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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.

3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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PRODUCT SAFETY REQUI REMENTS:

PCB, UL RECOGNI ZED, M N. 130-C TEMP. RATI NG AND V-0 FLAME RATING PER UL 796 & UL 94.
PCB TO BE SI 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

<ECODATE>

<PART_DESCRI PTI ON>

d} Appl e I nc.
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BOM G oups
p Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COMMON ALTERNATE, COWWON, MLB_M SC, MLB_DEBUG: PVT, M_B_PROGPARTS PART NUVBER
M.B_M SC PPSVS_DCI N: NO, TBTHV: PL5V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SCL, TPAD_| NTWAKE: SHARED, USB_PWR S3, SD_ON_M.B, VCCRE_FETS, SSD_LPSR S3 37651032 37650855 AL T e oo
M.B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_I| SL, DBGLED, | SNS: ENG 37651129 37650855 ALL o Al tor o oo dunl
M.B_DEVEL: PVT XDP_CONN o 37651089 37651128 ALL oo it tor
M.B_DEBUG ENG XDP, SAMCONN o 13850684 13850660 ALL T
M.B_DEBUG PVT BKLT: PRCD, XDP, SAMCONN, | SNS: ENG, DBGLED, XDP_CONN o 1380703 13850648 ALL Mrata alt to Taiyo vuden
M.B_DEBUG PROD BKLT: PROD, SAMCONN, XDP, | SNS: PROD o 15250586 15251301 ALL ont o/ shay a1t o o
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | OI"I 19750479 19750478 ALL 200w Epson alt 1o NOK
BOM GROUP BOM OPTI ONS - CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
| SNS: ENG - 3 VEN CFG 1 CFG 0 371sS0713 3710558 ALL Diodes alt to ST Mero
I SNS: PROD HYNI X 0 0 128S0371 12850376 ALL Kemst alt to Sanyo
1 0 15281821 15281757 ALL to nec
C‘DU mAM SPD St r aps M 0 1 19750480 19750343 ALL NOK crystal alt to TXC
| BO\A mp | BQ\A ODTI O\IS - ELPI DA 1 1 19750481 19750343 ALL Epson crystal alt to TXC
- - 107S0254 107S0241 ALL
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCF®&: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB
= = 35353452 35351286 ALL
DDR3: HYNI X_8GB RAMCFGD: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB S| ZE CFG 3 CFG 2
= = 12850386 12850284 ALL t to sanye
DDR3: SAVBUNG 4GB RAMCFQ: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG 4GB AGB 0 0
= = 12850397 12850325 ALL Kemst alt to Sanyo
DDR3: SAVBUNG_8GB RAMCFQ: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB 8GB 0 1
= = 3770155 3770104 ALL nsem alt to intineon
DDR3: ELPI DA_4GB RAMCFQD: H, RAMCFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM TYPE: ELPI DA_4GB 168 1 o
= = 12850398 128S0220 ALL t to sanye
DDR3: ELPI DA_8GB RAMCFQ: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB RSVD 1 1
= = 19750542 19750544 ALL MK it to TXC
DDR3: M CRON_4GB RAMCFQ: H, RAMCFGL: L, RAMCFG: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB
19750545 19750544 ALL Epson alt to TXC
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB
13850681 13850638 ALL Taiyo alt to Samung
DDR3: HYNI X_16GB RAMCFQO: L, RAMCFGL: L, RAMCF&2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB
13850841 13850638 ALL Mrata alt to Samung
DDR3: SAMBUNG_16GB RAMCFQO: L, RAMCFGL: H, RAMCFG: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB
376S00014 376S0761 ALL alt to W shay
DDR3: ELPI DA_16GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: ELPI DA_16GB
15251876 15251804 ALL ToK At to Toko
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB
107S0255 107S0240 ALL Qyntec alt to TFT
Pr Ogr ambl e Par t S 107S0250 107S0248 ALL Qyntec alt to TFT
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 870-5074 | 870-1938 AL oo
33550915 1 EEPROM 4MBI T, SP1, S0MZ, 1. 8V, USONS. u2890 CRI Tl CAL TBTROM BLANK 870-5071 870- 1940 ALL JTmm e
341500159 1 720, EEPRCA FALCEN R DGE(V27. 1), PROXO 0, 3110/ 9113 12890 CRI TI CAL TBTROM PROG 860- 3428 860-1327 AL e wo
33851214 1 1 SEL2- 81, dov S00m S 13 157604 15000 CRITI CAL SMC: BLANK 860-3690 | 860 1328 AL e s o _—
335500006 1 1SR AL FLASH 64 1T oV, VN, G-t 06100 CRITI CAL BOOTROM MAC: BLANK 33350787 | 333S0677 o TrE i | ALL e s o
335500007 1 1 SERIAL FLASH 64 MBI T 3V, VEQN GE=1 U6100 CRI Tl CAL BOOTROM_NUM BLANK 33350785 33350681 o TE e x e | ALL e e
341500153 1 IG.EF ROMVOL08), PROTO 0, 311019113 U100 CRI TI CAL BOOTROM PROG
Modul e Parts
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
337500029 1 BOW GO, D0, 1.8, 15W 2+2,0. 7, M B1168 U0500 CRI TI CAL CPU: 2. 1GHZ
337500073 1 BON GO, D0, 1.5, 15W 2+2,0. 5, 4M B1168 0500 CRI TI CAL CPU. 1. 6GHZ
338500069 1 1G.TBT. R 26, 268, 12X12 FO CSP, TRAY 12800 CRI TI CAL
33851264 1 | C. BOMSTO0AZKFEBAG 52 CMRA, B8, 208FCBGA 3900 CRI TI CAL
607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K99 16955 CRI TI CAL J110_MB
946- 5477 1 W GLUE, M.B, J41_)43 GLUE CRI TI CAL
825- 7670 1 LABEL, TEXT, M_B, K21/ K78 LABEL
376500036 2 NOSFET, N- GHL 26V, 30A 9. 6M 8P 3. 3X3. 3 DFN Q7310, Q7320 CRI TI CAL VCORE_FET: REN
376500037 2 NOSFET, N- CH 25V, 30A, 6. 1M 8P 3. 3X3. 3 DEN Q7311, Q7321 CRI Tl CAL VCORE_FET: REN
37651194 2 NOSFET, N- GH 30V, 15. 3A, 12M 8P 3. 353. 3 DFN Q7310, Q7320 CRI TI CAL VCORE_FET: VSHY
37651193 2 NOSFET, N- GH 30V, 224, 6. OM 8P 3. 3X3. 3 DFN Q7311, Q7321 CRI TI CAL VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI TI CAL
825- 7987 1 LABEL, M_B, J41/ J43 NEW LABEL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33380677 4 1 C, SORAM 8Gb, LPDDR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350681 4 1. SORAM 16, LPDORS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: HYN X_5GB
333500001 4 |G SORAM 23AM 8B, LPODRS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SANBLNG 4GB
SYNC DATE=01/17/ 2013
333500003 4 |G, SORAM 23\M 1668, LPDORG- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SAUBLIG. 568 " -
33350793 4 1. SORAM 8Gb, LPDDRS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: ELPI DA 4cB BOM Confi guration
33350791 4 11C, SORAM 16Gb, LPDOR3- 1600, 178P FBGA 2300, L2400, U500, L2600 CRI TI CAL ORAVLTYPE: ELPI DA 8GB d} Appl e Inc.
33350793 4 1. SORAM 8Gb, LPDDRS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: M CRON_acB ®
333S0791 4 | C, SDRAM 16GB, LPDOR3- 1600, 178P FBGA 12300, U2400, U2500, U2600 CRI TI CAL DRAM_TYPE: M CRON_8GB NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 | C. SoRAM 25nm 326, LPDDRG- 1600, 1769 FaGA 12300, (2400, 12500, 12600 CRI TI CAL oRAMTYPE: ELP1 DA 1668 FHEPRN ETAN | PROPERIY GF-APRLE | N, © THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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BOM Vari ant s

Alternate Parts

BOM NUMBER BOM NAVE BOM OPTI ONS PART NUMBER | e NOVBER | BOV OPTION | REF DES | COWENTS:
639- 00613 PCBA, MLB, BETTER, HY- 4GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE 685- 00044 685- 00045 ALL fanesas a1 to W shay
639- 00614 PCBA, MLB, BETTER, HY- 8GB, X430 M_B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00616 PCBA, MLB, BETTER, SM 4GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG 4GB, ALTERNATE
639- 00617 PCBA, MLB, BETTER, SM 8GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE 33350704 33350700 | AL | I
639- 00621 PCBA, MLB, BETTER, EL- 4GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_4GB
639- 00622 PCBA, MLB, BETTER, EL- 8GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
639- 00695 PCBA, MLB, BETTER, EL- 16GB, X430 M.B_CWMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB
685- 00043 CMN PTS, PCBA, MLB, X430 M.B_COWMON, J110_M-B
685- 00044 VCORE FET, REN, X430 VCORE_FET: REN
685- 00045 VCORE FET, VSHY, X430 VCORE_FET: VSHY

BOM G oups
BOM GROUP BOM OPTI ONS

M.B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Progranmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
ISYNC MASTER=NMASTER SYNC DATE=MASTEH
341500147 1 1 C. SMC- A3, BXT, Vi, PROTO 0, 110 Us000 CRI TI CAL SMC: PROG s .
BOM Vari ant s
Sub- BOVS d} Appl e Inc. CH_NUM>
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON ®
685- 00043 1 CWN PTS, PCBA, M.B, J110 CM\PTS CRI TI CAL M.B_CMNPTS NOTI CE OF PROPRI ETARY PROPERTY:
685- 00045 1 VCORE FET, VSHY, J110 VCOREFETS CRI TI CAL VCORE_FETS LQ&H\EWARYTLU\‘ g%@AH;IERPQEEE: N S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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PD Mbodul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/J43 TBTTOPSI DE_2P_FENCE CRI Tl CAL
806- 5108 1 CAN, TOPSI DE, COVER, ALT, J41/ J43 TBTTOPSI DE_2P_COVER CRI Tl CAL
806- 3142 1 CAN, TBT, J11/ J13 TBTFENCE CRI Tl 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 | NSULATOR, CPU, J41/ J43 CPU_I NSULATOR CRI TI CAL
CPU Heat Sink Mounting Bosses
70413 70410
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
©r 2®)
70411 70412
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
© 1
Fan Boss X21 Boss SSD Boss
Z0405 Z0414 Z0415

STDOFF- 4. 5CD1. 8H SM

= 860- 1327

STDOFF- 4. 5CD1. 9H SM

= 860- 1327

STDOFF- 4. 5CD1. 9H SM

860- 1327

EM

Di spl ayPort Pogo
CRITICAL

ZS0405
POGO- 2. 0CD- 3. 6H- K86- K87
sm

= 870-1938

I/ O Pogo

Pi ns
USB/ SD Card Pogo

CRITI CAL

Zs0407
POGO- 2. 0CD- 2. 95H- K86- K87
sm

;—’@

870- 1940

SL0401
TH NSP

SL-1.1X0. 4- 1. 4x0. 7

i

= 998- 2691

SL0403
TH NSP

SL-1.1X0. 45- 1. 4x0. 75

|

= 998-3975

SL0405
TH- NsP
1

SL-1.1X0. 4- 1. 4x0. 7

{

= 998- 2691

SL0407
TH- NSP

SL-1.1X0. 45- 1. 4x0. 75

|

= 998-3975

Can Sl ots
SL0402
TH- NSP

1
SL-1.1X0. 4-1.4x0. 7 2x NDP connect or

998- 2691
SL0404
TH NSP

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

998- 3975
SL0406
TH NSP
i
s1 m:“ ax0.7 2x TBT pin diodes
- 998- 2691
SL0408
TH NSP

1
SL-1.1X0. 45- 1. 4x0. 75 2x TBT chip

998-3975

ISYNC MASTER=MASTER SYNC _DATE=NMASTEH

PD Parts

d} Appl e I nc.
®
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CRI Tl CAL
OM T_TABLE
U0500
BROADWELL- ULT
2G5GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
65 25 DP_TBTSNKO M. C N<O> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT M. C N<O> o 65
o5 25 (@}—DP_TBTSNKO M. C P<0> - C55 | ppi1_TXPO EDP_TXPO | B46 DP_INT M. _C P<0> 8 65
o5 25 (QO}—DP_TBTSNKO M. C N<1> - BS8 | ppi1_TxNL EDP_TXNL | A47 > NC INT M. CN<1> oo o2
TET Sink 0 o5 25 (OOT)—DP_TBTSNKO M. C P<l> - C58 | ppi 1 TxPL EpP_TxPL | B47 NC INT M. CP<1> o2
B
o5 25 (T} DP_TBTSNKO M. C N<2> - 55 | poi 1_TXN2 EDP TXN2 a7 NC | NT M. Chk2> . I nternal panel
55 25 (OO} DP TBTSNKO M. C P<2> - P55 [ poi1 TXP2 — 6
(Com—DP_TBTSNKO M. C N<3> o A7 |pp1 Txn EDP_TXP2 NC INT_ M. CP<2> o
- DP_TBTSNK p<3> * 557 | oo 1 TxP3 EDP_TXNS [ A49 NC INT M. CN<3> o
o5 25 (OOT—DP TBTSNKO M. C P<3> g =0 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o <
652510 (DB TBISNKL M C N<0> o O Ippi2 w0 u
o5 25 10 (oo—DP TBTSNKL M. C P<0> - S50 | ppi 2_TxPO
o5 25 10 (OOT}—DP_TBTSNKL M. C Nel> - C53 | ppi2_ TXNL EDP_AUXN | A45 DP_I NT_AUXCH C N 58 65
) o5 25 10 (OOT}—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o= P |NT AUXCHC P D =
TBT Si nk. 1h 65 25 18 DP_TBTSNK1 M. C N<2> - A9 | ppy 2_TXN2
(Mxed with HOM o 25 18 < DP TBTSNK1 M. C P<2> 220 | pDi2_TxP2
if necessary) o5 25 18 O e TeTSNK M C neas o223 | DDi2_TxNs EDP_RoOW | D20 MCP EDP ROOWP
<< .- — |
o5 25 10 (T DP TBTSNKL M. C P<3> - BS3 | ppi2_TxP3 EDP DI SP_UTIL |43 TP EDPDISPUTIL
MCP Dai sy- Chai n Strategy:
CRI Tl CAL )
OM T_TABLE Each corner of CPU has two test poi nt§.
QO her corner test signals connected in
BROA%)I\%IE)IP— T da? sy-chain fashion. Continuity should
Zc+g|'2 exi st between both TP's on each corner.
B
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AV2_AY2 TRE AY2 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 e ___NCP DC A3 B3 s
s _MCP_DC AVB AY3 IRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 TP Po
MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TP0531 22 s _MCP_DC AV61 AY61 e AY6L | parsy_cHAI N NCTF x: 2:*0%: z,g:z AGL MOP DG A1 561 2 TP0510
MCP_DC AV62 AY62 AY62 CHAI COHAIN — ° .
* v oo RUE o7 x: i:f :Z’£E DA SY_CHAI N_NCTF| 262 MCP DC A62 —CI® TPO511
ary COHAIN AVl MCP_DC AVL -
TPOS01 552 s _MCP_DC A3 B3 . B3 | pal sy_CHAI N_NCTF x: i:*CHA: 37£E AL NP DG AW 2 TP0520
MCP_DC A61 B61 B61 _CHAIN_
. RE = DAI SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A2 e MCP DC AVR AY2 s —aB TPo521
MCP_DC B62 B63 mE DAI SY_CHAI N_NCTF A8 re
[ B63 | pal SY GHAI N NGTF DAl SY_CHAI N_NCTF tmE  MCOP DC AVB AY3 s
Vo De Ol & CL | oAl Sy GHAI N NGTF DAl SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 | bl sy GHAI N NGTF DAl SY_CHAIN.NCTF| AW62 15 MCP DC AV62 AY62 s
_CHAIN_ AV63
DAl SY_CHAI N_NCTF| MCP_DC_AV63 Dars)
B TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD_N28
NC& RSVD RSVD&(NC
NCM RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
NCXE RSVD RSVD&)Q\K:
NC)& RSVD RSVD%(NC
NC. J21 RSVD RrsvD_AP7 NC
RSVD AUL NC
RSVD| AULE,
RSVD) A"“Zx%
RSVD AY1.
—XNC

ISYNC MASTER=W LL _J43 SYNC DATE:O&/ 13/ 2012

T CPU GEX/ NCTE/ RSVD

d} Appl e I nc.
®

<E4LABEL>
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CRI Tl CAL
OM T_TABLE
UO500
BROAZIJI\ELLZ— ULT
+
QKT
PP1V
%59 4940301710 43 34 &y 05 S0 NCx 281 Proc_petecT SM 2 F 19 Ly prov 362 xop cPu pROY L O i 2 o
. o (ry  PREQ K62 * XDP_CPU PREQ L O 16 62 55
R0610 65 35 CPU CATERR L - K61 CATERR* ?
62 < - E60
5% = (1 PD) PRGLTCK_.%@ 16 62 65
11200
I @ PUPED gy W2lpea ary PROCTMSLECL o XOP CPUTMS __ rmyue e o
i R056611 (1Py  PROC_TRST* |5E59 XDP TRST L 12 16 62 65
65 40 35 35 gy CPU PROCHOT L > s CPU PROCHOT R L o= 83 PROCHOT*  THERMAL |
S — & ey PRoCTDI|FE3 XDP_CPU TDI 16 62 65
e es CPU_PVIRGD - B! | PROCPVRGD g ° PROC_TDQ 62 g  XDP CPU TDO oD 10 o2 o5
s CPU_SM RCOVP<0> —2250 | sm roovPo (ry  BPVD* 4260 XDP_BPM L<0> 665
6s CPU _SM RCOMP<1> - AVE0 | s RcovPL (1Py  BPML* ;360 XDP_BPM L<1> 16 65
6s CPU_SM RCOVP<2> - AU61 | 5 RoOVP2 (1P BPMR* :H61 @=gXDP BPM L<2> o 6 5
Py BPMBY 02 XDP_BPM L<3> oo
RO650" RO651" R0O652! R0620! 15 <M} TP _CPU MEM RESET L - AV1S | SM DRAMRST* 1Py BPMA* 3K59 @ XDP BPM L<d> D 1 o
200 121 100 10K (1Py  BPVB* 303 XDP_BPM L<5> 16 65
w2bw w2bw voow veow 1 MVTT. EN L AV61 | 5\ PG ONTL1L (P BPNVB* [LK6O XDP_BPM L<6> 16 65
2o, 2, o0, a0, (o BPMA IOl g XOPBPML<T> i
PLACE_NEAR=U0500. AUSO: 12, 7m
PLACE. NEARLUDS00, AVG0: 12. 7m
PUAGE NEARCUDS00. AUSL: 12. 7mm L
PLACE. NEAR=UD800. 61 12, 7mm "=
CRI TI CAL
OM T_TABLE
UO500
BROADVEELL- ULT
+
2512
SYM 19 OF 19
65 16 6 CPU CFG<0> A0 | cFr@ 1Py RESERVED RsvD_TR| AV63 TP_MCP_RSVD AV63
o 16 6 CPU CFG<1> A2 | crat (1py RSVD_TpP| AUE3 TP_MCP_RSVD AU63
65 16, CPU CFG<2> ACE3 | cF@2 (1Y
o 62 16 CPU CFG<3> AAB3 | cEaa (1py RsvD_TpP| 63 TP_MCP RSVD 063
o 16 6 CPU CFGe4> AABO | crea (1py RsvD_TpP| %62 TP_MCP_RSVD 062
65 16, CPU_CFG<5> Y62 | cras (1py
o 16 CPU CFGe6> Y61 | cres (1py) RrsvD_Ba3| B43
o5 10gry—CPU CEGS7> > 00 [T (iey
65 16 6 CPU CFG<8> V62 | cra8 (1py RSVD_TP| AS1 TP_MCP_RSVD AS51
o5 16 6, CPU_CFG<9> V61 | crao (1py rRsvD TP B51 TP _MCP RSVD B51
o5 16 6, 10> V60 | crGLo (1py
o5 16, CPU CFGe11> U60 | cralt (ipy RsvD_TP|_L60 TP_MCP_RSVD L60
o5 16 CPU CFG<12> T63 | craL2 (1ry
65 16, CPU CFG<13> T62 | cra13 (1py Rsvnﬂch
65 16 CPU CFG<14> T61 | crGia (1ry
e el s o5 16, CPU CFG<15> T60 | craLs (1ry RrevD V23 o \c
. _ _ Y22
CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE \ . CPU CFO<16> A2 | s (iry RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVI D 0 = VR DOES NOT SUPPORT SVID CPU CFG<18> U63 CFGL8 (1
CFG<8> : ALLOW NOA ON LOCKED UNITS 1 = NORVAL OPERATION 0 = NOA ALWAYS UNLOCKED - PU CFGe17> 261 | s PROC_OPI_COMVP| AYL5 Py CPI ROOWP
CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED B T Gato (e
16, 1 P
CFG<1> : PCH LESS MODE 1 = NORVAL CPERATION 0 = PCH LESS MODE A PUCCL> g T (e RevDL AV6Z o ‘R0O690
CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CEG RCOVP V63 | crG_RCOWP RsvDL D58 o (o 49.9
oo e, o D T LT e TR T L 1%
5 150w
w25 | RsVD
These can be placed close to J1800 NC vss|_P22 , 201
and are only for debug access NC)% RSVD vss| 21
10 05 NCx—=o RSVD 1 =
w05 NCX-a PP P20 =
o oo NCXg15 PP o R0 XNC
1D | REF
o PCH TD_| REF rRsvD 20 o\
16 65 . .
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF RO680 R0685
RO640'| |'R0639 RO638'| |'R0631 ) O
1K 1K 1K 1K ot e
5% 536 5 536 201, , 201
11200 20w 11200 20w
201, , o1 201, , so1
L ISYNC MASTER=W LL J43 SYNC DATE:O&/ 13/ 2017
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> |ow to avoid - THItE
= issue, but this locks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
BTG Ve
—CPU CFG4> 6 16 65
= d} Appl e I nc.
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o MEM A DQ<0> AH63
o D MEM A DQ<1> =0 AH62
o By MEM A DO<2> — AK63
o M A = AK62
61 MEM A 4> AH61
o1 MEM A 5> AH60
o M A = AK61
o1 MEM A 7> AK60
o MEM A DQ<8> AMVB3
61 MEM A 9> AMVB2
o1 MEM A 10> AP63
o1 MEM A 11> AP62
61 MEM A 12> AVB1
o1 MEM A 13> AMBO
o M A 14> AP61
61 MEM A 15> AP60
o1 MEM A 16> AP58
o M A 17> ARS8
o1 MEM A 18> AMVB7
61 MEM A 19> AKS7
61 MEM A 20> AL58
o1 MEM A 21> AK58
61 MEM A 22> ARS7
61 MEM A 23> ANS7
61 MEM A 24> AP55
61 M A 25> ARSS
61 MEM A 26> ANVB4
61 MEM A 27> AK54
o M A >8> AL55
61 MEM A 29> AKSS
o MVEM A 30> AR54
61, MEM A 31> AN54
2 MVEM A 32> AY58
o MVEM A 33> A58
61 MEM A 34> AY56
o1 MEM A 35> AVB6
o M A = AV58
61 MEM A 37> AUS8
o By MEM A DO<38> o—— V0
o MEM A_DO<39> AU56
o B MEM A DQ<40> o= AY54
o1 By MEM A DO<41> = AVB4
o D MEM A DQ<42> o= AY52
o By MEM A DO<43> o— AVB2
o1 CB>—MEM A _DO<44> o=t AV54
D MEM A DQ<45> o= AUS4
o1 By NEM A DO<46> — AV52
o1 B> MEM A_DO<47> -~ AU52
B MEM A DQ<48> o= AK40
o1 By NEM A DO<49> — AK42
o MEM A_DO<50> AVA3
o B MEM A DO<51> o—t AMAS
61 MEM A 52> AK45
o1 MVEM A 53> AK43
o1 MEM A 54> AMI0
o MVEM A DQ<55> AMI2
61 MEM A 56> AMI6
o1 MEM A 57> AK46
o M A N AVA9
61 MEM A 59> AK49
o MVEM A 60> AVA8
o MEM A_DO<61> AK48
o MVEM A 62> AVB1
61 MEM A 63> AKS1

\g \g \g \g \g \g \g \g \g \g \g
88848888888

o

eeeeegee
L

\g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g \g
R R

SA_DQB3

CRI TI CAL
OM T_TABLE
g UUbI(:)E) UL7SA_CLKo* AU37 MEM A CLK N<O> 20
O Z‘DC“+EC,—|—2 SA_CLKO|[_AV37 MEM A CLK P<0> 2
B AVB6
SA_CLKL* MEM A CLK Ne<1>
SYM 1 = Pavae o oD =
s orae SA_CLK1[ AY36 VEM A CLK P<1> @
< SA_CKEO| AWA3 MEM A CKE<0> 20
d SA_CKE1! AM3 M A E<1> 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 5  MEM A CKE<3> oD
g SA_CS0* AP33 MEM A CS L<O> 20
g sA Cs1 B2 g MEMACSL<l> 0 epna
sA DT APS2 g MEMA CDT<0> om0
LPoDRS
s SA_RAST (yAY34 =MEM A RAS L o1
ez SA VE* :AV\M e =VEMAVE L o s
e SA CAST AR g sMEMACGASL 0 mrne
caes SA BAO| AU3SS =MEM A BA<O> o1
cams  SA_BA1[ AV3S . MEM A CAB<6> oo =
cms  SA BA2 AY41l =MEM A BA<2> oD &t
o SA_MAO AU36 vy =MEM A A<0> oo o
ces SA MAL[ AY37 ; =MVEM A A<1> oo s
N AR38 =MVEM A_A<2> 61
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL o1
rsvoz SA_Maa| AUBS e TP LPDDRS RSVD? oD o
0 SA MAS AR36 =MEM A_A<5> 61
e SA Mas| AV40 =MEM A A<6> o1
cam  SA_May|[ AVB9 =MEM A A<7> o -
s SA MAS AY39 =MEM A A<8> 61
AU40 -
caal SA_MA9 =MEM A A<9> ooy o
e SA_MALO| AP35 —MEM A Aclo> o
canr SA_MALL| AMI =MEM A A<11> o
care SA_MAL2| AUAL MVEM A CAA<6> 20
caso SA_MA13| ARSS =MEM A A<13> o
cano SA_MAL4| AVA2 =NEM A A<14> oo o
e SAMAIS[AMZ ol -MEM A Aci5> o -
SA_DQsno| AJ61 MEM A N<O> 61
SA_DQsh1| AN62 MVEM A N<1> o1
SA_DOsNe| AVBS MVEM A N<2> o
SA_DQsNa| AVBS MEM A N<3> 61
SA_Dosna| AVS7 MEM A N<4> o1
SA_DQSNS| AVE3 g, NEM A DOS Ne5> D o
SA_DQsNe| AL43 @=pVEM A DC5 N<6> D
SA_Dos7|_AL48 o MEM A DCS N<7> o o
SA DQsPOl AI62 g NEM A DOS P<0> D -
SA_DQepP1| AN61 M A P<1> 61
SA_Dqsp2| ANS8 MEM A P<2> 61
SA_DQsP3| ANSS MEM A P<3> 61
SA_DQspa| AVBT MVEM A P<4> o
SA_Dgsps| AVB3 MVEM A P<5> o1
SA DQsP6[ AL42 g NEM A DOS P<6> D »
SA_DQeP7| AL49 @=9EM A DC5 P<7> D -
SM VREF_ca|_AP49 @& CPU DI M VREFCA oo
SMVREF_DQO[ ARSL g  CPU DI MVA VREFDO oD o
SM.VREF_DQLL APS1 g  CPU DI MVB VREFDO oD o

