1 S0 saL gé‘%%%
LYNX PO NT LP —  SMBUS SMC 1 SO _SDA 2§§§§%
w0500 A
(Wite: 0x88 Read: 0x89) SYNC MASTER=J43 M.B SYNC DATE:O%/ 28/ 201
pmya
73 sMBUS sMC 1 S0 saL — -
manl — ALS SMBus Connecti ons
38 35 32 14 SMBUS SMC 1 SO SDA —_—
57 62 42 a1 — J4002
Wite: Ox72 Read Ox73
. ( ) d} Appl e I nc.
— SMBUS SMC 1 SO SOL 93 L) <E4LABEL>
SMLink 1 is slave port to __ SMBUS SMC 1 SO SDA sz o7 7 NOTI CE OF PROPRI ETARY PROPERTY:
— 38 a1 a2 THE | NFORMATI ON CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 53 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 I 6 . .

| COR : COWPUTI NG H gh Side Current Sense
o o on I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
rrent
MAX Vdi o 24 mV 3971384 ig Sg Sé 23 §2 PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX Vi 1 s 1514 m 9 39 PP3V3 S4SW SNS
CPU_HS_I| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1 C5450 . SENSE R :  R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM _| SNS: YES
VE e Ffo]HSJ SNSE'ZES DRAM | SNS: YES o 1 C5460
% % PPBUS_S5_HS COVPUTI NG | SNS U5450 2 5 en CENEAR=US000 m o =01 DRAM | SNS: YES
53 51 0201 R5455 , 6.3V PLACE_NEAR=U5000. A5: 11mm
I NA214 4.53K uUs460 SER 3SR R5465
sc70 . out |8 all SNS HS COVPUTI NG | OQUT LAANZ— | | SENSE a5 a7 I"'NA210 0201 546
CRI TI CAL e PLACE_NEAR=US000. E2: 11mm 72 51 > I SNS_1V2_S3_N 5N sc70 ouT L8 I SNS_1Vg | OUT 1A 2 w@as 3 D
D N+ reFll ¢ R5451?! M 1 C5455 CPU_HS_| SNS: YES CRI TI CAL S PLACE_NEAR=U5000. A5: 11mm
(100V/V) 20K g 22 oD LSNS 1V2 S3 P afine o ReF[ R5461" i 1 C5465 DRAM | SNS: YES
51 18 PPBUS G3H G\D 1728 PLACEVENT_NOTES: P (200V/'V) 20K ==, 22UF
by - o 201, 0208 G\D 1/20W < PLACEMENT _NOTEs: 2 G
Place close to SMC GND_SMC AVSS 5 56 30 40 a1 B 201 0201
(For R and Q) - 2| Place close to SMC GND SMC AVSS
. ' (For Rand O L GND_SMC _AVSS 35 56 39 10 a1
| R OTHER Hi gh Side Current Sense =
EDP Current :10.75A —
MAX Vdi ff 53.75 nv
GAIN : 50X . .
e w0 a PP3V3_SASW SNS IAPC : AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES o 1.C5430 MAX Vdi ff i 25 mv _—
0. 1UF 3 .
V+ p— OTHER_HS_| SNS: YES GAIN : 100X
60 52 PPBUS _S5_HS OTHER | SNS 2 :5;03:‘(& oR PLA(I_NE&?:"LE;J%O A4z 11mm o0 56 41 0 30 PP3V3 SASW SNS
8 5261
4. 53K PLACE_NEAR=R5470: 5mm Al RPORT_I| SNS: YES
£ HS OTHER | QUT 2 ® Al RPORT | SNS: YES o 105470
1% PLACE_NEAR=US000. Ad: 11mm Vi —— 0. 1UF PLACE_NEAR=US000. C1: 11mm
g S 2| SNS HS OTHER P 4une o, REFHL R5423(‘)2K1 i 1 C5433 o 97 3 3 20 _PP3V3 WAN - U5470 2 o Al RPORT_| SNS: YES
0612- SHORT 37 K 0. 22UF | I'NA214 R R54r5
% #| om PPBUS GBH &P 17200 2 &3  OTHER_HS_| SNS: YES Ro4757 4. 1 sns areoRT N s IN  SCT0 our |6 I SNS PSYWAN | OUT 1 433K, SMC_ W AN | SENSE w5
EL ° 2015|  PLACEMENT_NOTEs: &b sve Avss 0.025 CRI TI CAL i Al RPORT_| SNS: YES
- - ; _
Pl ace close to SMC - — MV 2 I SNS AIRPORT P 4w REFLL R5471* 1;;:‘” 1 C5475
<4 (For R and Q 0612 1 (5l (100v/v) 20K o —— %,22UF  pLACE NEAR=US000. C1: 11m
= APN: 10450024 G\D 1/28W S PLACEMENT_NOTEs: 2 G2
C|] 'ROC : 3.3V SO FET Current Sense » PP3V3_WAN R ~ M | & C
Pl ace close to SMC G\ID S’\/C AVSS 25 36 39 40 41
EDP Current :1.02A (For R and O -
MAX Vdi ff 3.06 mv
GAIN : 1000X 60 56 a1 a0 30 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3SO_I SNS: YES o 1 C5440
1392 414939 8 _PP3V3_SO Vi p— Els)dgnlUF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
gragid o :
BRI g us440 2 %grin X5R 3V350R57||455’\B- YES EDP Current : 3.00A
oe12-smr 2|40 | SNS P3VE SO N sy | estZ qur s I SNS_P3y3 SO_IQUT 1 A~3K2  SMC P3V3SO_I SENSE o o v
1w CRI TI CAL o 3V3S0_I SNS: YES :
. 72 1 . .
Rng)ggl ht | SNS P3V3_S0_P 40N+ (10001 V) REF| L R542‘%)]|Z * _i gS;ZtE PLACE_NEAR=U5000. B1: 11mm w0 o5 s2 40 20 PP W SNS
oM T D 1 23% T, &% PLACE_NEAR=R5480: 5mm SSD_| SNS: YES
.. PP3V3_S0_FET R N [ PLACEVENT_NOTEs: 85 SSD_I SNS: YES o ! SElHUIEEO v
V+ —_— 100 PLACE_NEAR=U5000. C2: 11nm
Pl ace close to SMC L_G\D SMC AVSS 35 36 39 40 41 62 60 30 _PP3V3_SO0SW SSD - 2 0! SSD | SNS: YES
(For R and © CRI Tl CAL us5480 o561t "o R5485
+ R5480 1|32 1 SNS SSD N shn '"M™M20 orle | 1SNs PsyssD 1aur 1423, . SMC SSD I SENSE D = >
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL e SSD_I SNS: YES
w 2 | SNS_SSD P 41N+ REF| L R5481* M= 1 C5485
EDP Current : 0.82A (200v'V) 20K 2o —— 0. 22UF p| AcE_NEAR=US000. C2: 11nm
MAX Vdiff @ 16.36 nV G\D 1/25% S PLACEMENT_NOTES: T, 0%, -
GAIN 200 N 281 Pl ace close to SMC o201
@ %0 w1 10 20 PPIVS SASWSKS ?| (For Rand L GND_SMC AVSS 4 56 50 40
B 3; PP3V3_S3RS0__CAMERA = CAM | SNS: YES B
% PP3V3_S3RSO_CAMERA AR ERE VR ., _|» &420 =
o VT o 9% PLACE_NEAR=U5000. B2: 11rmm . )
i PR3V3 2SR50 CAVERA = 420 2 GHRwsR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current Sense
VorTaGess 3y o2 MM 0612- SHoRrT 2| 4 | SNS CAMVERA N IUl?lA210 ?432‘? EDP Current : 0.67A
MAKE_BASESTRUE b G -1 [F VR scro . OUT L6 | SNS_CAMERA | OUT 1 4 R3K, SMC_CAMERA | SENSE a5 a7 MAX Vi ff : 0.06 mv
Rgﬁg% CRI Tl CAL I CAM_| SNS: YES GAIN : 500X
| SNS_CAVERA P4 ReF|L R5424* v 105425
OMT 219 (200v/v) 2%§ o —— %,22UF  pLACE NEAR=US000. B2: 11mm w o 1 1030 PPVE_SASW SNS
PP3V3_S3RSO CAMERA R o & V20 PLACEMENT_NOTEs: 2 Jer! PLACE_NEAR=RS490: S LCDBKLT_I SNS: YES
s 2| Prace close to sMC GAD SMC AVSS PEVI N SOSW L COBKLT LCDBKLT_I SNS! YES o 1 C5490
R5é-21 (For R and O e 3936 39 40 41 54 39 PPVI N SOSW LCDBKLT VT = %1 PLACE_NEAR=US000. B6: 11mm
PP3V3_S0 1 2 4 %% NN LI NE W DTH=0. 4 = 2 & ok LCDBKLT_| SNS: YES
/Y M AW BRS: 25" U490 501 R5495 ——
Moy = VLS e oe12-smor 2|4, | SNS LCDBKLT N sl ' "eatt our | I SNS_LCPBKLT 1 QUT 13 R%2 o SMC_LCDBKLT I SENSE g o o
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
4 Rgé?g ~ I SNS LCDBKLT P4 rer| L R5491* . 1 5495
58 gig.l PP3V3_S3 1 2 1 (500V/'V) 20K 201 f— g‘.j%ZZUF PLACE_NEAR=US000. B6: 11mm
32 & 2 sa 30 _PPVI N SOSW LCDBKLT_FET GN\D 1/ 200 PLACEMENT_NOTEs: 2 %nY
Ve oE s 2 PPVI N SOSW LCDBKLT FET — ~ B e ——— 0201
02 b NNV BES: 25 = Place close to SV L GND SMC AVSS 4 56 5 10
VOLTAGE=8. 6V (For R and Q)
NAKE BASE=TRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A: 11 PLACE_NEAR-USO000. B3: 114 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 RS.
A - D R . /\3/0(.;\/2 R Qo = - - CHGR AMDN . 453K , SMC DGl N | SENSE . PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON SR SIE==S IR NS S NI =R IIFNE A
e w oL : T " "
b T —— Vi [P p—— 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_| SNS: NO Hl g h Sl d e C:U rre nt Se nsi n
1SL6259 Gain: 36x 3300PF 2 o 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO
Scale: 2.78A 1V 5 o Sense R is R7120, 20mohm , o 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, C5475 Al RPORT_| SNS: NO I I
Max VOut: 3.3V at 9.167A 7R cem 1SL6259 Gain: 20x o e App e nc.
EDP Current: 310A D AV 35 36 39 40 41 Max v@t: 1.4V at 8.25A D AV 35 36 39 40 41 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, C5485 SSD_| SNS: NO ® <E4L ABEL>
Soates 2oL Y 11750008 1 | ReEs, MF, 1/ 20W 100K GHM 5, 0201, C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
11750008 1 RES, VF, 1/ 20W 100K OHM 5, 0201, C5433 OTHER_HS_I SNS: NO PHEPR ETARY | PROPERLY 0N APRCET NC S THE
THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 11750008 1 RES, MF, 1/ 20W 100K O-M 5, 0201, SVD 5425 CAM 1 SNS: No | TO MAINTAI N THI S DOCUMENT | N CONEI DENCE 54 OF 120
L . ! - ' Il NOT TO REPRODUCE OR CCPY I T
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 1% 0612, TFT R5480 CRI Tl CAL 11750008 1 RES, N, 1/ 20W 100K OHM 5, 0201, SMD 5445 3V350 1 SNS NO 111 NOT TO REVEAL OR PUBLISH | T | N WHOLE OR PART
i i ! — ' IV ALL RI GHTS RESERVED
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VPOR: PBUS Vol t age Sense Enable & Filter

I CSO

CPU VCore Load Side Current

72 63 62 80
34 30 27 18 17 15 13 12 1

PP3V3_S0

Sense

18
59 57 54 43 42 41 39 38 37 36

£ SMC_SENSOR PWR_EN

PPBUS_G3H

60 54

8 47 39 27
&2

5
NT%BlGQCZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
R5502*
) 100K
25W
e Max VQut: 3.3V at 19.77V | nput
1 201,
J_ 3 __PBUS SO_VSENSE
R5503*
27. 4K
5 9%
1/ 200 .
B 281, [ RriEGeNARRE 5898 Bhind ™M

R5501*
100K

19%

1/ 20W

201,

PBUSVSENS_EN L_DI V

PLACE_NEAR=U5000. A3: 11MM

SMC_PBUS _VSENSE oo 55 57

PLACE_NEAR=US000. E1: 11MM
504

o
-
NS
3.0
SSR

|
|
gy el

Rz,

N
c
T

GND_SMC_AVSS 55 36 39 a0 a1

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5Mm

o . CPUVR I SNS1 P 4. 42K

CPUVR_I SNS: YES
R5544

2z CPUVR_I SNS1_P_R 1. 43K

1%
1/16W
M- LF

402

CPUVR_| SNS: YES

PLACEiNE%g?ﬁO. 3: 5MM
1
CPUVR | SNS2_P 4 42K
1/110/50W
CLF
402

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5Mm

1%
1/16W
M- LF

402

CPUVR_| SNS: YES

PLACE_NEAR=U5540. 5: 3MM

Sense R is 0.75n0Chm each,

CPUVR | SNS: YES
c5

Gai n: 274. 72x

Sense R is R7310, R7320
conbi ned 0. 375nChm

TDP :28. 05A

CPUVR_| SNS: YES EDP: 32A
CRI TI CAL
22240 DR L NE NS 110
» CPUVR_| SUM R_P N Pas3snake kst Ba:
N CPWR | SuM 1our 1% 23%

SMC_CPU_I| SENSE gy 55 7

1% CPUVR_I SNS: YES

SYNC DATE=02/26/ 2013

- 1/ w
VDOR DC-In Vol tage Sense Enable & Filter 55 R5545 : M1 |, e pean-ts00o. o4 11w
o0 > CPUVR I SNS1 N i K LwCPURISNSL NR i A3K 2 CPUVR | SUM R N __2 X =
1% 1% 0Y
@510 i i = ? 836
Nnglggfcz CPUVR | SNS: YES CPUVR_I SNS: YES LGND _SMC_AVSS 35 56 59 40 a1
NCHANNEL |, POl NVSENS EN L PLACE_NEARZRZ320. 3: 5MM R5547
- ?5%'%5% M
Enabl es DC-In VSense X 42'2 1 2
di vi der when SUS present. Rsfojéﬁl 72 50 > CPUVR | SNS2 N 1 i CPUVR_I SNS: YES %,{:110?‘;"
L D PM SLP_SUS L 2 1% Lrisw IR5546 402
C VART Max VQut: 3.3V at 19.77V Input a0z M NO_XNET_CONNECT! ON=TRUE
1 2 1/16W
J_ s DOl N _S5_VSENSE 62"
R5513* 1
27. 4K -
5 1%
1/ 20w .
. o7, [ RAEARRT L0883
#PPDCOIN GBH ISl [ SMC_DOI N_VSENSE gy s o I MOC : CPU DDR Current Sense
2 1 PLACE_NEAR=|/5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
19% 5.49K & 1 37500
1/ 20w 19% < T o0 GAIN : 200X
201, ¥ w 2 &3V 50 56 a1 40 39 _PP3V3_S4SW SNS
POO NVSENS BN L DIV : o w0 s PPYNEM O SO_CPU_
L_¢ GND SMC AVSS 35 36 39 40 a1 M N_LI NE_W DTF=0. 6 WM — PLACE_NEAR=R5570: 5mm CPUDDR_I| SNS: YES
Vot TaGeaT oy ot MM CPUDDR_| SNS: YES 1 C5570
. NAPKEls\B/AS’vEéW"\TO 0 CPU Vs p— l])é%lUF PLACE_NEAR=US000. H1: 11nm
CPU Vcore Vol tage Sense / Filter 2 8 en CPUDDR_| SNS: YES
XVB520 ol a weoro i R5575 —
2.2 35?320 os12-sHET “| /| SNS CPUDDR N sy scio  our |8 I SNS CPUDDR 1 OQUT 1 A R3¢z SMC_CPUDDR_| SENSE w5 o
e s PPVCC SO0_CPU 1542 CPUVSENSE IN 144 AIS SMC_CPU_VSENS a5 37 1w 1% CPUDDR | SNS: YES
80 50 _ < ; 1/ 20W - B
PLACE_NEAR=R7310. 2: 5 MV L L ECEfNEAkLBUOO. B7: 11MV Rg%l_ejz | SNS_CPUDDR P N ooy R R5527O]K1 » | g52523§
1 1 ZUF G\A T P e P éﬂg/ﬂv PLACE_NEAR=U5000. H1: 11nm
p— (Y 1/ 20W 2
2 g'gl:}/ o0 60 5123 22 21 20 19 17 _PPLV2_S3 B 2, 3301
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS 5 36 39 a0 a1
B GND_SMC_AVSS 35 36 39 40 41 PLACEMENT_NOTES:
. = Pl ace close to SMC
1. 05V Vol tage Sense / Filter
. . (For R and Q)
NWE530 R5530 I R5C : 3.3 S5 REG Current Sense
62 60 SM
2% % pp1vo5_S0 1582 PLVOSVSENSE | N% A3 . SMC P1VO5SO_VSENSE rom o o EDP Qurrent : 3.0
5868 o EAR . MAX Vdi ff : 3000 mV
PLACE_NEAR=R7640. 2: 5 MM 1/2%/0W 1 &Cgé\lo =US000. GL: 11WM GAIN : 100X
1 L0 220F o0 56 41 40 30 _PP3V3 SASW SNS
== Y54
2 xgé
. . 3361 PLACE_NEAR=R5590: 5mm P3V3S5_I SNS: YES
PLACE_NEARSUS000. GL: 11MM D AV o PP3V3 S5 P3V3S5_I SNS: YES o 1 C5590
3 %63 R T o= Vir —— 91 PLACE_NEAR=US000. A6: 11mm
. & P3V3S5_1 SNS: YES
| CIC: 1.05V SO CURRENT SENSE / FILTER MT Us590 ? gben RBEDE -
e orrent - 1n R5590 (3= 1 SNS_P3Vv3s5_N sin | SCro out |8 I SNS_P3y3S5_I QUT 1432 SMC_P3V3S5_| SENSE 5 5
rren 0. 003 1% P3V3S5_I SNS: YES
MAX Vdi ff 5,65 W 1% CRI TI CAL 120w - .
GAN : 500X 0 50 41 10 30 _PP3V3_SASW SNS S 1 SNS P3VES5 P N ooy R R5591* 115595 e earuso00. A 11m
PLACE_NEAR=R7640: 5 P1VO5 | SNS: YES 0612 SHORT 3 20K - géufzuF
P1VO5_| SNS: YES JiCBSGO ) 20 v 28l 2 e
— - i UFE PLACE_NEAR=U5000. H2: 11MM w 201, 0201
v+ T 0%, P1VO5_| SNS: YES D AVSS 55 56 59 a0 a1
PLACE_NEAR=R7640. 4: 5MV Us560 Shyr *OR R5561 M NREGCW DTH0. 200 - PLACEMENT_NOTEs :
I NA211 453 VOLTAGE=3. 3V
2 53 [T I SNS_1V05_S0_N 5 N SC70 ~ out L& P1VO5S0 1 QUT 1A Is SMC_P1V0O5S0_I| SENSE oo 5 ¥ MAKE_BASESTRUE = Pl ace close to SMC
CRI TI CAL %W P1V05_| SNS: YES (For R and O
A 72 53 [T | SNS_1V05_S0_P 4] ne REFLL R5562! o 1 C5561
PLACE_NEAR=R7640. 3: 5MM (5(2;)\‘\4\/) 20K ey gog%ZUF PLACE_NEAR=U5000. H2: 11MM SYNC VAGTER=SI D J4L
1/ 20W 2 X TTIeE -
~ A, 6361 . _ _ Vol thge & Load Side Current
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
L PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON d}@ Appl e Inc.
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD 5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
e POBLSSOR AGREES TO THE, FOLLOW NG
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_I| SNS: NO | TO M NTAI N THI S DOCUMENT | N CONFI DENCE
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T /N WoLE R PART