24 61 68

61 68

CRITI CAL

OM T_TABLE
o VEM B 0> AY31 [ g 50 5 +|.AvB8 VEM B CLK > oo
61 MEM B 1> AWB1 ss:£ BROAZ%Q_ELL' uLT Sssj‘;oq) AN38 MEM B gK :::8> Z : ::
o1 MEM B DQ<2> AY29 | 5B pee B sB_ok1x K38 . MEM B CLK N<1> oo 25 2 58
o M B > AS | gp pg ™ F 19 ep a[ALSE  f MEMBOKP<l> e
61 MEM B 4> AV31 | s poa
o1 CEry—NEM B DO<5> 51 | S5 0 @ sB_CkEo| AY49 MEM B CKE<0> 22 24 68
o1 CEry—MEM B DO<6> o——"V2% | SB D g SB_CKEL| AYS0 M B_CKE<1> 22 24 68
o1 By NEM B DO<7> =20 | sB DO7 E sB_CkE2| AM9 MEM B_CKE<2> 25 24 60
o MEM B DO<8> AY27 | 53 pog g sB oke3| A0 g MEM B OKE<3> oD 2 24 6
o1 MEM B DQ<9> AT | sB b
o VEM B 10> AY25 | sg pQLo % SB_CS0* |yAMB2 MEM B CS L<0> 22 23 24 o8
o MEM B DO<11> AVES | 55 paL1 § sB Cs1 G2 g MEMBCSL<l> 000 N e
o VEM B 12> AV27 | 58 pQi2 g
o MEM B DO<13> AR7 | 55 pis se_opto| ALS2 g MEMB ODT<0> iy zezazecaes
o M B 14> AV25 | 5B pQla LPooRS
61 MEM B 15> AR5 | 55 pais ez SB_RAS* [{AMBS =MEM B RAS L 61
o MEM B DO<16> AMRY | 55 pQi6 cee SBVEAKSS g SMEMBWVEL 0 e
o M B_DO<17> AK29 | sp pQi7 oo SBCAST VB g SMEMBCOASL rne
61 MEM B 18> AL28 | 5g po18
61 MEM B 19> AK28 | sg poL9 casa SB BAO| AL35 =MEM B BA<0> 61
o1 MVEM B _DQ<20> AR29 | sp pro s SB_BAL| AMB6 . MVEM B_CAB<6> O 25 24 o1 68
o MEM B DO<21> AN29 | sg poe1 ovs  SBBAR| ANO g SMEMBBA<2> e
61 MEM B 22> AR28 | 5p poe2
61 MEM B 23> AP28 | 55 pp3 s SB_MAO| AP40 =MEM B A<0> 61
o1 MVEM B 24> AN26 | 5B poea ces  SB_MAL| AR4O =MEM B A<1> o1
o1 By MEM B DO<25> o125 | sB D5 cams  SB_Ma2| AP42 =MEM B A<2> o1
aEryMEMB DO<26>  qug ARPS Isp pope rovos  SB_MA3| AR42 TP_LPDDR3 RSVDS o
o @y MEM B DO<27> o—a—"2° | sB D27 rovor  SB Ma[ ARYS g TP LPDDRS RSVDM  omy e
oy MEM B DO<28> o126 | sB D8 cao  SB_MAs| AP4S =MEM B_A<5> o1
oy MEMB DO29> gy AV |sp popo cwe  SB_Mas| AMOE =MEM B Ac<6> o
61 MEM B 30> AK25 | 5B pago s SB MA7| AY46 =MEM B A<7> o1
61 MEM B 31> AL25 | 55 paB1 cans SB_MAg| AYAT =MEM B A<8> o> o
61 MEM B 32> AY23 | 5B pQe2 can SB Mag| AUA6 =MEM B A<9> o1
2 MEM B DO<33> AVe3 | sg pQe3 cas7 SB_MAL0| AK36 =MEM B A<10> o
o1 VEM B 34> AY21 | 5B paB4 canr SB_MALL| AVAT =MEM B A<11> o1
o MEM B DO<35> AL | 55 pees cans SB_MAL2[ AU MEM B CAA<6> 22 24 61 6
o M B > AV23 | 5B D@6 caso SB_MA13| AK33 =MEM B A<13> o
61 MEM B 37> A3 | 55 paB7 cao SB_MAL4| ARA6 =MEM B A<14> 61
o MEM B DO<38> AV21 | sp pces owe SB_MAIS| ARG g  SMEMB A<IS> e
o M B. > ARl | s pago
o MEM B DO<40> AY19 | sg pQao SB_DQsNo| AVBO MEM B N<O> o1 68
o MVEM B 41> AWLY | sp pos1 sB_DQsn1| AV26 VEM B Ne<1> o1 o8
o MVEM B 42> AY17 | sB DQu2 SB_DQenz| AN28 MVEM B N<2> o1 68
o MEM B DQ<43> AW | sg pos3 sB_DQsna| AN25 MEM B N<3> o168
o MVEM B 44> AV19 | sg posa sB_Dosna| AVR2 VEM B N4> o1 o8
o MEM B _DQ<45> AUL9 | sg poss SB_DQsNs| AV18 MVEM B N<5> o1 68
o MEM B DQ<46> AV17 | sg pous sB_DQsne| AN21 MEM B N<6> 25 61 68
o1 M B_DO<47> AUL7 | sB pQu7 SB DQSN7| ANIS o g MEMB DOS N<7> ey eice
61 MEM B 48> AR?1 | s pous
o MEM B DQ<49> AR2 | sg posg sB_DQspo| AV30 MEM B P<0> 6168
m@_www_‘_.ﬂ SB_DQ0 sB_DQepP1| AV26 M B P<1> 61 68
o MVEM B DO<51> AMR2 | sp pgB1 SB_DQspz| AMR8 MVEM B P<2> 61 68
a MEM B DQ<52> AN22 | 55 pop2 SB_DQspa| AMES MEM B P<3> o168
o VEM B 53> AP21 | sg pee3 SB_DQepPal AV22 VEM B P<4> 61 68
o1 MVEM B 54> AK21 | 5B PB4 sB_DQsPs| A8 MVEM B P<5> o1 68
o MVEM B 55> AK22 | sg pops sB_Dasps| AMRL VEM B P<6> 23 61 68
o MVEM B_DO<56> AN20 | sg pQs6 SB_DQsP7| AMLS  og MEM B DOS P<7> D o
o1 MVEM B 57> AR20 | 5B pos7
o M B. > AK18 | 5B pss
o MEM B _DO<59> ALL8 | s _popo
o MEM B DO<60> AK20 | 55 pso
o1 M B, 1> AMRO | 55 ps1
61 MEM B 62> ARL8 | 5p pos2
o1 MVEM B _DQ<63> AP18 | sg pQs3
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HSW ULT current estimates from Haswell Mobile ULT Processor EDS vol
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
Note [1] current nunbers fromclarification email, fromSrini,

1, doc #502406, vO0.9.

v1.0.
dated 9/10/2012 2:11pm

52

L59
NCX 58]
NCx——
40 10 _PPVMEM O SO_CPU
1. 4A Max (DDR3: 1.5-1.35V) AH26
1. 1A Max (LPDDR3: AJ31
AJ33
AI37
ANB3
AP43
ARA8
AY35
AY40
AY44
AY50
. F59
PLACE_NEAR=U0500. C50: 50. 8mnm 5% NLGE
1120w
- NCx =8
5349 40 30 17 10 33 41 ¢ o _PPIVOS SO NC.
p o5 49 (oOT}—CPU_VOCSENSE P - E63
TP_PPVCCI O SO_CPU
1 1 M N_LI NE_W DTH=0. 4 nm
RO800 R0802 Max | oad: 300mA M NCNEGK W DTH-0. 2 mm AB23
75 130 VOLTAGE=T. 05V NCY———
% % + _PPVCOVWP_SO_CPU -
vy o Max | oad: 300mA M N_RECK-W BTHEO, 5 | 20
201, R0810 , 201 VOLTAGE=T. 05V o AD23
43 NOTE: Aliases not used on CPU supply outputs AA23
CPU VI DALERT L 1 2
I 1R 5o to avoid any extraneous connections. NCXAE59
1720w NCX—
R00811 201 CPU VI DALERT R L - 52
-
o5 49 (@OM}—CPU VI DSCLK 1 2 CPU VI DSCLK R - N63
o CPU VI DSOUT R L63
120w 859
o301 RO812 RO802.2:  PLACE_NEAR-UDS00. L63: 2. S4mm 17 16 [rEy—CPU_VOCST PWRGD -
0 R0810.2:  PLACE_NEAR-U0S00. L62: 38. 1mm a9 17 CPU VR EN -0
CPU_VI DSOUT 1 2 - L) L
o5 9B 'V R0800.2:  PLACE_NEAR=RO810. 1: 2. 54mm 4 17 [EEy—CPU VR READY -
120w D63
ozt CPU_PWR DEBUG H59
o D -
TP_CPU RSVD P60 P60
15 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
15 _TP_CPU RSVDN61 N61
T59
NCx———
AD60
NO 6o
NOX 55
NCXEs0
NO o
NCx s
e
CRI TI CAL V59
NCx——
OM T_TABLE 53 19 40 30 37 1035 11,8 5, PPIVOS_SO
50 56 11 _PP1V05 SOSW PCH HSI O K9 | vocHsl o BROALé)I\%I(_)IP— LT Veosuss_3 AHI1  pp3v3 sus 8 11 14 18 44 55 56 57 60 62 2272mA Max AC22
1838mA Max E VCCHSI O 2C+GI2 0. 3mA Max[ 1] PPVRTC G3H 12 13 17 60 62 AE22
M | vecHsi o B VeoRrTd AGLO . AE23
SYM 13 OF 19
o rssei
49 40 30 17 3035319 g, _PPLVOS SO N8 | veer_os E DOPRTQLAE7 _PPVOUT_SO_PCH DCPRTC YRS heon Ao e 0892 :|  ©0891 * ! C0890 ABST
29mA Max( 1] P9 veei_os MBS 2 0.1UF ——  0.1UF —— I AD57
VOLTAGEST. 05V ACE7
Olz Y8 * 00895 RIS e
14 11 _PP1V0O5_SOSW PCH VOCUSB3PLL B18 | vocusBapLL 2 ) VCCSPI :Zf MSSUS 8ottt 10 44 55 %6 87 9;,1UF 402 402 4
a1 Ve . : ' — o
12 11 _PP1VO5 SOSW PCH VOCSATASPLL B11 | vocsaTASPLL Ve AGL4 | PP1VO5 SO 8041154047 0 40 a0 | O L eveass-osoo. aci0: 6 35mm " G2
42mA Max vocasw AGL3 | 1g5mA Max[ 1]
WE: RSVD on Sawtooth Peak rev 1.0 NCyY20 | VCCAPLL
11 _PP1VO5 SO _PCH VOCAPLL OPI AA21 | \ooaPLL g veeipos| J11 PP1V05_SO 6.8 11 15 16 17 36 40 49 53 56
w1 H11 8%5%63
57mA Max V21 | vecapLL VCC1POS 1499 Max[ 1]
veetpos| HLS
© Vi AES
NCx213 | popsusa § vﬁ?;: 53 pLAc;(N)Eg;:suu AGL9: 2. 5amm
AZALI A/ HDA 5,11
s 17 11 _PP1V5 SOSW AUDI O HDA AHL4 | vocHDA HEJ pePsusBYPL AGLY . PPVOUT S5 _PCH DCPSUSBYP R 1 2 ___PPVOUT S5 PCH DCPSUSBYP
11mA Max R — DCPSUSBYP| AG20 M N:HE&E’VWW gﬁg H iy Power ed in DeepSx 1/12°gw M N:HEEE:VWV gﬁg H iy
VR USB2/ AZALI A VOLTAGEST. 05V 120 VOLTAGEST. 05V 0899
AHL3 | pepsusz
NCx—— BePsUs Vi AE9 PP1V05 SO §,9,41,35 16 17 36 40 49 53 50 1
vecasw AR 473mA Max( 1] 2 83
60 57 56 55 44 18 14 11 3, PP3V3 SUS A | vocsus3_3 vocasw A8 402
BYPASS=R0899: L0500 2, 54
59mA Max[ 1] A% | voosuss_3 g 1 ™
DePsusL| ADLO -
o 29 25 13 17 16 15 13 11 _PP3V3 S5 AHLO | vecpsve_3 S pepsus1| A8 o
rBRUBEREY — —XNC
114mA Max 6
pufREREHE RSB | vecs._s THERVAL SENSCR
40mA Max[ 1] v |vees s veerst_s| J15 PP1V5 SO 55 56 57 60 62
3mA Max
K14 60 62 63 72
11 _PP1VOS_SO_PCH VCC I CC 918 | veooLk v Plf'i"i:([’ "
. K19 . X
VCOCLK:  200mA Max VCCOLK
SERIAL 1O
PP1V05 SO _PCH VOCACLKPLL A20 | veea
T i v e vocsoi G U8y pPavs S0
T |
49 40 36 17 30 15 115 5 _PPLVOS SO 917 | yecak vees g 17mA Max
P Pyaceik: 200mA Max Re1 | vecaLk
. T21 8 SUS OSCl LLATOR
vecaLk - DOPSUS4| ABS
K18 | rsvD ——XNC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
V21 AC20, .
NCx————{ RSVD 8 RSVDL_="5¢ NC W RSVD on Sawtooth Peak rev 1.0
[0}
60 57 56 55 44 18 14 11 g, PP3V3 SUS AE20 | voesuss_s ] veel_os| AGL6 o PP1V0S SO 8,941,535 16 17 36 40 49 53 50
3.3mA Max][ 1] [AE21 | yoosusa_3 veel_0s[ ASL7 | 213ma vax( 1]
LPT LP PONER

CRI TI CAL
OLVJ()TSLASLE PPVCC SO CPU
RSVD BROADVELL- ULT voq =2 32A Mex
RSVD 2C+GT2 veg
vod_A4
. SYM 12 OF 19 vod 18
VDDQ HSW ULT POWER vod_S52
VDDQ vod_C56
VDDQ ved E23
VDDQ ved E25
VDDQ ved E27
VDDQ vog_E29
VDDQ ved E31
VDDQ vod_E33
VDDQ ved E35
VDDQ ved E37
ved E39
vee ved E4L
RSVD ved E43
RSVD ved E45
vod E47
VCC_SENSE ved E29
vog _E51
RSVD vod_Es3
veal o_out vod ESS
Vel 0A_ouT veg E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
vod F36
VI DALERT* vod Fa0
VI DSCLK vad F44
VI DSOUT vad F48
VCCST_PWRGD vod F52
VR_EN vad 56
VR_READY el &3
vss vog &5
PVIR_DEBUGH vog &7
vss vog 29
RSVD_TP vod G381
RSVD_TP vod_G33
RSVD_TP vod_S35
RSVD_TP vod_G37
RSVD vod 339
RSVD vod_GAL
RSVD vod 43
RSVD vod 45
RSVD vod_GA7
RSVD vod 49
RSVD vod 61
RSVD ved_G83
RSVD vod 65
vod 67
veesT vog 23
veesT vog J23
veesT ved K23
vod K57
vee ved L22
vee vog M3
vee ved M7
vee Voo llicld
vee vod U7
vee vod V7

8 10 40 50 60 62
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CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2
BGA

SYM 14 OF 19

AB10

AB20

AB22

AJ29

AP22

CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2

SYM 15 OF 19

AP23

AP26

AP29

AP3

AP31

AP38

AP39

AP48

AP52

AP54

AP57

vss vss| AJ35
ves vss| AI39
VsS V/SS AJ41
Vs vss| AJ43
ves vss| AJ45
VsS V/SS AJ4A7
Vs vss| AJ50
ves vss| AI52
Vs vss| AJ54
Vs vss| AJ56
ves vss| A58
Vs vss| AJ60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

VSS V/SE AK52
VSS V/SE AL10
VSS V/SE AL13
VSS V/SS AL17
VSS V/SE AL20
vss ves| AL22
VSS V/SS AL23
VSS V/SE AL26
VsS V/SS AL29
VSS V/SS AL31
vss vss| AL33
ves vss| AL36
vss vss| AL39
VSS V/SE AL40
VsS V/SS AL4S
VSS V/SE AL46
VSS V/SS AL51
VSS V/SE AL52
VsS V/SS AL54
VsS V/SE AL57
vss vss| ALBO
VsS V/SS AL61
vss vss|_AML

VSS V/SS AML7
vss vss| AMB3
VsS V/SE AMB1
vss vss| AVB2
VsS V/SE AN17
ves vss| AN23
VSS V/SS AN31
ves vss| ANB2
vss vss| ANBS
vss vss| ANB6
ves vss| ANB9
VSS V/SE ANAO
VSS V/SE ANA2
VsS V/SS ANA3
VSS V/SE AN4S
VSS V/SE AN46
VsS V/SS ANA8
VSS V/SE ANA9
VSS V/SE AN51
VsS V/SS AN52
vss Vs AN6D
ves vss| AN63
Vss vss| AN7

VSS V/SE AP10
VSS V/SS AP17
VsS V/SE AP20

CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|2| 28|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss ves| Avea
ves vss| AVB3
vss vss| AVe5
vss VeS| A7
vss vss|_AM
vss vss| A0
vss ves| A2
ves VeS| A4
vss VeS| AT
ves vss| A0
vss vss| AVB1
vss vss| A9
ves vss| A0
vss ves| AYIL
vss vss| AY16
ves vss| AVie
vss vss| Av22
vss vss| Av2a
ves vss| AY26
vss vss| AY30
ves vss| AY33
vss vss| AYa
vss vss| AY5L
ves vss| AY53
vss vss| AY57
vss vss| AY59
ves vss| AY6
vss vss| B20
vss vss| B24
ves vss B26
vss vss| B28
ves vss B32
vss vss| B36
vss vss| B4

Vss vss| B40
Vss vss| B44
vss vss| B48
ves vss) B52
vss vss| B56
vss vss| B8O
Vss vss| €11
vss vsg| C14
Vss vss| €18
vss vss| 20
vss vss| 25
Vss vss| &7
vss vss| 38
vss vss| 39
Vss vss| 57
vss vss| D12
vss vss| D14
ves vss) D18
Vss vss| B2

Vss vss| D21
vss vss| D23
vss vss| D25
Vss vss| D26
vss vss| D27
vss vss| D29
Vss vss| D30
vss vss| D81

H17

vss vss|

vss vss| W67

vss vss| 310

Vs vss| 922

ves vss| J59

Vs vss| 963

Vss vss| KL

ves ves| Ki2

vss vss| L13

vss vss| L15

ves ves| L17

vss ves| L18

ves vss| L20

vss vss| L58

vss vss| 161

vss vss| L7

vss vss| M2

vss vss| NIO

Vss vss| N3

vss vss| P59

vss vss| P63

Vss vss| RLO

vss vss| R22

Vss vss| R8

Vss vss| 11

vss vss| 758

Vss vss| Y20

vss vss| Y22

vss vss| W1

Vss vss| W

vss vss| V10

vss vss| 3

vss vss| V7

vss vss| V&0

Vss vss| V82

vss vss| Y10

vss vss| Y59

ves vss| Y63

Vss vss| V58

vSS vss| A6

vss vss| V23

vss vss_SENsE| E62 o CPU VCCSENSE N @ = 5

Vvss vss| AHL6
'RO960
100
% PLACE_NEAR=U0500. E62: 50. 8mm

1/ 20w
201
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Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1.0 unless stated otherwise

62 60 50 40 8

a0

8

PPVCC S0_CPU

PPVMEM O SO_CPU

CPU VCC Decoupl i ng

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
Appl e inpl ementation 18x 10uF 0402 mirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF CRI TI CAL
+ C1000 + C1001 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl1014 C105A C105B + C105C + C105D + C105E + C105F
10UF 10UF 10UF 10UF —— 10UF 10UF 10UF 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF 10UF 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% 20% 20% —T— 20% 20% 20% 20% —— 20% — 20% —— 20% —T— 20% —T— 20% — 20% —T— 20% 20% 20% —— 20% —T— 20% —T— 20% 20%
i av av av av av av av av av av av av av av av av av av v av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 x6s 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes X6S X6S 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF NO STUFF NO STUFF J:_
* Cl1015 * Cl016 + Cl017 + Clo18 + Cl1019 + Cl020 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClO4F * C106A Cl06B Cl06C + C106D * Cl06E
10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF - 10UF —— 10UF —— 10UF —— 10UF L 10UF —— 10UF 10UF 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% — 20% —— 20% —T— 20% —T— 20% — 20% —T— 20% 20% 20% —— 20% —T— 20%
s av av av av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes X6S X6S 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF CRI Tl CAL CRI Tl CAL
+ C1082 + C1083 + C1084
— 10UF 10UF
— 20% 20%
2 S 2 Ss
0402 0402
CRI Tl CAL CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL J:_
+ C1085 + C1086 + C1087 + Cl1088 + C1089 + C1090 + C1091 + C1092 + C1093 + C1094 + Cl095 + C1096 + C1097
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% — 20% —— 20% —T— 20% 20%
av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl1022 + C1023 + C1024 + Cl025 + Cl026 + Cl027 + C1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + Cl1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF —— 10UF —— 10UF —— 10UF — 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20% —T— 20% —— 20% — 20% —— 20% —T— 20% —T— 20% — 20% 20%
av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1039 + C1044 + C1045 + Clo46 + Cl047 + Clo48 C1049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% —T— 20% —T— 20% —T— 20%
av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + Cl068 C1069 + Cl098 + C1099 + C109A
—— 10UF —— 10UF — 10UF —— 10UF — — 10UF 10UF
N o T N o T * s T N
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + Cl109C + C109D + C109E + C1O09F + C108A + C108B + Cl08C + C108D + C108E + C108F + Cl07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
T P T T T e T T T
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL =
.|* C1031

470UF- 0. 00450HM

20%

32 25V
POLY- TANT
M

CPU VDDQ DECOUPLI NG

4x 2. 2uF 0402,
4x 2. 2uF 0402,

Intel recommendation (Table 5-4):
Appl e inpl enentation

L C1040
2. 2UF

LCIO41
2. 2UF

20%
, 6.3V
CERM

402-LF

+ Cl042
2. 2UF
20%

2 6.3V
CERM
a02-LF

6x 10uF 0603
6x 10uF 0402, 2x 270uF B2 no stuff

1 C1043
2. 2UF
2o,

2 &
Som L

3v
RM

2x Bul k nostuff per

+ Cl055
10UF
20%

2 8.3V
CERM X5R
0402-1

Harris Beach v1.0 schematic
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LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,

as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

5240 29 79 19 17 10 15 13 o _PP3V3 S5
52 56 56 57
NO STUFF
C1200 *
1UF
10%
&3v 2
403
BYPASS=U0500. AH10: 6. 35nm
PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
62 60 57 56 55 44 18 14 11 5 _PP3V3 SUS

BYPASS=U0500. Y8: 6. 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3_SUS

62 60 57 56 55 44 18 14 11 8

C1204 *
20%
6.3V
X5R-CERM 1 2
603
BYPASS=U0500. ACO: 12. 7mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
PP3V3_SUS

62 60 57 56 55 44 18 14 11 8

C1206 *

BYPASS=U0500. AH11: 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
PP3V3 S0

72 63 62 60 89
Bl
43 35 38

C1208 *
10%
6.3V ,
CERM
202
BYPASS=L0500. UB: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
PP1V5 SOSW AUDI O HDA

56 17 8

C1210 *

v1.0

as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

PCH VCC3_3 BYPASS

(PCH 3.3V GPI O LPC PWR)

53 49 40 36 17 16 15 11 8 &

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PWR)
PP1V0O5_S0

6260 57 56

72 63 62 60 59
34 30 26 18 17 12 13 1% 39 8. PP3V3 SO
BRBBARNET G

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
34 30 26 18 17 18 13 Sé 2? §°_PP3V3 SO

Cl212 *
22UF

20%

6.3V
YSR- CERM 1
03

BYPASS=U0500. V8: 12. 7nm

57 54 43 42 41 40 39

53 49 40 36 17 16 15 11 8 &
C1214 1 6260 57 56
0. 1UF
20%
10V
CERM 2
402
BYPASS=U0500. K14: 6. 35mm

53 49 40 36 17 16 15 11 8 &
6260 57 56

53 49 40 36 17 16,15 118 8 .

NO STUFF
C1250 * 1 Cl251
22UF 1UF
20% 10%
6.3V 6.3V
X5R-CERM 1 2 2 CcERM
402
BYPASS=U0500 ACO: 12, 7mnm
YPASS=U0500. AES: 6. 35mm
PCH VCC BYPASS
(PCH 1. 05V CORE PWR)
PP1V05_SO
C1255 ¢ 1 C1256 1 Cl1257
10UF —— —— 1UF 1UF
20% T 0% 10%
6.3V , , 8.3V 6.3V
X5R CE CE
603 402 402

BYPASS=L0S00. J11: 12, 7am
YPASS=U0500. J1L: 6 3

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)
PP1V05_ SOSW PCH HSI O

5mm
YPASS=U0500. AES: 6. 35mm

6260 57

60 56 118
C1260 * C1261 * L C1262
1UF —— 1UF —— 10UF
100% 100 —— 209
6.3V 63V, 6.3V
Cerm Cern X5R
203 203 0403 1
BYPASS=U0500. K9: 6. 35nm
BYPASS=UD500. L10: 6. 35
BYPASS=U0500. M: 6. 35"1’“
CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
53 49 40 36 17 16,35 31,5 g, _PPIVO5 SO ng70 2. 2UH- 240MA- 0. 221CHM _PP1V05_SO_PCH VCCACLKPLL
2?7mA Max ,_1/\/\/\/2 PP1V05_S0_PCH VCCACLKPLL_R 1 2 ° M N_NECK_W DTH=0. 075 MV 31mA Max
M N_LI NE W GTH=0. 2 WM VOLTAGE-T. 05V
2w M N NECK W DTH=0. 2 M 0603
v
Ve L VOLTAGE 05 C1270 * C1271 * 1 C1272
02 47UF 47UF —— —— 1UF
20% 200 —— —T— 10%
w w 0V
CERM X5R 2 CERM X5R 2 2 X5R
08051 08051 205
BYPASS=UD500. A20: 12, 7
BYPASS-L0500, 720 12. 7
YPASS=U0500. A20: 6. 35"111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 221CHM PPLVO5 SO PCH VCC | CC.
1A 2 PPIVOS SO PCH VCC I CC R LYY Y L, M N-REW BTHES: 578w 27mA Max
M N_LI NE W GTH=0. 2 W VOLTAGE-T. 05V
L M N_NECK_W DTH=0. 2 MV 0603
5105V
VL VG 08 C1275 * C1276 * 1 C1277
402 47UF
20%
w
RV X5R 2
08051
R1280
0 BYPASS=UD500. J18: 12, 7
1 2 EVF‘&U&SOD J18:12. 7nm
5% YPASS=U0500. J18: 6. 35"111___
1/ 16W
NE[);F CRI Tl CAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS

60 56 11 8

PP1V05_ SOSW PCH HSI O

L1280
2. 2UH 240MA- 0. 2210HM

LYYz

(PCH 1.05V OPI PLL PWR)
PP1VO5 SO _PCH VCCAPLL OPI

M N_LINE_W DTH=0. 2_ MM

M N_NECK_W DTH=0. 075 MV
0603 VOLTAGE=T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 C1282
47UF 47UF —— —— 1UF
20% 200 —— —— 10%
W, W, , Iov
CERM X5R CERM X5R XSR
0805-1 0805-1 202
BYPASS=L0500, AA21: 12, 7nm
BYPASS-L0S00. A21: 12
YPASS=U0500. AAZJ 5 351 ]__

CRI Tl CAL

L1290
2. 2UH 240MA- 0. 2210HM

83mA Max

PCH VCCSATA3PLL FI LTER/ BYPASS

(PCH 1. 05V SATA3 PLL PWR)
PP1V05 SOSW PCH VCCSATA3PLL

57mA Max

M N_LINE_W DTH=0. 2_ WM

CRI Tl CAL

L1295
2. 2UH 240MA- 0. 2210HM

YPASS=10500. B11: 6. 35mm_l_

LYY YLz MR WBITER &8
0603 NO STUFF VOrTAGES 08
C1290 * C1291 * 1 Cl1292
47UF a7UF —— —— 1uF
20% 20 —— —— 103
Y YA S i
X6 cerm xER Son
o051 o051 prih
BYPASS=UD500. B11: 12 7mm
BVPASS-UD500 B11: 12 7mm
B

PCH VCCUSB3PLL FI LTER/ BYPASS

(PCH 1. 05V USB3 PLL PWR)
PP1V05 SOSW PCH VCCUSB3PLL
2

42mA Max

1 2 o M N_NECK_W DTH=0. 075 MV
0603 VOLTAGE=T. 05V
C1295 1 C1297

47UF —— 1UF

20% 10%

W oV

CERM X5R 2 2 X5R

0805 1 202

BYPASS=U0500. B18: 12. 7mm

BYPASS=U0500, B18: 12. 7rm
YPASS=(0500. B18: 6. 35mm

41mA Max

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5_S0

BYPASS=U0500. AGL6: 6. 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1V0O5 SO0

C1266 * C1267 *
1UF 1UF ——
10% 10% ——
6.3V .
202 202

BYPASS=L0500. 317 6. 35mm
YPASS=U0500. R21: 6. 35mm
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PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

<E4LABEL>

8 7

4

2




8

SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

MASTER=W LL _J43

" PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

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

SYNC DATE=12/17/ 2012

I SYNC

62 60 17 13 8 _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OV T_TABLE
R1300 R1303 R1302 R1301 U0S500
20K 20K 330K M v PCH CLK32K RTCX1 AV | grexe BROADVELL- ULT
11200 § 320w 11200 320w 1 NC RTC CLK32K RTCX2 AYS | RTCX2 2C+GI2
M i :
201, , 201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L - A% I NTRUDER* SATA_RNO/ PERNG_L3| 5 PCI E SSD D2R N<3> 30 62 65
H * PClE_SSD D2R P<3 am
PCH_| NTVRMVEN V7 11 NTVRVEN SATARPOTPERRO_LS == e SSD Lane 3
Q B15
SATA_TNO/ PETN6_L3 E D N<3> 30 65
SRT! T L AV6 * 5 _
PCH SRTCRS - Q| SRTCRST E SATA_TPO/ PETPG._L3| ALD PCI E SSD R2D C P<3> a0 65
RTC RESET L - I RTcRST - =g
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 30 62 65
1 1 H E SSD D2R P<2
0131%2 i (1:3;303 o7 52 50 @HDA BIT GLK R1310 33 LAAAZ o7 HDA BIT CLK R "8 | HDA_BoLK/ 1 250_SCLK SATA RP1/PERP6_L2| = g POESSDDPRP<2> oo ez es s L )
oV v PUACE_NEARSL0S0D, AvS: 1 B7mm SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 20 65 ane
2 2
oy oy o7 63 59 (T}—HDA SYNC RI311 33 1AAA2Z o HDASYNCR _ 2V oA SYNG/ 1 250 SFRM SATA TP1/PETP6_L2| BL7 g PCIE SSD ReD C P<2> e
PUACE_NEARSL0500, AV11: 1. 27mm ¢ s
o7 52 50 (OT}—HDA RST L R1312 33 IAAAZ o HDARST RL o— "% | DA RST*/ 125 MOLK SATA_RN2/ PERNG_L1| J6 PCI E SSD D2R N<1> 3 62 65
= PLAE. NEARLL0S00, ALB: 1 27mm of SATARPZ PERP6_L1| 0 o POESSDDPRP<I> ooz cs
67 63 59 [Ty——HDA SDI ND Y10 | DA _SDI 0/ 1 250_RXD B14 SSD Lane 1
s> _NC HDA SDI N1 o "Y12 | DA sDi 171 251_RXD S| SATATN/PETNG L1 Ci5 e fel> e
- = i <|  SATATP2/PETP6_L1| —° g PCOESSDRIDCP<l> qeyysocs
1 PD)
<
HDA R131 33 HDA R AULL b4
67 63 59 (T} SO 313 INAN 2t LSOO R bt HDA S0 2205170 & SATA_ RN/ PERNG_LO| FS PCIE SSD D2R N<O> %0 62 65
PLACE_NEAR=U0500. AUL1: 1. 27mm ES PCl E_SSD D2R_P<0>
TP PCH | 251 TXD 20 | oA ook En/ 1 251_TXD SATA_RP3/ PERP6_LO, - Y o0 o2 o5 o Lams o
TP _PCH | 2S1 SFRM Y20 | HDA DOCK_RST*/ 1 2S1_SFRM SATA_TN3/ PETN6_Lo| 17 PCIE SSD R2D C N<O> a0 65 ane
SATA_TP3/ PETP6_LO| P17 > PClE SSD R2D C P<0> oD %0 s
TP _PCH |2S1 SCLK Y8 |1251_sak
SATAOGP/ GPI 84| V1 g, XDP FWPME L 16
U1 XDP_P |
“op TRST L AUB2 . SATALGP/ GPI 085, 1216
65 52 15 & [T CPUPCH TRS - Q| PCH_TRST SATA2GP/ GPI O36|_V6 XDP_PCH UART SSD L BT H 12 16
o7 62 16 [TR)-XDP_PCH TOK - "E82 | PoH TCK 170y | SATASGP/ GPI 087 ACL XDP_SSD PCIEO SEL L am s
AD61
67 62 16 [Ty-——XDP_PCH TDI - PCH.TDI 1Py SATA_I REF| AL2 o PPLVO5 SOSW PCH VCCSATA3PLL n
o7 o2 10 (oOT}—XDP_PCH TDO - "E8L | PcH TDO
XOP PCH TN ADS2 2 L11 'R1370
o7 62 15 (TR - PCH_TMS (1P E RSV ——= % NC 3. 01K
AL11 K10 1%
VD VD
NCY¥—— RS RS NC i'/ﬁfuw
NCx 2 | RsvD 2 %8lace_near-ws00. C12: 2. S4mm
C12 PCH _SATA RCOMP
10 Ery-POH ITAGX AE63 | 37AcK SATA_RCOVP| SA
NCx2Y2 | RsvD SATALED |8 g PCH SATALED L 1
CRI Tl CAL
OV T_TABLE
U0500
BROADVEELL- ULT
+
22
SYM 6 OF 19
TP _PCIE CLK100M ENETSDN 3 | cLKOUT_PCI E_NO 0 XTAL24_INA25 o PCH_CLK24M XTALI N Yany £
TP_PCIE_CLK100M ENETSDP &— 22 | cLkaut_Pal E_PO % xTAL2a_autl B25 g PCH CLK24M XTALOUT o v
12 _ENETSD CLKREQ L %2 | PCECLKRQ*/ GPI Q18 55 PP1VOS SO PCH VOCACLKPLL n
o a2 PCI E_CLK100M CAVERA N B41 | o koUT_PCI E_NL g rRevD 2L, 'R1380
PCI E_CLK100M CAVERA P AdL Vel 3. 01K
o7 32 gL E CLKIOOM CAVERA P~~~ g - CLKQUT_PCI E_P1 RSVDL_—"— s« NC 17/n
CAMERA CLKREQ L Y5 * 1/ 20w
31 12 [TR)- - PClI ECLKRQL*/ GPI 019 L
PLACE_NEAR=U0500. C26: 2. 54mm
o7 2 20 (oo PCLE CLKIOOM AP N — L | akaur_Pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FECLK Bl ASREF
o7 62 20 (OOM}—PCLE CLKIOOM AP P &— 42 | cLkouT_PCIE_P2
ADL *
20 12 [rEy—AP_CLKREQ L - PCl ECLKRQ@*/ GPI C20 TESTLOA G35 PCH TESTLOW G35 R1390 10K LAANZ
C34 R1391 10K o % leow M 201
TESTL PCH TESTLOW C34
sz NC PO E CLKIOOM PV 238 | cLkout_Pa E_Ns TE§L$ AK8 PCH TESTLOW AKS R1392 1ok L WA\, 55 wmw W
37
62 _NC PCI E CLK100M FWP - CLKOUT_PCI E_P3 TESTLON ALB PCH TESTLOW AL8 R1393 10K 1m2 5%  1/20W M 201
12 _FW CLKREQ L > | POl ECLKR@B*/ GPI 021 e
o7 25 (om—POLE CLKIOOM TBT N o3 | alkaut_PaE_w CLKOUT_LPC_o| ANLS LPC CLK24M SMC R 17 67
B39
oo qomPOE CKIOOMTBT P o B39 lakouT_PaE_Pa cLKouT Lpc 1| AP1S TP LPC OLK24M LPCPLUS R
25 12 [my—TBT_CLKREQ L -5 | PO ECLKRU* 1 GPI 22 (1 PD-PYRd
os 2 20 (oo PCLE CLKIOOM SSD N 27 | cLkouT_PCIE_NS cLkouT_I TPXDP_N B35 g TP_| TPXDP_CLK100MN
o5 02 0 ¢QOy}—PCLE CLK100M SSD P 27 | cLkouT_PCIE_PS CLKQUT_I TPXDP_P| 235 g TP_| TPXDP_CLK100MP
%0 12 [EEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3_SO 8219%128%15 17 18_26 30 34 36 37
L )
R1377 100K 1,\/\/\/2 XDP_PCH UART SSD L BT H 12 16
R1376 100K LAAN2 S%  Meow W 29! XDP PCH GPI GB5 12 16
R1375 100K o O% UEOW M 201 poy SATALED L
NN w1 ’2
R1340 100K 3apnp 2 ENETSD CLKREQ L 12
R1341 100K 1 nnA2 S MEW M 201 CAMERA CLKREQ L 12 31
R1342 100K VNN S% oW M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% MEOW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! TBT CLKREQ L 12 25
R1345 100K 1 o 5% M2OW W 201 gop OLKREQ L
AN s e

IV ALL RI GHTS RESERVED
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CRI Tl CAL
OM T_TABLE 8 12 17 60 62
U0500
BROADVEELL- ULT
+
2C5Gr2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENENT
v > PCH SUSACK L - 22 susackr (iry DSWRVEN AW o PCH DSWRVEN
- o=
62 35 17 [Ty PM SYSRST L " svs_ReseT* DPWROK| AYS o, PM DSW PVRGD T >
NO STUFF 35 17 10 [Ty PM PCH SYS PURKK - AR | sys PUROK (1 PD- Deepsx) WAKEr WS o, POIE WAKE L ) 12 29 31 02 ‘R1451
; 1
SLP_SO0# | sol ation R140%) s PM PCH PWROK AY7 | poH_pPvROK CLKRUN*/ GPI 032|_V3 gy PV CLKRUN L e 2 3 o2 100K
72 63 62 60 59 :
EEEE RS vz v MD_PMPCHPWE g ABS | aprck SUS STAT+/ GPIOs1| A%t g IPCPWROWNL e e
] , 201
—AL o201, . PLT RESET L - T pLRST SUSCLK/ GPI 062| AES PM CLK32K SUSCLK R oo 3 &
142
Gt o2 57 [rEy—PM RSVRST L "V RsVRST SLP_S5*/ GPIO63| APS g PMSLP S5 L oD 2 55 5 =
16%
2 WV = o PCH_SUSWARN L V4 | SUSWARNF/ SUSPVRDNACK/ GPI CBO SLP_sav ™6 g PMSLP 4 L [QOT 13 15 29 34 35 57
1
— | 35 16 13 [Ty—PM PURBTN L - T PYRBTN: 1y SLP s3+ATd g PMSIPS3L O 55 17 18 35 57
Tvame = 56 35 SMC_ADAPTER EN A8 ACPRESENT/ CPI 081 Sl AAS g TPPMSIPAL
soreo1 ) L — ep.
AN4 AP4
o o SLP S0 L 461420 —1 35 27 13 Ty PM BATLON L - BATLOW / GPI O72 SLP_SUS*(Y'" g PMSIPSUSL ~~~ ymyssa0s
< \ 08 |1 PCH PM SLP SO L o3 sLP_so* SLPLAN AT g TP PCHSIPLANL
- o=
s s P LP_WAN L AMB | SLP_ W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI Tl CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
BROAZIJI\ELLZ- ULT
+
QKT
SYM 9 OF 19
51 qoomEDP BKLT PV — 28 | EDP_BrLCTL 2} DDPB_CTRLCLK| B9 DP_TBTSNKO DDC CLK 18 28
< ODPB, RLDATA| o] DP_TBTSNK( DATA
s 15 ¢OOm--EDP_BKLT EN - A9 | EDP BKLEN % (1 PD- Pﬁ%rm) e
Cop PANEL o5 a DDPC_CTRLCLK|_D® DP_TBTSNK1 DDC CLK 18
58 13 (OO} ANEL _PVR - EDP_VDDEN 0 DDPC CTRLDATA| P11 o——" TBTSNK1 DDC DATA CED ¢
(1 PD- PLTRST#)
26 10 [y—TBT_PUR REQ L -5 | PR cPI 077 E
1 L P4 o
35 13 SMC_RUNTI ME_SCI | P RQE/ GPI 078 s oors ALK, S5 DP TBTSNKO AUXCH C N .
62 13 HDM TBTMUX FLAG - Pl RQC*/ GPI O79 . B6
- o] DDPC AUXN DP_TBTSNK1 AUXCH C N 18 25 65
20 13 gogT}—SSD._BOOT - 2| PIRQD/ GPI CGBO N I i — &
poPB_AUXP|_BS DP_TBTSNKO AUXCH C P 25 65
62 NC PCl _PME L - AD4 | PVE* (1Y) Q DDPCiAUXPL“%@ 18 25 65
o 13 DD PVR EN L - | aPices
o2 13 ¢oom}—HDOM TBTMUX_LATCH - llcrics2 Do HPD B o,  DP TBTSNKO HPD am =
o 1 ENET LOW PVR - 3l cPiosa A8
DDPX DP_TBTSNK1 HPD
57 13 (ogT—AUD_PUR EN ; RS | Pl os1 P - <qm = =
o2 13 (AP PCI E DEV WAKE - 4] cPios3 EDP_HPD 6 o, DP INT HPD am s
PP3V3 S5 814,13,18,17,18,28 29 40 52 55
PP3V3_S0 8 11 12 13 15 17 98 58 83 44 a6
87"3630 50 1 125784 87780
R1405 1K 1 2 PM PWRBTN L
NW e
R1410 10K 1 2 PM BATLOW L
NW wEe
R1452 10K 1 2 PCl E WAKE L
NW e Ee o o
R1455 10K IAAAZ PM CLKRUN L 13 35 62
S wzow W 201
RL460 100K innn 2 PM SLP S5 L 1335 57
R1461 100K IAAAZ Sw MEwW W 2 pMSLP s4 L 13 18 29 34 35 57
R1462 100K LAAAA Se MEwW W 2% pMSIP S3 L 13 17 18 35 57
R1463 100K LAAAZ S% vaw W ' PMSLP SO L 13 18 35
R1464 100K LAAAA SwvEw W ' PM SLP SUS L 13 40 57
T wzow W 201
R1430 100K IAAAZ EDP BKLT EN 13 54
R1431 100K LAAAZ S vEw W 2! EDP _PANEL PVR 13 58
S wzow W 201
R1440 100K _1apA 2 TBT PVR REQ L 13 26
R1441 100K . p 5% MEOW M 291 gvp RUNTIME SCI L 13 35 CH G
R1442 100K 1mz S MEW M 201 ppv TBTMUX FLAG 13 62 i P Pt/ >
R1443 100K LAANZ 5% 1:2"‘” W 2% ssb BoOT 13 30
5% Tzow W 201
RI445 100K 1pnn 2 QoD PVR EN L 1562 Appl e Inc.
R1446 100K IAAAZ 5;“ i:i"x M 201 HDM TBTMUX LATCH 13 62 =
R1447 100K LAAAL 5% o VF ol ENET LOW PYR e NOTI CE OF PROPRI ETARY PROPERTY:
R1448 100K 5% 1/ 20W MF 201
A e e B ETRTLAL TR L N © Tre
R1449 100K 1/\/\/\/2 o AP PCl E DEV WAKE. 13 02 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE OR COPY I T

SYNC DATE:O%/ 20/ 2013

D=/

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 Assignnents:
PCI E TBT D2R N<O> - 10 | PERNS_LO U0500 [ usB2No| ANB USB EXTA N o
67 25 [T - ROADVEL L - ey ——2 =00 (MY 33 66
o7 25 [Cy—PCLE TBT D2R P<0> - F10 | PERPS L0 Bl ZC+(|,=|—L2 uT USB2PO| AVB o g USBEXTAP aace Ext A (LS/FS/HS)
Thunderbol t | ane 0 C23
PCI E TBT R2D C N<O>
. PCI E_TBT R2D C P<0> pem=22 v S R USB2NLL AR g USBEXTBN ey o e oo Ext B (LS/FS/HS
o 25 oo} - PETPS_LO USB2PL{ AT? gy USB EXTB P o 5 o oo ( )
F8
e m@ PG £ ToT oon P > e usB2N2| ARB B BT N 26
Thunderbol t | 1 v - PERPS_L usB2pP2 _‘..—®AP8 USB BT P 29 66 BT
underbo ane o7 25 (OO}—PCLE TBT R2D C Nel> - B23 | perns_ L1
o7 25 (QOQ—PCLE TBT R2D C P<i> -2 | PETPS_L1 USB2NG| ARIO o g NCUSBIRN _  =mye R
usB2pP3| AT10 o g NC USB IRP o o
o7 25 (y—PCLE TBT D2R N<2> - 20 [ PERNS_L2
o7 25 [y—PCLE TBT D2R P<2> > 0 [PERPS_L2 usB2Na| AMLS USB TPAD N 34 62 66 Tr ackpad
AL1S B TPAD P
Thunderbol t | ane 2 o 2 PCIE TBT R2D C N2> -2 | pens L2 USB2PAL"Z"" gy USB TPADP ~~~~~~~ Eryacezes
< 21
67 25 @ PCIE TBT R2D C P<2> o= PETP5_L2 USB2NG AML3 TP USB 5N on o
AN13 = use
B2P5[ T g 1P USB SP
o7 25 [rmy—PCLE TBT D2R Ne3> - Ez PERNS_L3 us
o7 25 (ORy—PCLE TBT D2R P<3> - PERP5_L3 use2ne| APLL NC USB CAMERAN o2 Re 4 ca
Thunderbolt |ane 3 I PCIE TBT R2D C N<3> - B22 PETNG_L3 usB2pe| ANLL S and NC USB_CAVERAP - served: mer a
o7 25 (OO—PCLE TBT R2D C P<3> - A21 | perps L3 b
UsB2N7| ARL3 NC USB SDN o Re. d SD (HS)
rv N
o 62 20 [y_POLE AP D2R N - G| PR usezP7[ APLS g NCUSBSIP o, serve ¢
o7 52 20 [y PO E AP D2R P -1 PeRes wl, LiPo
Ai rPort o 2 PCIE AP R2D C N - 29 | peTng E 9 USB3 Port Assignnents:
o7 20 @@m—POE AP ROD C P - B30 | peTp3 uss3rn1 | &20 USB3 EXTA D2R N 33 66
use3rP1| 20 o,  USB3 EXTA D2R P am ==
F13
. $ Egg Ex zz: = usB3TNL| 33 B3 EXTA R2D C N 2 6 Ext A (59
- o - PERP4 useaTP1| B34 o  USB3 EXTARDCEP oo %9 oo
Reserved: FireWre +» _NC_PCl E_FW R2D ON - B29 | perha
62 _NC PCIE FW R2D CP - A29 | pETP4 usB3RN2| E18 ° USB3 EXTB D2R N am s o e
usesre2| P18 o,  USB3 EXTB DPRP  rmyss os o
GL7
e $ ﬁggigi ig zs; F17 EES;% i:g:ﬁ usB3TN2| B33 > USB3_EXTB R2D C N ooy 50 62 6 Ext B (SS)
SD Card Reader oo MD— e ——— useaTP2| A33 g  USB3 EXTB RRD C P [OOTS 50 52 6
(& Ethernet if conbo) 66 63 NC USB3RPCI E SD R2D CN C30 | pETNI/ USB3TNG
o6 52 OOT}_NC USBSRPGIE SD R2D CP o— 1| PETPL/ USB3TP3
AI10 PCH_USB_RBI AS
o % [T>—PCLE CAVERA DOR N > 12| PERN LSEIRNA QP pLACE NEA-os00. A0 2. 54
o7 52 [Ty PCI E_CAVERA 2R P - CL5 | PERP2/ USB3RP4 T "
Canera o *R1570
o7 52 PCI E_CAMVERA R2D C N B31 | peTNg/ USB3TNA RSVD%M?( NC 22.6
To
o a2 PCI E CAVERA R2D C P A31 | pETP2/ USB3TPA4 RevDl AMLO, o zow
, 201
NCxELS | Rsvp 000/ ol oro| AL3 XDP_USB EXTA OC L Van RRTES
NGy L3 | RsvD oc1+/ aPl 41| ATL XDP_USB EXTB OC L 14 16 59 63 L
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pol E_RCOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 1416 -
B27 | pal E_I REF o3 /GPIo13| A2 g XDPUSBEXTDOCL  rmyuie
| _—
R1500*
3. 01K
1%
11200
TI CAL
PLACE_NEAREUDS00. A27: 2. 54 2 OT' T TABLE
U0500
BROAZIJI\ELLZ- ULT
+
Q&
SYM 7 OF 19
o7 62 35 gy LPC AD<0> RL540 33 iann2 LPC AD R<0> 014 | (KD SVBALERT*/GPIO11| A2 o, POHSMBALERTL .
33 5%  1/20W M 201 LPC AD R<1 AWL2
67 62 35 @y LPC AD<1> R1541 N A —ss—rsow— ot C = =g LADL sveaL AP2 o SMBUS POH OLK [OOTS 16 19 38 54 67
o7 o2 B> LPC AD<2> R1542 33 1/\/\/\/2 LPC AD R<2> P LAD2 E svepaTAl_AHL SVBUS PCH DATA
o 62 35(gry—LPC AD<3> RISA3 33 iaanz o0 T2W WU ipe ap pegs — s | 5 -— B 15 10 58 54 o7
5% 1/ 20w M 201
o7 52 35 g LPC FRAVE L R1544 33 IAAAZ LPC FRAME R L o—"V12d LFRAVEr g SMLOALERT*/ GPI Ge0 AL2 g WO EN oD o4 e
5% 1/ 20w M 201
—¢ SMOCLK ANL o SM. PCH 0 CLK oD 5 o7
AA3 7] AKL
67 44 (OOT} SPI_CLK R - SPI %K SMLODATA| Sty SM._PCH 0 _DATA D 3 o7
SsPl CSO R L Y7 | spi YCSLS* SML1ALERT# pul | -up not provided on this
o7 1 O} o= g Py SML1ALERT*/ PCHHOT* / GPI 073&‘—m PCH SM.1ALERT L 18 37 page, may be wire-ORed into other signals.
TP SPI_CS1 L Ya * i k pul | - .3V i .
TP SPl CSLL e gSP 7?2_10 SM_1CLK_GP| o75| AU SMBUS SMC 1 SO_SCL 32 35 38 41 42 62 67 71 Qherwi se, 100k pull-up to 3.3V SUS required
TP SPI_CS2 L o spi_cs2* SML1DATA GPI O74| AR o g SMBUS SMC 1 SO SDA CB 92 95 3 a1 42 62 07 11
TPy T -
7 AA@M spl_mosl @
(1 POTI PD)
o7 SPL_M SO A8 fsp Mo | ey L OK A2 o g NCOUINKAK e
it
v gy SPL 102> 000 ey lspl o z (ruiry L DATA AR o g NCCINKDATA
TP
ooy SPL10S> ey Alispiics O o RSTHAF! g NCOINKRESETL o
PP3V3 SUS 6 11 14 18 44 55 56 57 60 62
PP3V3 SUS 6 11 14 18 44 55 56 57 60 62
ISYNC MASTER=W LL J43 SYNC DATE:O&/ 13/ 2017
R1580 100K 1 2 XDP_USB EXTA OC L 1416 33
RIGB1 100K \AA/2 =757 T pn ien ext oo L s s PCH PCl e/ USB/ LPC/ SPI / SMBus
R1582 100K IAANA2 5% 1:2"‘” W29 XDP USB EXTC OC L 1416 T T
R1583 100K p % MEOW M 29 xpp USB EXTD OC L
NN 7o = e Appl e I nc.
R1548 1K i ApA2 SPL_| O<2> 16 a8 67 S
R1549 1K 1 o S% MW W 201 opy | o3> 14 44 67
NN w1 NOTI CE OF PROPRI ETARY PROPERTY:
100K
R1590 A o - SVBALERT L b BEHETRTL R EATAIERHERT N © THe
R1591 100K LAANZ WoL_EN 14 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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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56 53 49 40 36

17 16 11 8 __PP1VO5 SO
62760 57

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
60 62 63 72
PRavE 50 R N 63 62 c0 55 39 38 34 19 10 35 [TEy—PPBVE S3
D_LPSR:
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSO_LPS 3696’
R1631* 'R1636 R1635* 'R1611 100K
100K 100K 100K 100K e
o M o M 1200
i3 E T S T P %
201, , 201 201, , 201 12
P1
X0P M8 RAMCFGD oo 0 1o g X0 POH R OT6 -
XDP_M.B_RAMCEGL 15 16 18 15 10 15¢Ey— XDP_ M.B RAMCEGD - "2
XDP_M.B_RAMCFG2 15 16 18 T aw
Hi TBT! EL_TBT
X0P M.B RAMCFGS e = ED— M BTN S -
ol oo 10 oo} TP_MEM VDD SEL 1V5 L - ADS
- XDP_LPCPLUS GPI O yi
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS il & -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 16 15 [T XDP_PCH GPI O17 - T3
63 15 (OOm)—SD_RESET L - ADS
PLT RESET L
o101 1 D 35 15 [Ty SMC WAKE SOl L -
R1621" 1s [Ty TPAD SPI_INT GPICR8 L -2
100K
TPAD USB | F EN AN3
vl " -
20 62 57 56 30 15 (COT}—SSD_PYR EN - &
25 18 (OO} PCH TBT PCIE RESET L - APL
o2 15 (ooT}—HDD_PYR EN -4
6 16 15 XDP N_STATE L ATS
TPAD SPI_INT_GPIQR8 L 15 o3 15 (OOT}—SD_PUR EN -2
25 15 qooT}—TBI_PUR EN - AB6
1
0Rl€81 25 18 16 15 (—XDP_JTAG | SP TCK -
%Z"QUW 25 10 16 15 (T} XDP_JTAG | SP TDI -0
20201 15 15 (T}—JTAG TBT TS PCH -
TPAD SPI _INT L
sans (MU-1PAD SPLINT L o s 15 (oT}—PCH HS1 O PWR EN -7
1R1682 215 oom}TPAD SPI_IF EN - AT3
0 AH4
E’Z&ow 15 10 15¢Ey— XDP_ M.B RAVCFEG3 -
20201 52 a4 15¢Ery—SPL ROM USE M.B - A
CAMERA PWR AGS
TPAD SPI_INT GPIO46 L ;5 1015 (0T} B EN PCH -
15 [Ty TPAD SPI I NT GPIOS6 L - S
->
10 10 15¢@ry—XDP_M.B RAMCFGL - B
ngga’ 10 16 1@y XDP M.B RAMCEG -2
et = %05 -SSR SREN L -
R 20 15 qooT}—AP_SOI X WAKE SEL - <
© o SSD_RESET L -2
CAM PCI E RESET L N5
pussufREER RS0 v e -
| Ri641 K I ApAR PCH TCO TI MER DI SABLE -2
5% 1/ 20W M 201 el
PP3V3 S5 811,13, 16012,18,28 29 40 52 55
PP3V3 S3 15 16 19 34 38 39 56 60 62 63
PP3V3 S3 15 18 19 34 38 39 56 60 62 63
PP3V3_S3 15 18 19 34 38 39 56 60 62 63
PP3V3 S3RSO_CAMERA a1 30
PP3V3 SO 8019%18% 515 17 18 26 30 34 36
8713680 M0 172100 284°% %80
PP3V3_S0 8 11 12 13 15 17 18 26 30 34 58
8715830 0 1 12 820" % 80
TBTLC for CR SO for RR 620372
R161 100K XDP_P ]
610 S — CH_GPI O76 15 16
R1614 100K 3 anp 2 e XDP LPCPLUS GPIO 15 16 62
R161 100K 1 2 XDP_P 1 017
615 NN\ oo LA e
SD_ON_M.B )
R1616 100K 1 ) SD RESET L 15 63 R1616 should also be stuffed if
/\/\/\/ 5%  1/20W  MF 201 | atform does not use SD card
RI617 100K i \\\"2 SMC WAKE SO L 15 3 P
R1618 100K 1 o S% MW MW 201 1pap SPI INT L 15 34
R1619 100K 1w\/z S% 20w M 201 7pap USB I F_EN 15 34
R1620 100K LAANZ Z: i:zzx i 231 SSD_PWR EN 153056 57 SSD_LPSR SO BOM option is on R1620
SSP_L'PSR: S0
R1622 100K SSP. 5 HDD PWR EN 15 62
R1623 100K 1mz S% 12w M 201 xpp SDOONN STATE CHANGE L 15 16 63
R1624 100K LAANAZ S% uEow M 201 gp pwR EN 15 63
R1625 100K 1 p % M2OW M 201 1pT pwR EN
NN ——mw o ©
R1626 100K 1 AAA2 XDP_JTAG | SP_TCK 15 16 18 25
R1627 100K LAANAZ 5:” 1:2"‘” W29 XpP JTAG ISP TDI 15 16 18 25
RL628 100K 1 nAA2 % MEow M 29 3TAG TBT_TMS_PCH 15 18
R1629 100K o S%  MEOW M 201 poy HSIO PWR EN 15 56
R1630 100K /\/\/\/ 5% 1/ 20W M 201
1,\/\/\/2 - oW = ot TPAD SPI | F EN 15 34
R1632 100K LAANZ SPI ROM USE_M.B 15 a4 62 Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMVERA PWR EN PCH 15 18
R1634 100K LAANAZ S% 20w M 201 7pap SP| I NT_GPIO46 L 15 No- St uf f ed R1634
UFF 5% 1/ 20W M 201
R1637 100K 1app 2 SSD SR EN L 15 30 62
R1638 100K LAANAZ S% 120w M 201 Ap 501 X WAKE SEL 15 29
R1640 100K 5% 1/ 20W M 201
1,\/\/\/2 - oW = ot XDP_FW PME L 12 16
R1 2 10K 1 2 LPX ERI
65 AN sz SRR 9 e o2
R1691 100K LAANAZ . BT_PWRRST L 15 62
5% 120w W 201
R1693 100K 1/\/\/\/2 ENET_MEDI A SENSE 15 62
R1694 100K LAANAZ S% 2w M 201\ op RO L 15 62
R1695 100K LAANZ Z: ;izx i zz LCD PSR EN 15 62

13 15 16 18

R1650*
1K
ORI TI CAL 11200
OM T_TABLE 201,
U0500 THERMTRI P* |5\260 PM THRMIRI P L
BROADVEELL- ULT - oD o & Pul | -up/ down on chi pset support
2Ggr2 g RON/GPIoB2 va TBT Cl O PLUG EVENT L 125 Cactus Ridge: Alias to TBT_ClO_PLUG EVENT,
SYM 10 COF 19 T4 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
P LPC SERI RQ
BVBUSY*/ GPI O76 § SERI RQ Gt CBD) 5 35 62
AWLS PCH VP
{ oPl
GPI C8 Ei PaLOM _COVR PLACE_NEAR=U0500. AWL5: 2. 541
AF20, - NeAR m
LAN_PHY_PWR_CTRL/ GPI 012 zﬁﬁ NC 'R1655
L AB2L NC 49.9
GPI OL5 (1 PD- RSMRST#) 1%
1/ 20w
GPI 16 GsPIO_Cs /GPI o83 RS o AUDSPI CSL 15 6 L %01
@Pl o7 GSPIO_CLKI GPI o84l L6 o  AUD SPI cLK 15 62
Pl 24 GsPIO_M SO cPloes| N6 o,  AUD SPI M SO 15 62 =
e -
GPI Q27 (17D Drepso) GSPIO_MOSI / GPI 086 L8 g AUD SPI MCSI 15 62
(1 PD- PLTRST#)
G 28 GsPI1_cst /Pl 87| RT e TPAD SPI CS L oD - =
-
o 6 GSPI1_ClK/ GPIcBg| L5 e  TPAD SPI_ QLK oo 15 3 56
-
&P o6 GsPI1 MsaaPi ool NV g TPAD SPI M SO am s s o
Pl 57 (o b
GsPI_Mosi /GPIooo| K2 o, TPAD SPIMOSI OO 15 4 o0
aPI 58
J1
1 BT D2R
PR UARTO_RXD/ GPI 09 @=—PCH BT UART 15 62
— UARTO_TXD/ GPI 02| K8 o, PCH BT UART R2D 15 62
- J2 PCH BT UART RTS L
o UARTO_RTS*/ GPI 093 - 15 62
- Gl PCH BT UART CTS L
o8 UARTO_CTS*/ GPI 094 - 15 62
GPI 19 Ol uarTI RXDIGPICD| K4 o PCHUARTIRXD
o
GPI G0 b|3 UART1_TXD/ GPI o1 @ @ PCH UARTL TXD -
HSI OPC/ GPI O71 UART1_RST*/ GPl c2| 33 JTAG | SP_TDO 15 18
GPl 013 UART1_CTS*/ GPI 8| 94 PCH UART1 CTS L s
e o4 12c0_sovGPIoal P2 o, AP SOIX WAKE L am s »
G ozs 1 200_scL/ cpPl o F3 AP RESET L
Pl ot
G PCH 12C1_SDA
o | 2C1_SDA/ GPI 06 - 15
F1 PCH 1 2C1_SCL
PR | 2C1_SCL/ GPI O7 - 15
GPI 010 SDI O_CLK/ GPI %4%@ 26 Pull -up on TBT page
DEVSLPO/ GPI (B3 sDoovwicPloss| P4 g BTPWRRSTL ~~~~ memise
SDI O_POAER_EN GPI O70 “SP% »:CET%)TIu)GDI os6| B PCH STRP TOPBLK SWP L a7 Requires connection to SMC via 1K series R
DEVSLP1/ GPI CB8 sDiopl/GPloe7| B4 o ENET MEDIASENSE  mise
DEVSLP2/ GPI 089 SDIO D2/ GPl 68| 3 e LCD IRQ L am s e
-
SPKR/ GPI 081 SDIO D3/ GPl 69| E2 g,  LCD PSR EN oD s e
(I PD- PLTRST#) -

page (depends on TBT controller)
requires pull-down.
requires pull-up (SO0).