IV ALL RI GHTS RESERVED

<SCH_NUM-| D
<E4LABEL>
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8 7 6 . .
| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
56 41 40 33 PP3V3_S4SW SNS 1 AN 2_PP3V3, SNS CPUVRR ADJUST_I SNS R5660 R5666
%/:f/é‘é‘/ 1 5620 m:h'géf:v‘"vgigiu"ﬁ‘m %3%23;2?2]%%2?2352 PP3V3 SO 1 v 2 ISNS HS GAIN P R 1 /N 2 1SNS HS GAIN P oD 2 72
402 20%OUF VALTAGESS. 3V ui"zFé'w 1/’\%§w
2 S’ 0201 PLACE_NEAR=U5660. 3: 5MV| R5662! 0201 'isgélg'?
03611 1 C5660 1K S, 0
R5821: ADDR - 0x56/0x57 (r/w) 1 0 1UF 1% S 3 L SNS HS OVPUTING P 1 2
ADDR_SEL = 0%, 2o 5%
rRs621 [ BYPASS=U5620. 1: 5: 3MM ) 2 S xR 201, R5668 /20w
2628 - PU. SMBus node ISNS HS GAIN N RL 2 1 sns hs GACR N oo 2 72 D
59%, VDD
/20 5%
Y U5620 = v 8w
2 PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MV ) 0201
6 - 4 SMC_CPUVR UST | SENS| R56252$NC CPUVI UST | SENSI e m"* R562@JK1 Olé'é
ADDR_SEL/ GAI N_SEL ouT ADJ | SENSE R 1 R ADJUST | SENSE g, 55 o7 22
- 2 8 5% 1 5625 o Us660 R5665 % 2% [ LSNS HS COWPUTING N1 AAN 2
72 40 rEy—CPUWR 1 SNS1 P R SENSE+ READ*/ | NT RD L 3 1/ 20w g, 220F CKPLUS_WAI VE=Ni f Pr_badTer m I'NA211 1w
72 40 [T CPUVR | SNS1 N R 3 |SENSE- SM_CLK/ | NT_SEL| 10 SMBUS SMC 1 SO SCL D3 2 5 o 9200 s 3\/ 72 41 39 I SNS HS COVPUTI NG P 5N SC70  our |6 ISNS HS GAIN QUT 1 2 ISINSFHS GAIN OUT R 2912 o
PLACE NEAR-USS40. 1: SWM SM_DATA/ QUT_sEL| © SMBUS SMC 1 SO SDA (B 14 32 35 38 42 62 67 71 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N ('lgebeg'
| e oM SELL7 NO STUFF 72 41 20 | INGN_ AN o0, REFL R5663* b1 0. 22UF
PLACE_NEAR=U5000. A7: 5MV 20K — o
QD EPAD GND_SMC_AVSS @ 56 50 10 P v2gy e
o 201,
i GAI'N: 500X =
I LDC : LCD Panel Current Sense / Filter ) ! .
1 In battery discharge scenario negative voltage will be Wth 100nmA battery current, WII have 10.2nV difference
60 56 41 40 30 _PP3V3_SASW SNS = resent on I N+/- pins with | NA output voltage decreasing oing i nt o sense pins of U5800.
p | - P \ I E?, g p
from 3.3V with increasing discharge current. his will set the m numum current threshold at 0. 100mA
s 1 _PP3V. W L —
° ,L.3NE,3WDTSFSDS o a—— LAE N , PANEL | SNS: YES
M?Eéjfaﬂ?*" 2w PAREL"'ERE/ VS 1 C5670
8 41 mpli?\s/éméOSW LCD L V+ p— 90'%1UF PLACE_NEAR=U5000. C1: 11mm
- Us670 2 B3V, sr PANEL | SNS: YES
I"NA210 0201 R5675 C
ROV 13 = I SNS PANEL N s|n Sch0 6 I SNS_PANEL_| OUT 1 AR, , SMC PANEL_ | SENSE as a7
0.020 CRI TI CAL N PANEL_| SNS: YES
ooz, sk & LSNS PAREL P _4jine 00vyy "EFHE R5627OJK1 & 116887 VR | MON Current Sense Filter
: 2|4 H . — 20% PLACE_NEAR=U5000. C1: 11nm
GND v23wSGai n: 200X - - PLACE NEARELE000. B5: 51
o %‘_ b 201, | Scal e: 0.25A/ V 0201 R5641
= o FESYS SOSWLCD R— EDP Current: 0.750 A max vour: 3v AT 0.8254 | GND SMC AVSS 5 50 50 10 - D CPUVR_| MON NN SMC_CPU | MON_| SENSE o
M N_NECK_W DTH=0. 2 WM ) PLACEMENT_NOTESs: v
VOLTAGE=3. 3V Max Vdi ff: 15 nv 1/526:‘” p’l‘? S;Al{fsooo a5 51
VAKEBASESTRUE = Pl ace close to SMC oM, e
(For R and O —
1 i i D AVSS 55 56 59 a0 a1 e
Di screte Hi gh side Current threshold LD SMC AVSS
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
88
#% opava <o 0. 22UF Vtl = 0.290nmv = 0.687A from battery
e . 2 . : i
28 BYPASS=US601: 3MM - H BMON Di screte BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
a4 1 C516‘Fl: %Y =E01
§§°”U o551 c5601
I B XoR R5619 vupspfiiEEEEeVe SO 1|2
= HS COVP EB , 255K, BYPASS—LBGOl 3w 2|0|%
1R5614 1% LY SMC_BMON_COVP_ALERT L a7
294K R3616 611 R o301
sy S e NE NEESET * I %”““* R5609 U5602  bls B
2402 8w HS_CcovP_out BVON_COVP_FB 1300K, DMN32D2LFB4
HS COVP_VREE 02 a_ SMC HS COMP ALERT L oD > 1'1?5’0‘?(04 R5606 60 sy SvERE
’ Us612  ofs 102K ok
) 1/15w 1 1 5 MCP6541T 1[G S
'R5615 DVN32D2LFB4 Ve LF Y 0- 2
49. 9K L DFNLooGHA. 3 2 %ﬂ/j ;?g BMON_COVP_OUT
1/16W =
A ¢HSIQUT R -\t I BMON_COVP_VREF a4
1 C5610 : ) 1
L b 0. 1UF Gai n: 50x Ro605
34 Scal : 2A 1V . =
X5R - - | R
1(|)Q5e,1o B8 L Max VOJt : 3.3V at 6. 6A i ¢BMN IQUT R\ e
%":"éuw = + C5600
,0201 = 4 %ggﬂlUF
'R5600  |* &5
5% =
1/ 20w
SM 201 2’5’201
RB521ZS- 30 BYPASS:LB@%%%’\%"' )
K
1
CERMG'XQ\F{Z
b58E
s L SNS_HS_COVPUTL NG | QUT CHGR CSO R P/ N are swapped on purpose o SYNC WASTERCST D J7T SYNC_DATE=02/ 26/ 2013
to neasure power into the system VE [bbug Sensors 1
Us600 PLACE_NEAR=US5000. A3: 5MVI
CKPLUS_WAI VE=Ndi f Pr _badTer m s
ro > OHGR CSOR P v | ooy [e BMON Loy R5608 d} Appl e | nc. <SCH_NUM-| D
CRI Tl CAL 1% 23k Bl Dl ETE | SENSE a5 a7 ® <EAL ABEL >
71 as @wga?vrv;:—' N+ REF| 1 R5601* 15w | PLACE_NEAR=U5000. A3: 5MM NOTT Gk OF PrOPT ETARY PROPERTY.
1 A 1 CKPLUS7V\AI VESNdi f Pr_badTer 2%§ ﬁ @602 THE | NFORMATI ON CONTAI NED HEREI N I'S THE
Repl aci ng caps with 100K PD on | SENSE SMC i nputs oo w23 — 02k B EERTLL SRR L
~ 3 S & R HE POSLOSOR AGREES 1O THE FOLLOI NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 885, |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 56 OF 120
11750008 1 | RES, MR, 1/ 20W 100K GHM 5, 0201, SMD C5675 PANEL_I SNS: NO 1 | GND SMC_AVSS § 1] NOT T0 REVEAL GR FLELISH IT I N WCLE OR PART
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3

CPU Proximty,

| nl et

VOLTAGE=3. 3V
M N_NECK_W DTH=0. 25 nm

., DDR and BMON THR Sensor

Rsgo0  HNEREmam
mprny EEBRP PP3V3 SO 1 2 PP3V3 SO _CPUTHVBNS R
UBBBHBEEY S
5% 1 C5800
e alr
2 Elen
b NOSTUFF
72 | NLET _THVBNS D1 P 'R5802 1?8826
= 100K
e, 3 PLACE_NEAR=Q5830: 3MV . = ~| CRITICAL 190 5%
[ bl N e N ET SRRESTS QETRUE C5801 VDD 1/ 20W 1/ 20w
, Pl acement note: 830 1 AT PLACENEARELSE00. 2:5m " 2200PF —— 0 ,201 2201
i — Tov% ——
Pace Q810 next_to DORISI3, 3V supply on TP side ,  pOBAGHIP T PLACE REAR5300.5:5m o5 2 E&éﬁi&. 2
’ e 2 ILNLET THVENS DL N 2 |pp1 THERW |2 CPUBMONSNS ALERT L o
—1.3 |on ALERT* |10 { CPUTHIVBNS ALERT L o
CPUTHVENS D2_P
PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE - . L 4 lpp2/D\3 SvDATA| 11 SMBUS SMC 1 SO SDA LB 432 35 38 41 62 67 71
: 1 811 860 5802 1| PHACENEAR=US800. 4: Smm
oo oo .- - - - 5 12
r _ DN2/ DP3 SMCLK SMBUS SMC 1 SO SCL 14 32 35 38 41 62 67 71
[ st i oS8 () T ) e T . : =
' 5V 25V 10V ENSE- ADDR_SEL CPUTHVENS ADDR_SEL
_Place (8830 between near rear vent on bottomside ' DFNLOGGHE 3 2 Npg. oG- cERv NPO- COG- CERM 2 XTR: Qe 2 PLACE MEAREIASRE D™ 15 ;EET ~ 7 1R5805
PLACE_NEAR=Q6860: 3VM 3 ol _xne 0
o 7 O ISNS HS GAIN P 13 | pUR SEL 5% ow
- 14
Det ect DDR/5V/ 3.3V Proxinity Tenperature o | SNS HS GAIN N TH_SEL B, 50501
TUFE CPUTHVENS DUR SEL @D  THRM PAD ,Placenment note: '
as 1 ' 1
R581003K - CPUTHVENS TH SEL - N LPI_ac_e EJS&_OO_ur:de_r ?PL{ A L
5% RERG 4 Wite Address: 0x98
HEy 10K Read Address: 0x99
201, 50
1/ 20w
201,
TBT, MLB Bottom Proximty Sensors
R5840
0
2 _TBT MLBBOT TH P
2 TBITHMENS 2 R P . M.BBOT THVENS Pz 72 TBT, M.BBOT and TBD Tenp Sensor
5%
3 PLACE_NEAR=Q6820: 3VM 20w
820 1 1 5820 0201 R5810
B(%GBLP 5% senpn BEEN P PR S0 LAAAZ__PP3V3 SO TBIMB I SNS R
DFNLOOGHA-3 2 1Npo: 00G- CERM R5841 S MRS B 2o 1 5810
2y TBITHVENS D2 R N 1 2 _TBT M.BBOT THVBNS N 7, - A 0.1F  pegi1ql
126w : Y 52K
Cemm XGR N
0201 us5810 0201 1/ 20W
" TBDTHVBNS_D2_P EMC1414- 1- Al ZL = A,
o oo MVBOP
- e - - oo oo
TBT M.BBOT THMVSNS N a2 72 . Pl acenent note: [ NO_XNET_CONNECTI G\CngJlE:g s 2 oPL THERM / ADDR) 7 TBT | NLET THM L
3 X pLAc8EZi\1(E)AR=®s4o: 3w _Place 6820 close to TBT on TOP side _' 2200PF —— 3| g RTHCAL ol 8 TBTM BSNS ALERT L o
0V
5 4685f|1_g 1 — 47PF xR R 2 4| bp2/ D3 svoaTAl 9 SMBUS SMC 3 SDA CED 54 55 30 62 71
S5V
DFNI006HA-3 2 58S o ceru 72 a2 E TBDTHVENS D2 N 5 | one/ DP3 svoLk |10 SMBUS SMC 3 SCL (B 3495 38 62 71
TBT_M_BBOT_THVENS P w2 e e e oo e e o oo . GND
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
Lom s s s s s s s e s e e e TBT_M.BBOT THVENS P
TBDTHVENS D2 P - 72 42 gy i
3 PLACE N @850 3w NO_XNET_CONNECTI ON=TRUE -
BAR=B850: L NN C5812 1
850 ) 1 C5850 . Placenment note: ' UAGE NEARASB10, 4 s 2200PF
BCBA6BLP ——47/PF TBD ! B b SYNC VASTER=J43 NM_B SYNC_DATE=02/ 20/ 2013
2
DFN100GHA-3 2 %gg_mc,cgm Sttt Tt s s s s PLACE_NEAR=US810. 5: 5mm 7™ GERM THLE Thel’ I SenSOI‘ s
0201 . ma
TBDTHVENS D2 N a2 72 2 42 (@ TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38 d} | | <SCH Nuwve 1D
Appl e Inc. =
o <E4LABEL>

72 a2

72 a2

o
TBT M.BBOT THIVBNS -R-** TBT _M.BBOT THVBNS P —

TBT M.BBOT THVENS P

a2 72

MAKE_BASE=TRUE

72
TBT M.BBOT THMVBNS N—"? TBT _M.BBOT THVBNS N —

TBT M.BBOT THVBNS N

a2 72

MAKE_BASE=TRUE

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLLOW NG

N
1
IV ALL RI GHTS RESERVED

NOT TO REPRODUCE OR COPY | T

NOTI CE OF PROPRI ETARY PROPERTY:
HEREIN | S THE

LE | NC,

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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FAN CONNECTOR

R6810 PP3V3_S0
2
L [\ NOSTUFF
1/20W 1 C6010

0201

— Qoo UF
X/ BYPASS=U6010: 3mm
2 X5R
201

PP5V_SO g 17 32 a0 49 50 54 56 57 59
51850793
CRI TI CAL
1
R6060 FF14A-4C-R11DL- B- 3H
47K Fg; RT- SM
1 28 NCx——(O
R6065 o8 2
P 1515V bC
s m SMC_FAN O_TACH 1 2 » FAN_RT_TACH 2 o TACH
uHBw 20| MOTOR CONTROL
i °o| GND

R6061
10%5
1/ 23W

281

1

2

- e

YM_VER_3

1
G

S

T3 7e o FAN RT_PWM
(]

s [T SMC FAN O_CTL

NCxiQ

SYNC VASTER=J43 M.B

SYNC DATE=09/13/ 201

TTTLE

Fan

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

o 50 55 10 14 3 o PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 ©| CRITICAL
190K 3, 3K 0. 1UF VD
Toow oo gtg,@ - U6100
2201 5201 XSR- GEHR 64MBI T
o s SPI_M.B_CLK 6 |sck si/sicol 5 _SPIL_MB MOSI . 6 LPC+SF)| Connect or
SST25VF064C
o SPIL_MB CS L g cer °“"T—TA§';§m 2 SPI_MB M SO
SPI_We_L 3w e e LPCPLUS
0 a1 15 D SPI ROVl USE_M_B 7 JrsT*/ HaLD CRI Tl CAL
] : J6100
NOTE: ) I f &D is asserted ZSSJHRM PAD| DF40C- 30DP- 0. 4V
ROM wi || ignore SPI cycles. M ST- SM
46 47 46 38 36 35 34 33 20 17 PP3VA42_G3H 31 o~ 32
59 57 56 54 50 49 42 22 17 36 _PP5V_S0O o
Uool2 e | SPL_ALT MSO oo+ 52
= or o2 17 y—LPC_CLK24M LPCPLUS > 30 0l" e | LPC ERANVE L am e o o
or o2 35 114y LPC_AD<O> o0 0l% @up | SPIROM USE M B G e e o
-——— -
O O
o7 6295 14 LPC AD<2> -—_° 10 o | PM CLKRUN L 12 2 62
e oy LPC AD<1> o~ ooz e [ SPL AT CK R
o7 62 35 10y LPC_AD<3> 300" g | SPL_AT CS L am e e
o « o SPL_ALT_MCSI 1505016 gy | LPC SERIRQ G o
o 16 15cgyXDP_LPCPLUS_GPI O =t 0018 g | LPC PWRDWN L am e w =
o7 62 15 [y LPCPLUS_RESET_L RRET D E Rl IV el oD 5 % o
o2 3 35 o SMC_TDO 200 l22 ¢ | SMCTCK oo < 3 e
~, TP_SMC TRST L e 23l00l% o SMC RESET_L oD 35 36 48 52
« _TP_SMC ND1 - 25 26 o SMC_ROVBOOT 35 62
s 20 oy SMC_TX_L S 000 e [ SMERXL e
— 2988 30 o | svcT™s oD 5 %
33 C 34
51651039

SPI Bus Series Term nati on

SPI _ALT_M SO 4 .

P e SIATMS .. Matt Card ROM Sl ave

PLACE_NEAR=J6I00. I575mm PI ALT K s 62
PLACE_NEAR=JGT00. 127 5mm Sp| ALT _CS L ., o,
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1R6128 |*R6127 |'R6126 |['R6125
24.9 43 43 43
20w 20w 20w 20w
2201 2201 2201 2201
R6110 R6120
SPI_CSO_R L 155 2. 8Pl cso L 1743 2 SPI_MB CS L
m PLACE_NEAR=UO500. Y7 5mm 5% 5% PLACE_NEARERGIZ5. Z75mm @
1/ W 1/ "
R6111 W R6121 W

o 1 SPI_CLK R 1 2 o SPI_CLK 1 2 SPI_MB CLK oy o
@—Pmmﬁumum—w’\éy\/ ’\/Sy\/ PLACE NEARERGTZ6 275
CPU Mast er v gow R6112 R6122 Uzrgr—fw M_.B ROM S| ave

201

o gy SPI_MOSI_R 155 2 sPL_MosI 1043 2 SPI_MB MBSl yuier
PLACE_NEAR=UD500. AAZ: 5nm 27 27 PLACE_NEAR=R6127.2:5nm
1/ 20W 1/ 20W
R61113 M R264123 M
Pl 1 33 o SPl_MSOR) 1249, . SPI_M.B_M SO (pry
—NEARE i AVAVA NV PLACE NEAREUBT00. 2 5wt
1/ W 1/ W

67 35

o7 3 OD—oPl _SMC_MOSI 1 2
LY,V PLACE_NEAREUSTO0. 5: Imm

SMC12 WMast er 1/£§:§w R6116
o+ —SPLSME QLK 1’\}§\/2m-nm
5% — — -6 imm
s R6117
67 35 SPI_SMC CS L 1 2

1/2%:?’\/ SYNC MASTER=K21 M._B SYNC DATE=12/13/ 2010

LPC+SPI Debug Connect or

CS Appl e I nc. <SCH _NUM-|D
o <EALABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 61 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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n n
SPEAKER AMPLI FI ERS
APN: 35352888
SPEAKER LOWPASS 80 HZ < FC < 132 HzZ
GAIN 6DB
Ri ght Speaker Connect or
o N NG WETI0. 2
R6414 M N_LI NE_W DTH-O. 5
62 60 56 53 52 47 33 32 PP5V_S4RS3 AR 2 PPSV_S3 U6210,
1w 51850519
t 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
—— Ot 2 R6413" 106401 16404
2 18Y% e VDD 100K Z=47UF 78171- 0002
RISE P teato wagl 2 boiVr o
%611&1»:0 MAX98300 201, 0805-LLP
) N NEG W DTI-0. 20 7
72 63 59 [T SPKRAMP_| NR P 1 I I 2 72 MAX98300 R P A N T"IL::ALM+ B1 VNN WOTHES. 30 72 62 SPKRAMP_ROUT P Y
72 B3 - 72 62 RAMP_ROU 2
CRITI CAL 10% MRX98300 RN | ouT- L= W NEGE W o0, 20 7 SPK = 0
6411 XSR RV - - M N_LINEW DTH=0. 30 rm .
0. 1UF 0201 | SHDN* cal NS R ANV, N _()
72 63 59 [T SPKRAMP_| NR N 1 I I 2 o2 e
e 1R6412 L
mﬂégnm PGND %S’OK
63 59 m SPKRAMP_SHDN L 9 :I/FZDW
1 , o1
R6411
100K
50
1/ 20w

201

SYNC VASTER=J43 M.B

SYNC DATE=09/ 04/ 201

TTTLE

Audi o:

Speaker A

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Hal | Effect Sensor

J6955
HALL- SENSOR, M_B- PADS- K99

8 1
48 47 41 38 3 35 34 33 30 17 _PP3VA2_GBH NOG *Sé* 2 NC
BRBBY oo IE
NCx2Ho o1dxne |
OM T_TABLE

34 35 36 62

11" -Specific

Battery Connect or
— PPVBAT G3H CONN .

ORI TI CAL C6951 i 1C6950 :
36950 1; %2 - 2§3pr .
BAT- K99 sl s |
POs| ot [
pos| o2 1 .
pos| o2 - '
| o]t g SMBUS SMC 5 G3_S @eeenn
conl 015 quw_SMBUS_SMC_5_G3_SD D man

ovs peTECT| 016 g2 SYS DETECT L .
NEG| O~

Ned| o8 R6950! -| o o ioAr ‘

NG o2 10K D6950 '

— 1/ 20W '

SHLD_PI N| 022 oM RCLAMP2402B |

SHLD_PI N| o411 2 " sc 75 X

SHLD_PI N| 022 \
SHLD_PI N| o-}13

518- 0369 :

ISYNC NMASTER=NMASTER SYNC _DATE=NMASTEH
TTILE

Battery Connector & Hall Effect

d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 69 OF 120
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52 60 s PPDCI N_G3H

O

M.B to LI O Power Cabl e Connect or
CRI TI CAL
J7000
WIS, PR VB2
o 1
P EN |
ot FPoY,_ S4153 B%q
o 4
o 5
ot NO STUF R T Cal
1 C7006CRLTI CAL 1 C7008\|o STluU
518S0508 _:og_alup C70107 == 1U'C70
2 32% ceRM z
0201

U U
10% X5 lg“/m
3V, 80 50V ,
X5R X7R
803 603-1

62 60 as a0 _PPDCI N_G3H | SOL

I nput i npedance of 68K neets

1R7012 sparkitecture requirenents
?\QK for detection of B121 (16.5V)
CRI Tl CAL b
Q7010 2
Sl 5419DU —
PONERPAK -
'R7010
0l s q 100K
- /ORI Tl CAL 50w
C70121 , %61

62 60 54 48 40 39 27

4| 0. 0470F

Tgw
DCIN I SOL_GA \

CRI Tl CAL
‘ I%—IDZT:LZZF\’G 8
6. 8V Zener Dz 0201
CRTI CAL 3.425V "G3Hot " Suppl
R7006 D7005 ' pp y
PPBUS G3H 1 4.7 5 PPBUS G3H %TSOO/\Fl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
1Pay Mc@%ﬁ =§.
R7005 o5 PPVI N G3H_P3V42G3H
10 MN
5% MN
aw  VaTAGESTS. 5V © ©
805 VI BS ue CRLTI CAL
W, T 0 57092
L 703 | 10UH-20% 0. 85A- 0. 460HM
7080 g P 2057 3 1150 0 :
1 Bl AS| 2520
NC><—7 CRI Tl CAL —l B FCHNEDE=TRUE
bow FB) <Ra>|
01 T
CRI TI CAL CRI Tl CAL L ’ LS = Ofmﬂ 1 C7095 R7§)4%§1
AT LEIB | ergu
— — — 50V
403 403 BREL 1N NO STUFF o sTUFF P3V42G3H _FB
1 §1 C7080: NERESR-W BFFEB: 2 i <Rb>[
2 T000PF - R7096*
7 3T
Low R 2 200K
,201 0402 1/ 200
201,

Q2

O
{52

Vout

=1.25V * (1 + Ra/ Rb) L

PP3VA2_G3H$} 403 3: 35 35 2

80 82

Vout = 3. 425V
300mA Max Cut put
(Switcher limt)

TI CAL
098
UF
L

SYNC _VASTER=J43 M.B

SYNC DATE:O&/ 13/ 201,

DC-In & G3H Supply

d} Appl e I nc.
®

THELH V\FCRI\IA | ON_CONTAI NED HEREIN IS THE
PROPERTY _OF “APPL]|
THE F‘CEESSCR AGREES TO THE FClLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED
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Z]Ux’ PLACH_NEAR=L7520. 1: 3nm Cr518 R7548 %753:8 A o 0201
R 2 PLACE_NEAR=L7520 Z bm NOSTUFF ?.llluf P5VP3V3 VREGS 1 ,\;\{\' 2 P5V_S4RS3 FUNC 11 |MODE RF|3 P3V3 S5 RF| 1‘| |2 PLACE_NEAR=L7560. 1: 3nm PLACE |NEAR=7560. 2: 1. 5mm
. PLACE_NEAR=L7520. 1: 3mm 1 v Psv s4rs3 vl 9 [VFB1 VFB2| 16 P3V3 S5 VEE2 ] PLACE_NEAR=L7560. 2:
C7571 2 1o% Psv sirss cower 10 |COMPL covpz| s P3ve_SS conp i
1000PF oo S M N_LI NE[WDTHE0. 2 mm MN_LINE W DTH=0. 2 rm X7R- CERM
, 16V o 0402 M N_NECGKIW DTH=0. 1 mm PSVSARS3_EN R4 |ENL EN2| 21 Pavass en R M N_NECGK_W DTH=0. 1 mm 402 2
X7R- CERM PLACE_NEAR=L7560. 2: 3
0201 1 R7547 5_|PGOODL PGOOD2| 20 R7546 XW'5 23]
PLCACE_NEAR=L7520. 1: 1. 5nm| A 1. 33K2 . D THRM PAD 1. 54K [sm
P5V_SARS3 VFBL, R7536 |, NO STUFF T 1
MNUTEWSIEE S o 1% 7.5k R7537 ] 3 e PaV3 S5 VER2 XW
M N_NEGCW DTHEO. 1 mm yzow - 20K . X500 35353905 ) 'R7516 @I N [INE WETH=0. 2 mm
R7523! 261 e o R7549 - 2ot 6. 65K M NREGCW BTHG. £ T
1 o — 5 &4 . L
2 201 5% 1%
10 . 1R 2 aow PLACE_NEAR=U7HO1. 28: 1nm 1/ 20w 'R7563
M
R7556 c7537 1 o = 10
= 4. 22K 2 5%,
= . 270pF —— 1/ 20w
P5V_S4RS3 VFEL R 1200 0% —T— I
xn i 2 ™M N LT NE_W DTH=0 5201
M N_LINE W DTH=0. 2 mm| | 201, 0201-1 M N_NECGK_W DTH=0 P3V3 S5 VFB2 R
M NINECK_W DTH=0. 1 nm| “R7520 M N LT NE_W DTFE0 M N_LI NE_W DTHE0. 2 mm
PS5V _S4RS3 CSP1 R M N_NECK_W DTH=0 ]M N_NECK_W DTH=0. 1 nm
D DT=TRUE M N_LI NE_ W DTH=0. 2 rm R7560
M N_NECK_W DTH=0. 1 mm VREE2 52 _P5VI VREF2 23. 2K
M N_LINE_W DTF=0. 2 mm 20w
M N_NECK_W DTH=0. 1 mm
, 201
57 @ P5VS4RS3 PGOCK
M NREGCW BTH-0. 1 1 W N L NE WETFED 2 mm
i 57 35 (QOT)—S5 PWRED M N_NECK_W DTH=0. 1 mm ——
10K
GID_P5VP3V3_SGND 1%
M[N_LI NE_ W DTH=0. 6 mm 120w
M[N_NECK_W DTH=0. 2 nm w
TAGE=0V 201

lSYI\C MASTER=J43 M.B

SYNC DATE=10/02/ 201

TTTLE

5V S4RS3 / 3.3V S5

Power Supply
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1. 05V SO Regul at or