31 30 26 18 17 15 33 95 3% 8°_PP3V3 SO
BRBBIARNET G
AUD SPI_CS L R1660 100K IAANZ
AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W WM 201
AUD_SPI_M SO R1662 100K LAANZ 5%  1/20W M 201
AUD SPI_MOSI R1663 100K 1 , 5% 120w W 201 Y
N —s—zew 2ot
TPAD SPI_CS L R1664 47K LAANZ
TPAD SPI_CLK R1665 47K LAANZ 5%  1/20W M 201
TPAD SPI_M SO R1666 47K LAANZ 5%  1/20W M 201
TPAD SPI _MOSI R1667 47K 1 , 5% 120w W 201 Y
NN —s—mow W zor
PCH BT UART D2R R1668 47K IAAAZ
PCH BT UART R2D R1669 47K 1 , 5% 120w W 201
NN —s—mow——ox
PCH UART1 RXD R1672 47K 1 2
=4
PCH UART1 TXD R1673 47K 1m2 5% 1/20W M 201
JTAG | SP_TDO R1674 100K AN 5%  1/20W W 201
PCH UART1 CTS L R1675 47K A , 5% 1/20W W 201
N o201
AP_SOI X _WAKE L R1676 100K 1 2
N —s5—zow 2ot
PCH | 2C1_SDA R1678 , o¢ LAAA2
PCH |2 R1679 1 PO
asa 22K AN ——aor
PCH BT UART RTS L R1670 47K LAAAL
PCH BT UART CTS L R1677 47K 1 , 5% 1/20W M 201
NW—s—zew o

ISYNC MASTER=W LL _J43
PCH GPI O M SC/ LPI O
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Extra BPM Test pOI nts 5349 40 36 17 1615118 5 PP1V05 SO Mer ged ( CPLJ/ PO") M cro2- XDP 5349 40 36 17 16 15118 8 PP1V05 SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o5 o OD—XPBPML<2> __\py XDP_CONN Use with 921-0133 Adapter Flex to 65 52 16 5 _XDP_CPU TDO RI810 _51__1znp 2
TP1802 : PLACE_NEAR=UD500. F62: 28mm 5% 120w M 201
. XDP BPM L<3> TP- P8 J1800 support chipset debug. XDP
=P .
D TP1803 DF40RG 80DP- 0. 4V s 62 10 5 XDP_CPU TCK e T \/\/v—_l1
o5 o X2 BEM L<d> . —m 1p1g04 'R1830 PLACE_NEAR-U0500_ E60: 28mm 5% 1zow 76T
TP-P6 150 62 (T 61
XDP_BPM L<5> ) : 1
65 6 @—E?s TP1805 E,answ U/ TDl and TMS are terminated in CPU.
XDP_BPM L<6> ity
8 ¢ MMD——=—"—>——XTP TP1806 2402 2 1
TP-P6 O O
4 3
o5 o [TEy—XDP_BPM L<7> OB TP1807 o5 62 oq@ry—XDP_CPU PREQ L OBSEN_AQ S 00 Py COBSFN_CD CPU CFG<17> ame
TP-P6 o5 2 o [Ty XDP_CPU PRDY L CBSEN A1 S 0 O - CBSEN _C1 CPU CFG<16> ame
k| 7
O O
o o [T CPU _CFG<0> OBSDATA_AQ Py 195 o042 Pu— OBSDATA_ QD CPU CFG<8> Vany LX)
65 6 (T CPU CFG<1> OBSDATA_A1l Py 265 04— OBSDATA_C1 CPU CFG<9> Yanu LS
il 14 I
O O
o5 5 [Ty CPY CEG<2> COBSDATA_A2 o=——90 01" ous CBSDATA_C2 CPU CFG<10> e s
o5 62 6 (Ty—CPU_CEG<3> COBSDATA_A3 =10 01 ous COBSDATA_C3 CPU CFG<11> am e s
il 29 10
O O
o5 6 (TT)—XDP_BPM L<0> COBSEN_EQ =30 01 = COBSEN_DO CPU CFG<19> ame
65 6 XDP_BPM L<1> CBSEN_B1 ] 23 CBSEN D1 CPU CFG<18> .
[mne - g g - <4
o5 6 [T CPU CFG=4> OBSDATA_BO P 2 5 04— OBSDATA DO CPU CFG<12> am s o
65 6 CPU CFG<5> COBSDATA_B1 2 29 ot CBSDATA_DI1 CPU CFG<13> .
<OP o5 o [T CPU CFG<6> OBSDATA B2 Py 06 042 o OBSDATA [ CPU CFG<14> am s s
36 35
17 s Iy CPU_VOCST PWRGD R1800 1K __1nAp 2 o o [IRD—PY CFCT> CBSDATA_B3 -— 0o - CBSDATA_D& CPU CFG15> am: =
PLACE_NEAR=U0500. C61: 2. 54mm 5% 1/ 20W VF 201 39 00 37
XDP 52 XDP_CPU VCCST PWRGD PWRGDY HOOKO - 95 o2 - LTPCl K/ HOOK4 NC
s 13 (OOT} PM PWRBTN L R1802 o IAAAZ XDP_CPU PWRBTN L HOOK1 - 26 o - | TPCI K#/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54mm 5% 1/ 20W VF 0201 VCC_0BS_AB » o0 P VCC_0BS_CD xOP
XDP s on—CPU_PYR_DEBUG HOOK2 - 45 o - RESET#/ HOOK6 65 XDP_CPURST L R1805 1K AN A PLT_RESET L Van EEECEY
s 17 13 (P PCH SYS PVRCK RI804 0 inpp-2 &2 XOP SYS PVRCK HOOK3 —Jool" - DER#/ HOCK? XOP DBRESET L e e ZRsoh ncr 2 Barm
5% 1/ 16W M- LF 402 il - -
30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
o7 54 38 19 10y SMBUS PCH DATA SDA P 3 5 o2 - ID0 XDP_PCH TDO (T 22 6 02 67
67 54 38 19 10 [TN)—SMBUS POH QLK sa - 54 53 - TRSTn XDP_TRST L
XDP_PCH TCK - T DI XDP_PCH TDI
67 62 16 12 (OOT} TCK1 = 0 O - IDI {OOD 12 16 62 67
65 62 16 5 (QOT}—XDP_CPU TCK TCKO - 8 5 o - NG XDP_PCH TMS OO 12 16 62 o7
XDP 9 5 o042 XDP_PRESENT#
16 12 ¢oT}—POH JTAGX R1835 0 1 2 XDP XDP XDP L XDP XDP
ace MARY 1600 o: 2ame C1804 | |'R1831 C1800 * 0 /N oo 1 C1801 1 C1806 C@é':o“m
0.1UF == 3 1K 0.1UF —— ), —— 0 1UF —=0.1F QL84 @ "
S Tiew S 2 e 2 iR, owsLogvs 7 > I°
= s cem o0 51850847 2 ssoren %
, 402
1 1 o[ AT |o XDP_CPU TDO T s 16 62 65
1 J_ = PLACE_NEAR=J1800. 51 28V <
XDP_CPU PRESENT L
CRI TL(%L o
Q184 @ ~
DVNSLOBVK- 7 > [
SOT563 i?
o[ BT o XDP TRST_L 612 16 62 65
© - MAKE_BASE=TRUE
XDP_CPUPCH TRST_L [ ¢ 12 15 62 6
CRI Tl CAL XDP_CPUPCH TRST L [ ¢ 12 15 62 65
XDP ™
PCH XDP Si gnal s Q842
OMLOgY 7 IO
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 ations and to make cl ear CPU JTAG | SOI at | on a KT 0 XDP_CP
U _TDI
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE_NEAR=J1800. 55: 28nm ™ < D © 2 *
. . PP5V_S0
PCH XDP Si gnal s Non- XDP Si gnal s 60 59 57 55 54 50 49 43 32 17 R
52 40 29 28 18 17 15 13 11 8__PP3V3 S5
OP M.B @ 72 62 60 58 57 56 55 842>(Dp [
16 15T RANCE D TP1870 = b
53 16 11 ¢OOM}-—XDP_USB EXTA OC L S— XDP_USB EXTA OC L I 14 16 33 'R1845 DVNSLOBVK: 7 > *0
0 C1845 * b
XDP_USB EXTB OC L — XDP_USB EXTB OC L 330K
@ %0 10 14 O} e m o 16 0 60 01 e 33 S[R3 o X0P_CPU TMB s
1/ 20w B
14 (oo XDP_USB EXTC CC L B Tp1873 Xsﬁ'gégﬂ\c' 2 7aLvC1Q07GE Yor )
TP-P6 SOT891 2
XDP_USB_EXTD L PP1V/
O = = D TP1874 57 35 17 [Ey—ALL_SYS PVRGD dla o vs XDP_JTAG CPU ISOL L o0 55 05_SUS
63 16 15 (OOT}—XDP_SDOONN STATE CHANGE L — XDP_SDCONN_STATE CHANGE L QT 15 16 63 1 ne = nols NO STUFF
VAKE_BASE=TRUE — NCx—4 F—x NC
XDP_M.B_RAMCEGL PCH JTAGX R]‘M\N\/
D D TP1876 G\ e PLAGE NEAR- 0500, AEG3: 28 S TEow W 71
- e
18 15T XDP_M.B RAMCFG2 b)) TP1877 XDP
) 67 62 16 12 _XDP_PCH TDO R1890 51 1
16 15¢gry—XDP_M.B_RAMCEG3 P Tp1878 PLACE_NEAR-U0500. AB6T: 28mm Y V V™ 5% 1720w W 201 |
TP-P6 XDP
XDP_PCH TDI R1891 51 - 1
25 10 10 15 [rRy—XDP ITAG | SP TCK — XDP_JTAG I SP_TCK oo 15 10 19 2 o7 ez 03 PLAGE NEAR-U0500. ADeT 28mm ~ VVV 55 Trmow W zo1
MAKE_BASE=TRUE — XDP
XDP_FW PME L
12 oy IR TP1879 o 62 10 12 _XDP_PCH TMS RI892 51 :anp s
XDP PCH GPI OB5 - . N | PLACE_NEAR=U0500. AD62: 28mm 5%  1/20W M 201
12 (00T} ](T:P%)s TP1880 NOTE: Must not short XDP pins together! NO STUEF
XDP_PCH UART SSD L BT H XDP_PCH TCK. R1896 51 1
2 <O OB Tp1881 o7 62 a8 a2 oA e wsoo Agez zem— VWV Wz
12 XDP SSD PCIEO SEL L R1884 1K 1 2 NO STUFF
< A% %  Tzow W 201 o5 62 16 12 6 _XDP. TRST_L R1897 51 1
62 16 15, XDP_LPCPLUS GPI O = XDP_LPCPLUS GPI O CED 15 16 62 PLACE_NEAR=U0500. AUG2: 28mm 5%  1/20W M 201
VAKE_BASE=TRUE — L
15 (oo XDP_PCH GPI 017 %TP1886
XDP_PCH GPI O76
R n D TP1887
25 18 16 15 [Ty XDP_JTAG | SP TDI S— XDP_JTAG | SP_TDI oo 15 16 16 25

Unused & M.B_RAMCFGx GPI Os have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE L is aliased, do not plug/unplug SD Cards during PCH debug.
JTAG_ I SP (non-TMB) nets are aliased, do not attenpt bit-banged JTAG during PCH debug.
NOTE: Should force PCH GPI 047 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals.
SSD_PClI Ex_SEL_L straps are connected via 1K to common net.

LPCPLUS _GPIO is aliased, do not attenpt use during PCH debug.
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System RTC Power

Chi pset uses 24MHz crystal, GreenCLK kept to save

1x 25MHz crystal

Source & 32kHz / 25MHz d ock Generator

& 1x 32kHz crystal

PCH Reset Button Menory VTIT Enabl e Level -Shifter
47 46 44 38 35 35 24 23 30 37 _PP3VA2 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
FEEETY in-cell VBAT (300-ohm & 10uF RC) 31 30 26 18 17 15 33 15 10 5. PP3V3 SO
This looks a little !ngy to support No Coin-Cell: 3.42V G3Hot (no RC) 57 54 43 42 41 40 39 38 37 36 o8 60 51 40 23 22 21 20 10 _PP1V2 S3
new and ol d parts. Wth G eenCLK Rev C 'R1995 PP3V3 SO 80.62.63.72 e a0 a4 a6
pin 5 nust receive S5 power (Stuff R2042) 4020 23 18 17 18 35 12 13 8, PP3V3 S5 10K 3738739 40 41 42 43 54 57 59
Coin-Cel | & G3Hot : 3. 42V G3Hot 5% 1
! ) XDP 1/ 20w 1 o R1970
Coin-Cel| & No G3Hot: 3.3V S5 R1996 A Cg9l7ug e Voo 330K TPS51916 | (1 eak) = +/- 1uA
No Coi n-Cel | : 3.3V S5 P yp— % Vi hemi B
No bypass necessar 65 16 XDP_DBRESET L AN 2 oM SYSRST L 13 35 62 Lov 2 u1970 s ih(mn) = 1.8V
GreenCLK 25MHz Power 15 _PP3V3 S5RS3RS0 SYSCLKGEN yP y ™ VAR pyp—— g X5R CERM ranpicre , 201 33uW when driven-1ow
Must be powered if any VDDl O is powered. 0zor 'R1997 N CPU MEWTT _PWR _EN_LSVDDO 2|A [N 4 MEMVTT _PWR_EN 17 51
5% A ™ 18> MAKE_BASESTRUE
CAM XTAL Power a1 _PP1V2 CAM XTALPC EVDD ~ ® 2 o NCx—L{NC NCLS s NC MEWTT PR EN 17 51
TBT XTAL Power 62 60 26 25 18 _PP3V3 TBTLC 9 § VBAT and +V3.3A are MELF G\D
internally ORed to 2 “
8 RTC SI LK_PART=SYS RESET
C1924 1 c1922 1| |+ c1902 > oreate TRRTE AT
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first -
T 1% 2%, SLENBL4BCY avai |l abl e ~3. 3V power <
XoR-cERM 2 XoRcERM 2 2 OeR TN to reduce VBAT draw. -
CRI TI CAL
11 VI OE_25M A 32. 768K| 12 PCH CLK32K RTCX1 12 60 59 57 56 54 50 49 43 32 1g PP5V_S0O
-4 CKPLUS_WAI VE=Pwr Ter rrﬂawi s [vice 25m B 1R1920
14 9 -
C1905 = VI OE_25M C 25M AL 5 CH VE r 100K
12PF R1805 25M Bl ¢ SYSCLK_CLK25M CAVERA a2 67 P Di sabl e St ap o
2|2 67 SYSCLK CLK25M X2 1 2 67 SYSCLK CLK25M X2 R -—|x 25M 15 SYSCLK _CLK25M TBT 25 67 e
LQ! N NO STUFF - Xt PPVRTC G3H 8 12 13 60 62 Q1920 ® 2
3 N 14 w SPI_DESCRI PTOR_OVERRI DE_LS5V
0. N - CRITI CAL e 'R1906 VOouT]| - For SB RTC Power DMVNSLOGVK: 7 & ]
0201 Y1905 iM ap THRM SOT563 ®
NC 25. 000MHZ- 12PF- 20PPM 50w —\ PAD 1 C1910 s6 11 s _PP1V5_SOSW AUDI O HDA
C1906 w3252, sM 2 %01 REEE —=uE L o] 3] o SPI_DESCRI PTOR OVERRI DE
12PF 20%, @ <
1] 7 SYSCLK CLK25M X1 2 R "
[ . i 920
% NOTE: 30 PPM or better required for RTC accuracy Dl6
== 25y DMNSEOBVK- 7 | |—4
NPO- QOG- CERM SOT563 '4-
0201 — VER 3
[
1712 _NC RTC CLK32K RTCX2 —_NC RTC CLK32K RTCX2 am w2 v ” .
PCH 24MHz Cryst al P AT LRSS A -
I PD = 9- 50k
191
CG gp,:s R1915 s [T)—SPI_DESCRI PTOR OVERRI DE L 1
. 5 L
1|2 o PCH CLK24M QuT. o PCH CLK24M XTALQUT _
I XTAL R : V 2 XL < 2 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
“1-0.arF CRITl CAL 150w A If high, ME is disabled. This allows for full re-flashing of SPI ROM
@G NC a Y1915 0201 R1916 SMC controls strap enable to allow in-field control of strap setting.
0201 X 24. 000MHZ- 20PPM 6PF Y ) .
NCX NC 5% Q1920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
3. 20X2. 50M* SML 1/ 20w
Cl1916 o L
6. 8PF 2
1]z PCH CLK24M XTALI N o
L opae VCCST (1.05V S0) PWRGD
= feste]
0201
PCH 24MHz Cut puts oBBERRERRL IV S PP1VO5_SO 85,11 15 16 30 40 19 53 50 57
— LPC CLK24M SMC
RZT [ e o C1930 * crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 1 10K
7 I PLACE_ \EAR-U5500. AIE: §. 1 D =7 == 7 R U1930 3
5% 16V 74AUP1G09 1/ 20w
20w ¥R ErM 2 o o we
201 6201 v 2
57 a5 17 16 _ALL_SYS PWRGD 2]a 4 CPU VCCST PWRGD oD ¢ 1
57 35 18 13 TN)—PM SLP_S3 L 1ls
s INC
NCX— @D
e
PCH PWROK Gener ati on R
47 45 44 33 35 33 34 33 39 17 PP3VA2 G3H — PMPCH PWRX & 13 17
MAKE_BASE=TRUE oD
72 63 62 60 59 BYPASS=U1950: 5MM
EERBINIB R S 1 C1950
0. 1UF
1 10
oo R191£-'6(‘)< 2 1% cerw NO STUFF WF: Do we need this?
5% ozt R1963°| |°R1960
1720w o A
201 = 5% 59
2 1/ 20w 1/ 20W CKPLUS_WAI VE=UNCONNECTED_PI NS
NO STUFF Ty AN
57 35 17 16 ALL SYS PWRGD A 1 1 8 7aLvcecoser - =
R1951 mag U1950\7 oM S0 P ) s Soreas R11?<62 ISYNC MASTER=J43 M.B1 SYNC_DATE=01/ 09/ 201
0
2 3 Y R PM PCH SYS PWROK H
o =] AN CPUR PGOD R s/ NO STUFF ] U10250 SYS_PURCK AN oD 50 16 5 Chi pset Support
40 178 CPU VR READY 1/ 20w 4 R1961 1/ 20w 107\ AN e i y
& 100K i <SCH_NUM>| D
5% . 201 Appl e I nc =
vy CKPLUS_WWAl VE=UNCONNECTED_PI NS :
= 201, B B L <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
36 35 27 26 [T)—SMC DELAYED PVRGD
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8 7 6 5 4 3 2 1

qwnay
58N

NAIEES

. GreenCLK 25MHz Power DDC Pul | - Ups
Pl at f orm Reset Connecti ons 5 2k .
. pul | -ups are required by PCH
NO STUFF - A . B
to indicate active display interface.
Unbuf f er ed R2040
i i ]
63 62 60 56 39 38 34 19 15 _PP3V3 S3 AN 2 — _PP3V3 S5RS3RSO_SYSCLKGEN 1718 DP++ spec viol ation, shoul d renove!
%6 - 72 63 62 60 59
16 15 19 ry—PLT RESET L 1 oo PP3V3 S5RS3RSO_SYSCLKGEN e B EREEE PPV SO
MR RIS s
TAGE=3. F NO STUFF
NE NO STUFE LR “eo020'| |'re0za rR2022'| |'R2023
PCAX L
VYV SRR oD~ R2841 R2041/ 2 shoul d be stuffed f 228 Z2x 228 Z2
5% 72 63 63 00 59 pp: shou e stuffe or 5% 5% 5% 5%
M EEERE R R e AN @ eekGLK A or B depending on S2 rail vERWS S feow vERWS T ew D
0201 1,52’/5‘,\/ 201, 2201 201, 2 201
M
3 62 60 59 0201 R2042 shoul d be stuffed for GreenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
342 11 & _PP3V3 SO Scrub for Layout Optim zation 26 15 13 _DP_TBTSNKO DDC DATA
2 28 23 al R2842 18 13 _DP_TBTSNK1 DDC CLK
NETAVIELCOB Buffered 07 304 15 b 1 4 RSV SO AN e 15 DP_TBTSNKDOC DATA
1 SC70- HF R2872 1/%’w TBTSNK1_DDC is pulled-up just to indicate that
u2071 4 o PLT RST BUF L 1/\/\/\/2 SMC LRESET L oo =5 o DP port is used. No DDC on this port, AUX-only.
N ui%'w NOTE: Only DDC DATA is sensed by PCH, so
12071 3 R2070 0201 RQSBB DDC _CLK pull -ups are unstuffed.
100K 1 2 BKLT PLT RST L 4
o1 o ead
- 2 201 NOSTUEF vZow : | . Thunder bol t Pul | - up/ downs
RO8Y Redwood Ri dge JTAG | sol ati on -
1 2 CAM PCI E RESET L 31 30 26 18 17 15 33 15 11 5. _PP3V3 SO
AN oD 15 s : e 57 54 43 42 21 40 35 38 37 36
J_ ﬂsgg.w TB1I'LC|catj be on when SO II N kOH’ tandR';” ce-versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
= N solation ensures no |eakage to RR or PG RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC (on TBT page) .
0201 R2015
PP3V3 TBTLC 100K
PCH TBT PClE RESET L — PCH TBT PClE RESET L 62 60 26 25 17 oK
25 18 15 E VAKE BASESTRE — @ 15 18 25 _ 1/ 20w
1 201,
SRR PSP FINSSSS R2061* 2060 R2062
] 100K 0. 1UF 59
BYPASS=U2030; B s ~ 3 o $zow
C2030 * zglf: prad Vi , 201 Fal con Ridge PLUG EVENT is active-low, always driven (pull-up)
0. 1UF —— 2
Py p— 7}&%2%7 25 10 15 (g} TBT C1 O PLUG EVENT L _MEESE  TBT OO PLUG EVENT L 15 18 25
xsnrcéga\sl 2 = Sorser SO pull-up on PCH page — <
0201 NOST To P
ppe, o From RR 2s [TR—LTAG TBT TDO 1l1A & 1Yle JTAG | SP_TDO o s o PeH Required for unused second TBT port C
= 7aLvcicos From PCH 15 JTAG TBT _TNMS_PCH sloa P 2vls QITAG TBT TN 2 To RR 2 TBT B EL
o Ve ™ 12> ssingd
57 35 34 20 18 13 PM SLP S4 L 2 SO pull -up on PCH page 25 DP TBTPB HPD
e \4 Gio TBT B CONFI @ RC
u2030 CAMERA PWR EN oo = B 25 (0T}
15 [ry—CAMERA PWR EN_PCH ] 08 25 TBT B CONFI GI_BUF
M; - 75 _TBT B LSRX
Ne = R2016%| |‘R2017 R2018| |'R2019 'R2014
= . . ’ . ; 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for LPT-LP. Qher PCH's may require isolation on TCK 5% 5% 5% 5% 5%
. N 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
and TDI as well for PCH glitch-prevention.
201, , 201 201, , 201 , 201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
1 /\/\/\/2 Thunderbolt. |If other ASIC JTAG signals are wired into these GPIGs
1/52ch different isolation techniques will likely be necessary. =
obb Power State Debug LEDs .
DBGLED TBT Aliases
57 86 (For devel oprent only)
3 18 pp3v3 S5 R2094 MAKE_BASE
s 0 . . PP3V3 S5 DBGLED ) ) ) 26 18 13 [Ty—DP_TBTSNKO DDC OLK TRE  — DP_TBTSNKO DDC CLK oo 12 18 28
PLACE sicesorToM S ¥ NS BT o 35"t 28 18 13¢gry—DP_TBTSNKO_DDC DATA e — DP TBTSNKO DDC DATA G 12 10 20
VE- LF MAKE_BASE
02 25 10 13 (oo} DP_TBTSNKL HPD — TmE DP_TBTSNK1_HPD am s s
DEGLED DEGLED DEGLED DEGLED DEGLED (D _=DF TBTSNKIL M. C P<3..0> — e DP TBTSNKL M. C P<3..0> @D - s o
RQOZQOE RQOZQOZI‘; RQOZ%?( R20290§ RQOZQOE Pin N61 needs a TP for Power to performiFDI Mtest 2 TBTSNK1I M. C N<3..0> E IRUE DP TBTSNK1I M. C N<3..0> oD 5 25 65
5% 5% 5% 5% 5% Renani ng the pins N61 and P61 to renpve automatic diffpari property 65 25 18 13T DP _TBTSNK1 AUXCH C P — mE DP_TBTSNK1 AUXCH C P Ya:» FELES
e e e e e 65 25 10 1€y DB TBISNKL_AUXCH C N — mE DP_TBTSNKL AUXCH C N CBD 33 19 %5
12 201, 201, 12 201, 100 _TP_CPU RSVDN61 — TP_CPU RSVDN61 o 1 10 15 Crgy—DP_TBTSNK1 DDC CLK — me DP_TBTSNK1 DDC CLK 13 18 B
— MAKE_BASE=TRUE —
DBGLED DBGLED ~ DP_TBTSNK1L DATA — DP_TBTSNK1 DDC DATA
LLCLLD S5 DEGLED 54 DEGLED S3 SoL3 50 16 5 _TP_CPU RSVDP61 — TP CPU RSVDP61 o s 1o 13CBD— FhK_DDe [ - =—RE— e
MAKE_BASE=TRUE Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED A DBGLED A DBGLED A DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095
GREEN- 56MCD- 2VA- 2. 65V GREEN- S6MCD- 2VA- 2. 65V N GreEN 56MCD 2MA- 2. 65V GREEN- 56MCD- 2MA- 2. 65V GREEN- 56MCD- 2VA- 2. 65V
N4 LTGRG sM N LTQoG sm N LTGHOG SM N LTQHG sM N LTGHOG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK oD 15 16 10
© Sl ARTEss o © SlrARTosTaY N © Sl ARTEss o © Sl RARTESo 5 N © Sl ARTEso o 25 19 16 15 [Ty XDP_JTAG | SP_TDI = XDP_JTAG | SP TDI OO 33 10 10
DBGLED S4 D DBGLED S3 D DBGLED S0I3 D DBGLED SO D
= D D ED OQED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVNSLOBVK- 7 |R ° DVNSLOBVK- 7 |23 DVNSEO6VK- 7 |26 DVNSLO6VK- 7 |23
563 SOT563 SOT563 SOT563
\ng 3 K VER 3 K VER 3 K VER 3 K . .
= = = 1 RAM Confi gurati on Straps
PP3V3 SUS 8 11 14 44 55 56 57 60 62
0 o o & v
2[G7 Sl 5|G7 Si; 2[G7 STy 5|G” Sl Pul | -downs for chip-down RAM systens -
16 15 (OO} XDP_M.B_RAMCFQD
L = XDP_M.B_RAMCFGL *
57 56 28 S4 PR EN 16 15 (0T} R2010
16 15 COOT} XDP_M.B_RAMCFG2 100K
5735 34 29 18 13 PM SLP $4 L o XDP_M.B_RAMCEGS 0w
57 a5 17 13 PM SLP S3 L ° 15 T} - ) ) ) e
PM SLP SO L RAMCFG3: L RAMCFG2: L | RAMCFGL: L RAMCFGO: L , 201
a5 13
= R2050" R2051* R2052* R2053"
10K 10K 10K 10K a7 14 1ALERT L
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, 201, 201, 201,
<4 'SYNC DATE=01/ 17/ 201 A
LPDDR3 Al i r ; ;
as Support Proj ect Chi pset Support
156 TP_CPU MEM RESET L —__TP _CPU MEM RESET L 618
[mm — WAKE_BASE-TRUE Appl e | nc
16 15 [T)—TP_MEM VDD SEL 1V5 L —_ TP MEM VDD SEL 1V5 L 15 18 :
— WAKE_BASE-TRUE ® <E4LABEL>
PPOV6 S3 NMEM VREFDQ A —__PPOV6_S3 MEM VREFDQ A
ooz o0 e =T _BASE-TROE VaLTAGE0. 6V e Eo e NOTI CE OF PROPRI ETARY PROPERTY:
68 21 20 19 15 _PPOV6 _S3 MEM VREFCA A —_PPOV6_S3_MEM VREFCA A 18 19 20 21 68 THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
e e PR R L
o 23 22 19 10 _PPOV6 S3 VEM VREFDQ B — N,?KF;OQE?M"'EM VRE%AEE:D v 18 19 22 23 68 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 20 OF 120
5 Il NOT TO REPRODUCE OR COPY I T
68 23 22 10 18 _PPOV6 S3 MEM VREFCA B = FROVE S3 MVEM VREFCA B 18 19 22 23 68 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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Page Not es

Power

aliases required by this page:

CPU- Based Mar gi ni ng

CPU_MEM VREFDQ A | SOL

VRef

D vi ders

PP1V2 S3

17 20 21 22 23 40 51 60 68

18 20 21 68

18 22 23 68

18 20 21 68

18 22 23 68

Nomi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

LPDDR3 (1.2V)
0. 600V (DAC: Ox2E.5)

DDR3L (1.35V)
0.675V (DAC. 0x34)

0. 300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nmV) 0. 800V -
0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69) 0. 000V -
+73uA - -73uA (- = sourced) +82uUA - -82uA (- = sourced) +21uA -

6.36nV / step @ output 6.36nV / step @ output

LPDDR3 (1.2V)
1.200V (DAC: 0x5D)

1. 600V (+/ - 400nV)
2.397V (0x00 - OxBA)
-21uA (- = sourced)

4.28nV / step @ output

DDR3L (1.35V)
1.343V (DAC. 0x68)

DDR3L

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - O0xD1)
+25uUA - -25uA (- = sourced)

3.53nV / step @ output

NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57. 6k di vider
assumes TPS51916 supply with 19.6k/57. 6k divider