62 60 51 50 49 39

PPBUS S5 HS COVPUTI NG | SNS

c7620 |, cre21 |, C7622 1| 117619 1 C7624
49 40 30 27 17,3035 11,0 g, _PP1VO5 SO 62UF- 0. 0230HM— 62LF-0.0230-M—— 1000RF —— —— 62UF-0.0230HM lel‘j‘/'ﬂF
v 2 1y 2 oy 2 2 uv 2 8¢
T oY T oY ey
case- 8251 case- 8251 0402 casE B25-1 402
P1V05S0_BOOT RC PLACE k-G 850 8 1 5mm
W T L
62 60 50 52 47 15 53 52 _PPSV_SARS3 . C7601 : o oreTRE 1 C7630 =
10UF —— 0. 1UF
LT 1 T,
C7600 : E{? Rr630 *
BYPASS=U7600. 2. Tnm 2.2
i &76%0
X8 2 = "e03 5
BYPASS=UT600. 13 Trm. ~ F DPCl 0 1 2 S
LLP
= VLDA'N P1V05S0_VBST
N - . A
12 |vsIN VBST|_1 m oM T
Scrub S3 & S5 pins connections! U7600 DSRVH R7640
P1V05S3 EN 17 |s3 sw 0.0
P1V05S0 EN 1 TPS51916 L7630 1%
57 PLVOSSO EN 16 |s5 N 1o o
@ oL 11 1. OUH- 20% 11A- 0. 011CHM 9 PP1VOS SO 8.5,
0612- SHORT
PLV05_SO_VREF TR WO 7 8 VREF CRITI CAL 20 . LYY Y\ 2eoros o e 1 vout = 1.08fy o
M NCREGKW DTHEO. 3 mm MN-LTNE W DTHE0.§ = 1.
e o NOSTUFF FDSD0630- SM " NECK 3 4
C7615 1 1R7611 P1V05S0 FB 8 |REFIN vobQ u TICAL VoAt osv 2™ CRITI CAL 21A Max Qu
0. 1F — 35. 7K N WS 1 VT H Crea0 * X Qutput
1Y T % LAEGC m P1VO5S0 MODE 19 |MODE VTTSNS| 1 J 300F——f = 300 kHz
X7R- 2 ow P1V05S0_TRIP_18 |TRI P P1V05S0 DRVL 7 |Lse 620.2: 1 Somy oo T~
"y 201 M N_LINE W DTH=0. 6 rm 1 C7623 zov 2
2 i esuron s s VTTREF M N_NECK_W DTH=0. 2 mm 1000PF PaLY- TANT
GATE NODEZTRUE o —— e
b oo ST THRM O OTTRE ¥ 72 40 o5
PGND GND  GND PAD 0402 CRI Tl CAL
1
597%%2 1 C7616 EBEEERE P1V0550_PGOCD oD - elele 63 72 10 QOIS L08 SON |t 7648 s 2
1% 0w = 0o, O 1UF 'R7610 |'R7613|'R7614 L 0. 0013k, — 330 XW6100)
2 15% cerw 1K 47.5K™ 5 17.4K 3 o 00 2 SW
1 3 o o o v
2 emeursn v o 9402 v ow ow ow 040 o 2 1
- L
2301 T P Y + .| c7650: T =
XWF 6000, O 22 ==
SM C% A 2 =
. 0
P1V05S0 AGND
M N_LI NE_W DTH=0. 6 nmm PLACE _NEAR=U7600. 217 ITrmm
M NNEGCW DTH=0. 2. mm R7641
P1V05S0_VDDQSNS N 10 P1V05S0_VDDQSNS_R
M N_LINE_ W DTH=0. 2_rm 5% M N_LINE_ W DTH=0. 2_rm
M NCNEGCW DTHEO. 17 Tm 1/ 20W M NCNEGKW DTH-0. 17 1
201

SYNC VASTER=J43 M.B

SYNC DATE=09/10/ 201

"7 1.05V SO Power

Suppl y
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PPBUS_G3H

62 60 48 47 40 39 27

70
DWN5LO6 VK-
SOT- 5¢

5

PPBUS SO LCDBKLT FET

NOSFET FDOS38APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
706 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDCGB%Z\PZ SBMS001 LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 © -
3AMP- 32V- 467 o :":;SE IS\?vfcgngi S:E/él STOR BETVEEN PLACE_NEAR=L7701. 2: 3rm
1 2 _PpV| _Sw. _
X . < AND PPBUS_SW BKL TH6 R A PPHV_SOSW LCDBKLT
603- HF VOUTAGEST2. 6V = ON THE SENSCR PAGE 15UH 2. 8A leg 3:].
PLACE_S! DE=BOTTOM 1R7788 Ccrrse:t o PPVIN SOSW LCDBKLT , 1YY Y2 _, LCDBKLT BOOST ANJK
1%20W %’2 ® CRI TI CAL Pl MBO53T- SM NECR 115 S CRI TI CAL CRI TI CAL
% X7R CEEW C7712 C7713 é&ﬁgﬁﬁﬁé&éﬂ% RB160M 60G| |1 C7796 |[1C7797 |:1C7799
— 2§20/0PF — %OO/UF — %00/ UF
LCDBKLT EN DIV L gg{ 5 8% zg zg
4 04§ZCERNI 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
]1_01/17K __:PLACE7NEAR=U778EAéE ﬁ%_D77B&ASE3NEAR_D7701 2:5mMm
20w
2201 57 56 54 50 49 44 43 32 17 16 PP5V_S0O
LCDBKLT _EN L X\j\iszzo

BYPASS—U7701 D1: 3nm

plUF

é‘éw -1
2
X:E:R R CERM

BYPASS=U7701. DL: 5mm
71

ié Sg %2 o PP3V3_S0

PPVOUT _SW LCDBKLT FB 1 2
&ﬁ EECEE_ *%BH:ES'} M PLACE_NEAR=C7797.1: 5mm

10. 2 ohmresistors for current

58 60 62

4 34 30 27 18 17 15
BRRBUBBEY L
= —EDP_BKLT_ENJ LCDBKLT_DI SABLE RSSO Ot A measur ement on LED strings.
707 |26 7 _;]:_ 1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
GVK‘ pe - 618V o 3 = . 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
HWX R
|_‘ (GND BKL SGND) Eia TS SLm L\)n . 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[a¥ st ur701
1 BKLT PLT RST L 25- BUVMP- M CRO
L R7741 BKL_VSYNC R D2 |ysync SWo :;
1 ,%/(i/lilz BKL_FLTR €2 |FILTER ° S
R7353 1’55;/8‘” BKL_| SET B liser g IS R7718 BKLT: PROD
o7 38 25 10 16 10 [rRy—SVBUS PCH CLK 1 ) 2 201 BKL FSET B4 ey B o"‘g LAANAZ N LII_'\I‘ED RETURN 2 oy oo o2
R7757 1/5%0W BKL SCL D8 |sak - PLACE NRAR-U? 701 B8: T0mm NZNECK-W BHES: 30"
30 25 10 20 10pry SMBUS PCH DATA 1 0201 BKL_SDA D4 | o o R : L
Addr: Ox58( W)/ 0x59( Rd) 1/5A’w BKL_PWM A4 | oy aura| S _BKL_I SEN3
5%0 1 2 BKL_EN A3 |EN out4| E3 BKL_| SENA
sa 30 _PPVI N SOSW LCDBKLT R 1 o) outs| B2 BKL_| SENS
200K |'R7715| TP7701.0%) BKL_EALLL FALT | caL OUTe| ELBKL I SENG I = o
1120w 100K PLACE_S| DE=BOTTOM <3 CREREARL O EGY: B3 WW M RHVEOE WBRES 30"
n20W 2] -4 BKLT: PR :[
> EDP_BKLT_PVWM o 2201 93588 e LA 2 PR = o=
® YNV Fpwne9. 62kHz : NB W DT
1/;?;w 1 C7704 L | _LED=17. 1nmA see spec for others g| 5| 2|% BKLT: PROD
L 33PF R7755 R7714' |'R7716 RI722 0 1apn2 LED RETURN 6 ooy o:
2 %é%) @G W NERESR-W BTEED: 30" SMDNILIINBE WE)FE:%U.% m
0201 %%OW 1 Zg‘!\/ %%OW PLACE_NEAR=U7701. E1: 10mm N”NECK-W DTH=0. 20 nm
L ,201 201, XWr710
= SM
D_BKL _SGND 1552

57 56 54 50 49 44 43 37 17 18
52 60 59

( EEPROM shoul d set

Keyboard Backl i gh

| _LED=369/ Ri set

EN_| _RES=1)

t Driver & Detection

L7 50
PP5V_SO 10UH- 0. 58A-0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 MM CRLTL CAL
N 1098AS- SM \]7715
C7750 N . FF14A- 4C R11DL- B- 3H
% :73 2 N FS- RT- SM
405°F I 50 NCx—(
= SPN035007G i
SMC_SYS KBDLED 3 |en 7 [_j Lo
CRI Tl CAL Vo)
2 KBDLED FB 6 |FB out| 1s2 KBDLED ANODE [ 4o
@! ENggngTl-cgi 2°W g NES_CX\(IDTH: L 2TwWi
AGE=A NCx—={NC "AGE=7( s
E 1 C7755 |1 C7756 Nex—O)
7700 oo BR —L g 22UF L ¢ 22UF
1/16W <[ o 2 ?EX_CERM 2 ?EX_CERM 51850793 SYNC MASTER=J43 M.B
0603-1 0603-1 TTICE

RE A ]

PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al,

A2, Bl, B2 pins)

2402

SYNC DATE=09/ 13/ 201

LCD/ KBD Backl i ght

Driver
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1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend wel |

is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
di viders (200/100) to 3.3V S5, which burns 100nmWin all S-states.
CRI Tl CAL
XDP
u7840
62 60 57 56 44 18 14 11 5 _PP3V3 SUS e PP1V05_SUS 16 60
4 1Bl AS
sl outle Vout = 1.05V
R Max Current = 0.35A
EN NJ2Z s NC
XDP XDP
1. 8V S3 REGULATOR 7840 » co BB ' 7841
5756 55 52 PpP3V3 S5
iy ’ ’ E 7
2Eeel i
1 - 15251870 oM T
ur7820 L7820 %7%329 <
|1 SL8009B 2. 2UH 20% 2. OA- 0. 108CHM 1%
DEN 2520- 5 v
0612- SHORT
57 y—PLV8S3 EN 2leN CRITI cAL Lx[8 P1V8S3 SW LA Y L2 PP1V8 S3 REG R 1 2 PP1V8 S3 20 21 22 23 55 60
ERE o mon : AT
s (ooT—PLV8S3 PGOCD 3lpor vFB|8 P1V8S3 FB VOLTAGEST. 2V CRI TI CAL RITICAL NG
1 1
4ski P Rsl |3 1 933;23 1 (2:273:21 C7825 1 Vout = 1.794V
G\D THRM PAD . T 8%, T % 2208 —— Max Current = 1.8A
R7820 2 NPO-COG CERM |2 X5R'CERM 1 6.3V , Freq = 1 MHz
7 9 113K 0201 603 XSR- GERIA 1 q
20w
201,
<Ra>|
1 CRI Tl CAL
R7821 C7822 ¢
90. 9K 290F ——
11200 T
A5, o e
<Rb>|
Vout = 0.8V * (1 + Ra / Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V5 SO
4020328 17 18 15 17 33 5,PP3V3 S5 4 g1 as o 56 57 60 62
Vout = 1.5V
%0 55 22 22 21 20 [Ty PPLVB S3 N autl 1
o PM SLP S3 BUE L 3 len N2 s ne Max Current = 0.02A
T
C7870 1 ao BE 1C7872
1UF —— 5| 7| —— 2. 2UF
10% 105
b 2 e 2 2 &
02 02 02 SYNC MASTER=J43 M.B SYNC DATE=10/04/201
BYPASS=U7870. 4: 1nm THLE 3
B¥pass-ura70. 6: 1rm SC ower up I €S
d} Appl e I nc.
L) <E4LABEL>
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8 7 6 . . 3 2 1
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8842 R8841 1 — PP1V5_SO0SW AUDI O HDA 811 17 56 .
2 2
e s pi it s pman g ron 3.3V SUS Switch
1, w 1 w WA A
NOSTUFF 053801 053801 VAkE BRSE=THuE Rosg 2o
R801‘%)0K1 08040 — PP1V5_SOSW AUDI O w0 o e Tllgszozzg4 20
v 2B TPS22924 PPLV5_SOSWAUDI O 4 5 s SRR EREISs s “&° 0612%”@
2N o P AL 1] BIEY 3, Eop 35mA R A, PP3V3 SUS FET_R 2 PP3V3_SUS o 11 14 10 48 55 57 60 62
2 B2|MN  vour([B i ' B2 )Z:IR,\: . Vcif(il M NCRCR W BrEES: S8M T\?Lc NJ<C4 EDP. 112mA D
CRI Tl CAL uso040 o P3V3SUS_EN < |on
s > PLV5SOSW AUDI OJEN @ |on o @D uson20
GN\D
C8040 1 3 Part TPS22924C C§0029 1 g Part TPS22924C
1. g)ztég -4 Type Load Switch ' 65(5{2’2 Type Load Switch
02035k 2 R(on) 19. 6 nOhm Typ 0201-1 R(on) 18.5 nmOhm Typ
s @1.8Vv 21.8 nChm Max { @2.5Vv 25.8 nChm Max
£ Current 2A Max = Current 2A Max

1. 05V PCH HSI O Swi tch

71
50 59

3_ 3V S4 S\M tch 3 3V SSD SW tCh o o0 50 20 40 40 55 g7 3y [PPBV_SO |

o T )
RSOOO
0. 002 1020 28 18 17 18 15 13 11 5, _PP3V3_S5 csol%g HE -
2% pp3va S5 TPS22924 :
@Rl | S lm ., PP3V3 S4 FET R 0612% %' _pp3va_s4 205050 37 062 % Q205 1,
B2 [)VIN Vi 3 4 1 L D
o R i T N T . : soy0 - we VI | eeives so I I
5
S4_PWR EN e |on VoD 2 Geav, PCH HSI O PWR EN 9 |on CRI TI CAL s| 5 PP1V05_SOSW PCH HSI O
I e e, | [ o P e e .
B g Par t TPS22924C = D
1.008 — N = Coad Switch P3V3SOSW SSD FET_RAMP 7 |cap  TOFN 03 g . usoo05 C
6.3Y 2 ype oad swite CRI TI CAL Par t SLGBAP1417V
0201k R(on) 18.5 nohm Typ C8071 1 s D>SSD PR EN o 2 v S| 5 . PP3V3 SOSWSSD FET R o oo 1
4 @2.5V 25.8 nOhm Max 4700, gL‘; aD M N-RERR-W BTHES: 38MM  sense R on sensor page B Type Load Switch
= Current 2A Max 20}1{2 NOSTUEE 1 uso70 HSI O has turn-on requirenent of R@(g?/)v s ?’BBD ﬁm Dég
<0.1V/uS ranp rate and 9
= R8Q70 = Par t SLGBAP1453V <65uS from EN to 95% (1. 05V) Current 6A Max
. 7 56 P3V3S0_EN 1 2 Type Load Switch
5%
3.3V S3 Sw h o T 5w Rom 7.8 mam Typ
" t C R0880121 02'3581 @ 25C 8.5 ntChm Max
0B0T0 1% current 5. 3A Max
w4 % ppava s5 TPS22924 PP3V3 S3 FET R %35°°%% pp3va_s3 15 15 19 54 38 39 50 62 53 |
Bl | S a T Tnes 3 % 3 4 EDP; 1.02A NOSTURF
B2 VN vout([BL NZNECK-W DTH= (B0O60 CRITICAL
P3V3S3_EN ol T A LREHYB30DPBF
7 N oo us010
C§0019 1 g Par t TPS22924C o e o) % ¢°_PP1VO5_SO o PRLIVOS SOE\SID_PO; gfko oo
' Gilé{'g’z Type Load Switch NOSTUFF NOSTUFF
02011 R(on) 18.5 nthm Typ 57 56 54 50 49 44 43 32 17 18 PP5V_S0 TUFFI B061
q @2.5Vv 25.8 mOhm Max R81080631 NTUDS169CZ
= Current 2A Max 105§ N- CHANNEL
1/ 20W B
2012
HSI OFET_EN L 2 e ﬁ
- S
3.3V SO Switch NCETUFF Nwin
. ?06 |26 1
. DMNSLOBVK-7 | [ J:- =
e Us030 Sense on sensor page 9
%% 1 pPava_ss TPS22924 PP3V3 SO FET R ., v g
s A2 AL E hid
B B VN vout( jm EﬁDngN_ﬁlch:Aw BHES: 33MM P | O P El\2| St 5 (< |—_s
CRI TI CAL : us030 s = 4 @
57 56 P3V3S0_EN < lon P- CHANNEL
o fevs) Part TPS22924C (HSI OFET_EN L)
C§0039 1 g Type Load Switch —
E 8 aTh, 33 ram 5V SO Switch
020108 @ 2.5V 25.8 nChm Max C
P Current 2A Max
= 62 60 53 52 47 45 33 22 __PPBV_SARS3
3. 3V Sensor Switch : 8080
' “ G
Voo 2 Loy oM T
£7 R8050 Uus8080 I 361 M R8081
TPSN39a o} SLG5AP1443V L 0. 002
PRSs a2 CoP W}gﬁ Pzgg_s ggixl SN 30 0 w0 P5VSO_FET RAMP 7 |cap 'TOFN 3 o h SYNC NVASTER=J45 NLE e A
292 : : 0612- SHORT
%5 B2 VN vour([BL NENECR-W DTH=0. 2mm 1;‘.4" c8081 i . P5VSO EN 2 |y CRITICAL | 5 PP5V SO FET R i 2 _PP5V_S0 16 27 33 42 44 49 50 54 56 57 T Power FETs
CRI TI CAL 4700PF = . M N-KERE VY BFEES: SOMM 3] "4 EDP: 300MA?
40 37 35 [T SMC_SENSOR PWR_EN 2 [on U8050 gg? = - . NC NC U8080
Sl Xk 2 ‘1 d} Appl e Inc.
C§0059 He g Part TPS22924C L Part SLG5AP1438V ® <E4L ABEL >
GiLéo 2 Type Load Switch - Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
Rom ~ [18.5 mom Ty Rom |15 mhm Ty e
f @2.5v 25.8 nOhm Max 17 mChm Max I TO MAINTAIN TH'S DOCUVENT | N CONFI DENCE 80 OF 120
Qurrent | 2A Max Qurrent  |2.5A LS To R e e T
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8 14 6 . . 3 2 1

S5 Enabl es
S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm 57 35 34 20 18 13 [T PM SLP_S4 L
N 15 s PP3V3 S5 -
BRESL R8111 |'‘R8116 [|'R8112
- St andby Enabl es Ra1 K F
C81701: %Z'éuw 3750w 3750w
0. 11L8I|;ﬂ 5201 20201 20201
6.3V , Rl S
CERM X5R
0201 o g P3V3S3_EN ___ P3V3S3_EN o o7
BYPASS=U8170. 6: 2. 3 "WRR'FBKSE_TRU:—» = —
= w5 |P1V8S3 EN _ _ P1V8S3_EN o
1 PLACE_NEAR=U7S501. 21: 7nm - PM SLP S5 L MARE BASESTROE — —— 1D D
— S4_PWR EN 18 28 56 57 57 51 DW@D W DDRREG EN 5157
o o5 KE EN S
S5 Power Good o o SME S4_VAKESRC EN. | — S PWREN s ‘cs111 |'Celle | Callz
E% gg gé 22 PP3V42 G3H f— QS.%lUF f— (1)0.%47UF f— (1)0.%47UF
8362 80 53 p| ACE NEAR=U7501. 20: 7mm 2 G 2 cg%\r\ﬁ X5R 2 gER\lcl X5R
R8141* 55 ) b
100K USB_PWR: STBY| USB_PWR: S3 PLAGE NEAR-U7400. 161 6 | PLACE NEAR-UTAz0, 2 6rm | PLAGE NEAR-URO10. 21 S
iy I RE114  ['RBTL7 ks
201, SMS- - >PMLDSW| PWR ?l%zuw ?l%zow - Mobi |l e System Power State Table
o 52 55 S5_PVRG = SRR S D 5 52 USBﬁs 1-7$TBY 2%01 2201 oo oy | v i ovee s sswnesom | s o misrsy | msnss | mwsess
wmmi S4PWREN 1,9, 050 2gUSB PUR EN [ — USB PWR EN  mrmy s 57 50 o5 n (o B s . ) . . )
- = - —
Sl eep (S3AQ) 1 1 1 1 1 1 o
SSD En ab I e 1N885£-:]L_JZ-F Sleep (59) 0 1 1 1 1 1 0
R 0.047UF Deep Sleep (S4AQ) 1 1 1 o 0 0 o
62 57 56 30 15 m_%ﬂm = SSD PWR _EN OOTy 15 30 56 57 62 :“‘Kﬁ"‘é‘%ﬂﬂz X _; ééé“\’a or oep Sl eep (54) ) 1 1 ) ) ) )
D8175 R8175 402 oep Sl eep (S5A0) 1 1 o o ) 0 0
57 35 34 20 18 13 SM 201 (5)% PLACE_NEAR=U4500. 4; 6rm eep Sl oop (S5) 0 1 0 [ [ [ 0
RB521ZS- 30 20w = sattery Of (@rowAD toggl e 3Hz 0 o [ [ 0 )
%E%F 50201 attery Ol (Garon) 1 ) 0 ) 0 0 0
P5VS4RS3_EN D | 20, )
5V needs to be held up 1w ¢PSVS4RS3 EN oy s
so 1.05V can fall after 1.5V o NO STUFF
oot O e |1 CB175
L2 3UF C
IO oz se g9 17 10 35 19 11 o, PP3V3 S5
402 r
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
£ 1 C8180
oéoélup
0%y
RS8178 . —J? Bt OR SO Enabl es
SO Rail PGOOD (BJT Version) o PMSLP S3 L1200, PMSIP SIS RL, o VRN 08 =
W US180—s=¢: PM SLP_S3 BUF—ITRut — PM SLP_S3_BUF 28 55 57
PPS5V_ SO0 %299 % 45 41 a0 50 54 56 57 \E 2 ) NOSTUFF = STUFF — PM SLP_S3_BUF 2 55 57
O HE SR L 201 B D8 8% 'R8185 'R8184 'R8186 |'R8187 = 0
3 R8180
330K SM 201 (5)% 2‘20 gﬂ(/zK (5)%
?7/“20W K Bgiiﬁgﬁz ﬁ:jno 1/ 20w 1/ 20w M:QUW 1/ 20w
20201 2201 2201 20201 —
A e L T o < 1< L S s,
ALL_SYS PWRGD ;6 17 55 o7 1.5V Cod E bl 820 , P3V3S0_EN D« s 504 P5VSO _EN — P5VS0_EN o s 5
. ec na e = 5% [ RES212S. 3 s 5| P3V3S0_EN — P3V3S0_EN w o
. PLACE_NEAR=UB040. 2: C7mm vgow PLACE NEAR-8030. 21 6 WRRE BASESTROE ——— D
CRI Tl CAL e e o 1606
o|B150 s |PIVOSSO EN  — PIVOSSO EN gy o
] T =
= A || [ermeoroms BI85 8186 |+ CBI8Y
= 62 63 72 DF 15H4- 1 1 1
PP3V3_S0 7 — L0 220F —L 0. 1TUF~ 0. 68UF
Vs 37650854 Y 2 180 T8, T ak
\ RB5217S- 30 u2Bw |1 C8146 So5M So5M o5
PLACE_NEAR=U8040. 2: C7nmm 5\6:1 0/1UF PLACE_NEAR=U7600. 16: 6mm PLACE_NEAR=UB030. 2: 6rm PLACE_NEAR=UB08O. 2: 6rmm B
& 2 G5
4 —_
1 PLACE_NEAR=UB040. C2: 7nm 3. 3V SUS Det ect
o w0y n,Prov3 SO
SOPGD BJT_GND_R 1 eveass-e130, 6: 2, 3 i
R8157! NPnhyff, CBiag 12 81501 PP3V3_SUS 811 14 18 44 55 55 57 60 62 CHGR VFRQ CGener ati on
PPIVS SO 1 190 HRF3RoPE"SS LNBYY o2 'R8133
62 60 57 56 55 8 CERM_ X
L%y Vbe 0.7V max @2mA 2bi, oo PMSLE 53 BUE L ORI TI CAL ~ o o aoaa o0 333 3 3 30 3y PP3VA2_GBH
BEENN Gh R Rg167 o e
@ - u 10K " oo s sn os caa o 0x o PP3V3_ SUS 2 |sense U1 3QRESET - S
ow TPS3808G33 ) =
2%1 SUS_PGOOD CT 3 Jer N vt TP_SUS PGOOD MR L VPRQLow Fix Frequency  201z) e vE
Thr eshol ds: . - . NO STUFF @D T&%VI VFRQ Hi gh: Vari abl e Frequency A@ 48
VDD 2. 734V- 3. 010V SO Rai I PGOOD CGircuitry R8166 1C8131 » - @131 ofs
V2MON: 2. 815V- 3. 099V (I'SL version used for devel opnent) o P1V8S3_PGOOD LAAA 2 1gporF DVN32E2LFB4 |
V3MON: 0. 572V- 0. 630V 1w 2 K7k cerM DFN1006FA-3 | K
VAMON: 0. 572V- 0. 630V e e e s PP3VE SO R%%(?S % = _ i
HRuBiRRELL 5 P5VSARS3_PGOOD 1 2 | 1 -
49 40 36 27 17 16 15 11 8 6 _PPLW SOPGOCD | SL D22 2s e AN\ = 1[c”™ s
62°60 56 53 5% 2
C8160 t 156w » PMSLP S3 R L
geoosrsesse PPIVE SO 0. 1 R8164 - -
55 5 N
15t | sopacon. st | sopacon i st ;:| mb;%g 2  m_P1V0550_PGOOD 1 «1/({/({,2_< SUS Enabl es
©E 'R8170 |'R8172 o o L 168 120w o 0 12 PM SLP_SUS L — PM SLP_SUS L 10 40 50 A
5V D vi der 6 15K 6, 04K US160 = 256 1 D —RRE - BASESTROE = oD SYNC VASTER=J43 M_B SYNC DATE=09/ 16/ 201
: i 2 1
3. 10V @4, Svirin 20w 20w 20w | SL88042| RTEZ o mp—DPDRREG PGOD 1 AN 2  ~ 4 G&‘Dlo R8190 TR Power COﬂt r Ol
2201 2201 5201 TDFN R W 35352310 SOPGOOD | SL 1/5A)W (5)%
1.5V Di vi der: PSV DIV _VMVON _ 3 V2MON oo MR B Ne RS162 1 20w
_ P1V5_DIV_VMON 5 lvanony 330 20201 Apple Inc
0.718V @1. 45vmi n P1V05 DI V_VMON 6 |vavon RsT*|h8 ALL_SYS PWRGD R 1 2 ALL_SYS PWRGD b 16 17 55 57 s 54 P3V3SUS EN — P3V3SUS EN s 57 p :
SOPGOCD._ | SL | soPGooD_| sL $S0PGO0D TSL /\é%\/— W@ @ <E4LABEL>
1. 05V Divi der: 'R8161 |'R8171 |'R8173 G\D_THRM PAD 120w NO STUFF .
0.723V @1.02vri n 15K 15K 15K G % 1 C8190 NOTI CE OF PROPRI ETARY PRCPERTY:
1% 1% 1% i — 0 1UF THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
1/ 20W 1/ 20W 1/ 20W o, PROPRI ETARY P ERTY _OF APPLE | NC.
10% THE POSESSOR AGREES TO THE FOLLOW NG
2201 2201 2201 2 XeR | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 81 OF 120
402 11 NOT TO REPRODUCE OR COPY I T
— 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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PP3V3_S5

» D EDP_PANEL_PWR

LCD Connect or

PP3V3_SOSW LCD R

w v e

N[
i ®)
W
<
E 26

o
2

PLACE_NEAR=J8300. 1

R8350*
100K

5%
1/ 20W
201,

38
39
40
41

LED Backlight I/F

Di splayPort I/ F

1 1
R8363 ['R8364 I nternal DP Connector: 518S0829
gﬁmm aﬁwv CRI TI CAL
R i J8300
20525- 130E- 01
F- RT- SM
Pul | -ups on panel side, 62 60 s« _PPHV_SOSW LCDBKLT 31
R8361 4.7 kOhmto 3.3V 9
7 30 sy SMBUS_SMZ_0_SO_$DA 1 2 5 12C TCON SDA_R 1 [
126w NCx2-o0
0%1 3 o
e
NCx—+o0
reg02 e tE s
728 3 SMBUS SMC 0_SO_SCL 1AOA2 2 12C TCON SCL_R O D RETURN 4 DY
5% 62 54 @ o
1/20W o2 54 (OOT} LED RETURN 3 9 o
o2b1 o s qom LED_RETURN 2 wlo| /N
o o+ oo LED_RETURN 1 ulg |
2
R8360 NSO
v @@y DP_INT_HPD 1400 2 < DP_I NT_HPD_CONN w g |
5% S A4
1L.8304 Hgow DS
] FERR- 120~ OHM 1. 5A 0201 v o
o SENSE resistor on | pp3v3 SOSWLCD LYY Y2 = PP3V3_SOSW LCD _UE 18
- sensor page - 0402- LF MR- : [ 9] °
S : )
CB315iL AGE=3. 3V 20
8324 1000PE o2 DP_INT_AUX_CH C N ETH D
0. 10F ondt 2 s DP_INT_AUX CH C P 2 o
o sy DP_INT_AUXCH G N1 Iz (DP_INT_AUX_CH C N) 0201 EEN
& s 2 DP_INT_M__P<0> 24
i, CB325 = e DP_ILNT_M__Nep> D
0201 N 26
DP_INT_AUXCH C P 1]|l2_(DP_INT_AUX_CH C P) o
= D> = =AAL .
1 NSz
C8320 xsg—;glzm PLACE NI 24:1 210
DP I NT M. C P<O> 01 IlIUZF CE_NEAR=JB300. 24: 1M e \EAR-=18309. 28] 1mm 30 o
oo 1 R8318'|R8317* i
%8\7] C8321 15!1\/{} 15!1\/{} 33 o
BRTM 0. 1UF 1/ 20W 1/ 20W EC D
s mm—DP_LNT_M_GC N<0> 12 28, 28, 3515
11 36
10% O
16V 37
X5R- CERM o
o
o
o
o

la: 2 ——32.)
'R8380 |'R8370 PLACH 3 2m
1M Y I~ 1
375w 375w 1000':"; pu—
2201 5201 ey C%('?\a'd 2
SYNC MASTER=J43 M_B SYNC DATE=09/11/ 201

TTTLE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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LI O Connect or

516S1036 (H ROSE 3. Onm RCPT) —
CRI Tl CAL
J9500
DF40CG3. 0- 48DS- 0. 4V
50F ST- SI\ILI19
NOSTUFF I
& 50 54 50 40 44 49 52 37 15 PPBV_SO R9500 o 57 12 E>—AUD_PUR_EN 2[o oS5 pPavaz_GaH
1 2 s = PP5V_SO_ALT AUD LDO EN a0 ole SMVBUS SVC 2 S3 SCL — Ji O
% E 63 45 6 5 35 38 63 71
1/‘:;1:6w MRHVE%E:W BHZE8 iWI 5 o5 (O} SPKRAMP_SHDN L £ o0 2 SMBUS _SMC 2 S3_SDA B 35 % o3 go/l
0201 10 gg 9 SYS _ONEW RE Vea:m T 2 0 01
s s PP1V5_SOSW AUDI O EE] D EE} SMC_BC_ACOK 45 36 48 6 BYPASS=J9500: 1. 5mm
PP3V3_S0 1415 o118 XDP_USB _EXTB OC L @,A 16 63 =
GND_VO D=TRUE RO510 16 15
1/20W__5%1 0 2 MF_ 0201 C8512U9 : CgSRJIQ : 88
AN 2y YT o SPKRAMP | NR_N X D E USB_PWR EN ame s s
C9531 X5R: GERI XSROGERM 2| @@ SPKRAMP_I NR_P 22| 0 a1 FI NSTACKSNS_ALERT L o, o o0
BYPASS=J9500: 1_5nm_ - - 241 5 o8
o6 03 14 (m—USB3_EXTB D2R7N 15PF _ BYPASS=19500: 1. 5mm L G\D_VO D=TRUE 265 25
&ST%:F s e USB3_EXTB_D2R RC N 28| o a7 HDA_SYNC amie s o
s o USB3 EXTB DRR RC P | 30, 20 HDA_RST_L 12 65 o7
USB3_EXTB D2R P A 32 31 <™
86 63 14 QOM—==22e = o VO D= TRUE
A 15PF I'Gm - gg
36 35
oo
GND_VO D=TRUE
Rggzo 56 63 14 LB USB EXTB_N 38 o0 37
1/20W[_5%1 A AN 2 M| 0201 o6 63 14 (A USB_EXTB P 40 00 39 HDA _SDOUT a2 53 57
B3 EXTB 21 GND_VO D=TRUE 4215 o4t HDA SDI NO oo 12 63 67
o6 6 14 s |—W—.O% S VAR s 0s USB3_EXTB R2D_N aal 5 o las HDA BIT_CLK M s e
66 6 6
o6 63 14 USB3_EXTB_R2D c P C9522 1 I_m_ﬁ_&_mj, 2 $JSB3_EXTB ROD B 38 56 Z? NOSTUEF
0. 1UF VO D=TRUE GND_VO D=TRUE GND_VO D=TRUE GND_VO D=TRUE - 0 O CESSO 1
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL TORFE
D9511 D9510 D9520 D9521 52~ 51 3%
ESDOP2RE- ons% %Ess?gpzzﬁp 02LS ESDOP2RE. ons% %TESSSDOPZRF 02LS \J 06 g2 2

SYNC MASTER=CLEAN J41 SYNC DATE=11/13/201

LI O Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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8 7 6 . . 3 2 1

"G3Hot" (Al ways-Present) Rails 3.3V Rails
62 % pPpPRUS GH PPBUS G3H
a0 55 59 27 39 40 47 48 54 60 62
54 48 a7 — M N_LI NE_W DTH=0. 6_nm 70 29 28 18 17 16 15 13 11 8. _PP3V3 S5 PP3V3 S5 13151617 15 26 29 40 52
M N_NECK_W DTH=0. 25 nm 72 52 80 58 57 56 55 52 — M N_LI NE_W DTH=0. 5 MM VOLTAGE=3. 3V 8556378580762
VCLTAGE 8. 6V M N_NECK_W DTH=0.2 MV MAKE_BASE=TRUE
BASE=TRUE
\ PP3V3_S5 11,13 15 36 17 18 28 20 40 52
— PPBUS G3H 27 39 40 47 48 54 60 62 — PP3V37§ 8867373 8052
= el 8_11 13 15 16 17 18 _28 29 40 52 1
) — PPBUS G3H 27 39 40 47 48 54 60 62 — PPAV3 S5 5556 57 58 60 62 72 LCDBKLT Rai |
— PPBUS G3H 27 39 40 47 48 54 60 62 = 85'86"3/"80 80521 %27° 0 0 *?
—— — PP3V3 S5 8,11 13 15 16 17 18 28 29 40 52
— PPBUS G3H 27 39 40 47 48 54 60 62 — PPAV3 S5 5556 57 58 60 62 72 62 60 58 54 PPHV_SOSW | CDBKI T — PPHY_SOSW L CDBKLT 54 58 60 62
= p— = NLLNE W DT
— PPBUS G3H 27 39 40 47 43 54 60 62 = 857868780 %80"82"%255 0 30 30 %0 39 60 &2 v W BTG 375 Wt
= — PP3V3 S5 5111315 18 17 18 28 29 40 52 M N_LI RE_W DTFE0. 5 T
— PP3V3 S5 55 56 57 58 60 62 M N_NECK_W DTH=0. 20M\ =TRUE
— 8,11 13 15 16 17 18 28 29 40 52
0 49 35 PPBUS_S5_HS COMPUTI NG | SNS — PPBUS S5_HS COVPUTI NG | SNS 39 49 50 51 53 60 62 —— 8586380805202 PPHV_SOSW LCDBKLT o 58 60 62
8 83 8 = ™ N LI Ne-W DTH=0 6 m , — PP3\3 S5 8.11,13,15, 18,17 18 20 29 40 52 30 39 60 62 =
— PP3V3 S5 8 11 13 15 16 17 18 28 29 40 52
= 8586880808272
D | — PP3V3 S5 §.11.13,15 18,17 19 28 20 a0 __PP3V3 S4 TBTAPVR — PP3V3 5S4 TBTAPWR 25 26 27 28 60
| — PPBUS S5 HS COVPUTI NG | SNS 39 49 50 51 53 60 62 — 8'45'26'87 85508 =9 —WNLIE WOTrE0 38 Wi VETAGESE 3V
—  PPBUS S5 HS COVPUTI NG | SNS — PP3V3 S5 8,11,12,18,18,17,18,28 29 40 52 M NNECK_W DTH=0. 20 MV MAKE_BASE=TRUE
—  PPBUS S5 HS COMPUTI NG | SNS a0 %0 e 00 02 p— PP3V3 S5 8.11,13,15,18,17,18,28 20 40 52 PP3V3 S4 TBTAPWR 25 26 27 28 60
— 39 49 50 51 53 60 62 —
— PP3V3 S5 8,11 13 15 16 17 18 28 29 40 52
= v 8586380805202
PPBUS S5 HS OTHER | SNS — PPBUS S5 HS OTHER | SNS — 8518618780 1801821 92%% 20 10 °2 . TBT Rails (off when no cable
60 52 39 39 52 60 62
# = e O B [ — eeavs ss FE 0 R 1.8V/1.5V/1.2V/ 1. 05V Rails ( )
M N_NEC W DTH=0. 25 nm p—
VOLTAGE=8. 6V ) — PP3V3 S5
MAKE_BASE=TRUE — 0 55 23 22 21 20 _PP1V8 S3 — PP1V8 S3 20 21 22 23 55 60 62 60 28 27 PP15V_TBT — PP15V_TBT 27 28 60 62
- — PP3V3 S5 11,1315 18 17 18 26 29 40 52 = M N_LT NE_W DTFE0. GV = = M N_LI NE_W DTTE0. 4 W
PPBUS S5 HS OTHER | SNS 39 52 60 62 — pp3v3 S5 85186378680 62 A max supply M N_NECK_W DTH=0. 2MV M N_NECK_W DTH=0. 2 MV
8_11 13 15 16 17 18 28 29 40 52 VOLTA 2V T/ 7.8V
PP3V3 S5 55756 57758 60 62° 72 MAKE_BASE=TRUE MAKE_BASE=TRUE
8,1L,12,18,18,17,18,28 29 40 52 PP15V_TBT 27 28 60 62
48 a7 20 _PPDCIN G3H | SOL PPDCI N_G3H | SOL 40 47 48 60 62 PP3V3 S5 8 11 13 15 16 17_18_28 29 40 52 PP1V8 S3 20 21 22 23 55 60
62 60 - M N_LINE_W DTH=0. 6 MV 55 56 57 58 60 62 72
ijg:gvmwu 25 MM PP3V3_ S5 B,11,12,18,18,17,18,28 29 40 52
TAGE-T8. 5V
MAKE_BASE=TRUE PP3V3 S5 11 13 15 16 17 18 28 29 40 52 — PP1V8 S3 20 21 22 23 55 60
PPDCI N_G3H | SOL - 8586137808062 %2 62 60 27 26 25 17 15 _PP3V3 TBTIC = PP3V3 TBTLC 15 17 25 26 27
40 47 48 60 _— M N_LI NE_W DTH=0. 4 MM 60 &2
PPDCI N G3H | SOL 62 60 56 :7 :5 34 20 PP3V3 $4 — PP3V3 S4 T 20 34 36 37 56 60 62 M N NEGCWDTH=0. 2 M
40 47 48 50 — RN LN W DTEED Go A v TAGE3. 3V
_— M N_NECK_W DTH=0. 20MM MAKE_BASE=TRUE MAKE_BASE=TRUE
PP3V3 S4 60 51 40 23 22 21 20 19 17 _PP1V2 S3 — PP1V2_ S3 17 19 20 21 22 23 40 51 60 68 PP3V3 TBTLC
— = LT NE W OTFE
60 a8 47 _PPDCI N G3H j— PPDCI N_G3H 47 48 60 62 r— 555 T % oo o M RS amgg Y By
82 = L — PP3V3_S4 29 34 36 a7 56 60 62 VOLT, — PP3V3 TBTLC 15 17 25 20 27
NAKE BASE'TRLE e
), — PP3V3 S4 29 34 36 37 56 60 62 - — PP3V3 TBTLC 1517 25 26 27
— PP3V3 54 29 34 36 37 56 60 62 PP1V2 S3
— 47 48 60 o2 = - — 17 19 20 21 22 23 40 51 60 68
y— PP1V2 S3 17 19 20 21 22 23 40 51,50 gaze — PP1VOS _TBTIC — PP1V05 TBTLC 26 27 60 62
= = RN LN WOTHD 4
259 58 62 60 57 56 55 44 18 14 11 8 _PP3V3 SUS — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40 51 60 68 M N NEcK VOTH-02 M
33 30 17 _PP3V42 G3H — PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 — M N_LINE_W DTH=0. 50MM _ VOLTAGE=3. 3V — VaLT,
R — ™M N_LI NE_W DTH=0. 6 WV 48 57 59 60 62 b3 M N_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE MAKE. | A e
85 M N_NECK_W DTH=0. 2 MV
VALTAGES. 42 — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40 51 60 68 — PP1VO5 TBTLC 26 27 60 62
MAKE TRUE = = —
PPavA> Gall — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40 51 60 68
17 30 33 34 35 35 38 44 46 47 — ——
PR R — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40 51 6g ea 36 PP1V0S TBICI Q — PP1V05_TBTCI O 26 27 60 62
PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 — — 62"60 27 = = M N_LTNE_W DTH0. 2 W
HOBLEE — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40 51 60 68 MNNEGC W DTH=0 2 M
PP3V42 G3H 17 30 33 34 35 35 38 44 46 47 — - VR
PPava2_Gat PR PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 g
17 30 33 34 35 36 38 44 46 47 ——
HOBEEE , — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PP1V05 _TBTCI O 26 27 60 62
PP3VaZ GoH EEET T R = PpPavs sus =
8 11 14 18 44 55 56 57 60 62
PP3V42 G3H 17 30 33 34 35 35 38 44 46 47 —
PR R PP3V3 SUS 8 11 14 18 44 55 56 57 60 62
PP3V42_G3H 1730 33 34 35 38 38 44 45 47
PP3V42 G3H 17 20 33 34 35 38 38 44 I PPVI N S4SW TBTBST FET
HHRUB BB YpPav3 s3 PP3V3 S3 15 18 19 34 38 39 56 60 62 63 Y Names e o
PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 — M N_LINE_W DTH=0. 50MM VOLTAGE=3. 3V
48 57 59 60 62 63 M N_NECK_W DTH=0. 20MM MAKE_BASE=TRUE
PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 P3V3 B
e p—— HOBLEE — PP3V3 S3 15 18 19 34 38 39 56 60 55 16 _PP1VO5 SUS — PP1V05_SUS 16 55 60
17 30 33 34 35 35 38 44 46 47 = & 82 &8 = M N_LINE W DTH=0. 4 W
nLBBBY | — PP3V3 S3 %5 10 19 24 30 39 50 60 62 63 M N-RECGKW DTH=0. 3 Mt
PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 f— VOLTAGE=1. 05V " "
BEBLBE , — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 MAKE_BASE=TRUE CPU "VCORE" RAILS
PP3VA2_G3H 17 30 33 34 35 38 3 aa 46 a7 = 1
HHBLEE — PP3V3 s3 15 18 19 34 38 39 56 60 62 63 — PP1V0O5 SUS 16 55 60
— PP3V3 S3 15 18 19 34 38 39 56 60 62 63
13 12 5 _PPVRTC GBH — PPVRTC_G3H 8 12 13 17 60 62 —— 62 60 50 40 10 5 _PPVCC SO_CPU — PPVCC_SO_CPU 10 40 50
52 60 17 — PP3V3 S3 15 18 19 34 62 60 57 56 55 8 _PPLVS SO — PP1V5 SO 8 55 56 57 60 62 — MINLLNE W DTHEO 6 Wi 8’82 —
—_— 38 39 56 60 62 63 _— M N_LI NE_W DTH=0. 3_nm M CK H=0.25 MM
— PP3V3_S3 15 18 19 34 38 39 56 60 62 63 C DTH=0. 17 mm VOLT, B
_— VOLTA 5V NAKE,EASE:TRLE
— PP3V3 S3 15 18 19 34 38 39 56 60 62 63 MAKE_BASE=TRUE PPVCC SO CPU
8 12 13 17 60 62 = — 8 10 40 50
PP1V5_SO 8 55 56 57 60 62 — Do
— PPVCC SO CPU 8 10 40 50
3 30 27 18 17 15 33 §3 99 8°_PP3V3 SO — PP3V3_SO 8218218%12215 17 18 27 30 34 36 PP1V5 SO 8 55 56 57 60 62 — 60”62
NNTBHBBHEF % — M N_LINE_ W DTH=0. 5 MM VOLTAGE=3. 3V 37738 3940 41 42 43 54 57 59 —
M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE
— PP3V3 SO gjléslgglaolajlzz1332%432732935 — PP1V5 SO 8 55 56 57 60 62
), — PP3V3 SO 8 111213 15 17 18 27 30 31 58
= 871089 00100 02 %78 %
PPSV S5 PPSV_S5 p—=—FP3VS S0 Lo BERRYBE
0 52 51 34 — a4 51 52 60 = 52
— N_LI NE_W DTH= —  PP3V3_ S0 54 57 59 60 62 63
M NREGCW BTHEG. 3 W = 81712 13 15 17 18 27 30 24 36
_NECK. PP3V3 SO BRBHLBUNNG
— PpP3v3 SO c0 02 63 72
34 51 52 60 = oavs s L A T
o 8 11 12 13 15 17 18 27 30 34
B 34 51 52 60 = rava % S5"371'%"3" 193" & o1 2 _PPOV6_SO_DDRVTT — PPOV6 SO _DDRVIT 24 51 60
B8 M N_LTNE_W DTFH=0. 6_mm
M N_NECK_W DTH=0. 17 mm
PP3V3 SO 8218218%1 22106 17 18 27 30 3a ® VOLTAGE=0. 75V
sa s2fb7 s 33 32 _PPSV_S4RS3 PP5V_S4RS3 32 33 45 47 52 53 56 60 62 873650 00 0172 857848, %80 MAKE BASE=TRUE
52 8 38 M N_LTNE_W DTH=0. 5 WMV PP3V3 SO 8 11 12 13 15 17 18 27 30 34_38
N REW DTS, 278 M 8713039 0 0 02 15787880 PPOV6 SO DDRVIT 24 51 60
et PPSVS_SO Yo nrnnsRg” PPOV6 SO _DDRVTT
MAKE_BASE=TRUE 24 51 60
— PP3V3 SO B R R
— PP3V3 SO 43 24 57 59 60 62 03 72
_  — $18%8718°18°.9%18%7%30 34 30
= FPov S4RSS 9292 45 47 52 53 56 00 62 — PP3V3 0 PAP1T%0e 17 s 27 30 30 36
— PP5V_S4RS3 32 33 45 47 52 53 56 60 62 = 8713630 00 0172 857487 %80 )
—  PPsv Sars3 = PPave 50 8451800 % BBt
—— 32 33 45 47 52 53 56 60 62
— PP3V3 SO 52 83 72 PP1V05 SO p— PP1V05 SO 8_11 15 16 17 27 36 40 49 53
— PP5V_S4RS3 22 33 45 47 52 53 56 60 62 — 42 43 50 57 59 60 62 6572 = W N-LT NE W7 DTFE0 6 WV 86"st687 63
— s — PP3V3 SO 8°1112713"18747 18727 90 a4 ? mA M N_NECK_W DTH=0. 175 MV
) — PP5V S4RS3 32 33 45 47 52 53 56 60 62 = 0 62 63 7290 37 38 86 o i VOLTAGE=T. 05V
= —  PP3V3 SO 829218%2%15 17 10 27 30 30 36
— PP5V_S4RS3 32 33 45 47 52 53 56 60 62 = 37%36" 50 00 0102 8575487 %80 20
= p—=—PEsvS 0
— PP3V3 SO 32,38 % — PP1V05 SO
= S BEEnERE” = 8o%sHalele 17 27 30 40 40 53
— PP3V3 SO 3754 57 55 68 62 o3 72 — PP1V05 SO © 8 11 15 16 17 27 36 40 49 53
= $112 13 35 17 38 27 20 24 38 = 86"57"60" 62
- — PP3V3 SO 8 ;g 40 41 42 43 54 57 59 60 ) — PP1V05 SO 504530 17 27 36 40 49 53
— 0 —
g ubs 5y Py s — PPSV S0 1 g s s s o = tma s = o % Bl splodiope 17 2 30 10 40 2
G = M N_LTNE_W BTFE0 5 B | — PP3V3 SO 8 1312 13 15 17 18 27 30 34 58 | — PP1VO5 SO 6511 15 16 17 27 36 40 49 53
M N_NEGK W DTH=0 3 mm —  PP3V3 SO B8 T e ae 40 41 45 — PP1VO5 SO o a1 15 1
vanuz 5V —— g 38 37 38 39 40 41 42 43 —— 6.8_11 15 16 17 27 36 40 49 53
EBAS — PP3va 0 LR L L — PPLVOS 0 00113540 17 27 30 40 49 33
— L6 17 32 43 44 49 50 54 56 57 = $1 1213 35 17 38 27 20 24 38 = 86%57 b6}
—— 882 — PP3V3 SO 3§ 33 40 4 42 43 54 57 85 &3 — PP1V05 SO 5853141518 17 27 36 40 49 53 L.
| — Prava s0 R RT A E | — PP1vOs SO 60841 15,46 17 27 36 40 49 53 Di gital G ound
PP5V_S0O 16 17 33 43 44 49 50 54 56 57 = 8713650 00 0172 85748, %80 ) = 86%57 b6}
882 —  PP3V3 SO 8 111213 15 17 18 27 30 31 58 —  PP1V05_S0 6 8_11 15 16 17 27 36 40 49 53
PP5V_S0 16 17 32 43 44 49 50 54 56 57 — 57'30" 500 01102 185754%8: %80 — 86°57 60 62 GN\ND
882 PP3V3 SO 8253 7200 0 a9 a9 40 41 47 43 PP1V05 SO 6 811 15 16 17 27 36 40 49 53 VoKD
PP5V_S0 16 17 32 43 44 49 50 54 56 57 1112 1318 17 18 27 30 34 PPIVO5 SO 5657 6062 NENECK- W BTHEQ- 975Mv
PP5V_S0O 183 B oS0 500h 0% EP3V3 SASW SNS PP3V3 S4SW SNS 39 40 41 56 60 8853165446 17 27 36 40 49 53 ' = :
3530 8 505856 57 5 %0 — M N_LI NE_W DTH=0. 50MM VOLTAGE=3. 3V PP1V05_ SO 6 8_11 15 16 17 27 36 40 49 53 =
PP5V_SO 16 17 32 43 44 49 50 54 56 57 M N_NECK_W DTH=0. 20MM MAKE_BASE=TRUE 56 57 60 62
A PP5V_SO e PP3V3_ SASW SNS PP1V05_SO 50ebio45e30 17 27 36 40 49 53
16 17 32 43 44 49 50 54 56 57 39 40 41 56 60 —
888
PP5V_SO 18 17 33 43 44 49 50 54 56 57 y— PP3V3 SASW SNS 39 40 41 56 60 SYNC MASTER=W LL J43 SYNC DATE=12/17/ 201
PP5V_SO 18 13 33 43 44 49 50 54 56 57 — PP3V3 SASW SNS 39 40 41 56 60 TtE o r | ases
PP5V_S0 16 17 32 43 44 49 50 54 56 57 — PP3V3_SASW SNS 39 40 41 56 60 P we AI
888 —— 60 56 11 8 _PP1VO5 SOSW PCH HSI O — PPLVO5 _SOSW PCH HSI O s 11 56 60
PP5V_SO 16 17 32 43 44 49 50 54 56 57 y— PP3V3 SASW SNS 39 40 41 56 60 — M N LI NE_W DTH=0. 6
88 = 1. 84A M N-RECK-W DTHEO, 5 M
— PP3V3_S4SW SNS 39 40 41 56 60 T v Appl e I nc
— PP3V3 SASW SNS 39 40 41 56 60 P 1 ’
) 8 11 56 60
- FPIVE SIS 39 40 41 56 €0 — PP1V05 SOSW PCH HSI O = <E4L ABEL>
8 11 56 60
— PP3V3 SASW SNS 39 40 41 56 60 — NOTI CE OF PROPRI ETARY PROPERTY:
y— PP3V3 SASW SNS 39 40 41 56 60 THE_| NEORMAT] ON_CONTAI NED HERE| N | S THE
—_— PROPRI ETARY P ERTY_OF_APPLE | NC.
) — PP3V3 SASW SNS 39 40 41 56 60 THE POSESSOR AGREES TO THE FOLLOW NG
—  PP3V3 SASW SNS 30 40 41 56 60 | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 100 OF 120
— PP3V3 S4SW SNS Il NOT TO REPRODUCE OR COPY | T
—— 39 40 41 56 60 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
— PP3V3 SASW SNS 39 40 41 56 60 IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2
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Menory Bit/Byte Sw zzl e
LPDDR3 Conmmand/ Addr ess