SYNC DATE:O%/ 04/2013

. =PP3V3 S3 VREFMRGN FETs for CPU isolation during DAC margi ni ng DDRVREF_DAC EN RC's to avoid drain glitches Al ways used, regardless
S ea R2225 May not be necessary due to C22x0 CRI T| CAL of margining option. ‘rR2221
- =PPDDR_S3_MEMVREF © CRLT 100K ® D(iﬁng DAC 8. 2K
Signal ali ired by thi ~ o LSy N > _ VREFNRGN DO A EN RC . ~ @ 5 8
i gnal aliases require is page: DV ~
g| 2C_VREFDACS SgL g P O] |5 DWNBLOGVK- 7 PORVREF_DAC 70w PORVREF_DAC R = e
- =12 > SOT563 3 2225 1 * R2223 , 201
= * R2201 w PLACE_NEAR=QR220. 6: 3mm
- =1 2C_VREFDACS_SDA T8 To Toox 201 0. 1UF ol T3 To AR, PPOV6 S3 MEM VREFDO A
- =1 2C_PCA9557D_SCL 7 Cry—CPU_DI MVA_VREFDO 12 59 S0 5 v M N LI NE W BTH=0. 3 mm
- =2 P 7D DA - F 1/ 20w CERM X5R 2 1720w PLACE_NEAR=R2221. 2: 1nm M N_NECK_W DTH=0. 2 nm
C_PCASSSTD.S 201, 0201 Q@225 pin 6: » R2222%
BOM options provided by this page: L PLACE_NEAR=QR220. 6: 2. 54mm PLACE NEAR-@220. 6: 2, 8. 215“
- DDRVREF_DAC - Stuffs DAC margining circuit. 1L - N C272207Q2 " 20w
®CRLT —— 0. 022UF 201,
~ & égﬁL CPU_MEM VREFDQ B | SO - 10%, p
O] |5 DIBLOBVK- 7 DDRVREF_DAC fr Y R2220
1
1 R1202015 © CRileng':C@L-Ac MEM VREFDQ A RC R . E;R222K41
7 (> CPU DI M/B VREFDO o T87To . > VREFNRGN DQ B EN RC . ~ %D(%V 5 e ¥ e
1720w
= 13 DDRVREF_DAC e DDRVREF_DAC C; L > DINGLOGVK- 7 iy < ir2ow
i R2202* i C2245 + R2243 2 B ace renrece260. 6: 3m
NOTE: CPU DAC out put step sizes: 100K 201 0. 1UF » TETD . 10 ) PPOV6 S3 MEM VREFDO B
DDR3 (1.5V) 7.70nV per step 5% P ivd = M N_LI NE_W DTH=0. 3 nm
1/ 20w CERMOGR 2 I_u_] 1% PLACE_NEAR=R2241. 2: 1nm M N_NECK_W DTH=0. 2 nm
DDR3L  (1.35V) 6.99nV per step o CRLT] o 0201 Q265 pin 6: Y R2242"
DDR3 2. 72?2 2 . 201
LPI (1.2v) ?.??nV per step .,,O % é% L PLACE_NEAR=QR260. 6: 2. 54nm 8. 2K
 onggpoevic 7 - i oam udd
= 1
¥ - L 0, 022UF 201,
T O CPU DI MM VREFCA ? TKTD CPU_MEM VREFCA A | SOL _230“3/:/
< 2 X5R- CERM
] v 5 DDRVREF_DAC 0201 R2240
NOTE: CPU has single output for 24.9 1
VREFCA.  Split into two R1202035 o poRuRek Bhc MEM VREEDQ B RC LXNA 2 gR222Kﬁl
signals for independent DAC oL 2 VREFMRGN CA A EN RC o © & Q225 1% 9%
i ni O] |> DM\SLO6VK- 7 vzow L 17200
mar gi ni ng support. \Wen © CRLT DDRVREF_DAC uow DDRVREF_DAC 3 SOT563 o = e
DAC nar gi ni ng VREFCA ensure . o« é% R2215* e C2265 * R212063 2 "PLACE_NEAR=QR220. 3: 3mm
VREFMRGN_CPU_EN i s | ow T |5 DMBLO6VK- 7 100K 01 o T51e * z o
to renove short due to CPU. %® 20w cerwieR 2 ¥ I_,,_I” A PLACE_NEARER2261. 2: 1mm M N_NEGK W DTH=0. 2 mm
ol TZTo 201, 0201 e R2262*
- . < L 8. 2K
DAC- Based Mar gi ni ng — L ' T
- 201,
DAC sets voltage |level, PCA9557 & FETs enabl e outputs CPU MEM VREFCA B | SOL
and di sables margining after platformreset. DDRVREF_DAC R2260
1
221 R12020§5 © D@%ﬁ Bhc MEM VREFCA A RC R . E;R222K81
1321320 33 PPOVE S3 %LTB _ > _ VREFMRGN CA B EN RC A 0 @ 5 T s
2 PP3V3 S3 VREFMRGN DAC — o DDRVREF_DAC % DORVREF DAC O] |> DIBLOBVK- 7 20 = 120w
M N_LI NE_W DTH=0. 3 nm — N 1/ 20w = % R2283 201 , 201
e M NNECK_W DTH=0. 2 mm R2207 > C2285 o PLACE_NEAR=QR260. 3: 3mm
e VoL TAGESS, 3V REF DAC REF DAC TooK 0. 1UF ol T8 To . > PPOV6_S3_MEM VREFCA B
402 DDRVREF_| DBRY
C2200 * 1 C2201 20w S 2 ¥ 1% PLACE NEAR-R2281. 2: 1rm M N-KEGK W BTH-0. 2
CERM XGR
22 0 ks i Ro282"
201
o e Tl 8. 2K
R I I - o ac (AL 4 RS = PLACE_NEAR-C2260. 3 2rm A
8 = = + C2280 W
° ) = DDRVREF_DAC B arietyt 201,
5438 19 16 14 SMBUS PCH CLK SCL U2200 VOUTAL VREEMRGN DOQ A R2226 4.02K 1 2 VREFMRGN DQ A RDIV R22X6 pin 2: T 0%
¥ =4 290 VAYA v vy g P Caras. 12 samm P
54 38 19 16 (@) SMBUS PCH DATA 1spA S~ VOUTB[2 VREFMRGN DO B R2246 4. 02K LAAAZ——YREFMRGN DO B RDI V. AR 0201 R2280
& 0 T% 1/ 20W 3 201 PLACE_NEAR=QR265. 1: 2. 54mm MEM VREFCA B RC L 249,
980 g voutd4 VREFMRGN CA AB R2266  4.02K_isszp 2 VREEMRGN CA A RDY PLACE NEAR-Q2225. 4: 2. 54mm ’\/1\./{\/—<
T% 1/ 20W W 201
Addr =0x98( WR) / 0x99( RD) 1dag VoUTDLS VREENRGN MEMVREG I R2286  4.02K IAAN 2 YREEVEGN CA B RDIV. PLACE_NEAR=QR265. 4: 2. S4mm v =
1% 1/ 20W M 201 201
G\D
4 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
1 15 18 19 34 38 39 56 60 62 63
DDRVREF_DAC
CRI TI CAL C2205
REF_DAC DDRVREF_DAC B :
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
0.1UF —— Ve o CeERWIGR 2 R2214
Son 2 u2201 1720w 38. 3K
e o PCASS57 201, VREFMRGN_NEMVREG BUF LAAN, 2 DDRREG FB o =
N o PoLe VREFMRGN CPU EN L6 PLACE NEAR-R7415. 2: 1mm
31A0 P1l7 VREFMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AAL P2[e VREFMRGN DQ B EN
s| a2 p3l 10 VREFMRGN CA A EN
P4l VREFMRGN _CA B _EN
ps| 12 VREFMVRGN MEMVREG EN
o7 54 38 19 16 14 SMBUS PCH CLK iscL P62 VREFMRGN SPARE EN DDRVREF_DAC
o7 54 30 19 10 14y SVBUS PCH DATA 2| SpA P74 s NG R2213*
100K
THRM RESET* (15 00K " 8L u2204
PAD GND ﬂ:lw o,
RST* on 'platformreset’ so that system 5 ° 2 A VREFNMRGN SPARE BUF
wat chdog wi || disabl e margining. ™ P DDRVREF_DAC
= + Vo 1
NOTE: Margining will be disabled across all B4 5\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 2w
CKPLUS_WAI VE=unconnect ed_pi ns 3
PCA9557D RESET L > |
I DDRVREF_DAC 220
R2212*
100K =
5%
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG vy
201, ISYNC MASTER=W LL_J43
DAC Channel : A B C C v = NI
PCA9557D Pi n: 1 2 3 4 = DDR3 REF MARG NG

d} Appl e I nc.
®
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
o8 6124 MVEM A CAA<O> ®_|cao (1 &2 DQo| P2 =MEM A DQ<0> o 60 55 23 22 21 20
ooz Uy MMA CAACL> g P lem 8 D =MEM A DO<1> o
68 61 24 MEM A CAA<2> N2 |lcaz § DQ| MO =MVEM A 2> 61
68 61 24 [T MEM A CAA<3> > N3 |cas 2 DQa| Mt =MVEM A 3> 61
68 61 24 MEM A CAA<4> M |caa P DM =MEM A 4> 61
o8 61 24 [T MEM A CAA<5> > F3 |cas e DB =MEM A 5> o1
68 61 24 7 M A \<6> B |cae é DQs| MO =MVEM A > 61
68 61 24 MEM A CAA<7> E2 |ca7 DQ7 [ M1 =MEM A 7> 61
o TRy MEMA CAAB> g o DealF1 =NEM A DO<B> o
68 61 24 [TR) MEM A_CAA<9> > < |ca9 DQ@| 10 =MEM A > 61
F9 =]
o8 24 7 MEM A CKE<0> K3 |CKEO OM T_TABLE ﬁg 5 =$m 2 ﬂ: : 68 60 5140 23 22 21 20 19 17
o207 (TR)—MEMA CKE<1> g " ICKEL CRITI CAL e =) _NEM A 19> o
68 24 7 MEM A CLK P<0> Bk T DQL3| E0 =MEM A 13> 61
68 24 7 (TR MEM A CLK N<O> > J2 |lck_C DQL4| B0 =MEM A 14> 61
68 24 21 7 MEM A CS L<0> L3 ~go DQL5 : :Em//: 12: o
v my MMAG <> g ujesi oot g MEM A DO<17>
e |pvo DQLg| Tio =MEM A DOQ<18> o
S |pmi DQ1of T =MEM A 19> 61
e |pwve Dol Re =MEM A_DQ<20> 61
= % Ibve D1l e =MEM A 21> o
R10 -
o6 21 7 [Ty MEM A COT<O> R o S\ A Doz .
DQe4| it =MEM A DQ<24> o
pQes| & =MEM A DQ<25> o1
DQR6[ = =MVEM A 26> 61
DR7| = =MEM A DQ<27> o
DQes| Bt =MVEM A_DQ<28> 61
DQeo| BLo =MVEM A 29> 61
[ploclo] I =MEM A 30> 61
DQB1| B8 =MEM A 1> 61 68 60 51 40 23 22 21 20 19 17
DQS0_C| 1t =MEM A N<O> o
DQs1_c| &t =MEM A N<1> 61
DQs2_c| Pt =MEM A N<2> 61
DQs3_c o1t =MEM A N<3> o
boso_T| 120 ZVEM A p0> " 68 60 51 40 23 22 21 20 19 17
DQs1_T| &° =MEM A P<1> 61
DQs2_T| PO =MVEM A P<2> 61
DQS3_T| Do =MVEM A P<3> 61
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o .
JLCZSOO 1 C2301 1 C2302 1 C2303 1 C2304 + C2305 1 C2306 1 C2307
0. 1UF 0. 1UF —— 1uF ——1uF ——1uF ——1UF —— 10UF 10UF
10 — 10% — 0% — 1% — 1% — 1% — 0% 200
—IT &Y P PO . . . 2 Y o T -
0201 0201 102 102 102 402 0603 0603
o 60 51 40 23 22 21 20 19 17 _PPLV2 S3 . =
JLCZSZO 1 C2321 1 C2322 t C2323 JLC2324
1UF ——1uF ——1uF —— 10UF 10UF
0% — 1% — 0% —— 20% 2006
—IT @ : i . 2 52 o T -
402 402 402 0603 0603
68 60 5140 23 22 21 20 19 17 _PPLV2 S3 =

:
|

— 10% —T— 20%
1ov 5V

2 xR 2 X5R CERM
402 0603

60 55 23 22 21 20 _PP1V8_S3

g
|

— 1UF —— 10UF
10% =T 20%
1oV 25V
R 2 X5R CERM
402 0603

b

PLACEMENT_NOTE:

10uF caps are shared between DRAM
Di stribute evenly.

PP1V8 S3

PP1V2 S3

3|&[2(3

&

§

PP1V2_S3

PP1V2 S3

U2300
LPDDR3- 16GB
FBGA
(2 OF 2)
w
8
£
2
&
VDDL
g
o
w
OM T_TABLE
CRI Tl CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

LPDDR3 DRAM Channel A (
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LPDDR3 CHANNEL A (32-63)

u2400 u2400
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
68 61 24 MEM A CAB<O> R |cao (1 ©F 2) DQO|_P® =MEM A 32> o1 60 55 23 22 21 20 _PP1V8 S3 ~ (2 OF 2) B2
o0 o1 20 [Ty MEM A CAB<1> > P2 |car 8 par[ =MVEM A DO<33> o ~ g es
68 6124 MEM A CAB<2> e |caz g Dpee| Mo =MEM A DQ<34> o s b cs -
o5 o1 20 [Ty NEM A CAB<3> e 8 |cas 3 ps| Mt =MEM A DO<35> o o £ E4
68 61 24 MEM A CAB<4> M |caa o D) e =MEM A 36> 61 A0 g ES
o o120 Ty MEMA CAB<S> g P loas g D5 |2 =MEM A DQ<37> o = | | voor § i
68 61 24 7 M A B<6> B3 |cae é DQs| MO =MEM A > 61 us & J12
o o1 24 MEM A CAB<7> e |ca7 DQr| ML =MVEM A DO<39> o s ) @
68 61 24 EM‘—WO’\B pgg| Fit =MEM A 40> 61 U L6
68 61 24 m_’\/wfb—‘—u@g DQ@| 10 =MEM A 41> 61 uio %3
F9 = N4
o8 24 7 MEM A CKE<2> K3 |CKEO OM T_TABLE ﬁg 5 ;Em 2 22: : 65 60 51 40 23 22 21 20 19 17 _PP1V2 S3 -8 OM T_TABLE VsS -
o —MEMAGES2 g TOEL g DQo[ B g MEMADOS2>  Smiaw = GRITICAL ~
68 24 7 MEM A CLK P<1> I3 ok T DQL3| E0 =MEM A 45> o - RS
68 24 7 (TR MEM A CLK N<1> > J2 |lck_C DQL4| B0 -— =MEM A DQ<46> CED o > T2
o 24 20 7 MEM A CS L<0> [ERPN DQ15:—“%@ o = = C
w20 My MMACSLsl> g  lUAcsit ﬁsm—“;—mﬁ;E 0> o s =
8 |pvD DQL8| 120 =MEM A 50> o e re
| et : :
D2 =| > 61
= % |pVB gg RO @=p—=VEM A DO<53> D o 21 | voo2 =
I8 DQR2| RO =MEM A 54> o KK: :
o0 612020 7 (TNy—MNEMA QOT<0> g % loDT pQp3| i $ =VEM A DO<55> D - a2 VSSCAl ["a4
DQR4| Gt =MEM A 56> 61 " -
DQes| Sto =MEM A 57> o1 o ™
D@6l =@ =MEM A 58> o1 = o
DR7[ = =MEM A 59> 61 -
DQe8| Bl =MEM A > 61 % il -
DQeo| BLo =MEM A 61> o1 5 B12
[ploclo] I =MVEM A 62> 61 =3
DBl B8 =MEM A > o 68 60 51 40 23 22 21 20 19 17 _PPIV2 S3 2 >z
DQS0_C| L1t =MEM A N<d> o Z N :
DBLCLEE gy =MEMA DS N<5> ~ py e 2 Fiz
DQs2_c| Pt MEM A N<6> 7 61 68 v =
DQS3_C| oLt =MEM A N<7> o >
S VEM A peas . o6 60 51 40 23 22 21 20 19 17 _PP1V2 S3 . oy
DQs1_T| &0 @=p—=VEM A DG5S P<5> CED o = vssq |20
DQs2_T| PO M A P<6> 7 61 68 =P Lo
DQS3_T| Do =MVEM A P<7> 61 oz M
H8 iz B
HY
H11 Pz
J9 i
T6
210 1| vopQ T12
K8
a1
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o 12 =
N8
JLC24OO 1 C2401 1 C2402 1 C2403 1 C2404 1 C2405 1 C2406 a2
0. 1UF —— 0. 1UF —— 1UF —— 1UF —— 1UF —— 1UF 10UF
10% ) — io% — 0% — 0% = 0% 20% iz
—IT &Y P PO . 2 . T -
0201 0201 02 02 02 02 0603
1 -

68 60 5140 23 22 21 20 19 17 _PP1V2 S3
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68 60 51 40 23 22 21 20 19 17 _PP1V2_S3

PLACEMENT_NOTE:
1 C2410 1 C2411 1 C2412 -
1UF —— 1UF 10UF
o Ty 3% 10uF caps are shared between DRAM A
2 xsr 2 xsr 2 Y5R CERM . . SYNC_NMASTER=MASTER SYNC DATE=MASTEH
402 02 0603 Distribute evenly. —
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LPDDR3 CHANNEL B (0-31)

U2500
LPDDR3- 16GB
FBGA
68 61 24 MEM B CAA<O> R |cao (1 ©F 2) D =MEM B 0> o
ooz EyMMB CAACl> g P lem 8 D =MEM B DO<1> o
68 61 24 MEM B CAA<2> N2 |lcaz § DQ| MO =MEM B 2> 61
68 61 24 (TR MEM B CAA<3> > N3 |cas 2 DQa| Mt =MEM B 3> 61
68 61 24 MEM B CAA<4> M |caa P DM =MEM B 4> 61
o8 61 24 [T MEM B CAA<5> > F3 |cas e DB =MEM B 5> o1
68 61 24 7 M B \<6> B |cae é DQs| MO =MEM B, > 61
68 61 24 MEM B CAA<7> E2 |ca7 DQ7 [ M1 =MEM B 7> 61
o120 [TN)y— MEMB CAA<B> . @ |cAg DQBl F2 =MEM B 8> 61
68 61 24 [T MEM B_CAA<9> > < |ca9 DQ@| 10 =MEM B > 61
F9 =]
o8 24 7 MEM B CKE<0> K3 |CKEO OM T_TABLE bQLo 5 _NEM B 10= o
MVEM B CKE<1> 4 |ekEL DQLl =MEM B 11> o1
68 24 7 My—— ey CRI Tl CAL DQ12| Bt =MEM B 12> 61
68 24 7 MEM B CLK P<0> Bk T DQL3| E0 =MEM B 13> 61
68 24 7 (TR MEM B CLK N<O> > J2 |lck_C DQL4| B0 =MEM B 14> 61
68 24 23 7 MEM B CS L<0> L3 ~go DQL5 : :Em : 12: o
w2n ON)y—MMBCS L<l> g  UACSI ﬁs o = M B, 17> :
8 |pvD DQL8| 120 =MEM B 18> o1
S |pmi DQ1of T =MEM B 19> 61
Pe_|Dve DQRo| R =MEM B 20> 61
= % Ibve D1l e =MEM B 21> o
R10 2
o625 7 [y MEM B COT<O> R o S\ b bz .
D4l St =MEM B 24> o1
pQes|_co =MEM B 25> 61
DQR6[ = =MEM B 26> 61
D7l = =MEM B 27> o1
DQes| Bit =MEM B 28> 61
DQeo| BLo =MEM B 29> 61
[ploclo] I =MEM B 30> 61
DQB1| B8 =MEM B 1> 61
DQS0_C| 1t =MEM B N<O> o
DQs1_c| &t =MEM B N<1> 61
DQs2_c| Pt =MEM B N<2> 61
DQS3_C| oLt =MEM B N<3> o1
DQSO_T| L0 =MEM B P<0> 61
DQs1_T| &° =MEM B P<1> 61
DQs2_T| PO =MEM B P<2> 61
DQS3_T| Do =MEM B P<3> 61
68 60 51 40 23 22 21 20 10 17 _PPLV2 S3 .
JLC25OO + C2501 + C2502 + C2503 + C2504 + C2505 + C2506
0. 1UF ——o0.1UF —— 1UF —— 1UF ——1UF —/—1u OUF
16 —_ — 0% — 1% — 1% — 1% o
—IT &Y P PO . 2 . T -
0201 0201 02 02 02 402 0603
o8 60 51 40 23 22 21 20 19 17 _PPLV2 S3 " =
JLC2520 + C2521 + C2522 JLC2523
1UF ——1uF ——1uUF 10UF
0% — 1% — 0% 200
—IT & . i . T -
202 202 02 0603

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3

g
|

10% - 20%
1ov 5V
X5R 2 X5R CERM
402 0603

60 55 23 22 21 20 _PP1V8_S3

g
|

— 1UF 10UF
10% —T 20%
1oV 25V
R 2 X5R CERM
402 0603

PLACEMENT_NOTE:

10uF caps are shared between DRAM
Di stribute evenly.
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68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA

o8 61 24 MEM B CAB<0> R |cao (1 &F 2) DQO|_P® =MEM B 32> o1
68 61 24 EM‘—WO’M 8 DL =MEM B 33> 61
68 61 24 MEM B CAB<2> 2 Ica2 g‘ DQ| MO =MEM B 34> 61
68 61 24 [T MEM B CAB<3> e N |ca3 2 DQa| Mt =MEM B 35> 61
o8 61 24 MVEM B CAB<4> v |cad B Perid] =MEM B DOQ<36> o1
o6 61 24 [Ty MEM B CAB<5> > 3 |cas g DB =MEM B 37> o1
68 6124 7 M B_CAB<6> B3 |ca6 é DQe| MO =MEM B > 61
68 61 24 MEM B CAB<7> B |ca7 DQ7| Mt =MEM B 39> 61
68 61 24 [T MEM B CAB<8> - > |cag DQg| Fit =MEM B 40> 61

oo o1 2a (TN)—MEM B CAB<O> g @ ICA9 DQo| 20 M B > 7 61 68

F9 =|
o824 7 MVEM B CKE<2> % |ckEo oM T_TABLE DQL0 = :’VE'V' B DO<42> 61
MEM B _CKE<3> < |ckeL DQL1 =MEM B DO<43> o
6824 7 (TN)—E=n B SOESS2 oy CRI Tl CAL DQL2| B =MEM B 44> 61
o8 24 7 MEM B CLK P<1> I3 ek T DQL3| Ee =MEM B 45> o1
68 24 7 (TR MEM B CLK N<1> > J2 |lck_C DQL4| B0 =MEM B 46> 61
68 24 22 7 MEM B CS L<0> L3 ~go DQLS : :Em : Z;: o
68 24 227%“(:%1* %3 To ; M B 19> :
8 |pvD DQL8| 10 =MEM B 50> o1
< |pwvi DQ1of T =MEM B 51> 61
P8 |pve DQROo| R =MEM B 2> o1
= % Ibve D1l e =MEM B 53> o
R10 =]

won s E MMBOI0> g 0 lopr Dpa SVeME e ,
DQR4| Gt =MEM B 56> 61
DQE5| 0 =MEM B 57> o1
D6l @ =MEM B 58> 61
DR7[ = =MEM B 59> 61
Ims B11 =] M B > 61
DQ9| B =MEM B 61> o1
[ploclo] I =MEM B 62> 61
DQB1| B8 =MEM B > 61
DQS0_C| L1t =MEM B N<4> o
DQs1_c| &t =MEM B N<5> 61
DQs2_c| Pt =MEM B N<6> 61

DQs3_cf 2t MEM B N<6> 7 61 68
DQSO_T| L0 =MEM B P<4> 61
DQs1_T| &° =MEM B P<5> 61
DQE2_T| ™0 gy =MEM B DOS P<6> o

DQS3_T| Do MEM B P<6> 7 61 68

68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 .
JLCZGOO + C2601 + C2602 + C2603 + C2604 + C2605 + C2606
0. 1UF ——0.1UF —— 1UF —— 1UF —— 1UF —— 1UF 10UF
T iV T, 18 T, v T, & T, & T, & B
2 X5R-CERM 2 XSR CERM 2 Xxsr 2 R 2 R 2 xR 2 X5R CERM
0201 0201 02 402 402 402 0603

68 60 5140 23 22 21 20 19 17 _PP1V2 S3

.||__|

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3

Di stribute evenly.

+ C2620 tC2621 tC2622 + C2623
1UF ——1UF —— 1UF 10UF
—Ij 87 S S T B
X5R X5R X5R X5R- CERM
202 202 402 0603
PLACEMENT_NOTE:
+ C2610 1 C2611 -
1UF 1UF
—F v _j v 10uF caps are shared between DRAM
X5R X5R

60 55 23 22 21 20 _PP1V8_S3

g
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68 60 51 40 23 22 21 20 19 17 _PP1V2 S3
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Intel recconmends 55 Chm for CMD ADDR, 80 Ohm for CTRL/CKE, 38 Chm for CLK
60 51 24 PPOV6 SO DDRVIT
MEM A CAA<9> RP2701 56 4 5
oo D NN\ e 1 C2700
s 61 20 [T MEM A CAA<8> RP2701 563 ANA/ 6 oAU
o8 6120 7 (TR)—MEM A CAA<6> RP2701 56 2 AAA S% 132w 4X0201-HF 20%
5% 1/32W - 2
68 61 20 [TRy—MEM A CAAS7> RP2701 56 1 AN 8 4X0201- HF CERM X5R- 1
68 61 20 MVEM A CAA<5> R2700 56 1 o 5% UEEW  4x0200 bR
o 20 7 % MEM A CLK P<0> R2701 39 1 mz S oW 201 W
o 20 7 T—MEM A CLK_N<0> R2702 39 1 , 5% 20w 201 W 1 C2701 1 C2702
o8 20 7 MEM A CKE<1> R2703 82 1 p 5% 20w 201 W 0. 47UF 0. 47UF
O R2704 5% 1/20W 201 W 20% T390
o0 20 7 (CE)—MEM A CKE<O2 82 _IAAAE 2 Srery |2 Gamxers
o0 51 20 (TEy—NEM A CAA<d> R2705 56 1 , % 2w 201 W 20 201
o0 51 20 (TAy—MEM A CAA<3> R2706 56 _IAAN 2 S% 120w 201 W
o0 o1 20 (TNy—MEM A CAA<D> RP2703 56 AAAS 5% 1/20W 201 MF
58 6120 [T MEM A CAA<1> RP2703 56 3,\/\/\/ s 5% 132w 4x0201-HF 1 C2703 1 C2704
o0 51 20 (THy—NEM A CAA<O> RP2703 56 2 7 S% 132w ax0201-HF 0, 47TUF —— 0, 47UF
o0 o1 21 (THy—MEM A CAB<O> R2725 561 AAN 2 % 1S2W  4x0201- HE 2 W ema 2 A e
o8 6121 [TNy—MEM A CAB<8> RP2707 56 EAANS 5% 1/20W 201 MF 201 1
o 6121 7 (TR)—MEM A CAB<6> RP2707 56 3 5 S% 1/32W  4x0201-HF
o0 o1 21 (THy—MEM A CAB<7> RP2707 56 2 m 7 5% 1/32W  4x0201-HF
o8 61 21 (TR MEM A CAB<5> RP2707 56 1 AN, g 5% 132w 4x0201-HF 1 C2705 1 C2706
8 21 7 MEM A CLK P<1> R2707 39 1 o S% US2W  4x0201-HF 0. 47UF 0. 47UF
[mmvg A% 5 200 — 2656
o8 21 7 [Ty MEM A CLK N<1> R2708 39 i AAA L2 O% oW 201 W 2 W ema 2 A e
o0 21 7 (TR)—MEM A CKE<2> R2709 B2 1 AAN2 S% 120w 201 W 201 201
o 21 7 (THy—MEM A CKE<3> R2720 82 1 AAAZ S% 1720w 201 W
o0 o1 21 (TRy—NEM A CAB<d> R2721 56 1 AN S% 120w 201 W
o8 61 21 [TR) MEM A CAB<2> RP2704 56 4,\/\/\/ 5 5% 120w 201 W 1 C2707 1 C2708
68 61 21 VEM A_CAB<3> RP2704 56 3 6 5% 1/32W  4X0201-HF 0. 47UF 0. 47UF
[mne A% o 20% T 20%
MEM A CAB<1> RP2704 56 2 7 5% 132w 4x0201-HF 2V av
o8 o121 [T AN\ 2 CERM X5R- 1 2 CERM XSR 1
o8 61 21 [TR)—MEM A CAB<O> RP2704 56 1 AAN 5% 1/32W  4X0201- HF 201 201
o 2120 7 (T)—MEM A CS_L<0> R2722 82 1 AN S% 132w 4x0201-HF
o0 21 20 7 (C)—MEM A CS L<1> R2723 82 IAAN2 S% 120w 201 W
68 612120 7 VEM A _ODT<0> R2724 82 1 , 5% 20w 201 W 1 C2709
> NN 5550w —z01 AR
200
Spare 2 CERM XGR- 1
RP2703
56
NCX—AAA~—X NC CRI Tl CAL
5% PLACE_NEARERP2701. 5: 4mm 1.C2720
1732w
4%0201- HE 22LF