MAKE_BASE MAKE_BASE MAKE_BASE
. =MEM A A<5> —  mE  MEMA CAASO> a0 » =MEM A DO<O>  — TRE MEMA DO<9> .4 » =MEM B DO<O0>  — TRk NEM B DO<I2>
. =MEM A_A<9> — TRE  MEMA CAASI>  me w =MEM A DO<1>  — TrE NEM A _DO<I2> . » =MEM B_DO<1> _ — Tre NMEM B_DO<9> .
. =MEM A A<6> —  RE  MEMA CAAS2> .4 w =MEM A DO<2> = Tmg NMEM A DO<10> .., » =MEM B DO<2> = Tmg NMEM B DO<10> ..,
. =MEM A A<8> — RE  MEMA CAAS3> .0 ~» =MEM A DO<3> _ — Tre NMEM A DO<11> .., .~ =MEM B DO<3> __— TRk NMEM B DO<11> ..,
. =MEM A A<7> = RE  MEMA CAASA> .. ~ =MEM A DO<4> = Tmg NMEM A DO<B> .., ~ =MEM B DO<4> = Tmg NMEM B DO<13> ..,
, =MEM A BA<2>  — 1mp  NEM A CAASE> .. » =MEM A DO<5> = Tmg NMEM A DO<13> .., ~ =MEM B DO<5> = Tmg NMEM B DO<8> ..,
woisms MEMA CAAS6>  — gy MEMA CAASE>  mnae » =MEM A DO<6> _ — TRk NMEM A DO<14> .., .~ =MEM B DO<6> __ — Tre NMEM B DO<14> ..,
, =MEM A A<11>  — 1mp  NEMA CAAST>  ,o.a ~ =MEM A DO<7> = Tmg NMEM A DO<15> .., ~ =MEM B DO<7> = Tmg NMEM B DO<15> ..,
, =MEM A A<15>  — 1mp  NEM A CAASB>  ,o..q ~» =MEM A DO<8> _ — TRk NMEM A DO<O> .., .~ =MEM B DO<8> __— TRk NMEM B DO<O> ..,
, =MEM A A<14>  — 1mp  NEM A CAASO> .4 » =MEM A DO<9> _ — Tre NMEM A DO<1> .., .~ =MEM B DO<9> __— TRk NMEM B DO<1> ..,
_ - 0 =MEM A DO<10>  — TmE NEM A DO<2> ~ =MEM B DO<10> _— TtrE MEM B DO<2>
A= M A e e » =MEMA DO<11>  — TmE MEMA DOS7> . = =MEM B DOS11>  — TmE MEM B DOS7> .
. =MEM A VE L = RE  MEMA CAB<2>  ..w » =MEM A DO<12> — TmE MEM A DO<4> . 2 =MEM B DO<12>  — Tme MEM B DO<4> .
J=MEMARAS L — 1me  NEMA CAB<3> iz » =MEM A DO<13> = 7T MEM A DO<5> .o » =MEM B DO<13>  — tme MEM B DO<5> .
; =MEM A BA<O> = g MNEM A CAB<4> 2120 08 w0 =MEM A DO<14> — TReE MEM A DQ<3> . » =MEM B DQ<14> — TrE MEM B DQ<6>
. =MEM A _A<2> — Tme  MEMA CAB<E> ... 0 =MEM A DO<15> = tme MEM A DO<6> .. ~ =MEM B DO<15> — Tme MEM B DO<3> ..,
worzzs NEM A CAB<6> _— Tpg  MEM A CAB<6> ., puie e » =MEM A DO<16> = 7TrE MEM A DO<29> . » =MEM B DO<16> — tme NEM B DO<28> .
, =MEM A _A<10> ___— 1rg __MEM A CAB<7> . 0 =MEM A DQ<17> — 7TrE MEM A DQ<28> » =MEM B DO<17>  — TrRE MEM B DQ<29>
. =MEM A_A<1> — Tme  MEMA CAB<B> L. 0 =MEM A DO<18> — TmE MEM A DO<27> ~ =MEM B DO<18> — TmEg MEM B DO<30> ..
, =MEM A_A<0> — TrRE___MEM A CAB<O> 2121 0 0 =MEM A DQ<19> — 7TreE MEM A DQ<B1> » =MEM B DO<19> — TrRE MEM B DO<27>
R =— R e » =MEM A DO<20> = 1me MEM A DO<24> . = =MEM B DO<20> — TmE MEM B DO<24> .
= JEME oL MM YT » =MEM A DO<21> — 7Tme MEM A DO<25> . ~ =MEM B DO<21> — TmEg MEM B DO<25> ..
T e =R L » =MEM A DO<22>  — Tme MEM A DO<26> e = =MEM B DO<22> — Tme MEM B DO<31> .
= = =MEM A DQ<23> — M A > e » =NEM B_DO<23> — M B_DO<26> 0
, =MEM B A<5> —  RE  MEMB CAASO> .4 » =MEM A DO<24> _— Tmg NMEM A DO<18> .., » =MEM B DO<24> _— Tmg NMEM B DO<20> ..,
. =MEM B A<9> = RE  MEMB CAA<I>  nonw » =MEM A DO<25> — TrE MEM A DO<21> .~ =MEM B DO<25> _— Tre NMEM B DO<16> ..,
. =MEM B _A<6> = er MVEMB CAA<2>  naw = =MEM A DO<26> _— Tre NMEM A DO<16> . .~ =MEM B DO<26> _— TtrE MEM B DO<23>
. =MEM B A<8> = RrE  MEMB CAA<3>  .oiw » =MEM A DO<27> _— Tmg NMEM A DO<23> .., » =MEM B DO<27> _— Tmg NMEM B DO<22> ..,
. =MEM B A<7> = RE _ MEMB CAASA> ... » =MEM A DO<28> _— TrEk NMEM A DO<20> .., .~ =MEM B DO<28> — Trek NMEM B DO<21> ..,
 =MEM B BA<2> __— 1y NMEM B CAAS5> ... = =MEM A DO<29> — Tme MEM A DO<19> . ~ =MEM B DO<29>  — TrE MEM B DO<17>
woinms MEMB CAAS6>  — gy MEM B CAASB> . mnae » =MEM A DO<30>  — TmE NEM A DO<22> » =MEM B DO<30>  — Tme NEM B DO<18>
, =MEM B A<11> __— 1pg  NEM B CAAST> ... » =MEM A DO<31> — TrE NMEM A DO<17> .., .~ =MEM B DO<31> — Tre NMEM B DO<19> ..,
, =MEM B A<15> __— 1y  NEM B CAASB> ... » =MEM A DO<32> _— Tmg NMEM A DO<41> .., = =MEM B DO<32> = Tmg NMEM B DO<44> ..,
, =MEM B A<14>  — 1mp  NEM B CAASO> ... » =MEM A DO<33> — TrE MEM A DO<44> » =NEM B DO<33> _— TrE MEM B DO<41>
- — » =MEM A DO<34> — TmF MEM A DO<46> ;. .« =MEM B DQ<34> — TmE MEM B DQ<42> .
M e = e s 2« =MEM A DO<35>  — Tme MEM A DO<47> . = =MEM B DO<35> — tmp MEM B DO<43> .
. =MEM B VE L = RE  MEMB CAB<2>  ...w 2 =MEM A DO<36>  — Tme MEM A DO<40> e » =MEM B DO<36> — Tme MEM B DO<46>
o = TR e » =MEMA DO<37>  — tme MEM A DO<45> .« =MEM B DO<37> _— TmE MEM B DO<40> .
MM E RAGs = e e " 2 =MEM A DO<38>  — 1me MEM A DO<42> . = =MEM B DO<38> — Tme MEM B DO<46> .
VM B aeae =R e — o~ 2 =MEM A DO<39> = Tme MEM A DO<43> = =MEM B DO<39>  — TmE MEM B DO<47> .
VEM B CAB<6> = e VEM B _CAB<6> @ eeen 2 =MEM A DQ<40> — TRE MEM A DQ<36> ;e e e 27 VMEM B DQ<32> — TRE NMEM B DO<32> e
e L B = ImE U e —— P » =MEM A DO<41>  — TmE MEM A DO<37> . = =MEM B DO<41>  — TmE MEM B DO<33> .
=MEM B A<1> = RE  MEMB CAB<8>  muw » =MEM A DO<42> — TmE MEM A DO<34> « =MEM B DO<42> — TrE MEM B DO<34> .
, =MEM B_A<0> = e _NEM B _CAB<O9> e 2 =MEM A DQ<43> — TrE MEM A DQ<39> » =MEM B DO<43>  — Tme NMEM B DO<39> ..
wommns MEMB ODT<0> __— Tpmg  MEM B ODT<0> - smsmae n SMEM A DO<44> — TreE MEM A DO<32> ;. » =MEM B DO<44>  — Tre NEM B DO<36> .
b L POORE. RV b [rhore ReviE wonr MEMADOSE> — = TmE MEMADOSS> inow o SMEMB DOcdS> = tme MEM B DOs3T> ..
- TP_LPDDR3_RSVDA— tme  TP_LPDDR3_RSVDA ;. — DQ<46> — 7tre MEMA DO<35> » =MEM B DO<46> — Tme MEM B DO<38>
= + =MEM A DO<47> _— TrEk NMEM A DO<38> .., ~ =MEM B DO<47> _— Tre NMEM B DO<35> ..,
~ =MEM A DO<48> _— Tmg NMEM A DO<52> .., - =NEM B DO<48> _— Tre NMEM B DO<57>
» =MEM A DO<49>  — Tre MEM A DO<51> ~ =MEM B DO<49> = Tmg NMEM B DO<56> ..,
» =MEM A DO<50> _— TrE NMEM A DO<48> .~ =MEM B DO<50> _— Tre NMEM B _DO<60> ..,
+ =MEM A DO<51> _— Tre MEM A _DO<49> ., » =NEM B DO<51> _— Tre MEM B _DO<59>
» =MEM A DO<52> _— TrE MEM A DO<53> .~ =MEM B DO<52> _— Tre NMEM B DO<63> ..,
» =MEM A DO<53> _— TrE MEM A _DO<50> » =NEM B DO<53> _— TrE NMEM B _DO<62>
+ =MEM A DO<54> _— Tre NMEM A _DO<54> . » =NEM B DO<54> _— Tre NMEM B _DO<58>
» =MEM A DO<55> _— TrE MEM A _DO<55> » =NEM B _DO<55> _— TrE NMEM B DO<61>
n =NEM A S MA > e » =MEM B > = M B_DO<49> ;.
w =MEM A DO<57> _— Tme NMEM A DO<62> .., ~ =MEM B DO<57> _— 1mg NMEM B DO<51> ..,
» =MEM A DO<58> — TrE NMEM A _DO<60> » =NEM B DO<58> _— TrE NMEM B DO<48>
~ =MEM A DO<59> _— Tre MEM A _DO<61> . » =MEM B DO<59> — g MEM B DO<53>
» =MEM A DO<60> _— TrE MEM A DO<59> » =MEM B DO<60> — TmE NEM B DO<52>
2 =MEM A DO<61> — TrE NMEM A DO<63> .~ =MEM B DO<61> _— TrEk NMEM B DO<55> ..,
+ =MEM A DO<62> _— TrE NMEM A DO<57> . =NEM B _DO<62> _— Tre NMEM B _DO<50>
» =MEM A DO<63> — TrE NMEM A _DO<56> » =NEM B DO<63> _— TrE MEM B DO<54>
0 =MEM A DQS P<0>_—_— TRUE MEM A DOS P<1> 7 s » =MEM B DOS P<O0>_ TrRUE MEM B DOS P<1> 76
o =MEM A _DOS_N<0>— Tre _VEM A_DOS_N<1> 1o . =NEM B_DOS_N<0>— TR _NEM B_DOS_N<1> - w
» =MEM A DOS P<1>— tmg MEM A DOS P<0> : . =NEM B _DOS_P<1>— Tre NEM B _DOS_P<0> - w
~ =MEM A DOS N<1>— Tre NEM A DOS N<O> 1o » =NEM B _DOS N<1>— TrRE NEM B _DOS_N<O> - a
2 =MEM A P<2> — M A P<3> ;6 2 =MEM B_DQS P<2>— TtrE MEM B _DQS _P<3> 7
2 =MEM A DOS N<2>— Tme NMEM A DOS N<3> : ~ =MEM B Ne2> — MVEM B N<3> + o
= =MEM A DOS P<3>— Tre NEM A DOS P<2> 1w . =NEM B_DOS_P<3>— TrRE NEM B _DOS_P<2> - w
~ =MEM A DOS N<3>— Tpg NMEM A DOS N<2> - =MEM B N<3> — NVEM B NE2> © o
» =MEM A DOS P<4>— TrEg NEM A DOS_P<5> 7 - =MEM B P<d> — MVEM B P<5> 1 o
» =MEM A DOS N<d4>— TRE MEM A DOS N<5> 1 .~ =NEM B DOS_N<4>— TrRE NMEM B DOS _N<5> - w
» =MEM A DOS P<5>— Tmg NEM A DOS P<d> 1w . =NEM B_DOS_P<5>— Tre NEM B _DOS_P<4> - w
~ =MEM A DOS N<5>— Tre  NEM A DOS N<d> 1o . =NEM B_DOS_N<5>— TRE NEM B _DOS_N<4> - a
ez MEMA DQS P<6> — TrRE MEM A DQS_P<6> 721 61 6 2 =MEM B P<6> — M B P<7> 7 e
wo e s MEM A DOS N<6> — Tre  MEM A DOS N<B> rzmss - =MEM B _DOS N<6>— T MEM B DOS N<7> - w
2 =MEM A DOS P<7>— TrE NEM A DOS _P<7> 1o wo 27 NEM B DOS P<6> — TrE NEM B _DOS_P<6> 72 1 a0
2 =MEM A _DQS_N<7>— TRUE MEM A DQS N<7> 768  ssor2s7 VEM B DOS N<6> — 7TrRUE NEM B DQS N<6> 7 236168

SYNC NMASTER=MASTER SYNC DATE=NVASTEH

Signal Ali ases

d} Appl e | nc. <SCH NUm=| D
® <E4LABEL>

TTILE
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7

6

2

000000000

J3501: AirPort / BT Connector
FUNC_TEST
[OIRE  PP3V3 WAN (Need 6 TPs)
TRUE WFI _EVENT L
OO—IRE PClE AP_R2D N
OO—IRE PCl E AP_R2D P
PCl E K100M AP_N
TRUE PCl E_ CLK100M AP_P
TRUE PCl E AP_D2R P
TRUE PCl E AP_D2R N
TRUE PCl E WAKE L
TRUE AP_RESET_ CONN L
TRUE AP_CLKREQ Q L
TRUE USB BT _CONN_P
TRUE USB BT _CONN_N
TRUE PP3V3_$4

(Need to add 8 GND TPs)

J3700: SSD Connect or

29 35 36 37 39

29 35 36

29 66

29 66

29 34 36 37 56 60 62

5 TPs)
3

30 65

30 65

40 41 42 43 54 57 59
811 12°13 15 17 18
27 30 34 36 37 38 39
0 00 B2 63 72

30

30

16 30

15 30

15 30 56 57

12 30 65

FUNC_TEST
[—IRE_ PP3V3 SOSW SSD FLT (feed
OO—IRE PCl E_SSD R2D N<3.. 0>
O—IRE PCl E_SSD R2D P<3.. 0>
O—IRE PP3V3_S0
OO—IRE SSD_RESET_CONN L
O—IRE SSD _CLKREQ CONN L
O—IRE SMC _OOB1_R2D _CONN_L
O—IRE SMC _OOB1_D2R CONN_L .
Oo—IRE SSD PCIE_SEL_L
OO—IRE SSD_DEVSLP
O—IRE SSD_PWRFAI L_WARN L
O—IRE SSD_PWR _EN
OO—IRE PCl E_SSD D2R N<3. . 0>
O—IRE PCl E SSD D2R P<3. . 0>

PCl E_CLK100M SSD_N
PCl E_CLK100M SSD P
e 0 al

|

J4002: Canera Connect or

FUNC_TEST
O—IRUE MPlI _ClLK CONN N

MPI_CLK CONN P

- TRUE

12 30 65

12 30 65

12 30 65

32 70

32 70

CAM SENSOR WAKE L_CONN 5,

TRUE M Pl _DATA CONN N

O—IRE M Pl _DATA CONN P

SMBUS SMC 1 SO_SDA
SMBUS _SMC 1_SO_SCL
12C CAM SCK

12C_CAM SDA

PP5V R AL
ed o a

J6100: LPC+SPI Connector

FUNC_TEST

TRUE PP3V42 G3H

32 70

32 70

14 32 35 38 41 42 67
71

14 32 35 38 41 42 67
71

31 32

s
M EC Need;ng TPs)

62
17

PP5V_S0

D TRUE

LPC CLK24M LPCPLUS
TRUE LPC AD<3..0>

16
54
17 44 67

TRUE SPI _ALT_MOSI

TRUE XDP_LPCPLUS GPI O

TRUE LPCPLUS RESET L

TRUE SMC_TDO

TRUE TP_SMC TRST L

TRUE TP_SMC MD1

TRUE SMC TX L

35 36 44

TRUE SPI _ALT_M SO

TRUE LPC FRAME L

14 35 a4

TRUE SPI ROM USE_M.B

TRUE PM CLKRUN_ L

13 35 44

TRUE SPI _ALT _CLK

TRUE SPI_ALT CS L

TRUE LPC SERI RQ

15 35 44

TRUE LPC PWRDWN L

13 35 44

TRUE SMC_TDI

35 36 44

TRUE SMC_TCK

35 36 44

TRUE SMC RESET L

35 36 44

TRUE SMC_ROVBOOT

36 44

000000000000000000000

TRUE SMC RX L

35 36 44

Sl\/Ce TVS

z[

> IRE GN\ND

35 36 44

Functi onal

Test Points

J6000: Fan Connector

FUNC_TEST
O—IRE PP5V_S0O
TRUE FAN RT_TACH
D IRE FAN RT_PVW

(Need to add 1 G\D TP)

J4800: | PD Fl ex Connector
FUNC_TEST
OO—IRE SMC LI D
O—IRE TPAD SPI_M SO R
O—IRE USB_TPAD P
D—IRE USB_TPAD N
CO—IRE TPAD SPI _CLK R
OO—IRE TPAD WAKE L
CO—IRE TPAD _SPI _MOSI _R
OO—IRE PP3V3_S4_| PD
Oo—IRE TPAD_SPI _CS R L
D IRE TPAD SPI _| F EN CONN
D IRE TPAD _SPI | NT_S4_WAKE L_CONN
ODO—IRE PP5V_S4 | PD
D IRE TPAD USB | F_EN CONN
O—IRE SMBUS_SMC _3_SDA
O—IRE SMBUS_SMC 3_SCL
OO—IRE SMC LSOC RST L
O—IRE PP3V42 G3H
SMC_ONOFF L
m— —(Need to add 5 GND TPs)
J7000: DC-In Connector
FUNC_TEST
TRUE PPDCI N G3H (Need 4 TPs)
O—IRE PP5V_S4RS3 (Need 3 'Psé

(Need to add 5 GND TPs)

J6404: Speaker Connector

FUNC_TEST
TRUE SPKRAMP_ROUT_P
Oo—IRE SPKRAMP_ ROUT_N

(Need to add 3 GND TPs)

J6950: Battery Connector

as

35

35

as

FUNC_TEST
[o—IRE  PPVBAT G3H CONN__ (Need 4 TP9)
OO—IRE SMBUS _SMC 5_G3_SCL
D—IRE SMBUS _SMC 5_G3_SDA
OO—IRE SYS_DETECT L

(Need to add 4 GND TPs near

J7050 and 1 for shield)

J8300: Internal DP Connector

FUNC_TEST
TRUE PPHV_SOSW LCDBKLT

O—IRE LED RETURN 6
CO—IRE LED RETURN 5
CO—IRE LED RETURN 4
CO—IRE LED RETURN 3
CO—IRE LED RETURN 2

8 CO—IRUE LED RETURN 1

50 ——IRUE DP_| NT_HPD CONN
OO—IRE 12C TCON SDA R

OO—IRE 12C TCON_SCL_R 58
PP3V3_SO0SW LCD _UF © S

[—IRE
D IRE DP_INT_AUX CH C N
O—IRE DP_INT_AUX CH C P
CO—IRE DP_I NT_M._P<0>
O—IRE DP_I NT_M._N<O>

(Need to add 5 GND TPs)

J7715: KB BKLT Connect or

FUNC_TEST
TRUE

KBDLED ANODE

KBDLED _FB

: TRUE

J1800: XDP Connect or

(Need to add 2 GND TPs)

FUNC_TEST
>—IRE DP_CPU TCK
>—IRUE XDP_PCH TCK
»>—IRE XDP_CPU_TDI
>—IRUE XDP_CPU_TDO
E—IRUE XDP_CPUPCH TRST L
—> IRUE XDP_CPU_TMS
IR XDP_PCH TMS
> IRE XDP_PCH TDI
>—IRE XDP_PCH TDO
e>—IRUE XDP_CPU PREQ L
>—IRUE XDP_CPU PRDY_ L
> —IRE XDP_CPU_VCCST_PWRGD
[ IRUE PM RSMRST_ L
—5— IRUE XDP_SYS PWROK
>—IRUE PM SYSRST_L
>—IRUE CPU_CFG<3>
o> IRE PP1V0O5_S0

(Need to add 2 GND TPs)

58

58

(Only a subset are needed
for FCT HVMtest fixture)
6 16 65

12 16 67

6 16 65

6 16 65

612 16 65

6 16 65

12 16 67

12 16 67

12 16 67

6 16 65

6 16 65

13 17 35
6 16 65

6 8 11 15 16 17 27 36 40 49 53
56 57 60 62

M sc Vol tages & Control

PPBUS_G3H

PPVI N_S4SW TBTBST_FET

27 39 40 47 48 54 60

27 60

PPBUS_S5_HS COVPUTI NG | SNS 56 45 s0 51 53 60

I

PPDCI N_G3H

PP3V42_G3H

PPVRTC G3H

PP3V3_S5

PP3V3_SUS

PP3V3_S3

PP3V3_S0

PP3V3_S0SW SSD

PP1V5_S0

PP1V05_S0

PP15V_TBT

PP3V3_TBTLC

PP1VO5_TBTLC

PPVCC _SO0_CPU

PP1VO5_TBTCI O

PPBUS_S5_HS OTHER | SNS

PPDCI N_G3H | SOL

000000000000000000

898

PP3

V3 _S4
(Need {0 add 27 G\D TPs)

47 48 60 62
17 30 33 34 35 36 38 44 46 47
48 57 59 60 62 63

8 12 13 17 60

811 13 15 16 17 18 28 29 40 52
55756 57 58 60 12

8 11 14 18 44 55 56 57 60

15 18 19 34 38 39 56 60 63

60 62 63 72

8 11 17 13 18 17 18 27 30_34 36
377387397407 417427 43" 54757 59
30 39 60

8 55 56 57 60

6 8_11 15 16 17 27 36 40 49 53
56 57760 62

27 28 60

15 17 25 26 27 60

26 27 60

8 10 40 50 60

26 27 60

39 52 60

40 47 48 60

29 34 36 37 56 60 62

NO TEST Nets

NOTERKe BasE
« _NC PClI E_CLK100M SDP — TRUE_TRUE NC PCl E_CLK100M SDP 62
2 _NC PCl E_CLK100M SDN TRUE_TRUE NC PCl E_CLK100M SDN 62
62 12 PCl E K100M F PCl E K100M F 12 62
6212 _NC PCl E_ CLK100M FWN — TRUE TRUE NC PCl E_CLK100M FWN 12 62
214 _NC PCIE FW D2RP — TRUE TRUE NC PCl E_FW D2RP 14 62
e 14 _NC PCI E_FW D2RN — TRUE TRUE NC _PCl E_FW D2RN 14 62
214 _NC PCIE FW R2D CP — TRUE TRUE NC PCl E FW R2D CP 14 62
214 _NC PCIE FW R2D CN — TRUE TRUE NC PCl E FW R2D CN 14 62
s 14 __NC USB | RP — TRUE TRUE NC USB_ | RP 14 62
214 __NC USB | RN — TRUE TRUE NC USB | RN 14 62
& 1 _NC_USB_CAMERAP — tme tme  NC_USB CAMVERAP o] CPY PCH
62 14 __NC_USB_CANMERAN — TRUE TRUE NC _USB_CANERAN 14 62
52 14 __NC USB_SDP — TRUE TRUE NC USB_SDP 14 62
02 14 —NC_USB_SDN — TRUE TRUE NC_USB_SDN 14 62
s _DP INT_ M_C P<3..1> — TRUE_TRUE NC INT_M. _CP<3..1> s
s DP INT_M._C N<3..1> — TRUE_TRUE NC I NT_M._CN<3..1> s
e2 12 __INC_HDA_SDI N1 — TRUE TRUE NC_HDA_SDI N1 12 62
213 _NC PCl _PME L — TRUE TRUE NC PCl _PME L 13 62
6214 _NC CLI NK CLK — TRUE TRUE NC CLI NK_CLK 14 62
62 14 __NC _CLI NK_DATA — TRUE_TRUE NC CLI NK_DATA 14 62
6214 __NC CLI NK RESET L — IRUE _TRUE NC CLINK RESET L 14 62
0235 __NC SMC SYS LED — TRUE TRUE NC SMC SYS LED 25537
2 _NC IR RX_ QUT_RC = IRUE TRUE NC IR RX OQUT_RC 62
2 _ NC USB_SMCP — TRUE TRUE NC USB_SMCP 62
2 _ NC USB_SMCN — TRUE TRUE NC USB_SMCN 62
62 35 X ERTE p— X ERTE as 62
6235 __NC SMC GEX THROTTLE L — TRUE TRUE NC SMC GEX THROTTLE L 35 62
6235 _NC SMC FAN 1 CTL — TRUE TRUE NC SMC FAN 1 _CTL 35 62
6235 __NC SMC FAN 1 _TACH — TRUE TRUE NC SMC FAN 1 _TACH 35 62
6235 _ NC SMC FAN 5 _CTL — TRUE TRUE NC SMC FAN 5 _CTL 5 62
« _NC ENET_ASF_GPI O — Tme trE  NC ENET_ASF GPIO w |SM°
2 __NC SMC MPM6_LED PWR — TRUE TRUE NC SMC MPM56_LED PWR o2
2 __NC SMC MPM6_LED CHG — TRUE TRUE NC SMC MPM6_LED CHG 62
0235 _NC SMC T25_ EN L — TRUE TRUE NC SMC T25_EN L 5 62
62 35 __NC SMC DP_HPD L — TRUE TRUE NC SMC DP_HPD L 35 62
s _NC SMBUS SMC 4 ASF_SCL _— TRUE TRUE NC SMBUS_SMC 4 _ASFE_SCL 35 62
235 _NC SMBUS_SMC 4 _ASFE_SDA — true TRUE  NC SMBUS_SMC 4 _ASE_SDA s
e 35 __NC BDV_BKL_PWJ — TRUE TRUE NC BDV_BKL_PWV 35 62
e _1BT B RPD C P<1..0> — TRUE TRUE NC TBT B _R2D CP<1..0> 257
o _1BT B R2D C N<1..0> — TRUE_TRUE NC TBT B _R2D CN<1..0> 25
o _ IBT B D2R P<1..0> — TRUE TRUE NC TBT B D2RP<1.. 0> 25
o I1BT B D2R N<1..0> — TRUE_TRUE NC TBT B D2RN<1..0> 25
6225 _NC TBT B LSTX = IRE TRUE NC TBT B LSTX 25 62
052 NC DP_TBTPB M._CP<3..1: 25 TRUF TRUE NC DP_TBTPB M._CP<3..1:2>
we _NC DP_TBTPB M._CN<3..1: 25 TRE TRUE NC DP_TBTPB M._CN<3..1: 2>
s 52 25 __ NC_DP_TBTPB_AUXCH CP — TRUE TRUE NC _DP_TBTPB_AUXCH CP 25 62 [60
60 62 25 __NC DP_TBTPB AUXCH CN — TRUE TRUE NC DP_TBTPB_AUXCH CN 25 62
» _TP_DP TBTSRC M. CP<3>  — Tmr Tme  NC DP TBISRC M. CP<3> s 7| TBT
s 1TP_DP_TBTSRC M._CN<3> — TRUE TRUE NC DP_TBTSRC M._CN<3>
» TP _DP_TBTSRC M.__CP<2> — TRUE TRUE NC DP_TBTSRC M._CP<2>
s TP_DP_TBTSRC M._CN<2> — TRUE TRUE NC DP_TBTSRC M._CN<2>
6225 __ NC DP_TBTSRC M__CP<1> — TRUE TRUE NC DP_TBTSRC M__CP<1> 25 62
6225 __NC DP_TBTSRC M._CN<1> — TRUE TRUE NC DP_TBTSRC M._CN<1> 25 62
» TP _DP_TBTSRC M.__CP<0> = IRE TRUE NC DP_TBTSRC M._CP<0>
s _TP_DP_TBTSRC M._CN<O> — TRUE TRUE NC DP_TBTSRC M._CN<0O>
62 25 __NC DP_TBTSRC AUXCH CP — TRUE TRUE NC DP_TBTSRC AUXCH CP 25 62
62 2s _ NC_DP_TBTSRC AUXCH CN — TRUE_TRUE NC_DP_TBTSRC_AUXCH_CN 25 62

HDD_PWR_EN

WO _EN

BT _PWRRST_L

HDM TBTMUX_FLAG L

FW PWR_EN

fa—t FW PME L

ENET, DI A_SENSE
LCD PSR _EN

:LCDIROL

ODD _PWR EN_L

ENET_LOW PWR

13

AUD | P_PERI PHERAL DET :»

AUD 1 2C I NT_L

fa—t AUD | PHS SW TCH EN

13

Unused nets with of fpage

(Nets with of fpages not used on this project)

=

YNC MASTER=W LL J43

SYNC DATE=12/17/201

TTILE

Func Test / No Test

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVAT| ON
PROPR| ETARY

CONTAI NED_HERE|
ERTY_OF APPLE

IN |'S THE
I NC.

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

104 OF 120

3

2



http://laptopblue.vn/

8 7 6 . 3 2 1
Functi onal Test Points Pover Al i ases NO TEST Nets
NO_TRRke Base
J9500: LI O Connector o 614 __NC USB3RPCI E_SD _D2RP — TRUE TRUE NC USB3RPCI E_SD D2RP 14755 ]es
FUNG_TEST 6 03 14 __NC USB3RPCI E_SD _D2RN — IRUE TRUE NC USB3RPCI E_SD D2RN 14 63 f66
O IRE AUD_PWR EN 13 57 59 PP3V3 S3 _ ppP3v3 s3 o sa1e _NC USB3RPCIE SD R2D CP— TRUE TRUE NC USB3RPCI E_SD_R2D_CP 12 63| CPU/ PCH
O IRE PP5V_SO_ALT_AUD LDO EN - ©3 62 60 56 3998 34 1918 13 = 1918 19 34 39 39 56 60 62 63 s 0314 __NC USB3RPCI E_SD R2D CN = NC USB3RPCI E_SD R2D CN 14 63 o6
o—IRE SPKRAMP_SHDN_L 45 59
O IRE PP1V5_S0SW AUDI O 56 59 0 a7 3 _NC_SMC _ADC16 — TRUE TRUE NC SMC_ADC16 7] sme
—RE___PPSV3_S0 D L
Oo—IRE SPKRAMP_| NR N 45 59 72
TRUE SPKRAMP_| NR P 45 59 72
g TRUE USB3_EXTB D2R RC N 59 63 66
TRUE USB3_EXTB_D2R RC P 59 63 66
g TRUE USB EXTB_N 14 59 66
D IRE USB EXTB_P 14 59 66
o—IRE USB3_EXTB_R2D N 59 63 66
o—IRE USB3_EXTB R2D P 59 63 66
o—IRE PP3Vv42_G3H 17 30 33 34 35 36 38 44 46 47
[_1RE  SMBUS SMC 2 S3 SCL s
[O—IRE SMBUS_SMC 2_S3_SDA 35 38 59 71
Oo—IRE SYS_ONEW RE a5 50
OO—IRE SMC _BC_ACK 35 36 48 59
Oo—IRE XDP_USB_EXTB _OC L 14 16 59
o—IRE USB_PWR_EN 33 57 59
= _TmE _ FI NSTACKSNS ALERT L .
TRUE HDA SYNC 12 59 67
g TRUE HDA RST L 12 59 67
o—IRE HDA_SDOUT 12 59 67
—IRE HDA _SDI NO 12 59 67
O—IRE HDA BI T_CLK 12 59 67
e 0 al
J6955: HALL EFFECT Connect or
FUNC_TEST
OO—IRE SMC LID R 6
CoO—IRE PP3V42 G3H 1730 33 38 35 25 30 44 46 47
Bead Probes
o = s _USB3_EXTB D2R N v BEAD- PROBE BPA511
o 0 20 USB3_EXTB PR P sv BEAD- PROBE BPAB10
o 2 = _USB3_EXTB D2R RC N immey BEAD- PROBE BPAR0
e o2 20 _USB3_EXTB D2R RC P imoy BEAD- PROBE BPAR ST
o = 1. _USB3_EXTB_R2D C N v BEAD- PROBE BPAB13
o = 1. _USB3_EXTB_R2D C P v BEAD- PRCBE BPABT>
w0 e s USBS EXTB RZD N ipygy BEAD- PROBE BPA523
o o2 s _USB3_EXTB R2D P imey BEAD- PROBE BPAR S5

Unused nets with of fpage

(Nets with of fpages not used on this project)

SD_RESET_L 15
= XDP_SDCONN_STATE _CHANGE L 1516

- SD_PWR_EN

15

SYNC NMASTER=MASTER

SYNC DATE=NVASTEH

T

Pr oj ect

FCT/ NC/ Al i ases

d} Appl e I nc.
®
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM _SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 W o 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DI ELECTRIC | TOP, BOTTOM 0.071 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM P
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM P
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C * 0.090 WM ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_COHM SE ISL2,1SL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, | SL10 Y 0.125 MW 0.125 W DEFAULT * 0.1 MM ? * * BGA |BGA PO75MM
35_OHML SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 =
_ N NET_PHYS| CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75VM * 0.075 WM ? > BGA |PO70MM BGA
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
40_OHM SE TOP, BOTTOM Y 0.170 MW 0.170 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 M 0.096 MV
40_OHM SE 1S3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 M 0.099 MV
40_OHM SE * N 100 MV 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
45_OHM SE TOP, BOTTOM Y 0.135 M 0.135 M o
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM SE 1S3, I SL10 Y 0.075 MV 0.075 M
45_OHM SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM_SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
55_CHM SE ToP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 M 0.110 W™ 73_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.150 MV 0.150 W™
70_OHM DI FF | ISL2,1SL11 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL2,1SL11 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MV
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL3,1SL10 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MV
70_OHM DI FF IsL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 M 73_OHM_ DI FF 1SL4, 15L9 Y 0.110 MV 0.110 MV 0.150 MV 0.150 MV
70_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD 73_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER &L%E%JTE M N MM LTNE W DTH M N MM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DIFFPAIR NECK: GAP PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTCOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MW 0.120 MW 0.150 M 0.150 WM
80_CHMDIFF | 1St2.1SL11 M 0.081 W 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 0.160 MM 0.160 M
80_CHMDIFF | 1SL3.15L10 M 0.081 W 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 M 0.160 M
80_CHMDIFF | 1SL4.1SL9 M 0.088 WM 0.088 WM 0.110 w1 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 W 0.140 MW 0.140 MW
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 M 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MV
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MV
90_OHM DI FF ISL4, 1SL9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 MV
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC VASTER=J43 M.B

SYNC DATE=10/24/201

T

PCB Rul e Definitions
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CPU_45S . =45_OHM_SE =45_OHM_SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_CHM_SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.100 MM 0.100 M
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8ML and CPU_I TP can be converted
= back to TABLE_SPACI NG RULE
CPU_AGTL TOP, BOTTOM |  =2x_DI ELECTRI C ? Pyl -
— - . once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
cPU_BM L . E CPU_BM L_2ANY | | cPU_8M L_2ANY E 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
cPU_I TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
cPU_COWP cPU_cowP E CPU_COVP_2SELF | | CPU_COVP_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
cPU_COWP E . CPU_COVP_20THER| | CPU_COVP_20THER| TOP, BOTTOM | =10x_Di ELECTRI C 2
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
CPU_COVP_2SELF . =4x_DI ELECTRI C >
CPU_COVP_20THER . =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
CPU_VCCSENSE CPU_VCCSENSE E CPU_VCCSENSE 2SELF | | CPU_VCCSENSE 2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2
CPU_VCCSENSE * * CPU_VOCSENSE_Q&H‘E& CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? o
CPU_VCCSENSE_20THER * =6x_DI ELECTRI C >

PCl - Expr ess

Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#’{
PCI E_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_OMDIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCl E O ock Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Wl GHT
CLK_PCI E CLK_PCI E * CLK_PCIE_2SELF | | CLK_PCIE_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
CLK_PCI E * * CLK_PCI E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM| =10x_Di ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
CLK_PCI E_2SELF * =4x_DI ELECTRI C 2
CLK_PCI E_20THER * =6x_DI ELECTRI C 2
CPU PCI E Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG Wl GHT
PCI E_CPU_TX PCI E_CPU_TX * PCIE_TX2TX PCl E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_RX PCI E_CPU_RX * PCI E_RX2RX PCI E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_TX * PCI E_TX20THERTX | |PCl E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_RX * PCI E_RX20THERRX | |PCI E_RX20THERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_RX * PCIE_TX2RX PCI E_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_TX * PCIE_RX2TX PCI E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
PCl E_CPU_RX *_TX * PCI E_20THERHS PCl E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_RX * PCl E_20THERHS _
Pl Eicpuin *7RX N Pl E720THERHS. - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCI E_CPU_TX N N pCI Eizon’_'E"R" g PCl E_TX2TX * =2. 5x_DI ELECTRI C ? i
pp——— N N o ——— PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
B PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PC E Spaci ng | POl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRULEﬁSE.r i PCI EﬁTXZRX . =6X7[] ELECTRI C > -
PCl E_PCH_TX PCl E_PCH_TX * PO ETXETX ppa—" . —ox_DIELECTRIC o
PG E_POHLRX PG E_PCHLRX - PAERCRX | | pa e 20THERHS . =4x_DI ELECTRI C 2
PAEPOHLTX T POHLTX - PCl B_TX20THERTX PCl E_20THER * =3x_DI ELECTRI C 2
PCI E_PCH_RX *_PCH_RX * PCI E_RX20THERRX
PCI E_PCH_TX *_PCH_RX * PCIE_TX2RX
PCl E_PCH_RX *_PCH_TX * PCIE_RX2TX
PCI E_PCH_TX *_TX * PCl E_20THERHS
PCI E_PCH_RX *_TX * PCl E_20THERHS
PCl E_PCH_TX *_RX * PCI E_20THERHS Not e: Di splayPort tables are on Page 113
PCl E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PCI E_PCH_RX * * PCI E_20THER

SQURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI

team f eedback.
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L
CPU Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CRUPECl CPU 455 CPU_COVP CPU_PECI .
O—BMse CPU 455 CPU_AGITL PM _SYNC
CO—BMVEM PURGD CPU_45S CPU_AGITL PM_MEM PWRGD
[ CPU 455 cPy | TP XDP_DBRESET L 16 17
[ CPU 45S cPy | TP XDP_CPU PRDY_L 6 16 62
= CPU 455 cPy | TP XDP_CPU PREQ L 6 16 62
[ CPU 27PAS CPU_COVP EDP_COVP
= CPY 27PAS CPU_COVP CPU_PEG COWVP
[CO—CRU_SM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<0> N
CO—CRU SM RCOWP CPU 27PAS CPU_COVP CPU_SM RCOWP<1> s
CO—CRU SM RCOWP CPU 27PAS CPU_COVP CPU_SM RCOWP<2> s
[ CPU 45S cPy | TP CPU _CFG<11. . 0> 6 16 62
O CPU CATERR | CPU 455 CPU_AGITL CPU CATERR L s 35
[ CPU 455 CPU_AGITL CPU_VCCI O SEL
O—CRU PROCHOT | CPU 455 CPU_AGITL CPU_PROCHOT_L 6 35 36 49
) | CPU 455 CPU_AGITL CPU_PWRGD N
O PMIHRMIRIP | CPU 455 CPU 8M L PM THRMIRI P_L 15 36
oM _aKioom ClK PCIE 80D K POE DM _CLK100M CPU P
O—DM_aKioom ClK PCIE 80D AKPOE DM _CLK100M CPU N
O DRLL_REE_ G KI20M ClK PCIE 80D CAKPOE DPLL_REF_CLKP
CO—DBLL_REE_QLKI20M ClK PCIE 80D K POE DPLL_REF_CLKN
[O—LIPCPL G K100M ClK PCIE 80D K POE | TPCPU _CIL K100M P
CO—LIBCRU O K100M ClK PCIE 80D K POE | TPCPU_CI KI0O0OM N
[O—LIPCRL G K100M ClK PCIE 80D K POE | TPXDP_CL K100M P
[O—LIPCRL G K100M ClK PCIE 80D K POE | TPXDP_CL K100M N
CO—LIBCRU O K100M ClK PCIE 80D CAKPOE XDP_CPU_CLK100M P
[O—LIPCRL G K100M ClK PCIE 80D CAKPOE XDP_CPU CLK100M N
CO—XDe 1Dl CPU 455 cPy | TP XDP_CPU TDI 6 16 62
[CO—X2_1D0 CPU 455 cPy | TP XDP_CPU _TDO 6 16 62
[O—X2_IMNE CPU 455 cPy | TP XDP_CPU TMS 6 16 62
O XDP_TCK CPU 455 cPy | TP XDP_CPU TCK 6 16 62
>_ 1 CPU 455 cPy | TP XDP_CPUPCH TRST L 612 16 62
O XDP_BPM | CcPU 455 cPy I TP XDP_BPM L<1..0> 6 16
[ CPU 455 cPy | TP XDP_BPM L<7..2> s 16
[ CPU 455 cPy I TP XDP_OBSDATA_B<3. . 0>
[ CPU_45S cPy | TP CPU CFG<15. . 12> s 16
CO—(ESB CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 16
O CPUvecsENSE | sEnsE 1Tl poww | cpy voosense | CPU VOCSENSE P 5 a0
CO—CPuvecsENsE | seEnsE 1Tol poww | cpy voosense | CPU VOCSENSE N 045
O—CPUVOCIOsENSE | sEnsE 1Tor paww | cey voosense | CPU VOO OSENSE P
CO—CPUVCOIGsENSE | SENSE 1TO1_P2mvi | Py vacsense | CPU VOCI OSENSE_N
CO—PuAxGSENSE | sEnsE 1Tl powmu | cpy voosense | CPU AXG SENSE P
O CPuAXG SENSE | sEnsE 1Tl powmm | cpy voosense | CPU AXG SENSE N
CO—CRUVALSENSE CPU 27P4S CPU_VCCSENSF | ENSE_P
[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VDDQ SENSE N
[O—CPU VAL SENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE P
CO—CRUVALSENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE_N
[O—CPU VAL SENSE CPU 27P4S cpy veesense | CPU VCC VALSENSE P
[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE N
O —CPUSVIDALERT | CPU 455 CPU_COVP CPU VI DALERT L s 49
O CRUSVIDSa K CPU 455 CPU_CovP CPU_VI DSCLK s a0
CO—CRU svipsaur CPU 455 CPU_COvP CPU_VI DSOUT o 40
[O—BCLE CPU SSD RD PCl E_80D PCIE_CPU TX PCl E_SSD R2D C P<3..0> ;%
[O—BCLE CPU SSD RD PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> ;5
[ PCl E_80D PCIE_CPU TX PCl E SSD R2D P<3..0> 30 62
[ PCI E_80D PCIE_CPU TX PCl E_SSD R2D N<3. . 0> 30 62
[ PCI E_80D PCl E_CPU_RX PCl E _SSD D2R C P<3..0>
[ PCl E_80D PCIE_CPU RX PCl E_SSD D2R C N<3..0>
CO—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R P<3.. 0> 12 30 62
[O—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3. . 0> 12 30 62
[CO—PBCLE_ QL K100M SSD CLK PCIE 80D CLK PQE PCl E_ CLK100M SSD P 12 30 62 PCI SsD
CO—BCOLE GLKI00M SSD CLK_PCIE_80D CLK POE PCl E_ CLK100M SSD N 12 30 62 €
DR IET M DP_80D DP_TX DP_TBTSNKO_M._P<3.. 0> 25
D—DR_IET M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
o DP_80D DP_TX DP_TBTSNKO _M._C P<3..0> .
[y DP_80D DP_TX DP_TBTSNKO M._C N<3..0>
[Zm®—DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
> —DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
[Een s DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 1325
= DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 13 25
>5»— DP_TBT_M DP_80D DP_TX DP_TBTSNK1 _M._P<3..0> 25
> 2_IEL M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0> 25
ey DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;52
= DP_80D DP_TX DP_TBTSNK1 _M._C N<3..0> 525
[z DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH P 25
[T DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N 25
— DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
> DP_80D DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
O iNr M DP_80D DP_TX DP_I NT_M._P<3..0> 55 62
oDl M DP_80D DP_TX g : g NNLL [\:K’ol; .30>O 58 62 SYNC MASTER=J43 M.B SYNC_DATE=09/21/201
DP_80D DP_TX <3..0> s 58 62 e .
= pe_aon e T DP_INT M. C N<3. 0> ... CPU Constraints
DP_| NT_AUXCH DP_80D DP_AUX DP_INT_ AUX CHC P o 62 d} le | nc.
% DP_| NT_AUXCH DP_80D DP_AUX g : % ﬁuu)éO?*CCPN s8 62 bpP ® App <EAL ABEL >
DP_| NT_AUXCH DP_80D DP_AUX 5 58
g DP_| NT_AUXCH DP_80D DP_AUX DP_|I NT_AUXCH C N s ss NOTI CE OF PROPRI ETARY PROPERTY:
= DP_80D DP_AUX DP_| NT_AUXCH P PREPRIETANG PROPERIY O APPLE | NG, 5 T
=t ce_son e DF | NI AUXGH N R e e PEi oF 120
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SATA I nterface Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
SATA_| COVP * =4x_DI ELECTRI C 2

SQURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI

team f eedback.

UART | nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ @P
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
UART * =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ @P
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
usB * =2x_DI ELECTRI C 2 usB TOP, BOTTOM|  =4x_DI ELECTRI C 2
SQURCE: Cal pella Pl atform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2T! USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS _
USES._PCH_RX . R n USB3720I'HI’EF’&-|S" - SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
Pp—— N N Pep—— USB3_TX2TX * =2. 5x_DI ELECTRI C ? ‘
USB3_ PO X " N USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ?

SQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX2O0THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

team f eedback.

SATA_| COVP

PCH_SATAI COWP

[CO—PCOH_SATA | QP

CO—UsB HUB1 UP USB_80D USB USB_HUB UP_P
O—UsB HUB1 P USB_80D USB. USB HUB UP_N
O—UsB BT USB_80D USB. USB BT P
CO—UsB BT USB_80D USB USB_BT_N
= USB_80D USB USB_BT_CONN_P
D USB_80D USB USB_BT_CONN_N
D USB_80D USB USB_BT_WAKE P
= USB_80D USB USB_BT _WAKE N
[CO—USB_TPAD USB_80D USB. USB_TPAD P
[CO—UsB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD CONN_N
[ USB_80D USB TPAD_SPI _MOSI _USB_P
= USB_80D USB TPAD_SPI _M SO _USB_N
O USB TPAD M USB_80D USB. USB _TPAD M P
O UsB TIPAD M USB_80D USB. USB _TPAD M N
[CO—USB_SDCARD USB_80D USB USB_SDCARD P
[O—USB_SDCARD USB_80D USB. USB _SDCARD N
[ SPl_45S SPl TPAD_SPI _MOSI
= SPl_45S SPl TPAD _SPI _M SO
[ SPI _45S SPI TPAD_SPI _CLK
O USB EXTA USB_80D USB USB_EXTA P
O USB EXTA USB_80D USB. USB _EXTA N
D UART_45S UART. SMC _DEBUGPRT_TX L
[— UART_45S UART SMC _DEBUGPRT_RX_ L
[CO—UsB2_EXTA USB_80D USB. USB2_EXTA MJUXED P
2_EXTA USB_80D USB. USB2_EXTA MJUXED N
2_EXTA USB_80D USB. USB2_EXTA MJUXED F_P
2_EXTA USB_80D USB UsSB2_EXTA_MJUXED F_N
3_EXTA_RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
3_EXTA RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
3_EXTA _TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D usea_pcH TX | USB3_EXTA R2D N
[ USB_80D use3 pcH RX_ | USB3_EXTA D2R F_P
[ USB_80D usB3 pcH RX | USB3_EXTA D2R F_N
= USB_80D use3 pcH TX | USB3_EXTA R2D F P
[ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
[ USB_80D use3 pcH TX | USB3_EXTA R2D C P
= USB_80D use3 pcH TX | USB3_EXTA R2D C N
, EXTB USB_80D USB USB EXTB P
, EXTB USB_80D USB USB EXTB N
3_EXTB RX USB_80D use3 pcH Rx | USB3_EXTB D2R P
O USB3_EXTB RX USB_80D usea_pcH RX | USB3_EXTB D2R N
= UsA_8on Uses_pcri Rx | USB3 EXTB D2R RC P
= UsA_8on Usps_pcri gx | USB3 EXTB D2R RC N
O UsB3_EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D P
[O—UsB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB R2D N
[ USB_80D use3 pcH TX | USB3_EXTB R2D C P
= USB_80D use3 pcH TX | USB3_EXTB R2D C N
[O—UsB2_SD RX USB_80D USB3 PCH RX RPCI E_SD _D2RP
OSB3 sD RX USB_80D usea pcH RX_ | NC USB3RPCI E_SD _D2RN
OSB3 sD TX USB_80D usea pcH T | NC USB3RPCI E_SD _R2D
OSB3 sD TX USB_80D usea pcH T | NC USB3RPCI E_SD _R2D
[ USB_80D usB3 pcH RX | USB3_SD D2R C P
[ USB_80D usB3 pcH RX | USB3_SD D2R C N
D USB_80D usea pcH TX | USB3_SD R2D P
= USB_80D usea pcH TX | USB3_SD R2D N
[ —BCH USB RBIAS PCH USB_RBI Al PCH USB RBI AS
O—PCH DIEECLK UNUSED | QLK POE 80D | QK POE PCl E CLK100M PCH P
[O—PCH DIEECLK UNUSED | QK POE 80D | QK POE PCl E CLK100M PCH N
CO—PCHDIEEQK UNUSED | QLK POIE 80D | QK PAE PCH CLK96M DOT P
> PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POLE 80D QK PAE PCH CLK100M SATA
[ CcPU 455 QK POE PCH CLK14P3M REFCLK

34

34

35

35

36

36

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Ri ght USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J41

SYNC DATE=11/13/201

TTILE

PCH Constraints 1

d} Appl e I nc.
®

<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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LPC Bus Constraints PCH t Properties
— NET_TYPE i
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(»G(VAF’» ELECTRI CAL_ RAINT_SET PHYSI CAL SPACI NG O ocC k ’\Iet Pr Ope rti eNgr o
LPC_45S * =45_OHM _SE =45_OHM _SE =4 M_SE =4 M_SE =STANDARD =STANDARD -
= - O S 5_OiMLS! 5_OiMLS! ST ST S ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CLK_LPC 458 * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD e i LBC A4S LEC LPG AD=3.. 0> i3 an oz
_LPC_. =45_OHM | =45_OHM | =45_OHM_ =45_OHM_| = = [>—LBC_ERANE | LPC 45S LPC LPC FRAME L 14 35 44 62 [CO—SYSAK_Cl K32K_RIC QK Slon4ass| ak sion SYSCLK_CLK32K RTCX1
_ [ LPC_45S LPC. LPCPLUS_RESET L 18 44 62
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT O—LBC aKaam K IPC 4558 | QK IPC LPC CLK24M SMC 17 35 CO—SYSAK A K25M SB CLK 25M 45S | A K 25M SYSCLK_CLK25M CAMERA 17 32
s N “ox DELECTRC S [ QK IPC 455 | QK IPC LPC CLK24M SMC R 12 7 [ QK 25M 458 | QLK 25M CLK25M _CAM _CL KP a1 a2
- M oO—LlBC akaam QK IPC 455 | QK IPC LPC ClLK24M LPCPLUS 17 a4 62 [ QK 25M 458 | QLK 25M CLK25M CAM XTALP_R a2
CLK_LPC * =4x_DI ELECTRI C ? = QK IPC 455 | QK IPC LPC CLK24M LPCPLUS R 1217 = QK 25M 455 | O K _25M CLK25M CAM _XTALP a2
K25M M XTALN
SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 = 2 i*zszjzz 2 i*zzx &KZEM CCﬁM KN 2
[ — 25M - & a1 32
VB Interf Con
S us te ace straints _ [CO—SMBUS PCH LK SMB 455 R 509 SMB SMBUS _PCH CLK 14 16 19 25 38 54 CO—SYSOLK O K25M TRT ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT 1725
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—SMBUS PCH DATA | SMB 455 R 509 SMB SMBUS _PCH DATA 14 16 19 25 38 54 [ ClLK 25M 455 | A K 25M SYSCLK _CLK25M TBT_ R 2
— SMB_45S R 509 SMVB SM._PCH 0_CLK 14 38
455_R TOP, BOTT = = = = === ==
SVB_45S R 508 OP, BOTTOM | =50_OHM SE 50_OHM SE 50_OHM SE 50_OHM SE N > PCH Q_| SMB 455 R 509 SMB SML_PCH 0_DATA 14 38 [CO—SYSOLK O K25M XTAL CLK 25M 45S | A K 25M SYSCLK_CLK25M X1 1
SMB_45S_R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD , SMC 1 S0 |sveass Reog s [SMBUS SMC 1 SO SCL ~ usswsawe | QK 25M 455 | QK 25M SYSCLK_CLK25M X2 1
. SMC_1_S0_! | SMB_45S R 505 SMB SMBUS _SMC 1_SO_SDA ez maze | CLK 25M 455 | CLK_25M SYSCLK_CLK25M X2_R w
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D a K77§M74§§ a Kﬁ?gM S K G_KZSM X2
i "~ HDA BIT_CLK ClLK 25M 45S | A K 25M SDCLK_CLK25M X2_R
Jl O HABTAK HDA_45S HDA 12 59 63 [— 250 —
SMB * =2x_DI ELECTRI C ? [ HDA_45S HDA HDA BIT_CLK R 2 = QLK 25M 455 | CLK 25M SDSCLK_CLK25M X1
: : oA s boA_ass DA HDA_SYNC 12 50 63
HD Audi o Interface Constraints = Hoa_ass HoA HDA_SYNC R -
= HDA RST R L
PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [CO—HPARSTL HDA_453 HDA =
o boA_ass DA HDA_RST L 12 50 63
HDA_45S * =45_OHW_SE =45_OHW_SE =45_OHW_SE =45_OHW_SE =STANDARD =STANDARD [CO—HDA_SDIND HDA_45S HDA HDA_SDI NO 12 59 63
= oA s HDA_45s oA HDA_SDOUT 12 50 63
— - HDA 45S HDA HDA _SDOUT_R 12 17
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
HDA * =2x_DI ELECTRI C P CO—BMsUs K K SIONA5S | K Slow PM CLK32K SUSCLK R 13 36
- - - i _ = K SIONA5S | K Sl ow SMC_CLK32K 35 36
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 SPL_aK SPL_45S =p| SPI CLK R 14 aa
. . Pl _CLK
SPL_45S SPL S s
SI O Signal Constraints _ ':: SPL_nos SPI_45S Spl SPL_MOSI_R was
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ SPl_45S SP| SPI _MOSI an
= SPI _M SO
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [CO—SBLMS0 SPL_453 SBl s
= SPL_45S SPl SPI_M SO R s
— CoO—SBLCs0 SPl_45S SP| SPI _CSO_R L 14 aa
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT = SPl_45S SP| SPI _CS0_L m
— SPI _45S SPI SPI _SMC CLK
* = 2 = — as aa
CLK_SLOW 4x_DI ELECTRI C ? f— SPl_45S SPl SPI _SMC_MOSI 35 aa
) = SPl_45S SPl SPI _SMC_M SO 35 aa
SPI Interface Constraints = SP1_4ss sp1 SPI _SMC CS L
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMJUM NECK W DTH Rty = SPL_453 SBl SPL_MB LK “
| 2 ON LAYER? w w MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» Spy 74§§ Sp| SPI M_B ’\ml ”
SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ SPl_45S SP| SPI_M.B M SO a4
= SPl_45S [S= SPI_MB CS L a4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ el FﬁApﬁR’D el Fﬁﬂnr) el FﬁPO—LTX PC‘ E AP mD P 20 62
SPI * =4x_DI ELECTRI C ? CO—BOLE AP RD PCl E_80D paE pcH TX | PCIE_AP_R2D N 20 62
_—
[ PCl E_80D paE pcH TX | PCIE AP R2D C P 14 29
. PCIE AP R2D C N
DP Co F— PCIE_80D PCLE_PCH_TX 14 29
X nstraints _ CO—BCLE AR 2R PCl E_80D paE pcH RX | PCI E_AP_D2R P 14 29 62
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [O—BCLE AR_2R PCl E_80D paE pcH RX | PCIE AP _D2R N 14 29 62
— PCl E_ CLK100M AP_P
N _ _ _ Z _ _ [O—POE O KI0OM AP CIK PCIE 80D| QK PAFE 12 20 62
PCH_45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD = _PaE aKioowap QK PO E aon| QK PG E POl E_CLK100M AP N e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG e [CO—BCLE_TBIL_R2D PCl E_80D paE pcH TX | PCIE TBT_R2D P<3..0> 25
PCH | TP * —2:1 SPACI NG P [CO—BCLE TBI_R2D PCl E_80D paE pcH TX | PCIE TBT_R2D N<3.. 0> 25
i =2:1_ ? - PCI E_80D pakE pcH TX | PCILE TBT _R2D C P<3..0> ,, 2
. = PCl E_80D paE pcH TX | PCIE_TBT _R2D C N<3..0> . 2
D s pl ay Por t [O—POLE TRT 2R PCLE 80D paE pcH rx | PCIE _TBT _D2R P<3.. 0> 14 25
PHYSI CAL_RULE_SET LAYER AFONBUTE | M NIMUM LINE WDTH | M NI MUM NECK W DT e [O—PAEIBL2R BCLE_A0D pae o px | PCILE TBT D2R N<3.. 0> e
- - ON LAYER? w w H MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» bl Fﬁﬂnr) bl FﬁPO—LRX PC‘ E TBT D2R C P<3 j o> s
DP_80D * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [ PCI E_80D paE pcH RX | PCIE TBT _D2R C N<3..0>
O—BOLE O KI0OM TET K PCOE 80D| QK PAE PCl E CLK100M TBT P 12 25
O—BOLE_QLKI0OM TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 12 25
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT - - - -
DP_20P * =3x_DI ELECTRI C > DP_20P TOP, BOTTOM|  =4x_DI ELECTRI C ) [ CK PCOIE 80D | QK POE PEG CLK100M P
— PEG CLK100M N
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C = K PAEB0D QK PAE
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C [CO—X0e_TDi PCH _45S PCH L TP XDP_PCH TDI 12 16 62
— — XDP_P T
DP_AUX * =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM| =4x_DI ELECTRI C ? [O—XB10 BOH 453 BOHIL TP CH TDO 120 ez
Co—Xe_IMve PCH 45S PCH | TP XDP_PCH TMS 12 16 62
_ CoO—XDR_ICK PCH 45S PCH | TP XDP_PCH_TCK 12 16 62
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
DP_TX DP_TX B DP 2DP [O—BCLE cav PCLE 80D palE pcH TX_| PCI E_CAMVERA R2D P a1 a2
PCl E_ CAMERA R2D N
" " CO—POE cam PCIE_80D PCLE_PCH_TX a1 a2
DP_TX - DP_20THERHS = PG E_80D pa E por x| PCI E_CAMERA_R2D C P 1o 2
DP_TX *_RX * DP_20THERHS [ PCl E_80D paE pcH TX | PCILE_CAMERA R2D C N 1432
> T N N [ CO—POLE_CAM PCl E_80D pa E pcH rRX | PCI E_CAMERA D2R P 1432
- = O—BOE cam PCl E_80D paE pcH rRX | PCI E_CAMERA D2R N 1432
[ PCl E_80D paE pcH rRX | PCIE_CAMERA D2R C P a1 32
= PCl E_80D paE pcH RX | PCI E_CAMERA _D2R_C N a1 a2
[S—BOLE_QLKI00M CAM K PCOE 80D| QK PAE PCl E_ CL KI00M CAMVERA P 12 32
[S—BOLE_ QL KI00M CAM K PCOE 80D| QK POE PCl E_ CL KI00M CAMVERA N 123
= K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C P . 5,
[ K PCOE 80D| QK POE PCl E CLK100M CAMERA C N 4 5
System Cl ock Signal Constraints SVl VTSN A Y N 2 SYNC DATEZ09/ 127/ 201
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PCI_I CO n St ral nt S 2
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ° Appl e Inc
<E4LABEL>
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o ! CE O: P RI ETARY P ERTY:
— R SRR I s e
CLK_SLow * =2x_DI ELECTRI C ? THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 113 OF 120
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" ELECTRI CAL RAI NT SET P"'YS' (,‘A’\II_EF_;;ZEI '\G
MEM 40S * =40_oHM SE | =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE NEM’A 450 — e 700 | VEM O K VEM A CLK P<0>
I > it — = — == 7 20 24
MEM 50S * =50_oM SE | =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE > MEM A_Cl KO MEM 70D MEM Cl K = ﬁ CL g <9; 7 20 24
NEM_70D * —70_aon /| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF |=70_OHM DI FF OO MEMACKL MEM 70D MEM CLK EVFA—CLR—RNST T
MEM 73D * =73_om i FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF D: MEM A CTRL. MEM 40S MEM CTRI. = ﬁ_ CS Eéi .. 0> 720 21 24
MEM A _CTRL MEM 40S | VEM CTRL = 72021 2 01
g MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1.. 0> 720 24
. > MEM A CKE1 MEM 40S | MEM CMVD EMCA_CKE<3. . 2> 7o 2
SpaCI ng Rul e Set s —>_MEM A _CMVDO MEM 40S | NEM CMD EM™A_CAA<9. . 0> 7202 0
> MEM A CVDI MEM 40S | NEM CVD EMCA_CAB<9. . 0> 72120 61
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ I\/EM_A_II) BYTEQ 'VEM_40% '\/EM_A_DATA_O - A L 7 .. 0> e
VEM_DATA2SELF * =2x_DI ELECTRI C ? D': MEM A DQ BYTE1 | MEM 40S | NEM A DATA 1 EMCA_DOX15. . 8> _—
" - === o—MEM A DQ BYTE2 [ MEM 40S MEM A_DATA_2 EM-A D23, . 16> Ter
NVEM DATAZOTHERVEM =8x_DI ELECTRI C 2 o—MEM A DQ BYTE3 [ MEM 40S MEM A_DATA 3 EMCA 31..24> T er
MEM_DQS20/NDATA * =3x_DI ELECTRI C| ? >—MEM A DQ BYTE4 [ MEM 40S MEM A _DATA 4 = ﬁ_ % . 32> 72 e
- = > MEM A DQ BYTES [MEM 40S | NEM A DATA 5 = .. > .
MEM_CVD2 VD * =3x_DI ELECTRI C 7 > MEM A DQ BYTEG [NEM 40S | NEM A DATA 6 EM_A 5.. > 7
MEM OVD2CTRL * =3x_DI ELECTRI C| ? > MEM A DQ BYTE7 [NVEM 40S | NEM A DATA 7 EMCA DO<63. . > 7
— MEM A_DQSQ MEM 70D [ NEM A DQS O EMCA S P<0> 761
MEM CTRL2CTRL * =3x_DI ELECTR ¢ ? YN MEM 70D | MEM A DOS. 0 EMCA_DO 0>
= LA 1 LA_DQS_ = -
MEM_CLK2CLK * =6x_DI ELECTRI C| ? ——MEM A_DQS1 MEM 70D MEM A DQS. 1 = ﬁ D) -’<%> e
— = S— LA _DOS L LA DOS._ = >
T T I T X I - a s fenzon e a oo | VEVEA-RS RELS —
1 1 LA _DQS_ = -
MEM_2PWR * =2x_DI ELECTRI C| 10000 o—MEM A_DQS2 MVEM 70D MEM A DQS_2 = ﬁ i J<2; 76
MEM_2GND * =2x_DI ELECTRI C| 10000 = ﬁm_ﬁ_mmnz ﬁm-;gg ﬁm_ﬁ_mna;_z ENTCA 3S i
MEM _20THER * =6x_DI ELECTRI C| ? D: MEM A DQS4 MEM 70D MEM A DCOS 4 EMCA_DOS P<4> e
. > MEM A DQOS4 MEM 70D | NEM A_DQS_4 = ﬁ () e ; .
> MEM A_DQS5 MEM 70D [ MEM A DQS 5 =
Menor y to Power SpaCI ng _ > MEM A DQS5 MEM 70D | MEM A_DQS 5 EM-A_ DO 5> 7 e
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET [— NVEM A_DQS6 NMVEM 70D MEM A _DCS 6 - ﬁ i: J<g; 7 21 61
NEM_PVIR VEM * . NEM 2PVR NEM 70D |VEM TERM| MEM 73D OO MEMADEG MEM 70D MEMLA DB B EM AR P<7> e
MEM_PWR * * DEFAULT MEM 40S |MEM TERM| MEM 50S D': MEM A DQS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 761
1 MEM B ClL KO MEM 70D | MEM CLK VEM B CLK P<0> 722 2
Menor y to G\D SpaCI ng‘ __ g MEM B_Cl KO MEM 70D | MNEM QLK = K_N<O> 722 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [— MEM B Cl K1 NMVEM 70D NVEM CL K - D UL ‘(<: <%; 723 24
> MEMB aKl MEM 70D | MEM O K EM B Cl 720 2
G\D VEM * MEM_2GND > MM B CTRL MEM 40S | VMEM CTRL = CS T<1..0> 72023 20
. . > MEM B CIRL MEM 40S | MEM CTRL EM B <0> R
Menory Bus Spaci ng Group Assi gnnents = MEMB_CKEQ NEM40S | VEMC QWD EMTB-CRE<1. . 0>
——_MEM B_CKE1 MEM 40S MEM CMVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC mﬁmLFﬁ?lﬁr» NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁmLFﬁ?lﬁr» MEM B_CMDO MVEM 40S MEM VD = B CAA<V | > T 2220 61
MEM A_DQS_O |MEM A_DATA O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM_20THER D': MEM B CVD1 MEM 40S MEM CMD EM B C)éB;v “ > 723 20 01
| D .. > 761
MEM A _DQS_1 |MEM A DATA_ 1 * MEM DQS2OVINDATA MEM A_DQS_1 * * MEM_20THER = ﬁm-g-% Sﬁg ﬁm-jg: ﬁm_g_$$ﬁ_(1) EMBDO<15 . 8> i
MEM A_DQS_2 |[MEM A_DATA_ 2 * MEM_DQS20/NDATA MEM A_DQS_2 * * MEM 20THER E': MEM B DQ BYTE2 | MEM 40S MEM B DATA 2 = = % . %2> 7o
EM B 31. . > .
MEM A_DQS_3 |MEM A DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 * * MEM_20THER = ﬁm-g-% Sﬁg ﬁm-jg: ﬁm_g_$$ﬁ_2 = 30 375 °
LB L 1B EM B 39. .3 R
MEM A DQS_4 |MEM A _DATA 4 * MEM_DQS2OMRDATA MEM_A_DQS_4 * * MEM_20THER ——MEM B_DQ BYTES | MEM 40S MEM B DATA_ 5 = g . > 76
EMB .. > .
MEM A_DQS_5 |MEM A _DATA_5 * MEM_DQS20/NDATA MEM A_DQS_5 * * MEM_20THER = ﬁm-g-% Sﬁgg ﬁm-jg: $M—S—$1ﬁ 3 = 5 6> °
[— A B A A B_ _ =\Yl= . -
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER ——MEM B_DQS0 MVEM 70D MEM B DQS_0 =V B <8; 76
MEM A DQS_7 |MEM A _DATA_7 * VEM_DQS2O0MNDA MEM A DQS_7 * * MEM 20THER = ﬁm_g_mm};(l) ﬁm-;gg ﬁm-g—mm};—? =y i =} i P<1> T
= 1 B_ 1 I B_DQS_ EVI B -
MEM B_DQS_0 |MEM B_DATA 0 * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER o—MEM B_DQS1 MVEM 70D MEM B DQS_1 EM B DQO) 1> 76
< < < o MEM B_DQS2 MVEM 70D MEM B DQS 2 EM B DOS P<2> 76
MEM B_DQS_1 |MEM B_DATA_1 MEM DQS2OVINDATA MEM B_DQS_1 MEM_20THER NVEM B DORs VEM 70D T MVEM B DCE o = S i
MEM B_DQS_2 |MEM B_DATA 2 * VEM_DQS20/NDATA MEM B_DQS_2 * * MEM 20THER D: MEM B DQS3 MEM 70D MEM B DQS_ 3 EM B D) -’<:; -
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER = ﬁm_g_mnan ﬁm-;gg ﬁm-g—mm};—j =y i =} = D> ! :
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER D: MEM B DQS4 MEM 70D MEM B DQS 4 EM B DO > -
" " " ——MEM B_DQS5 MVEM 70D MEM B DQS 5 EM B_DCS P<5> 76
MEM B_DQS_5 |MEM B_DATA 5 MEM DQS2OVRDATA MEM B_DQS_5 MEM _20THER NVEM B DORE VEM 70D T MEM B DOE = ENVT B DO 1555 i
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER D: MEM B DOS6 MEM 70D MEM B DQS 6 EM B i -’<g; 7036
MEM B _DQS_7 |MEM B _DATA 7|  * VEM_DQS20MDATA| | MEM_B_DQS_7 * * MEM 20THER o MEM.B _Dosa MEM 70D MEM B_DOS_6 EM B IXE—P<7> e
. |MEMLA_DATA O * * MEM_20THER' D: MEM B_DQS7 MEM 70D | MEM B DQS 7 EMB_ DO 7> -
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\CLRULkEiSI%TF VEM A DATA 1 * * VEM 2 OTHER
> * —SAVE *
MEM *_DATA_ - VEM DATAZSELF NMVEM_A DATA 2 * * MEM_20THER NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET o v -
MEM A_DATA_3 * * MEM 20THER | [MEM_A_DATA_O|MEM * _DATA_* * MEM_20THERVEM | = ﬁm—p\m R V653 = REFCA A ##8»n==®
= L OVe_S3_IVE] = T 0 20 2
MEM A DATA 4 * * MEM _20THER MEM A DATA 1|NMEM *_DATA * * MEM_20THERVEM = MVEM PVWR 0, ¥: b: = \\;1 :—D(fé 1819 20 21
MEM_A_DATA_5 * * MEM 20THER | [MEM_A_DATA 2 |MEM * _DATA_* * MEM_20THERVEM | = ﬁm_p\mu R OV6 53 = V: :—D(TL‘ZB 10022 28
= L O0V6_S3_ IVE] El 1010 22 20
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPAC NG RULE SET MEM_A DATA 6 * * MEM _20THER MEM_A DATA 3 |MEM * _DATA * * MEM_20THERVEM
MEM * _DATA_* MEM_* * vem patazorHeRvEM| | VEM_A_DATA_7 * * MEM 20THER | [MEM_A_DATA_4|MEM * _DATA_* * MEM_20THERVEM |
MEM B_DATA 0 * * MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET - = - — R - = - - = - —
S * * > > "
VEM OVD VEM OVD " NEML VD25 MEM B_DATA_1 I\/EM_ZOTHVI‘EI?» MEM_A_DATA_6 |VEM * _DATA NEM_20THERVEM
ki " " > > "
VEM OVD VEM CTRL " prypp—— MEM B_DATA_2 I\/EM_ZOTHVI‘EI?» MEM_A_DATA_7|NVEM * _DATA NEM_20THERVEM
VReTR " " > * "
VEM CTRL VEM CTRL " P p——— MEM B_DATA_3 I\/EM_ZOTHVI‘EI?» MEM_B_DATA_O|NVEM * _DATA NEM_20THERVEM
MEM B_DATA_4 * * MEM_20THER MEM B_DATA_1|MVEM * _DATA * * NEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2 |MEM * _DATA * * MEM 20THERVEM SY’\C” !\ﬁSTERECHI NNAREXY S DA 00, 0 201
MEM _CLK MEM _CLK * MEM CLK2CLK| [MEM B_DATA 6 * * MEM 20THER | [MEM B_DATA 3|MEM * _DATA * * MEM 20THERVEM | Menor Yy Constraints
MEM B_DATA 7 * * MEM 20THER MEM B_DATA 4 |NVEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁmLFﬁ?lﬁr» NEM_CMVD - - NEM 2 OTHER MEM B_DATA 5|NEM *_DATA * - NEM 20THERNEM R Appl e I nc.
> * * —— ——
VEM. VEM. NEM 20THERVEM NEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM_ 20THERVEM ———————————— <E4LABEL>
MEM _CLK * * MEM 20THER NMEM B _DATA 7 (MEM * _DATA * * MEM 20THERVEM THE | NEORMATI ON_CONTAI NED HEREI N | S THE
— — — — — — R POBLOSOR AGREES TO THE, FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 114 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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D spl ayPort Si gnal