—F

6.3V
X5R- CERM 1
603

60 51 24 PPOV6 SO DDRVTT
MEM B CAA<9> RP2712 56 4 5
g VEM B <8> RP2712 56 3/\/\/\/ o 5% 1/32W  ax0201-FF 12710
o8 61 22 CAA
- T o = L1 RN L
5% 1/ 32W - 2
o8 o1 22 7 (T)—NEM B_CAA<6> RP2712 56 1 AAAS 4X0201- HF CERM X5 1
o8 61 22 [Ty MEM B CAA<E> R2710 56 1 o % 132w 4x0201-HF
o 22 7 [T)—MEM B CLK P<0> R2711 39 1mz S% 1720w 201 W
o 22 7 (Cy—NMEM B_CLK_N<0> R2712 39 1 AAA 2 O% 2ow 201 W 12711 102712
o0 22 7 [T)—MEM B CKE<1> R2713 82 IAANZ 5’ 1: 20w 201 W géwanUF f— 2.-,;‘7UF
MEM B _CKE<0> R2714 82 1 ,  S% 120w 201 W av av
oo 22 7 [T NV 2 CERM XSR 1 2 CERw XSR
o0 61 22 [TFy—NEM B CAA<d> R2715 56 1 ,  S% 2w 201 W 201 201
o0 61 22 [TNy—MEM B CAA<2> R2716 56 1 o  S% zow 201 W
RP27J 3 56 4 5 5% 1/ 20W 201 MF
o0 61 22 (TNy—MEM B CAA<3> AAA R —
o8 61 22 [TR) MEM B CAA<1> RP2713 56 3,\/\/\/ 6 12713 1 2714
o8 51 22 [T)—MEM B _CAA<O> RP2713 56 2 7 5% 1/32W  4X0201-HF 2.-,;‘7UF f— 26%47UF
o0 61 23 (TNy—MEM B_CAB<0> R2735 56 i AAN 2 S% 132w 4x0201-HF 2 W ema R VA
o0 61 23 [TNy—NEM B CAB<8> RP2717 56 EAANS 5% 120w 201 W 201 1
o0 61 23 [TWy—NEM B CAB<7> RP2717 56 3 g 5% 1/32W  4x0201-HF
68 61 23 7 MEM B_CAB<6> RP2717 56 2’\/\/\/ 7 5% 1/32W  4x0201-HF
68 61 23 % MEM B CAB<5> RP2717 56 1% g 5% 132w 4xo0201-HF 1. C2715 12716
68 23 7 MEM B CLK N<1> R2717 39 1 , 5% Us2W  4x0201-HF 0. 47UF 0. 47UF
E /\/\/\/ 01 20% T 20%
o0 23 7 [)—MEM B QLK P<1> R2718 39 1 AAA 2 O% oW 201 W 2 W ema 2 W en
o0 23 7 [T)—MEM B CKE<2> R2719 B2 1 AAN2 S% 1720w 201 W 201 201
o 23 7 (T)—NEM B_CKE<3> R2730 82 1 ,  S% 120w 201 W
D MEM B cAB<s> R2731 FEAAASE I N
68 61 23
o8 51 23 [TR) MEM B CAB<2> RP2714 56 Am 5 5% 1/20W 201 M 12717 1 C2718
68 61 23 MEM B_CAB<3> RP2714 56 3 5 5% 1/32W  4X0201-HF . 4TUF 0. 47UF
[mnvg VN 5 20% T 20%
MEM B _CAB<1> RP2714 56 2 7 5% 132W  4X0201-HF av av
o8 61 23 [Ty NV 2 CERM XSR-1 2 CERM X5R
o8 51 23 [TR)—MEM B _CAB<0> RP2714 56 AAAA 5% 1/32W  4x0201- HF 201 201
o0 23 22 7 (T)—NMEM B_CS_L<0> R2732 82 LAANZ S% 132w 4x0201-HF
o0 23 22 7 (T)—MEM B CS L<1> R2733 82 IAAN2 S% 1720w 201 W
68 6123 22 7 MEM B ODT<0> R2734 82 1 , 5% 20w 201 W 1C2719
o AN Az C2719
S
Spare %lm X5R- 1
RP2713
56
NCX—AAN,~—xX NC CRI Tl CAL
5% PLACE_NEAR=RP2714. 8: 4y C2740
1732w
4%0201- HE 22UF

20%
6.3V
2 X5R- CERM 1
603

ISYNC MASTER=J43 M.B

SYNC DATE:O&/ 21/ 2012
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CRI TI CAL
OM T_TABLE
E 2840 i PCI E TBT D2R P<0>
o 1 rE—PALE TBT R2D C P<0> ng?)owp I I T e e omr Ler POLE TBT R2D P<0> ABY | pERP_0 U2800 PETP 0| AD5 & POIE TBT D2R C P<0> PTT=a | BT e == —— oD o
: PCI E TBT R2D N<O> AAL0 FAL RI - F PETN_O| AD7 &z PCIE TBT D2R C N<O> ;
o 14 ry—PCLE TBT R2D C N<0> C2801  :||: ey * FERNO w\LFCB(;?E rec B T | L oD ¢ o7
0.1UF | [130% DeRcsRaoz01 SYM1 OF 2 ETL
E 2842 I PClE TBT D2R P<1>
o7 14 ry—PAE TBT R2D C Pel> C28?321ur I I s Lz POLE_TBT_R2D P<1> AAL2 | pERP 1 PETP 1| AD9 & PCIE TBT D2R C P<l> |—|0 e e R oo et
. 67 PCLE TBT R2D N<1> AB13 | PERN_1 PETN 1| AD11 & PCIE TBT D2R C N<1> 4' |
e B L 1|l PCIE TBT D2R N<1>
o 1« [p—PCLE TBT R2D G Nel> L2808 L (2843 || FOETBT DR Mol e S
0. 1UF % 0. 1LF
E Cc2844 i PCIE TBT D2R P<2>
o7 1+ (—PAE TBT_R2D C Pe2> C28?341u|: I I Tow e cemor Ler POIE TBT R2D P<2> ABI5 | pErp 2 8 PETP_2| ADL3 o PCIE TBT D2R C P<2> T T | e o
: PCIE TBT R2D N<2> AALG | pERN 2 PETN 2| AD15 & PCIE TBT D2R C N<2> : .
o7 14 [—PCLE TBT R2D C Ne2> C2805 | |: e = L w = 12845 I I . PG E TBT DoR Ne2> o i o
o 10F | [T sercam ozt G 0. 1UF
o 2846 .||
NI 1| |:___PCIE TBT D2R P<3>
o7 1 rp—PAE TBT R2D C Pe3> C28%61UF I I o e e owr Ler PCLE TBT R2D P<3> AA18 | pERP 3 PETP_3| ADL7 o PCIE TBT D2R C P<3> I T L e o
: s PCIE TBT R2D N<3> AB19 | PERN 3 PETN_3{ ADLO o POIE TBT D2R C N<3> 2847 |
. L L +||:___PCIE TBT D2R N<3>
o7 10 rmy—PCLE TBT R2D C N<3> C28?371u|: I I Y VIR 1 o1 [ v mRewm oo oD e o7
10 15 [TRy—BCH TBT_PCI E RESET L PS5 | PERST_OD_N RSENSE[_U20 TBT_RSENSE
26 TBT. P T L R4 | PWR_ON_POC_RSTN RBI AS| V20 TBT RBIAS 'R2855
1K
o2 o0 20 26 10 » _PP3V3 TBTLC TP TBT MONDCO AD23 | vonooo roh 62 60 20 25 10 17 _PP3V3 TBTLC
TP_TBT MONDCL AC24 ADL 150w o STUE
’ mT MONDCL Rsm7®l3( L8 2%1 Security strap setting is XORed with N
BYPASS=U2890: : 2mm R2815* DEBUG For nonitoring current/vol tage wis bit in the flash, so the active-level ?02K867 =
1
d 1 2890 R2892* R2893 NCSTUFE TBT_MNCBSP MONCBSP = depends on the code in the flash. o
R2890 R2891 1UF 3. 3K 3. 3K NNE TBT _MONOBSN WL6 | MONOBSN ) 1/ 20
3.3K 3. 3K 613V 5% 5% NONE [8) Used for straps in host node If strap != bit then security is enabl ed? 201
oSk % w Srm 2 CR T CAL 1/ 20W 1/ 20w 0201, DEBUG For nonitoring cl ock - (h GPI O 16/ DEVI CE_PCI E_RST V6 TP TBT PCIE RESETO L ! 2
203 TP_TBT_THERM DP THERVDA = i
201, , 201 ©  OM T_TABLE 012 220 Use AA8 GND bal | for THERM DN s GPI O 17, ﬁsg TBT DFT STRAP 1
= GPIO 18 TBT_ROM SECURI TY_XOR
= s TBT SPI_MOSI AA2 | EE DI el 0 10| VI TBT DFT STRAP 3
(TIBT_SPI_MOSI) spi/io0 DOIOLl2  (TBT SPI_M SO 6o TBT _SPI_M SO Y3 | EE_DO =
U2890 6o TBT SPI CS L TS| EE CS N 1 1 1
(IBI_SPI_QOK) 5 |cLK - PCl E_CLKREQ OD_N_V3 TBT CLKREQ L 12 R2861 R2862 R2863
_SPI_| W:XYELLG e TBT SPI_CLK U8 | EE_CLK o> 10K 10K 10K
o
(TBT_SPI_CS 1) igos TS e ) § )
TBTROM WP L 3we+ R2829* 10 36 35 [ry—XDP JTAG | SP TDI Y2 o 2201 220 220
ABL
29 10 [Ty LTAG TBT TMVS — Lo ™S REFCLK_100_I N_P|_AB21 POl E CLK10OM TBT P am w2 o7 Divides 3.3V to 1.8V
TBTROM HOLD L 7qHoLD 0 18 160 15 [IR)—XDP JTAG | SP TCK REFCLK_100_| N NLAD21 _ PCl E CLK100M TBT N a2z o : :
G\ND_THRM_PAD| N 18 ¢on—LTAG TBT _TDO Y | 100 T R2895 1
2 . 2 TBT. Igg EN \F:: TEST_EN XTAL_25 | NLAA24 &7 SYSCLK CLK25M TBT R 1,\8/2?\/2 SYSCLK CLK25M TBT am o
BT PVR_GOOD TEST_PWR_GOOD e ol AB2
XTAL_25_0UT]| 3 TP TBT XTAL25QUT oW 62 60 26 25 18 17 _PP3V3 TBTLC
1 208 26 25 PP
|1?020825 65 25 _DP_TBTSNKO M. P<3> E14 | ppSNko_3_P | M GLK AAd TBT TMU QLK 507 30 38 20 27 20 3
§ 10 o5 25 _DP_TBTSNKO M. N<3> D13 | DPSNKO_3_N NO STUFF R2881" R2880*" ‘R2882
1/ 20w 1 1
, %61 o5 25 _DP TBTSNKO M. P<2> E16 | ppsnko_2_P R28190E 53896 100K 100K 100K
o5 25 _DP TBTSNKO M. N<2> D15 | ppsnko_2 N DPSRC_3_P| Al4 TP _DP TBTSRC M. CP<3> o > o vzbw 20w 120w
DPSRC_3_N _BL5 TP DP TBTSRC M. C\<3> o W e’ 201, 2wi,[ |, %0
65 25 _DP_TBTSNKO M. P<1> E18 | ppsNKO_1_P = = 201, 2201
o5 25 _DP_TBTSNKO M. N<1> D17 | pPSNKO_1 N DPSRC_2_p| Al2 TP _DP TBTSRC M. CP<2> o 26 25 _TBT_EN ClO PWR L
o DPSRC 2 B13 TP _DP TBTSRC M. CN<2> 2 i 25 _TBT DDC XBAR EN L
os 25 _DP_TBTSNKO_M._P<0> E20 | ppSNKO_0_P - = = 45 1 _HDM TBTMUX_SEL TBT _—
os 25 _DP_TBTSNKO M. N<O> D19 | ppsNKo_0_N > DPSRC_1_P|_A10 NC DP TBTSRC M. CP<l1> 52 v 25 _TBTDP_AUXI O EN
B11 NC DP TBTSRC M. CN<1>
o 25 _DP_TBTSNKO AUXCH P G4 | DPSNKO_AUX_P 5 DPSRC_1.| * s _DP TBTSRC HPD
. 65 25 _DP_TBTSNKO AUXCH N R | DPSNKO_AUX_N o DPSRC _0_P| A8 TP _DP TBTSRC M. CP<0> 62 PP3V3 TBTLC 17 18 25 26 60 62
SNKO AC Coupl i ng - %) DPSRG_0_N_B9 TP _DP TBTSRC ML CN<O> o R2832* ‘R2883
DP_TBTSNKO M. C P<0> 2820 .|| DP TBTSNKO M. P<0> 12 CCT— DP TBTSNKO HPD DPSNKO_HPD = 100K 100K
65 5 [T | Fror—so—owr 25 65 (&) DPSRC_AUX_P|_J4 NC DP TBTSRC AUXCH CP 62 N N o § oW
;in Yok ceRM R2830° o5 25 _DP_TBTSNK1 M. P<3> E6 | DPSNK1_3_P DPSRC_AUX_N|_J2 NC DP TBTSRC AUXCH CN s R218070§ ?1320?(79 201 2o
o5 5 (DR TBTSNKO M. C N<0> 28 e DP_TBTSNKO M. N<O> 25 65 100K DP TBTSNKL M. N<3>. D5 | pPSNKL 3 N hy 10 2 2
0.10r | [ige v on 5 o= =5 DPSRC_HPD, AC2 DP_TBTSRC HPD s 11200 20w
1/ 20W - - 48
M 65 25 _DP_TBTSNK1 M. P<2> E8 | DPSNK1_2_P 201, , 201
o5 s [T¥)—DP_TBTSNKO M. C P<i> 2822 H s DP TETSNGO M. Pel> 25 6 201, o5 25 _DP_TBTSNKL M. N<2> D7 | DPSNK1_2_N w TBT_GPl 2 =
0.10F ek G102/ TMJ_CLK_I N AC_PRESENT] czeoss s ac sz zrzees PPAVESA
o 5 T DP_TBTSNKO M. C N<1> Cc2823 NI DP_TBTSNKO M. N<1> 25 65 65 25 _DP_TBTSNK1 M. P<1> E10 | pPSNK1_1_P GPl O_3/ FORCE_| L6 TBT PWR EN am s
0.1uF | [ 1% _1ev o201 = s 25 _DP_TBTSNKL M. N<1> D9 | pPSNKL_1_N GPI O_4/ WAKE_OD_N|_H5 SMC PME S4 DARK L o 5
’ o 0_PLUG EVENT_N HV_OK_0D Y7 TBT_Cl O PLUG EVENT L NO STUFF NO STUFF
GPIO 5/ ClOPL oo 15 1
o5 5 TH—D22 TBTSNKO M. C P<2> c2824 e DP_TBTSNKO M. P<2> 25 65 65 25 _DP_TBTSNK1 M. P<0> E12 | ppsNK1_0_P - " @PlO6 O GO SDA « Y1 HDM TBTMUX SEL TBT 15 25 R2885* 'R2886
0. 1UF | [ 338 lev o2t o5 25 _DP_TBTSNK1 M. N<O> D11 | DPSNKL_0_N FIO7 a6 s oo T7 BT OGPl O7 <™ 10K % 10K
T 2 7_| > SCL_ 1200 120w
» > (-2 TBISNKO M. C Nep> C2825 I I s DP TBTSNKO M. N<2> 25 o5 o5 25 _DP TBTSNK1 AUXCH P H3 | DPSNK1_AUX_P GPI 0_8/EN_CI O PWR N 00| V7 TBT EN GO PWR L oD = = R w
0.10F 1R cerm 65 25 _DP_TBTSNKI_AUXCH N HL | DPSNK1_AUX_N GPI O 9/ SX_CTRL_CD*| M TBT BATLOWL am 7 7 a0
DP_TBTSNKO M. C P<3> 2826 e DP_TBTSNKO M. P<3> GPlo 14/ T1 TBTDP_AUXI O EN @m 2 2 27
&5 s [T o 10F 1% v ozt e 19 13 (OOT}—¢ DP TBTSNK1 HPD W | DPSNK1_HPD @l o 15 13 TBT_DDC XBAR EN L oD > 28
. X5R- CERM -
os s TEy—DP_TBTSNKO M. C N<3> c2827 N DP_TBTSNKO M. N<3> 25 65 . PEE—
o.10F TGy R2831 A R2D C P<0> @4 | PA_CI 00_TX_P/ DPSRC_0_P PB_Cl C2_TX_P/DPSRC_0_P| R4 NC TBT B R2D CP<0> o 202
o 5% A R2D C N<O> E24 | pA_ C C0_TX_N DPSRC_0_N PB_Cl 02_TX_N/ DPSRC_0_N_N24 NC TBT B R2D CN<O> oo 62
1200
65 13 DP_TBTSNKO AUXCH C P c2828 | E— IODZPMTBTSNKO AUXCH P 25 65 o , o 20 TBT A D2R P<0> @2 | pa_Cl 00_RX_P PB_Cl c2_RX_P|_R22 NC TBT B D2RP<0> Ve [ R2888"* 'R2887
DP_TBTSNKO AUXCH C N C28§91UF || o DP_TBTSNKO AUXCH N o0 20 [CR—TBT A D2R N<O> E22 | PA Ol 0O_RX_N PB_ClC2_RX N N2 NC TBT B D2RN<O> < * 10K 10K
65 ISE : z 25 65 5% 5%
0.10r | [k oo = 2 BT A CONFIGL BUE P1 | pA_CONFI GL/ G O_0_LSEO PB_CONFI GL/ G O_2_LSEQ_D3 TBT B CONFI Gl BUF am g Heow e
2 [)—TBT_A CONFI G2 RC K5 | PA_CONFI G2/ 1 O_0_LSCE PB_CONFI G2/ O O_2_LSOE| ML TBT B CONFIR RC Yany kU 201, 220
SNK1 AC Coupling NOTE: The followi ng pins require testpoints:
C2830 | DP TBTSNK1 M. P<0> A R2D C P<l> L24 | pA_C1 OL_TX_P/ DPSRC 2_P PB_CI CB_TX_P/ DPSRC_2_p| W24 NC TBT B R2D CP<1> oo - s g pl q A G:To i
os 18 5 [Ty DP TBTSNKL M. C P<0> T e 25 65 A R2D C N<1> J24 | PA O OL_TX_N DPSRC_2_N PB_Cl 0B_TX_N DPSRC_2_N_124 NC TBT B R2D CN<1> o - 1- ool o - @Ol L
. ok ceRM ) | ) | =
o 10 5 (D TBTSNKL M. C N<0> 2831 NIE DP_TBTSNK1 M. N<O> 25 65 o0 20 [Ty TBT_A D2R P<1> L22 | pao cO1_RX_P PB_Cl 0B_RX_P| V22 NC TBT B D2RP<1> Ve [ 2- GPlO2 10 - GPIO 14
0.10r &k on o0 20 [y TBT_A D2R Nel> 322 | pA Cl OL_RX_N PB 0 GB_RX_N_U22 _ NC TBT B D2RN<1> am e 3. o3 11 - &loo
4- GPIOS 12 - GPlO 12
65 18 5 [TNy—DP_TBTSNKI M. C P<1> Cc2832 L DP_TBTSNK1 M. P<1> 25 65 A _LSTX N8 | pA_LSTX/ CI O 1_LSEO PB_LSTX/ Cl O 3_LSEQ_M NC TBT B LSTX ooy 2 5 . PCIE RST 1 N 13 - &Pl O 10
0.10F | gk oot A_LSRX 36 | PA_LSRX/ CI O 1_LSCE PB_LSRX/ €I O_3_LSCEP7 167 8 LoRx yan B 6 - PCIE_RST 2_N 14 - PB_LSTX
o5 10 5 (Ty—DP TBTSNKL M. C Ne1> C2833 e DP_TBTSNK1 M. N<1> 25 65 > e Rer o N 15 PoLoRx
0.1UF | 1ge aov o201 TBTPA M._C P<1> AL6 | pA DPSRC 1_P n PB_DPSRC_1_P| A20 DP TBTPB M. C P<1> o - RST_3_ >
2834 | TBTSNKI M. P<2 TBTPA M. C Nel> B17 | PA_DPSRC_1_N PB_DPSRC_1_N_B21 DP_TBTPB M. C N<1>
65 185 DP TBTSNK1 M. C P<2> L DP <2> 25 65 - - SYNC_MASTER=T29 RR SYNC DATE=01/ 19/ 2013
(2ag 0.1UF | [ 1% lev 0201 TBTPA M._C P<3> Al8 | pA_DPSRC 3_P o PB_DPSRC_3_P|_A22 DP TBTPB M. C P<3> oD I'P!!g T
o 10 5 [my—D_TETSNKL M. C N2> 2835 . H : DP_TBTSNKL M. N<2> 25 o TBTPA M. C N<3> B19 | pA DPSRC 3 N PB_DPSRC 3_N B23  DP TBTPB M. C N<3> o Thunderbolt Host (1 of 2)
To% TV 0201
0. 1UF " T
836 T TBTPA AUXCH C P L4 | pA AUX_P PB_AUX_P| K3 NC DP_TBTPB AUXCH CP CED o2 o0 it .
os 10 5 [ry—DP_TBTSNKL M. C P<3> 0| DP TBTSNC M. P<3> 25 65 TETPA AUXCH G N 2] pa_AUX N pB_AUX_N_KL NC DP_TBTPB AUXCH CN D o2 o Appl e I nc.
. o
65 18 5 [TNy—DP_TBTSNKI M. C N<3> 2837 N DP_TBTSNK1 M. N<3> 25 65 TBTPA HPD M8 | PA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB HPD Yan K S
0.1UF |1 10% aev 0201 NOTI CE OF PROPRI ETARY PROPERTY:
- TBT A HV EN R8 | GPI 0_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B HV EN oD THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
TBT A ClO SEL N2 | GPl O 10/ PA_Cl O_SEL/ BYP1 GPl O 11/ PB_Cl O SEL/BYP1| R2 TBT B C1 O SEL oD @ PROPRI ETARY PROPERTY_OF APPLE ‘| NC.
A ) - L — M THE POSESSOR AGREES TO THE FOLLOW NG
o5 18 13 DP TBTSNKI AUXCH C P €2838 I o DP TBTSNKL_AUXCH P zs o TBT A DP_PVRDN P3| GPI O 12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT B DP_PVRDN oo = | TO MAINTAIN TH & DOCUVENT | N CONEI DENCE
C28§91UF I - Cef 11 NOT TO REPRODUCE CR OCPY I T
L DP_TBTSNK1 Al N -
on o vegEry--OP TBISNKL AUXCH C N 0 10F |l 0% _1ov ozor = UXCH e For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. ':i/ /’;‘E’I ;?Gf\s/?ésg;v:?u SHIT IN VHOLE OR PART
. ok ceRM
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u2940
Part TPs22920
1.05V TBT "Cl O Switch
Type Load Switch
Internal switch not functional on RR
R(on) 8 nthm Typ
@1.05v 11.5 nChm Max PP1VOS TBT 26 62
TI CAl PP3V3_TBTLC
R Max Current = 4A (850) U2940 70z 0 60 62
OM T_TABLE TPS22920
. o PPLV05 TBTRDV Gl10 Ji0 - 62 g0_PP1V0S5 TBTCI O n b » R2945
W AL N W OTH=0. 56 WY a2 u2800 12 - WAL N WOTH-O. 4 W " ” 100K
R || Vo M Gia FALCON- RI DGE- FR2C K11 . . | Ve e r v Vaow
C2900 * c2901 * c2902 * 2903 * 2904 2905 2906 o0 o FCBGA 2930 2931 2932 200 o cop a =3 W
1.00F [ p— [ p— e — e p— 1.00F 1.00F Gl16 SYM2 OF 2 L10 s p— [y p— 1.00F CRITI CAL z
3v av 6.3V 3v 6oy 6.3V 6.3V Gl8 ML1 6.3V 3v 6.3V 2 TBT EN QO PR
xsR 2 x5R 2 x5R 2 x5R 2 xwr 2 xsR 2 xsR 2 x5R 2 x5R 2 x5R 2
0201-1 0201-1 0201-1 0201-1 02011 0201-1 0201-1 H19 N10 0201-1 0201-1 0201-1 GND 4
. Ho N14 8 1 C2940 s|D %\%L(?GVK- 7
J18 P11 —— 1 oF — | sorse3
= VCC1PO_Cl g = 2%
K15 P15 L o =1 s
K17 R10 0201-1 »—|
K19 R14 L
K7 T11 S 2
VCC1PO_RDV_DECAP 1
L16 T15
1 = 34 30 26 18 17 12 53 55 33 8°_PP3V3 SO
P19 ul4 57 54 43 42 41 40 35 38 37 36 5
Li: Vil VER 5
Vis5 SVR input to RR - 1100 mA EDP
e 8 N T3P | wacone p—
a2 > el POC i nput to RR - 150 mA EDP
- DIWN5SLO6VK- 7
w4 VCC3P3| | N I'solated to reduce noise from SVR Pull-up (S0) on PO page SOT563
62 26 _PP1VOS5 TBT V5 @945
M NCNEGCW OTH-0. 20 M J8 w
v s K9 PP3V3 TBTLC 17 18 25 26 60 62 PP3V3 S4 25 26 27 29 34 36 37 56 60 62
NI \E W OTH0 7
2910 * 2011 * L14 veesps_Lg_Ys - M RECCW DT 0. 2 Mt . o 3.1 W (Dual - Port)
b e —— O = M | | svR vecipo e 2.4 W(Single-Port)
o e RS ML7 H13 2950 ! 2951 * 2952 1 2953 1 EDP: 1.25 A
1 0201-1 0201-1 P17 H15 100F —— 10UF 10UF 10UF
V19 H17 o8 °v o5 o5 o5 PLACE NEAR-C2953. 1 1rm
X 2 CERM XSR CERMXSR 2 CERMXSR 2 CERM XSR 2 N
CRITI CAL A1 H7 0201-1 0402-1 0402-1 0402-1 0402-1
L2920 = A4 VCC3P3_RDV_DECAP| [ L18 1 , XW2960
0. 68UH 20% 4. 2A- 0. 0320HM A6 NI = "
1900 mA EDP SVR—I ND = 1
. > 1 2 g PLVOSTBT Sw B3 R18
Pl MBO41B- SM M ACNEGK W OTH-0. 20 M W0 PP3V3 TBTRDV PP3V3 S4 TBT E
01 DT-TRUE BS W N_L| NE_W DTF-0. 58 W N LI NE_W DTFE0. 55 W
C2923 ' Cc2922 * c2921 * C2920 * SW TCH_NCDE=TRUE NCye—— SVR_AMON M N_NEGK_W DTH=0. 20 M1 M N_NEGK_W DTH=0. 20 M1
1 . Vo TAceSs 3V Vo TAcess 3V
e — e — 1ox 1ox CRITICAL 25 £op ! C2980 C2960 * c2961 *
cnlin 2 e . e D2920 A2 20 e R L
0402-1 0402-1 0402-1 0402-1 so0-323 A24 e , 6 v
¢ NSRI020MAETLG AALSL [ o201-1 2011
| AA20 H21 q q
= AA22 H23
AAB Jia = =
= AB11 J16
AB17 J20
AC10 K13
ACL2 K21
AC14 K23
ACL6 a L12
ACL8 6 L20
AC20 M3
AC22 el
ACA Me3
ACE Mo
AC8 N12
Bl N16 62 60 56 37 36 34 29 27 26 25 _PP3V3 S4
B7 1| vss vss| | N20 %0 55 27 17 [Ty SV DELAYED Pvrcd TBT "POC' Power-up Reset
c10 P13
o 2 e fiifimes '
c14 P23
RTICA . * C2990
Cc16 P9 R2995 OO e R2990 R2992 & 0.1F
c18 R12 100K pe 100K 100K T
&) R16 o [V} eow oo L2990 ? en
" SYM_ VER 3 " " TPS3895ADRY 402
<0 R20 o, £-3 Lo o, -y
c22 T13 Push-pul | out put
=24 T17 15 [TN)—LBL PCC RESET L 0 TxTD TBTPOCRST MR L : |ENABLE SENSE_QUT|_* TBT_PWR ON POC RST L oo 25
(o7} T21 I_“—[ TBTPOCRST_SENSE 3 |SENSE CTLS TBTPOCRST _CT.
[e3 T23
c8 9 'R2991 CiND
02 > 2995 * 2991
1 Ul o —L— & 249K
D23 uL6 o T S T
E4 V13 e ¢ 201
F11 V21
F13 V23
F15 V9 Vth = 2.508V noni nal Delay = 4.04ms nom nal
F17 Y11 ]
F19 Y13
F21 Y15
F23 Y17
FS Y19 SYNC_DATE=12/17/ %
F7 Y21 —
F9o Y23 Thunderbolt Host (2 of 2)
Y9 DIRAW NOVEBER
= il d} Appl e I nc. CH_NUM
®