NOTE: Di spl ayPort

Constrai nts

Physi cal / Spaci ng Constraints provi ded by Chi

pset or

GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
TBTDP_80D * E80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_DI ELECTRI C 2
TBTDP_RX TBTDP_TX * TBTDP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x_Di ELECTRI C 2
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP, BOTTOM| =6x_Di ELECTRI C 2
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20TI HERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ViEI G—rr »
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DI ELECTRI C 2
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DI ELECTRI C 2

TBTDP_2C0THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

25 28

25 28

25 28

25 28

25 28

25 28

2> &

25 62

25 62

Thunder bol t

I C Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C P<1..0>
O—IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C N<1..0>
[ TRIDP_80D TIBIDP_TX TBT_A R2D P<1..0>
(- TBIDP_80D TBIDP_TX TBT_A R2D N<1..0>
[O—D2_TBIPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1>
O—DR_TBTPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3>
[ DP_80D DP_TX DP_TBTPA M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPA M._N<3..1: 2>
[ DP_80D DP_TX DP_A LSX M_P<1>

[— DP_80D DP_TX DP_A LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT_A D2R C P<1..0>
[ TBIDP_80D TBIDP_RX TBT_A D2R C N<1..0>
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1>
CO—IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>
O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0>
O—IBL A 2R0 TBIDP_80D TBIDP_RX TBT_A D2R N<O>
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N
[ DP_80D DP_AUX DP_TBTPA AUXCH P

[ DP_80D DP_AUX DP_TBTPA AUXCH N

= DP_80D DP_AUX DP_A_AUXCH DDC P

[ DP_80D DP_AUX DP_A_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_A _D2R1_AUXDDC N
O IELE RD TBIDP_80D. TIBIDP_TX TBT B R2D C P<1..0>
[O—IBLE RD TBIDP_80D. TIBIDP_TX TBT B R2D C N<1.. 0>
[ TRIDP_80D TIBIDP_TX TBT_ B R2D P<1..0>

[ TRIDP_80D TIBIDP_TX TBT B R2D N<1..0>

DR IBTPE M DP_80D DP_TX NC DP_TBTPB M._CP<3. . 1:
CO—DB IBIPE M DP_80D DP_TX NC DP_TBTPB M._CN<3..1: 2> e
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPB_M. _N<3..1: 2>
[ DP_80D DP_TX DP_B LSX M_P<1>

f— DP_80D DP_TX DP_B LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT B D2R C P<1..0>
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
[OO—IBLE 2R TBIDP_80D. TBIDP_RX TBT B D2R P<1..0>
CO—IBLEB 2R TBIDP_80D. TBIDP_RX TBT B D2R N<1.. 0>

O IBL_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP
O—IBL B AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CN
= DP_80D DP_AUX DP_TBTPB_AUXCH P

[ DP_80D DP_AUX DP_TBTPB_AUXCH N

= DP_80D DP_AUX DP_B_AUXCH DDC P

[ DP_80D DP_AUX DP_B_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_B _D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0>
f— DP_80D DP_AUX DP_TBTSRC AUXCH C P
[ DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSBL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI
CO—IBL_SPL_M SO TBT SPI_45S | TBT SpPI TBT_SPI _M SO
CO—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual - port

Only used on hosts supporting Thunderbolt video-in

hosts.
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MPI Interface Constraints

Canera Net Properties

PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
M PI_85D * =85_CHMLDI PR =85_CHM_DI FF =85_CHM_DI FF =85_CHM_DI FF =85_OHM_DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

M Pl _20THER * =4X_Dl ELECTRI C M Pl _20THER TOP, BOTTOM =6X_DI ELECTRI C ?
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C ?
M Pl CLK_20THER * =7X_Dl ELECTRI C ? M Pl CLK_20THER TOP, BOTTOM =10X_DI ELECTRI C ?

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2C0LK
CLK_M PI * * M PI CLK_20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S2_MEM 45S * =45_OHM SE|  =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
S2_MEM 85D * =85_OHM.DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CMVD2CMD * =2x_DI ELECTRI C ? S2_CMD2CMD | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNMD2CTRL * =2x_DI ELECTRI C| ? S2_CNVD2CTRL TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C ? S2_CTRL2CTRL | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_20THERVEM * =4x_DI ELECTRI C ? S2_20THERMEM | TOP, BOTTOM| =6x_DI ELECTRI C ?
S2MEM 2PWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTOM| =4x_DI ELECTRI C 2
S2MEM 20THER * =6x_DI ELECTRI C 2 S2MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2

Menory

Bus Spaci hg Group Assi gnnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMaK S2_MEM 85D S2_MEM QK NVEM CAM CLK P
O—S2 MM K S2_MEM 85D S2_MEM QLK VEM CAM CLK_N
CO—S2_MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE
[D—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI NMVEM CAM CS L
[lEte S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
>—S2_MEM VD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L
o—S2_MEM QD S2_NEM 45S S2_MEM CMD MEM _CAM BA<0>
OS2 MEM O S2_NEM 45S S2_MEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CMD VEM _CAM BA<2>
D—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQSO S2_MEM 85D S2_MEM DQSO NVEM CAM DOS N<O>

VEM CAM DOQS P<1>

S2_MEM DS

]
g

S2_MEM 85D

S2_MEM DS

NVEM CAM DOS N<1>

[T S2_MEM DS S2_MEM 85D S2_MEM DS
[ —S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO>

S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divk1> a1 2
S22 MEM A S2_NMEM 45S S2_MEM CMD MEM CAM A<14. . 0> a1 32
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> a1 a2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
[ MPL_DATA S2 M Pl_85D Pl _DATA M Pl _DATA P a1 32
[ MPL_DATA S2 M Pl_85D Pl _DATA M Pl _DATA N a1 2
= M Pl _85D Pl _DATA M Pl _DATA_CONN_P 32 62
[EEe M Pl _85D Pl _DATA M Pl _DATA_CONN_N 22 62
D> MPLaK s M Pl_85D K_M Pl MPl_CKP a1 32
> MPL_ QK s M Pl_85D K_M Pl MPl_CK N a1 2
T M Pl_85D K_M Pl MPI_CLK CONN P 32 62
= M Pl_85D K_M Pl MPlI _CLK CONN N

[mriS S2_NEM PR PP1V35_CAM

[Eeny S2_NEM PUWR PPOV675_CAM VREF

o S2_NEM PWR PPOV675_MEM _CAM VREFCA 32
=

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM _CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -

s vevow | Svewan | | wamas| MEMDry to Power Spacing
52 ’\/EM O\/D 52 ’\/EM CTRI_ * s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL * S2_CTRL2CTRL S2_MEM PVWR | S2_MEM - S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM PVR DEFALLT

Menory

to GND Spa

ci ng

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND

PPOV675_MEM _CAM _VREFDQ 2

SYNC MASTER=CHI NVAY J41

SYNC DATE=09/07/ 201
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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER CA,\QL%E%ITE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 MV ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MW =STANDARD 0.1 MW 0.1 MW . SMC 0_SO_ | SMB 455 R 50S | SMB SMBUS SMC 0_SO_SCL 35 38 58
L SMC QSO | SVB 455 R 50S | SMB SMBUS _SMC O_SO_SDA 55 38 58
. SMC_1_S0_ | SMB 455 R 50S | SMB SMBUS_SMC 1 SO SCL 14 32 35 38 41 42 62 67
. SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 35 38 41 42 62 o7
L SMC 2 S3 | SMB 455 R 50S | SMB SMBUS SMC 2 S3 SCL 55 38 59 63
L SMC 2 S3 | SVB 455 R 50S | SMB SMBUS SMC 2 S3_SDA o5 38 59 63
L SMC 3 | s ass Rsos s [SMBUS SMC 3 SCL ~  sissasaze
L SMC 3 | SMB 455 R 50S | SMB SMBUS SMC 3 SDA o4 35 38 12 62
L SMC 5 G3 | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SCL 55 38 46 18 62
L SMC 5 G3 | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 55 38 45 18 62
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI FEPAIR CHGR CSI _P a8
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSlI _N s
[ 2T01_DI EEPAI R CHEGR CSI _R P .
[ 2T01_DI EEPAI R CHGR CSI _R N 48
[ —SENSE _DIFEPAIR 2T01_DI EEPAI R CHGR CSO P s
O —SENSE _DIFEPAIR 2T01_DI EEPAI R CHGR CSO N s
[ 2T01_DI EEPAI R CHGR CSO R P a1 a8
[ 2T01_DI EEPAI R CHGR CSO R N a1 a8

SYNC MASTER=CHI NVAY J41 SYNC DATE=09/13/ 201

"7 SMC Constraints
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J11/J13 Specific Net

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘@#‘
SENSE_1TOl_45S * -1TaL_DIFFPAIR|  =45_OHM SE =45_0OHM SE =45_0OHM SE =1TOL_DIFFPAIR | =1TOL DI FFPAIR
SENSE_1TOL_P2MM * -1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * -1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * -1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SENSE * =2: 1_SPACI NG > cPU_cow D * aD_P2MM
THERM * =2: 1_SPACI NG > CPU_VCCSENSE D * oD P2W
AUDI O * =2: 1_SPACI NG >

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET LAYER G\D CLK_PCI E * Gu07WW
G\D * =STANDARD P ao PCI E* * G\D_P2W
e} SATA* * aND_P2MM
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT D usB* * GND*PQW; _
GND_P2MM - 0.20 W 10000 o LVDs* - o Pow
PVR_P2MMV - 0.20 W1 10000 SB_POVER GKPAE - PR P2MM
SB_POVER SATA* * PVR_P2MM
SB_PONER SATA* * PWR_P2W

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE
PHYSI CAL SPACI NG

[CO—SENSE_DIFEPAIR

THERM 1TO1_45S | THERM

Properties

I NLET_THVBNS_D1_P

O —SENSE DI FEPAIR

THERM 1TO1_45S | THERM

I NLET_THVBNS_D1_N

O —SENSE DIFEPALR THERM 1TOL 459 THERM TBTTHVENS D2_R P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_N
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M.BBOT_THVENS P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M.BBOT_THVENS N
[CO—SENSE_DI EEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[CO—SENSE DI EFPAIR SENSE_1TOl 455 SENSE TBOTHVSNS_D2_P
CO—SENSE DIFEPALR SENSE_1TOl 455 SENSE TBDTHVSNS D2 N
[CO—SENSE DIFEPAIR SENSE_1TOL_45 SENSE CPUTHVENS D2_P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE CPUTHVSNS D2_N
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OSO0_CS N
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OS0_CS P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P
CO—SENSE DIFEPALR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE CPUVR | SNS2_P
[CO—SENSE_DI EEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_N

[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
[ SENSE_1TO1_455 SENSE CPUVR | SUM R P

[ SENSE_1TQL_45 SENSE CPUVR | SUM R N
[CO—SENSE_DI EEPAIR SENSE_1TQ1_P2MVI_SENSE I SNS_CPUDDR P
CO—SENSE DIFEPALR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE I SNS _P3V3S5_N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_P3V3S5_P

O —SENSE DIFEPALR SENSE_1TOl 455 SENSE | SNS _3Vv3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE I SNS_3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_CAMERA P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE | SNS_CAMERA N

O —SENSE_DI EFPAIR SENSE_1TO1_45 SENSE I SNS _P3V3_SO0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_P3V3_S0_P
CO—SENSE DIFEPAIR SENSE_1TQ1 P2 SENSE I SNS_1V05_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_N
[CO—SENSE DIFEPAIR SENSE_1TQ1_45 SENSE | SNS BMON_GAI N P
CO—SENSE DIFEPALR SENSE_1TOl 455 SENSE I SNS_BMON_GAI N_N

SENSE_1TOl_455 SENSE

I SNS _HS COVPUTH

CO—SENSE DIFEPAIR
CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS _HS COVPUTH

CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS HS OTHER N

CO—SENSE_DI EFPAIR

SENSE_1TOl_45§ SENSE

I SNS HS OTHER P

CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS_1V2_S3_N

SENSE_1TOl_455 SENSE

I SNS_1V2_S3_P

CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

I SNS_AI RPORT_N

O —SENSE DIFEPAIR
CO—SENSE DIFEPAIR

SENSE_1TOl_455 SENSE

| SNS_AI RPORT_P

1TOl_DIFEPAILR AUDL O

e v ek

e et e
ey e e a5
o mococmas oo me SS R SIND

SPKRAMP_| NR_P

a2z

a2z
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