EDP current / power consunption figures copied from R68 schematic (Rev 2,

dated October 28,

2012,

not available on IBL)
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Page Not es SI 8409D8:
Vds(nmax): -30V
Pover a1 s et by i page vos(max): +-12v TBT 15V Boost Regul at or
- =PPVI N_SW TBTBST (8-13V Boost | nput) Vgs(l h) . S1.4v RITI
- =PP15V_TBT_REG (15V Boost Qut put) Rds(on): 46n0hm @4. 5V Vgs L30905L CRI Tl CAL
Signal aliases required by this page 60 54 48 47 40 39 _PPBUS G3H ld(mex): 3.7A @70C 6. 8UH 4. 0A ,,'?,‘iggéz PP15V_TBT 28 60 62
(NN 8- 13V I nput © a0 PPVIN SASW TBTBST FET . o LYY YL TBTBST _BOOST 2 N« Vout = 15. 1V
Changes required - ~ M N_LI NE_W DTH=0. 5_nm R v— m N*h'gé?v‘”vgig gsrrm V| = .
BOM opti ons provided by this page for 2s. M N_NECGK_W DTH=0. 25 nm Sw ToH NobESTRUE o R3089 DFLS230L —
(NN " Voltage not spocified here, DI DT=TRUE 0 Max Current = 1.0A
. add property on another page TBTBST SNSL . )
R3080 1 C3080 TN LI B W oMVt 2 T Freq = 300KHz
470K M N_NECK_W DTH=0. 2 mm
KS —Lo0.10F D
1120w 10% - .
2 er R3091
201, 402 200K N =lolalale TBTBST SNS2 XVB095
106 L M N_LI NE_W DTH=0. 2 EY
TBTBST PWREN DIV L 20w = N —sw— M N_NECGK_W DTH=0. 2 mm TBTBST VSNS 2 54t PLACE_NEAR=C3095. 1: 2 mm
201, M N_LI NE_W DTH=0. 2
A <Rl ®T M N_NECK_W DTH=0. 2 mm
R3081 TBTBST EN WLO 25 |EN UVLO A SNS1f 6 R3090°
150K u3090 49. 9K
1200 LT3957  SNSZ2 o 1 C3095 1 C3097
s TBTBST | NTVCC 28 || NTVCC N s 10UF
2 M N_LI NE_W DTH=0. 2 nm 402 4 —_ 20% —
M N_NECK_W DTH-0. 2
TBTBST PWREN L HHEE m . TBTBST VSNS RC 2 Zor cerm 2 Ser cerv
. TBTBST VC 30 e N 0603 0603
N N_LINE_W DTFE0. 2 mm
Q3005 M N_NECK_W DTH=0. 2 mm N R3095" 3096 '
DVNG2D2L FB4 C3081 * C3092 * + C3087 R3093* TRTBST RT - 4<35 NC + C3088 Taon Tour ——
DENLO0GH- 3 2, 2UF —— 2. 2UF —— 47PF 10K ” —— 22PF 3K 20 T
SYM.VER 2 AN v 25y Lo , Sov st X5R-CERM 2 r—
X5R-CERV 2 X5R-CERV 2 2 \PO- 00G CERM o0 Cerv op 060
402 0201 201, TBTBST SS 32 Iss oo <Raz>
TBTBST VC RC FBX| 31 TBTBST FBX
28 25 3 [syne SOP shorted to MN_LINE WETH-0. 2
- G\D i nsi de package, N 1 1 1 1
= B B NO STUFF C3084 C309A C3099
53(;22 1 C3082 Riggz‘i 1 C3094 no XW necessary 1 C3089 R?g%?( 10UF — —— 0. 001UF
by ) S SG\ND G\D | Toopr o — 20% T 19
1/ 20w 1/ 20w 8%, / N — 5% 1 16W 2 ¥5R-CERM 2 XsR CERM 2 X7R CERM
2 201 ? gmwer BEIRIE I T E . 2, oz, 0003 0603 o0
2 2 402
<R2> 402 <Rb
GND TBTBST SGND C3085 * C309B *
- > ™M N_LINE_W DTFE0. 5 _mm 10UF —— 10UF ——
UWLO(falling) = 1.22 * (RL + R2) /| R MN_RECK W DTH-0. 25" mm oo —— oo ——
. N = 25V
ULQ(rising) = WLQ(falling) + (2uA * R1) N X5k CEFM 2 YR CERY 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V (1 + Ra/ Rb) C
088
oo, B8
'D‘ SOT563 ]R3088
VER 3 330K
— %
. 1120
nS G2 wax vgs: 10v , 201
TBTBST SHDN DI V.
1
R3087 3| D, 8
LO6VK- 7
330K — 06
5% | SOT563
zow VER 3 ]
—
M
nEEEE
= SMC_DELAYED PWRGD ) 27 26 35 36
BATLOM | sol ati on B
Q000 PPaVs sS4 25 26 29 34 36 37 56 60 62
DWMN32D2LFB4 _IO—‘
SYM VER'3
i X Pull-up on RR page
o e 72T o o e N
N — TBT BATLOWL 25 27
— e aoeTRE
_—
%IC MASTER=W LL J43 SYNC DATE=12/17/ 2013 I\
T
TBT Power Support
o anemN s
d} Appl e Inc. =
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3. 3V/ HV Power MJUX

V3P3 nust be S4 to support
wake from Thunderbolt devices
60 28 _PP3V3 S4 TBTAPWR
1615 13 11 8 PP3V3 S5
BHEREL Nor nal Mn Max
I1VaPs  1100mA  1030mA  1200mA
CRITICAL
1 HVSO 890MA 830mA 930mA (assunes 15V, 12Wm ni mum
287 -
C:fcusw hd IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W S| GNAL_MCDEL=TBT_MUX
200 VDD
sav ,
JavTar PP3V3 S4 TBTAPWR 28 60 a0 va oTRE CRITI CAL
e W RLLT NE_W DTF-0, 38 Wi
19 V3P30UT|_18 M N_NEGC W DTH=0. 20 MM (Both C's) us220
V3P3 VOLTAGE3. 3V CBTLO5024
S B =51 B s,
62 60 27 _PP15V_TBT PP3V3RHV_S4 TBTAPWR o0 25 (OOT} TBT_A D2R Ne<1> | 206 o 201 R 1
OJT( M N_LI NE_W DTH-0. 38 MM 0. 47UF SR 1 69 TBT A D2R C N<1> TB- TB_El TBT A Q1O SEL T 25
15. 75V Max ] 14 M N_NEGKC_W DTH=0. 20 Md 69 25 (T} TBT A D2R P<1> e N I
v VOLTAGE-15v C3276 I} 69 TBT A D2R C P<l> TB+ AUXI O_E TETDP_AUXI O EN am s
2o av 201
C3285 * ' C3286 ' C3211 0. 47UF SR 1 DP_PD_S TBT A DP_PVWRDN 25
c3215 ! ! 3210 CRI Tl CAL PRPUE I by i By I - <
0.1UF OUF 0. 1UF C3230 e 69 _DP_TBTPA AUXCH N 1| AUX-
e —t U3210 100 —— 200 —— 0% 60 25, DP_TBTPA AUXCH C N | o 1ov
0% 0% Vo2 2 2 2 D 0. 1UF Xsi 69 DP TBTPA AUXCH P 2_|AUX+ ey AUXI O |22 TBT A D2RI AUXDDC N 28 69
v, , 2V CD3211A1RGP YR CERM e X5R R 69 25 Py D2 TBTPA AXGH C P I 201
xR cerut jood N o201 o402 102 3231 N 2 TBT A DPRL AUXDOC P
e n & | F—= (170 AUXI O 28 69
16 [ENHVU FAULTZ| 4 o 0.10F YR cerut 16 13y 0P TBTSNKO DOC DATA + |DDC_DAT TBT: RX_1
0201
18 13 DP_TBTSNKO DDC CLK s |DbC_CLK
57 56 18 [T S4_PVWR EN S |EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3 o —
27 25 [T TBT_A HV_EN 11 |HV_EN | SET_! 10 TBTAPWRSW | SET_SO 2 <OoT} TBT_A COWIGL_BUF 15 _|CA_DETOUT CA_DET|_® TBT A CONFIGL_RC 28
57 55 [T PM SLP S3 BUF L 17 1so | SET_S3 @ TBTAPWRSW | SET_S3 C3232 K
09 25 [Ty DE_TBTPA M C Pei> | o oav 1 69 DP_TBTPA M. P<1> u_[pp+
G\ND T TETHY: LSV TETHY: LSV DP_TBTPA M._C N<l: o 22 eR o DP_TBTPA M. Ne1 1 |pp.
69 25 = 69 > -
B R3210° ‘Ra211 Re212 [m 3233 s Lz r DPMLOH 1 DP A LSX M P<i> 26 69
Tl ol ol o]l = 12v: See | [om oav ”
ala d 22. 6K 22. 6K 36. 5K 0. 22UF XsR 0201 " DPMLO- DP A LSX M. N<1> 28 69
bel ow 1% 1% 1% 25 E TBT_A LSTX LSTX (iry
1/ 20w 1/ 20w 1 20w = TBT: LSX_A_R2P/ P2R (P/ N)
W s 25 (OOT}—IBL A LSRX 2 |LSRX (ieo)
201, , 201 , 201
TBTAPWRSW | SET. R <RV3P3> 12 17
2 DP_TBTPA_HPD HPDOUT HPI TBT_A HPD 2
TBTAPWRSW | SET_SO_R ® °
TBTHV: P15V TBTHV: P15V D _THVPAD
N N Single-fault protection - .
R3213 R3214 requires two R's per HV
22. 6K 22. 6K
1% 1% 1 SET_Sx with CD3210.
120w 120w
M M Single R on | SET_V3P3 K
201, , 201
<RHVS3> <RHVS0> I'LIM = 40000 / RISET
For 12V systens:
11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3210, R3213 TBTHV: P12V
11880145 2 RES, ML FI LM 1/ 20W 17, 8K. 1, 0201, SMD, LF. R3211, R3214 TBTHV: P12V
CRITICAL
Thunder bolt Connect or
Noni nal Mn Max L3200
FERR- 120- CHV 3A
IHVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) 0- OHM 3,
il 2 PP3V3RHV_S4 TBTAPVR F
M T e o
VOLTAGE-15V ACONN
C3200 * R3201 ML NE_W T-0. 38 WA
- M NNEGK_W DTFH-0, 20 M1 @ val peTRE
0.01F — 12 VOLTAGE-18. 9V .
Lo TBTACONN 20_RC (0-18.9V) C3205
2 VLI NE_W DTF-0, 38 WA VVV—
R e, M NNEGK_W DTFH-0, 20 M1 s 0.0ur
1 3201 VOLTAGE=18V v 20w o
e o,
YR e
0. 01UF 201 0201 G\D_ VOl D=TRUE
@O va D=TRE (Both C's)
(Both ©'5) s TBT D DP Di DP Di TBT D 270 - I I g 1_TBT A RRD C P<0> 25 69
r r r r 0% 6.3V
c3274 e 2 . - 69 TBT A 2D P<0> 0220 I e Jan |
2 TBT A D2R P<0> Y 1 69 TBT A D2R C P<0> - - J 3 00 - = TBT A R2D C N<O> 25 69
o0 25 0T} 0. 47UF [ oal bl Pl i o TBT A R2D N<o> 3271 1] <) 25 ©
69 25 (OOT}—TBT A D2R 0> L)L 69 TBT A D2R C N<O> - - NDP-J11 - o= d —
L_C3275 I - - F- RT-TH TBT: TX_0 R ool
o a7 | o v = Vol b-TRE Vol b-TRE . e
CeR X6 1 TBT: RX_0 ACONN
B 1 .
W LLI NE_W D70, 38 WA Vol b-TRE
R3294 R3295 CRI TI CAL M NCNEGKW DTHD, 20 WA D_VOl D=TRE
1K 1K VOLTAGE=18. 9V
55 s 514- 0818 (0-18.9v) 3206 *
120w 120w
2 1 0. 01UF
201 [0 HOT_PLUG DETECT  GNDO-—
2 2 257
2
oot e vk oot covecn v e STOCOFIGL  M._LANEOPO--2 o i
- O CONFI G2 M._LANEON O >
DP_TBTPA M. C P<3 218 e 1 DP_TBTPA M._P<3 10 oo G\DO 9 DP A LSX M. P<i
> ; 69 > >
69 25 [T 0. 220 1T % s av P - - OM-_LANE3P M._LANELP O o - - 28 69
DP_TBTPA M._C N<3> 69 _DP_TBTPA M _N<3> DP_A LSX M. _N<1>
69 25 [T 1 3279 IR I P - 2 OM_LANE3N  M__LANEINO 5 = - 28 69
0% 6.3V
0. 22UF I X5R 0201 TBT: Unused | 16 OSL\IJIXD GDO 15 TBT: LSX_R2P/ P2R (P/ N)
O AUX_CHP M__LANE2P O
18 - 17
0 O AUX_CHN M._LANE2N O~ 5
O DP_PVR RETURN O
@0_va o-TRE
\ SHED PINS  J (Both C's)
3272 s ]
o @ W g o o 20% 6.3v L_TBT A RD C P<l> 25 69
EIRIE AR IR PR R L <
<= = 69 TBT A R2D P<i> TBT A R2D C Nel> 25 60
ol bl 3273 e <) 25 ©
= - by 69 TBT A R2D Nel> | 0w oav
- - X5R. 0201
TBT: TX 1
69 28 _TBT_A D2RL_AUXDDC P - Vol b-TRE
69 28 _TBT_A D2RL_AUXDDC N pe R3273
470K
TBT: RX_1 5%
120w
28 _TBT_A HPD o
201
28 _TBT_A CONFIGL RC DP Source nust pul |
1 3202 P
down HPD input with
25 (OO} TBT A COWFIG2 RC . 0. 01LF
o greater than or equal 470k R's for ESD protection
2
' ' ' o to 100K (DPV1. 1a) on AC-coupl ed si gnal s
Fazs2 Razs1 3204 * ' 3205 Fe241
% % 330PF — — — — 330PF 5% = Sink HPD range
120w 120w 10 10 120w
W W xR M 2 2 yor cERM W High: 2.0 - 5.0V
201 201 201
2 2 o201 0201 2 Low 0 - 0.8V
Istc MASTER=T29_RR
Thunder bolt Connector A
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Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Sense resistor on U3550
sensor page TPS&SZPQZA« —PP3V3 S5 113151617 18 20 20 40 52
. PP3V3 WAN @ 35 % 7 3 62 a0 PP3V3 WAN R AL 2
MR e § TR TR LaDar vN[e
1 3521 VOLTAGE=3. 3V VOLTAGE=3. 3V ORITICAL
%ot F Mix Qurrent = 2A (850 =3 SMC WFI_PWR EN 20
10% = @ 35 37
6.3V GND
51450335 7 CoR R ] 1 C3550
CRI TI CAL BYPASS=13501: 5tm L1 our
J3501 = 20%
= 6.3V
SSD- K99 7 %R
o Al RPORT
o+t -
ol WFI_EVENT L oo 35 3 62 =
3
o o762 POE AP R2D N C3531 e PCLE AP RD C N am e
ot - 0100 | B 1
S - . X5R CERM 0201
O o= Ler 62 POE AP R2D P C3530 1”? PCIE AP R2D C P g 14 o7
o To% Tov
ol - 0. 1UF ORCERM o201 PCI E_CLK100M AP N am s e
8
g : - PCI E_CLK100M AP P am e s o
ol - PCIE AP D2R P T 14 62 o7
ol - PCIE AP D2R N OO 14 62 o7
12
e
—] Supervi sor & CLKREQ# |sol ati on
13
o - Delay = 130 ms +/ - 20%
o -
ol = PP3V3 S5 8.11 13 15 10 17 18 28 29 40 52
16 v 55 56 57 58 60 62 72
o Py
ol . PP3V3 S4 25 26 27 29 34 36 37 56 60 62
o bibd APCLKRQ | SOL + C3540
e 1 1
R3553 R3554 Vi) ——0.1UF
19 1 C3532 100K 232K 1%,
o et 20w oow u3s40 * ghoen
[¢ T io% o e SLGAAPO41V
21 , 6.3V 2 2 TOFN
O CERM X5R CRI Tl CAL
201 P3V3W.AN VMON 2 |SENSE
A1 BYPASS=13501: 1. 5tm
R3558
0
4
s2 AP RESET CONN L 1 v 2 AP RESET CONN R L Wed AP _RESET L am s
1120w
%01 EN 6 SMC WFL_PWR EN am e s
)| 8
s2| AP CLKREQ Q L 71N 1./) (=] AP OKREQR L
) TR oo ]APQKRQ I soL
R3555 R3556
100K 0
. 19 5%
1/ 20w 1/ 20W
PCl e Wake Muxi ng kR BIOR ), b
58 57 58 =
1331 3° PP3V3 S5 R3%57
BB SEL | ouTPUT = 2 AAVNL AP CLKREQ L &
5%
L PCl E_ZWAKE_L (BO) 20w
1 1 - - Ve
'1?30?(61 3560 ° H  |AP_SOI X WAKE_L (B1) 0201
: =
5% 6.3
1720w erien 2 CRITI CAL
) %1 0201 U3560 6 AP_SO0I X WAKE SEL m 15 NSTURE
= NC7SB3157P6XG R3559
sc70 0
2 1
VER- 3 BOl 2 _POE WAKE L oo 19 51 62 59
AP_PCl E_WAKE L N BL[ 1 AP SOI X WAKE L oD 1120w
® M
G\D 0201
2
l NOSTUFF
L R3560 BLUETOOTH
0
: 2 wag gy TS SA
% 4
1120w
MF
0201
1
o 3315U1F0 SMC PME S4 WAKE L oo 34 35 37
DD —T— 10%
e NO_XNET_CONNECT! CN=TRUE
3740 gzo " @510
DFN  pp 2| ¢ USB BT P DVN32D2L PB4
CRITI CAL = CED 4 o0 %‘%‘{%“g‘{%
s 62 USB BT CONN P 10 | pp DM 2| 7 USB BT N D 14 6
op 1l 2 W M B SYNC_DATE=10/ 02/ 2013
o6 62 USB BT CONN N °|om = NC ! )
om 1| BT_VAKE Wrel ess Connector
L o anemN s
OE* 3 9 - p ¢
P 'R3512 Appl e Inc CH_INUL
4 PM SLP S4 L 13 18 34 35 57 15K '
SI GNAL_MODEL=BT_MUX aD <™ 19 ®
- SEL | outPuT o .
201 NOTI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
H USB_BT (2) 4 THE POSESSOR AGREES TO THE FOLLOW NG
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62 60 39 30

OOB | sol ati on

PP3V3 SO0SW SSD

1 C3718
0. 1UF
160
, 1oV
PLACE_NEAR=J3700. 1: 3mm Som M
CRI TI CAL CRI TI CAL
13700 ravacs |
FERR- 26- CHM 6A soreo1 2 SMC OOB1 R2D L oy
62 60 30 30 _PP3V3 SOSW SSD o (YT Y L2 4 2 PP3V3 _SOSW SSD FLT +( w710
0603 M N-RECK-W DTH=0, 18mn o8 |1
VOLTAGE=3. 3V 31 30 26 19 17 15 33 33 10 5. PP3V3 SO N
1 C3701 C3702 BUBBLHBEBY T
0. 1UF 0. 1UF
NOSTUFF NOSTUFF
09 9% 1 1
: : B sy S L&
R PUACE NEAREL3700. 111 RTICAL 2l w2b )
. NEAR- o . NEAR- mm
= J3700 59 57 s4fa3 4z 41 40
- 550 %2 SEELL e
GND_VO D F-RT-SM GND_VO D
B 1 53 - BYPASS=U3711: 5 nm
O O 1
215 ol | SVC OOBL RPD CONN L C03.71:b£2 _
Z 0 OtSL el SVC OOBI D2R COMN L Xmé&gﬂn 5
O — 0201
slo ol SSD PCIE SEL L oo 0 e CRI TI CAL
slo o™ TP_SSD DEVSLP = o 74LvCLa08
0 15 SSD SR EN L 1o ol SMC_PWRFAI L WARN L am s =
62 SSD RESET CONN L 8 o o 47 SSD PWR EN (T 15 30 56 57 62
" D BOC R3701 9 . D _BOOT R °lo —
65 12 PCIE SSD R2D C N<3> C3710 1|2 _abvooTrRE ME_0201 5% 1/20W NOSTUFF 10 46 SMC_PVRFAIL_WARN_L Si gnal no connect on X31
™ | [To% Tov  xomcd o701 0 0 R3703*
0. 1UF s 52 PO E SSD R2D N<3> e 11| o 1% tee | POE SSD D2R Ne3> oD 2 e 55 Toox
os 12 [Ty—PCL E_SSD R2D C P<3> C3711 1 I 2_awn v 6s 62 PCIE_SSD R2D P<3> re 121 5 % tRee | POIE SSD DPR P<3> oD 2 e 55 1%
0. 1UF 10% 16V X5R- CERM 0201 13 a3 1/ 20w
O O
o5 12 (y—PCLE_SSD R2D C N2> C3712 1 ]| 2 _ewvootre 65 62 PCIE SSD R2D N<2> e 14| 5 5142 wme | PCOIE SSD D2R N2> oo 12 52 65 201,
0.1UF | [30% 16V DeRCERM 0201 poE SSD R2D P<2> e 15| 5 S 14 tme | POE SSD D2R P<2> O 2 o2 s |
os 12 [rg)—PCLE_SSD R2D C P<2> C3713 i || 2 awvaoTrRe wly ol =
0. 1UF | | 10% 16V X5R- CERM 0201
o5 12 Ty—PCLE SSD R2D C Nel> C3714 1 || 2 awvaoTre L N
0.1UF | [30% 16V DERCGERM 0201 ] o o, pol E SSD R2D N<l1> e 18| 5 5198 tme | POE SSD D2R Ne1> oo o2 62 s
os 12 [r)—PCLE SSD R2D C P<i> C3715 1] |2 _aw vooTre 65 62 PCIE SSD R2D P<1> e 20 | 5 5137 e | PCIE SSD D2R P<l> oD 12 52 65
0. 1UF | | 10% 16V~ X5R- CERM 0201 20 5 o 36
o5 12 [TMy—PCI E SSD ReD C N<0> C3716 1|2 _ewvooTtrRe 6s 62 PCIE SSD R2D N<O> rre 21| 5 5| % tree | POIE SSD DPR N<O> oD 12 52 65
0.1UF | [30% 38V DERGERMT0201 ) poE SSD R2D P<0> e 22 | 13 me | POE SSD D2R P<0> oD 2 o2 05
o5 12 [T)—PCLE_SSD R2D C P<0> C3717 1 || 2 o vao-trRE 21y ol R3702
0 1uF | [%0% 8V beRGcERM o201 52 SSD_CLKREQ CONN L 2| o Ssb PO E SEL L 1 ,
pos 2 62 30
O O /\/5\0/4\/
=10 ol PCI E_CLK10OM SSD N ame e W
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 215 o2 PCI E CLK100M SSD P T 12 62 65 0201 =
28 29
O O
54 59 . . -
o5 O O+ o0 PCle polarity inversion and | ane reversal
. . O O+ r nl rmi nth Vi i
Supervi sor & CLKREQ# |sol ation solg ole are only permitted on the device side,
- o2 provi ded the device PHY supports it.
Del ay = ~55n8 58 0 O
PP3V42 GBH 0 o4
PP3V3 SOSW SSD 20 39 60 02 R E AR
1L CRITI CAL J C3740 =
R3740 R3741 VoD — 0. 1UF
100K 232K — 1%, H
Tog g U3740 ¢ bl Gunst i ck3 Connect or
201 Yo1 SLGAAPO16V
2 2 TDFN

SSD RESET L

<am =
6 SSD PWR EN (IN] 15 30 56 57 62
8 SSD CLKREQ L oD 2
‘R3742
100K
=
1/ 20w

, 201

SYNC DATE:O%/ 20/ 2013

ISYNC MASTER=J43 M.B
SSD Connect or

d} Appl e I nc.
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|||—

GND _CAM PVS$

GND_CAM PVSSI

|||—

31 CAM UARTCTS

31 CAM_UARTRXD

— PP1V8 CAM; 3,
L3902 NOSTUFF NOSTUEF NOSTUFF
1. OUH 1. 6A- 55MOHM 'R3930 R3932 R3934
BYPASS=U3900. K13 2, 54MM i 2 _P1V35 CAM SRVLXD PHASE a 100K 100K 100K
70 52 31 PP1V35_CAM 1008 oo 1/ 20w 1720w
M NREGCW BTH=0. 2ha 13921 1.C3922 1 C3923 1 C3924 1 C3912 1 C3913 PLAGE NEAR-US900. K13: 4MM , %o , 201 , 201
S5v 4 4. 7UF
Ll Tog ¥ Qg F Jon " e 2o, CAM RAMCFG2 5
6.3V 2 & 2 S’ 2 Cerm xR 2GR 2 R PP1V8 CAM CAM RAVCEGL
PP1V35 DDR CLK o el m 2 ‘ 0201-1 ozo1 " 0201-1 o201 202 202 323 - >
M N-RECKW BTH=0. 5h 0402 X A CAM RANCE a
e : . 20 |'Re921
u3900 e s 3900 L ?goi ° 100K 1
= a GND_CAM PVSSD s% % 'R3931 'R3933 R3935
BCML5700 5% 120w 20w 330K 330K 330K
SYM Fgaai 3 : Sor R 13903 2201 2201 ST oow 20w 20w
%61 201
e SR THOAL a4 1 220- OHM 1. 4A | 2C CAM SVBDBG CLK " , 201 2 2
_AGND o = Y Y Y L PP1V2 CAM XTALPCI EVOD ;7 5 1 2C CAM SVBDBG DAT a1 L3901
OM T_TABLE - PPOV675 CAM VREF 52 70 o0 1. OUH 1. 6A- 55MOHM
DDR_VDDI O N LI NE W DTFED. G\ Y'Y Y2 Piv2 cAM SRVLXC PHASE a
K4 M NﬁNEPKiGV;éJJH:D 2m  PPLV2 CAM
JpaiE e = o L G392t i C3914 |+ C3915 e UB900. ML3: 4MM
9, 1UF 1 C3970 1 C3971 1 .C3972 1 C3973 1 C3974 1 C3975 . T PLACE_NEAR= . :
a3y 0, 1UF 1000PF 0. 1UF 1000PF 0. 1UF 0, JUF 4;,7U o
DDR_VDDI O €3] 2 CERM SR L3904 10% 1% 10% 19% L , 6.3 , 6.3V ) isspv
JPm_Avss o 220- OHM 1. 4A 2 Cetwh xor 2 X7R CERM 2 gERmsR 2 xR cerm ? CERMeR CERM XGR SR o8
: 261
DDR_VREF|'S 1 YT YL 0201 020 I . PLACE_NEAR=U3900. ML3: 2. 54MM
0603 BYPASS=U3900. F6: 2. 54MM BYPASS=UB900. F9: 2. 54MV = GND_CAM PVSS!
PCl E_VDD1P2| & PP1V2 CAM PClIE VDD FLT 1 C3932 1 C3933 BYPASS=U3900. F6: 2. 54M1 BYPASS=U3900. L9: 2. _5&!\3\30 Lo: 2. 54 = v
SR_PVSSC M N REGCW BTrg. SvM 1. OUF 10UF BYPASS=US900. F9: 2. 54MM 8P
VOUTAGES L 2V 269
PCI E_PVDD1P2| 00 L by L
PP1V2 CAM PCl E PVDD FLT 0201-1 0402-1 u3900
DOR_AVDDLP{ 21 MR WED o L BAVL5700
Vol TAGES = oo
7 SYM1 OF 3
SR pvssD M PI _AVDDLPS ooy 70 52 [Ey—MPL_CLK P M P _cP_ak R TI cAL DEBUG 00| :: IE m Igg NDDES
R7 M Pl _CM_CLK DEBUG 01 MVODE
PLL_VDD1P8| > m:hlgéi:wgﬁﬁ e 1 C3919 13918 1 C3916 1 C3917 1 C3910 1 C3951 70 52 ry—MPL_CLK N - OM T_TABLE DEBUG 02| _B14__TP_CAM TEST MODE2
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57 35 34 29 18 13 [T PM SLP $4 L 5TA soress
ws10 ¥ (TPAD SPI_| F_EN CONN)
5 T TPAD SPI I F_EN s 08
From PCH 4

1

2

BYPASS=14800. 6: 1. 51

BYPASS=14800. 5: 1. 5mm

BYPASS=14800. 4: 1. 5MA

SMBUS SMC 3 SDA 34 35 38 42 62 71
SMBUS SMC 3 SCL 34 35 38 42 62 71
SMC_ONCFF L 34 35 30 02
SMC LID 34 35 36 a6 62
SMC LSOC RST L -

NOSTUFF NOSTUFF

4832 1 CA833 1 CA4834 1 CA4835 1 CA836

'— 100PF  —— 100PF 100PF
5% —_ 5% 5% 5%
25V 25V 25V
- CERM 2 NPO- CERM 2 NPO- RM 2 NPO- CERM 2 NPO- CERM
0201 0201 0201 0201 0201

BYPASS=14800. 1: 1. 5MA
BYPASS=14800. 3: 8. 5MA

CKPLUS_WAI VE=UNCONNECTED_PI NS

63 62 60 56 39 38 34 19 18 15

'RA860
B3 g e so L Omgomes SO
£y SYM_ VER 3 . )
ol T8 Te TPAD SPI_CS CONN L

1 rwy-TPAD SPI_CS L

R MR
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71 67 62 42 41

71 67 62 42 41

38

38

63

63

az

az

a8

a8

as

59

as

as

a0

36

a8

17

18

U5000
LMAFSXAH5BB
1 LPC_AD<0> m3f pooadd (1 &'2) Al NoO|_E2 | NG | SENSE a7 30
uggyLPCAD<l> 0000000000000 0 0 g A2LPCOADL Al NO1| B2 SMC _PBUS VSENSE 37 40
ug@yLPCAD<2> 000000000000 e CI2|IPCOAD2.  OMT_TABLE  AINO2L P2 g, SMOBMONISENSE ~~~~~~ emgoras
14, LPC_AD<3> ou1 || PCOAD3 Al NO3|_FL N_| SENSE a7 39
v I LPC CLK24M SMC - H12 || PCOCLK Al No4| B3 SMC _DCI N_VSENSE 37 a0
14 LPC FRAME L - D124| POCOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE Vani R
15 (ER)—SMC LRESET L - CL3HLPCORESET* Al NO6| B4 SMC CPU | SENSE 37 40
15, LPC SERI H13 || PCOSERI RQ Al NO7|_A4 - SMC OTHER HI | SENSE ) @7 39
12 (OT}—PM CLKRUN L (o) - c11{| PCOCLKRUN® Al Nog|_Bs @=—SMVC PANEL | SENSE am e«
1 [T LPC PWRDWN L - F13JLPCOPD* Al NO9[_AS - SMC 1V2S3 | SENSE Yani BT
1 SMC RUNTINE SCI L - F12]) poosal * Al NLO|_B6 @=—SMC LCDBKLT | SENSE am =
15 OT}—SMC VAKE SOl L - 812 |pK5 Al NL1| A6 P! | SENSE a7 a0
AlNL2| SMC W.AN | SENSE a7 39
saqEry—SMBUS SMC 0 SO SCL (o) =10l 200SCL Al N13[_ <2 @=—SMC SSD | SENSE am =
ss@—SVBUS SMC 0_SO_SDA () =222 200SDA Al N14| BL P | SENSE a7 39
1@ SMBUS SMC 1 S0 sqL (o) o= "] 2C1SCL Al N15| B2 @=—SVC_CAVERA | SENSE am =
1:¢Bry—SMBUS SMC 1 _SO_SDA (o) =21 2C1SDA Al NL6|_ @ @=—NC SMC ADC16 am o e
saq@ry—SMBUS SMC 2 S3 SCL (o) -~ N8 [] 2C2SCL Al N17| 6L @=—SMC P1V0550 VSENSE am + ©
seqEry—SMBUS SMC 2 S3 SDA (o) o= 2C2SDA Al N18[_HL @=—SVC_CPUDDR | SENSE am o ©
sag@y—SMBUS SMC 3 SCL (o) o—p 2|l 2C3SCL Al N19| 2 @=—SVC P1V05S0 | SENSE am =7 «©
a1 @y SMBUS SMC 3 SDA (o) o= 2|1 2C3SDA Al N20|_B7 @=—SMC CPU VSENSE am + ©
s2q@ry—NC SMBUS SMC 4 ASF SCL (o) o= 7|l 204SCL Al N21[ A7 @=—SMC CPUVR ADJUST | SENSE am o
s2q@ry—NC SMBUS SMC 4 ASE SDA (0D~ gy M [ 2CASDA AIN22| B8 g SMC CPUIMONISENSE ~~~~~~~ mora
saqEry—SMBUS SMC 5 G3 SCL (o) o= V]I 2C5SCL Al N23[ 48 @=—PP3V3 WAN T 29 3 37 39 €2
ssq@ry—SMBUS SMC 5 G3 SDA (o) =21 2C5SDA
0- |_x2 2 L 6 36 49 65
45 ¢om—SMC FAN 0 CTL - Hi1 |PVB/ FANOPW/D Co+| Kt @=—SMC VCCI O CPU DI V2 am e
P SMC FAN O TACH - 113 |pMr/ FANOTACHO c1-| L2 @=—SMC S5 PVRGD VIN am e
o2 (T} NC SMC FAN 1 CTL - C11 |PK6/ FANOPWVL PC5/ C1+| L1 - SPI_DESCRI PTOR OVERRI DE L o
o2 (Ty—NC_SMC FAN 1 TACH - M2 |PK7/ FANOTACHL ~ T3CCP1/ PJ5/ C2- | S5 @=—CPU CATERR L g ¢ s
a7 ¢oom—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ PJ4/ C2+|_15 @=—CPU THRMIRI P_3V3 N 5
ar SMC_SENSOR PWR EN - D10 |PN3/ FANOTACH2
e SSI 0CLK/ PA2| M o SMC PM @2 EN oo 36 52 57
5¢ (OT}—SMC_SYS_KBDLED - L11 |PN4/ FANOPWB SSI OFSS/ PA3[_12 W PVRGD oo =
62 NC SMC T25 EN L - M2 IPNS/ FANOTACH3 SSI ORX/ PA4[ L4 o SMC DELAYED PWRGD oo 17 26 27 36
o7 ¢oOm—IP_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wgpSMC_PROCHOT oo 3
50 T>—SYS_ONEW RE M1 |PN7/ FANOTACHA
52 qoOm}—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F1L @=—SMC _DEBUGPRT RX L ) 23 36 66
57 (OOm}—SMC_PCH SUSACK L (D) - 32 |PH3/ FANOTACHS ULTX/ PB1|_ELL wipSMC_DEBUGPRT TX L [oTy 33 36 60
TOCCPO/ PB6| F4 - NC SMC SYS LED oD -
w@yPUPEAL R 00 0 0 ¢ |PECIORX TOCCP1/ PB7[ F3 wgpNC SMC GEX THROTTLE L CED ©2
3 ¢@om—SMe PECI L - S5 [PECI 0TX
SSI 1RX/ PFOL_™ @=—SPl_SMC M SO a4 s
% [Ty—SMC BI L BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1| N =g SPL_SMC MOSI oo @4 o7
62 MC DP_HPD L - L12 IpP1/1 RQL17 SSI 1CLK/ PF2[ _L10 Pl _SMC CLK oy 44 o7
20 SMC PME S4 WAKE L - M _[PP2/ 1 RQL18 SSI 1FSS/ PF3|_K10 wgpSPL_SMC CS L oo 44 67
25 @_SNC PME S4 DARK L - 712 1pp3/ | RQL19 PF4[_Lo =S5 PVRGD T 52 7
6 ESRC_EN - 213 |PP4/ | RQL20 PF5|_Ko PM \4 13 16 17
%6 [THy—SMC_SENSOR ALERT L (o) - L5 [PP5/ | RQL21
NCx-2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wp SNC_DEBUGPRT EN L oo =
a Ey—SMC LID - K6 |PP7/ | RQL23 WI0CCP1/ PGB| L7 @=—NC SMC GFX OVERTEMP Ve B
a7 [y—SMC_PCH SUSWARN L - D |PQD/ | RQL24 WF2CCPO/ PHO|_K3 @=ALL_SYS PVRCD QT 6 17 57
36 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wgp—SVC THRMIRI P o
36 SMC BC ACOK - F5 |PQ2/ | RQL26
13 —PM SLP_SO_L - s [PQB/ | RQL27 WI'3CCPO/ PHA| 33 wpPM PVRBTN L oo 1 1
13 PM SLP S3 L - N _IPQ4/ | RQL28 WI'3CCP1/ PHS| wgp PM SYSRST L [OoTy 13 17 62
13 (TRy—EM SLP S4 L - X5 1PQB/ | RQL29 WF4CCPO/ PHE| 8. —pVEM EVENT L (@ CED
13 PM SLP L - M _[PQs/ | RQL30 WF4CCPL/ PH7| & g SMC_ADAPTER EN oD = %
s [TR)—SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=—SMC COB1 D2R L am
s E—SMC RX L - L3 IUORX T1CCP1/ PJ1| B2 gpSMC OOB1 R2D L o ©
3 ¢QOm—SMC TX L - M luoTX T2CCPO/ PI2| A9 wpSMC CPU DBGPVWR RD L esh X
T2CCP1/ PI3| = - NC BDV BKL PWM oo 2
%0 (OT}—SMC PVRFAI L WARN L (o) E13 | USBODM(PLT)
20 (ooT}—SMC WFILPWR EN E12 |USBODP (PL6) WI5CCP1/ PVB|_HLO PV BATLOW L oo 1 27
NOTE:
SMS Interrupt can be active high or Iow, rename net accordingly.

up to SMCrail.

If SVMB interrupt is not used, pull
NOTE:
Unused pins have "SMC Pxx" nanes. Unused

pi ns designed as outputs can be left floating,

those designated as inputs require pull-

ups.

FP3vaz G BB ey
L5001
30-OHM 1. 7A
ks 2 PP3V3 S5 _SMC VDDA
NI NE_ W DTH=0. 25
0402 N_NECK_W DT} 11
B VOLTAGES3. 3V : 5001
1 C5002 1 C5006 R5002 | cs00
— 1F %t g% L5000 T, i
6.3v oV’ 120w LMAFSXAHSBB 2 XSR-CERM
2 xR 2 X5R CERM W SR
0201 201 5201 BeA
(2 oF 2)
48 44 35 [TR)—-OMC RESET L - 0RST* SWCLK/ TCKL 20 SMC TCK 36 44 62
= = o ALO
= . = SVDI O T SMC_ TV 36 4 62
62 36 2@y Wl _EVENT L (D) gy BLL |PK4/ RTCCLK Swo' TDg AL SMC_TDO 36 62
SMC_WAKE L S N3 lwaker DI LB%___swvc 1Dl
1 C5007 | C5008  |* C5009 o nE L e e
0. 1UF ——0.1UF —— 0. 1UF H B
165 —— Tos —— Tos
R/ P /R P NI NC
3361 356: % 361 67 36 SMC_CLK32K MO oS50
NC SMC XOSCL N0 [XaSCL
VI 03
= s SMC_EXTAL a2 |osoo
36 SMC_XTAL GL3 loscl VREFA+[_D2 PP3V3 S5 AVREF SMC 36
VREFA -2 XW5000
K12 [\VBAT a1 a0 M
e 24 GND SMC AVSS 2 §g 1
D7 (e E3
= DA( PLACE_NEAR=US000. AL: 4M
= OM T_TABLE L
E9 c7
F10 VDD Do
I &5
J9 F9
310 ™ 1 C5020 1 C5021
—— 0. 01UF 1UF
HY T 10% 20%
aN S 1oV Y
PP1V2 S5 SMC VDDC a1 s Bt cer o
M N_LI NE_W DTH=0. 25MV| 6 18 020 020.
M N_NEGCW DTH-0. 1M
votheEL 2 K13 Vi o1 BYPASS=U5000. 02 D1 1M
oo a [ —

PLACE_NEAR=US000. D6: 5MvI

PLACE_NEAR=U5000. D6: 5Mvi

PLACE_NEAR=US000.

PLACE_NEAR=U5000. K13: 5
K13: 50V PLAC

I PLACE.
\CE_NEAR=U5000. J6: 5MV

ACE_NEAR=US000. J6: 5MV
Pl

LACE_NEAR=U5000.

PLACE_NEAR=U5000. J1: 5MVi
J1: 5MM

1 C5010 + C5017
— 1. OUF —— 1. 0UF
20% —— 26%
6.3V 6.3V
X5R 2 X5R

C5015

8
¢

1 C5016 1 C5014
——0.1UF —— 1. 0UF
1096 —— 20%
, 1ov , 6.3V
XSR- CERM X6R

0201-1

+ C5012 1 C5013
——0.1UF ——0.1UF
—— 10% —— 10%

10V 10V
2 X5R- CERM 2 X5R-CERM
o

0201

C5011
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8 7 6 5 4 3 2 1

a3

SMC Reset "Button", Supervisor & AVREF Supply

R5127 65 49 35 oy PU PROCHOT L
a0 50 0
48 3% _PP3V42 G3H 1/\/\/\/2 PP3Vv42 GH SMC SPVSR
a8 o
325 159
iy VetV | nostuer  paAEEwOTS i oo | SR 7
VOUTAGESS. 45V
VE- LF Cc5127 C5131 ¢ sors63
o e = ﬂ VER 3 SMC12 PECI Support
263 5%
% 22
2 &3 NPO- C0G CERM 2 | PP1VO5_SO 2%°11%%5%%6
o o501 s g, §7%341a8%4d%3
41 40 30 36 35 _GND _SMC AVSS PLACE_NEAR=QE159. 6: 5MM 1
PP3Vv42 H
a7 0 an 30 g 3 34 3 g9 3 ~PPIVAZ G 1 S\ PROCHOT CRITI CAL
= &B150 D3
° 'R51 owa2b2LFBa |
Deskt ops: 5V R5100 oentoosti-3 | fh
! N 100K
Mobi | es: 3. 42V 5% SYM_VER 2 |_
Us110 o o5 3 15 o} PM THRMIRIP L
cERvXEn 2 VREF- 3. 3V- VDET- 3. OV , 201 %
202 oFN slo %5159 G S[3
62 2 [Ty SMC LSCC RST L | SqMR1* ey SNO903049  RESET* [ SMC RESET L [ < 44 10 62 & (06VK- 7 Re152
SMC_ONOFF L 7 * SOT563 SMC PECI L 1 2 SMCPECI L R 4
62 36 35 3¢ [TR)—=2 MR2* (1ey PP3V3_S5_AVREF SMC as ™ er 3 ® M ’\/5\%/\/
SMC_MANUAL RST L 4 |pELAY REFQUT| & M N-REGK W DTH=0. 1 i From e 50w
oMT CRI Tl CAL -Blw VOLTAGE=3. 3V e';g) NOSTUFF N
‘8101 a\D s ?56%(53 3Ri)lsl
0 G510l * ° °l  cs125: |+ cs126
% 0. 01UF —— SMC THRMIR! P 20w 20w
5% ow 100 —— 10UF —— —— 0. 01UF
1ov 20% =T 10% 2 2
M- LF X5R- CERM 2 10V 1ov
2 603 0201 X5R- CERM 2 2 X5R- CERM
SI LK_PART=SMC_RST 0402-1 01 1 |
PLACE_SI DE=BOTTOM L_GND SMC AVSS 35 36 39 40 a1
M N_LI NE_W DTH=0. 4 nm CPU _THRMIRI P_3V3
M NCNEGKW DTH-0. 1
MRL* and MR2* must both be low to cause manual reset. VOLTAGE OV ™ % %5 T}
Used on mobiles to support SMC reset via keyboard. T AL
NOTE: Internal pull-ups are to VIN, not V+. 158 R5413,34
. ) ' >
63 50 48 35 95 _SMC_BC ACOK — SMC BC ACK a5 36 48 59 63 MBT3904LP- 7 % Q—=Ee NV S D &
Debug Power "Buttons" T VESETRE e R5158 e Csmlsl;T p—
2 3. 3K N e
PM THRVIR P R L s > PMTHRWIRIP L
o SMC ONCEF L oD 5¢ 55 % a2 <Tm e e 4rPF
5% e
. i 1 UJFOW 2 g;o OG- CERM
1 1 - 201
R5116 R5115 PLACE_NEAR=GB150. 2: 5MM
PLACE 1 DE=BOTTOM 0 0 piace sioecTer
5% 5 -
1/ 10W 1/ 10W
CLF M- LF
603, , 603
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

47 46 44 38 3¢ 35 34 33 30 17 _ PP3VA42 G3H
BEBBRDY
SMC Crystal Gircuit 62 50 56 37 34 20 27 20 2 _PP3V3 S4
SMC USB O ock require these crystal 0t 30 26 15 17 15 12 82 62 °_PP3V3 SO
BUEBEBRERS
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
36 35 25 _SMC PVE S4 DARK L R5167 100K LAAAZ i
5% 1 Z0Ww W 201
R5110
35 _SMC XTAL 1 300K, SMC XTAL_R 62 36 35 24 _SMC ONCFE L R5170 10K iapp 2
20 CRITI CAL 57 35 _SMC_SENSOR ALERT L R5172 10K . o S0 MW W 20
b T M e
26 Y5110 62 46 35 3¢ _SMC LID 4 LAAAA—
3. 2X2. 5SMVt SM 62 35 SMC TX L QS_ 73 10K 1 /\/\/\/2 5% 1/ 20W M- 201
R 12, ooowz;soppw: 10PF- 85C o v SMCRX L R5174 100K VWNE 5% 120w W 201
- 1Lt 66 35 33 _SMC DEBUGPRT TX L RSL75 20K inap 2 S Heow w20
66 35 33 _SMC DEBUGPRT RX L R5176 20K 1 AAAE 5% 1720w M 201
NGNC SMC PME S4 DARK L — SMC PME S4 DARK L SVMC TV R5177 10K 1 , 5% 1/20W M 201
1 C5110 1 C5111 % % R BASETRE = T e o= o oz RS17 A A e e o
62 35 _SMC_TDO 5178 10K LAANZ
25V 62 35 _SMC _TDI R5179 10K 1/\/\/\/2 5%  1/20W W 201
2 NPo. oG cERM Neo- oG- cer 5349 40 36 17 16 15118 6 PP1V05_S0 o2 an 35 _SMC_TCK R5180 10K 1 AAAL 5%  1/20W M 201
N as _SMC BIL_BUTTON L R5181 10K 1 AANZ S% 20w M 201
& Rszélz 1R0501l-<97 63 59 48 36 35 SMC BC ACOK. QS_ 87 100K 1 /\/\/\/2 5:/» 1: 20w MF 201
67 13 PM CLK32K SUSCLK R 1 2 SMC_CLK32K 35 67 oo 35 _SMC_S5_PWRGD VI N R5192 100K LAANLZ 5%  1/20W M 201
PLACE_NEAR=UD500. AE6: 5. 1mm 5% 1/20W M 201 1/ 20W SVB | NT L R5193 10K 1 , 5% 1/ 20W M 201
= = - AN
2 201 5% 1/ 20w MF 201
s SNC VA0 CPU DI v2 v _VEM EVENT L R5114 10k, L,
36 35 _CPU THRMIRI P_3V3 R5117 100K LAAAL S% 20w M 201
1 5% 1/ 20W M 201
R5196
100K
19
1/ 20w
, 201 =+
57 52 35 __SMC PM G2 EN R5198 100K LAAAZ
35 13 _SMC _ADAPTER EN R5185 100K AAN S% 120w w201
36 35 _SMC_THRMIRI P R5186 10K 1 , 5% 120w W 201
N —s—mow—zor
as 27 26 17 _SMC_DELAYED PWRGD R5191 100K LAAAZ i L
5% 1 Z0Ww W 201
57 35 _SMC S4 WAKESRC EN R5190 100K IAANAZ
5% 1/ 20w MF 201

62 39 37 35 20 _PP3V3 W AN
Modul e has 3.3K PU |

NO STUFF
62 35 20 W FI _EVENT L R5189 10K LAAAL

5% 1/ 20W MF 201
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5

35 34

35 34

Top- Bl ock Swap

PP3V3 SO §18°12%13 15 17 19 26 30 a4 36
8040 3019119217024 787 %80 %0
R5296*
1K
5%
11 200
WE
201, R5283
1
s [IR)—SMC TOPBLK SWP L 1/\/\7\/2 PCH STRP TOPBLK SWP L oD
20w
201
62 60 56 37 36 34 20 27 26 25 PP3V3 S4
a7 35 20 _SMC W FI _PWR EN R5295 10K 1 aA A A 2 NOSTUEE
5% 1/ 20W M 201
s6 a0 37 35 _SMC_SENSOR PWR_EN R5294 10K 1 A AA 2 NOSTUEE
5% 1/ 20W M 201

25 26 27 29 34 36 37 56 60 62

33 [T—SMC_PVE S4 WAKE L
33 [TD—SMC PVE S4 WAKE L

SMC PME S4 WAKE L OOy 29 34 35 37

MAKE_BASE=TRUE

62 39 37 36

37 35 _SMC HS COVPUTI NG | SENSE
37 35 _SMC_PBUS VSENSE
37 35 _SMC_BMON | SENSE
37 35 _SMC DCI N | SENSE

— SMC HS COMPUTI NG | SENSE
MAKE_BASE=TRUE

— SMC PBUS VSENSE

—— NAKE_BASE=TRUE

— SMC BMON | SENSE

MAKE_BASE=TRUE

SMC DCI N_| SENSE

MAKE_BASE=TRUE

37 35 N_VSENSE — N_VSENSE
—— MAKE_BASE=TRUE

37 35 B DI ETE | SENSE — Bl DI ETE | SENSE
—— NAKE_BASE=TRUE

37 35 | SENSE | SENSE

37 35 _SMC_OTHER HI | SENSE

—— NAKE_BASE=TRUE
SMC OTHER HI | SENSE

35

35

35

37 3s _SMC_PANEL | SENSE

MAKE_BASE=TRUE
SMC _PANEL | SENSE

37 35 _SMC 1V2S3 | SENSE

MAKE_BASE=TRUE
SMC_1V2S3 | SENSE

37 35 _SMC_LCDBKLT | SENSE

37 35 _SMC P3V3S5 | SENSE

37 35 _SMC_W.AN | SENSE

37 35 _SMC _SSD | SENSE

37 35 _SMC _P3V3S0 | SENSE

37 35 _SMC_CAMERA | SENSE
NC SMC ADC16

MAKE_BASE=TRUE

SMC LCDBKLT | SENSE

MAKE_BASE=TRUE

SMC_P3V3S5_| SENSE

—— NAKE_BASE=TRUE

SMC_ W.AN | SENSE

MAKE_BASE=TRUE

— SMC SSD | SENSE
MAKE_BASE=TRUE

— SMC P3V3S0 | SENSE

—— NAKE_BASE=TRUE

— SMC CAMERA | SENSE

MAKE_BASE=TRUE

37 35 _SMC_P1V05S0 VSENSE

37 35 _SMC_CPUDDR | SENSE

37 35 _SMC _P1V0O5S0 | SENSE

37 35 _SMC_CPU VSENSE

37 35 _SMC_CPUVR ADJUST | SENSE
37 35 _SMC CPU | MON | SENSE

oD 35 s SD alias on page 103

SMC _P1V05S0 VSENSE
—— NAKE_BASE=TRUE
— SMC CPUDDR | SENSE
—— NAKE_BASE=TRUE
SMC _P1V05S0 | SENSE
—— NAKE_BASE=TRUE
SMC_CPU_VSENSE
MAKE_BASE=TRUE
SMC_CPUVR ADJUST | SENSE
MAKE_BASE=TRUE

35 20 _PP3V3 W.AN

SMC_CPU | MON | SENSE
MAKE_BASE=TRUE

PP3V3 W AN

MAKE_BASE=TRUE

37 39

37 40

37 a1

37 40

37 39

37 a1

35 36 37 39 62

—_SMC SENSOR PWR EN 25 37 10 5
50 40 o7 25 _SMC_SENSOR PVR EN SV SENSCR PWR_EN w57 40 58
MAKE_BASE=TRUE
a7 35 20 _SMC_ WEI_PWR EN — SVC WEI _PWR EN 20 35 37
MAKE_BASE=TRUE -
2 a5 TP 5VSW PWR_EN — TP _SMC 5VSWPWR EN a5 a7
VAKE_BASE=TRUE
R5230
s (> SMC PCH SUSWARN L 1A QA 2 PCH SUSWARN L 1
MAKE_BASE=TRUE 5% @
s
M
oty
R5231
- SMC_PCH SUSACK L AARA 2 PCH SUSACK L 1
T enseae % an]
120w
ot
R5216
41 [TRy—SMC HS OOV ALERT L 100
NOSTUFF uzow
R5215 o
1+ [—PCH SMLIALERT L AR .
s
.
" R5213
a1 SMC _BMON _COVP_ALERT L 1 100 2
™ o ¥
o
R5210 o
59 E FI NSTACKSNS ALERT L 1 100 2
s
o
' R5214
12 [y CPUTHVENS ALERT L 1 A 599
NOSTUEF uzow
RB211 I
- CPUBMONSNS ALERT L 100,
o s
.
¥ R5212
+2 [Ty TBTM.BSNS ALERT L 1 ,\}Sﬁ\lz SMC_SENSOR ALERT L oD s

5%
1/ 20w
M
201
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connections
34 30 26 18 17 32 13 13 33 ¢ PRV s 48 47 46 44 36 35 34 33 30 17 PPOVAZ oM
57 54 43 43 41 43 35 38 37 36 83 62 50 59 57
Pul l ups are on eDP
1 1 1 RS
R5 R5 connect or page and R5
LYNX POINT LP 300 301 LCD BACKLI GHT sve pag I nternal DP svc 380 381 Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K
59% 5% 18300 59% 5%
ws00 1/ 20w 1/ 20w u7701 U000 U000 1/ 20w 1/ 20w 1516259 - UT100
M M . (See Table) M M
(vhSTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (vhSTER) (vhSTER) 201, , 201 (Wite: 0x12 Read: 0x13)
38 19 16 14 SVBUS POH OK — SMBUS PCH CLK 14 16 19 71 58 38 35 SMBUS SMCO SO SO —— SMBUS SMC 0 SO SCL 35 38 58 48 46 38 35 SMBUS SMC5 G3 S — swsses@sa 35 3g 46 D
[ p— — 38 54 67 pr— — 7" 60+ Rp— — 48 b2 11
38 19 16 14 SVBUS PCH DATA — SMBUS PCH DATA 14 16 19 71 58 38 35 SVBUS SVC 0 SO SDA —— SMBUS SMC O SO _SDA 35 38 58 48 46 38 35 SVBUS SMC 5 G3 SOA —  sveus s\cs Gl son 35 3g 46
[ p— — 38 54 67 pre— — 7" 60+ Rp— — 48 b2 11
J L I L I L
VRef DACs Battery
2200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Tabl e)
TBT
Battery Minager - (Wite: 0x16 Read: 0x17)
19 16 14 Sveus poi ok sveus s s @ sa 35 38 46
&7 54 38 00 BERN
19 2 14 Sveus ot o (Wite: OXFE Read: OXFF) Sveus sve s 63 son 35 38 4
) s rora 14 16 19 I
38 85 &7
— e oo 14 16 1
a8 e rm—
Margin Control |
w201 SMC 3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
(* = Miltiple options)
19 16 14 Svews Potak — 34 30 26 18 17 32 13 1317 o prva s
&7 54 38 — 373338 43 2 23 33 38 37 %6
19 16 14 SMBUS POH DATA Trackpad
— 343 341
o7 53 38 = Internal DP
| Sanpung LGD Samsung | LGD AUO 390° N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N ¥ v sve 52 oK ':50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (Ox10-Ox1F or 0x30-Ox3F) ¥ N N 59% 5%
5000 1/ 200 11 20w
DVR - (Wite: Ox4E Read: Ox4F) Y N Y N W — SMBUS SMC 3 SCL 34 35 38
(wsTER) 201, , 201 | — 42 82 71
—_— SMBUS SMC 3 SDA 34 35 38
42 38 35 34 SMBUS SNC 3 S | —_— 42 62 71
718
XDP Connectors : C
SMC "2" SMBus S3 Connections
1800 |
(MASTER) TBT & M.BBOT, TBD Tenp
63 62 60 56 39 34 19 18 15 PP3V3 S3
38 19 16 14 SWUS POI G EvCla14: 5810
87 84
(Wite: 0x98 Read: 0x99)
38 19 16 14 SVBUS PoH DATA
87 54 R5 1 'R5
sveus sve s sa 34 35 (a8 a2
J sve 370 371 LI O Finstack Te — 82 71
1K 1K ™
59% 5% 39500 — SBUS SC 3 SO 34 35 (a8 a2
5000 1/ 200 1/ 20w — 82 71
M 3 (Wite: 0x92 Read 0x93)
(wsTER) 201, , 200 1
63 59 3 35 SMBUS SMC 2 S3 SO —  SvBUS SMC 2 S3 sa 35 38 50
FE R —— —_— 63 71
63 59 38 35 SVBUS SMC 2 53 SOA ——  SVBUS SMC 2 S3 SDA 35 38 59
[T — 83 71 _—
J L

LYNX PO NT LP SO "“SM.ink 0" Connections B
72 63 62 69 59
34 30 26 18 17 15 13 12 11 8 PP3V3 SO N
57 54 43 42 41 40 35 38 37 36 SMC SO "1" SMBus Connections
A A 72 63 62 69 59
4 26 18 17 15 13 12 11 PP3V3 S0
LYNX POINT LP R5310 R5311 373935384 B 38 5% ¥ %
8. 2K 8. 2K
59 5%
ws00 1/ 200 1/ 20w
1 1
. an,[ ], R5360 R5361
sve CPU Tenp, Inlet, DDR BMON THR
2. 0K 2. 0K ""
67 14 SM_POHO OK 5% 5%
Jrere— 5000 1/ 20w 1/ 20w ENC1704-02: USB00
M M
67 14 SM._PCH 0 DATA (NASTER) 201, , 201 (Wite: 0x98 Read: 0x99)
7 —
| 38 35 32 14 SMBUS SN 1 S0 SQL — swwswilsosa 14 32 35 38 41 42|62
8782 22 31 o = 87 71
7
38 35 32 14 SMBUS SMC 1 SO SOA ® S— SMBUS SMC 1 SO SOA 14 32 35 38 41 42|62
8782 22 41 o — 87 71
I L

LYNX PO NT LP SO “SM.ink 1" Connections
Chi pset current

PACIS21: 15620

(Wite: 0x30 Read: 0x31)

62 67|71
SMBUS SMC 1 S0 SO 11 32|35

38 1|43

62 67|71

LYNX PQINT LP SMBUS SMC 150 SDA 33 5%
38 1|43

ws00

(Wite: 0x88 Read: 0x89) ISYNC MASTER=J43_M.B

38 35 32 14 SMBUS SMC 1 SO SCL —_—
gl - = ALS SMBus Connecti ons
Bypiieesssinm = sa002 TR OV
Wit 0x72 Read Ox73]
| (wite: 072 e 0x72) (B Appl e I nc.
— SvBUS SMC 1 S0 saL 2;3%%% S
SMink 1is slave port to 62 67 71 NOTI CE OF PROPRI ETARY PROPERTY:
_— SMBUS SMC 1 SO _SDA 14 32 35
— 38 a1 a2 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY P ERTY_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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| COR COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
E0P Qurrent :12A
M £ 24 843925 3947 15 13 8 10 §7_PP3V3 SO E0P Qurrent : 7.57A
GAIN 100 MAX Vel £ £ 15.14 nv 60 56 41 40 39 _PP3V3 SASW SNS
CPU_HS_I SNS: YES AN 200x
CPU_HS_I SNS: YES o 1 C5450 . SENSE R R7450 0. 002R PLACE_NEAR=R7450: Smm DRAM | SNS: YES
v o CPL_HS_I SNS: YES DRAM | SNS: YES o 1 C5460
$ 93 PPBUS S5 _HS COVPUTI NG | SNS o3v PLACE SRR RR00. B2t v S DRAM | SNS: YES
58 49 Us450 cer xR — o AL
CRITI CAL NA214 R5455 UB460 N PLAGE_NEAR-U5000. 5: 111
R5450 L° | N scr0 . OUT |.6_ai] | SNS_HS_CONPUTI NG | OUT LANA A | NG | SENSE 35 a7 'NA210 o201 '35:35'(5
0. 0013“ CRI TI CAL 1% PLACE_NEAR=US000. E2: 11mm 72 51 [T ISNS 1v2 S3 N 5[ N scro OUT |8 I SNS 1V2 I OUT 2 SMC 1V2S3 | SENSE oo s a7
120w
D w | REF|L o R5451! ks 1 C5455 CPU_HS_I SNS: YES CRI Tl CAL L PLACE_NEAR-L5000. AS: 11mm
s (100V/ V) 20K 9. 22UF 72 51 [T ISNS 1V2 S3 P E) REF| L R5461% e * C5465 DRAM_| SNS: YES
APN: 10750137 D 506 20, (200v/ V) P 201 L.
54 8 PPBUS GaH N 20w PLACENENT_NOTES o 0K —_ %2
i - « o, GND /200 S PLACENENT NoTES .-
Place close to Svo GND SMC_AVSS 35 36 39 40 41 o Wi, ———————————— o201
(For Rand O Place close to SVC G\D_SMC_AVSS 35 36 39 40 41
(For R and )
IOOR : OTHER Hi gh Side Current Sense =
E0P Qurrent :10.75A
MR Vi ff 53,75
N 50X I APC : AirPort Current Sense
60 56 41 40 39 _PP3V3 SASW SNS
PLACE_NEAR=R5430: 5tm OTHER_HS_| SNS: YES EDP Qurrent : 1.00A
OTHER_HS_| SNS: YES 1 C5430 MAX Vi f f 25
0. 1F y
LR | ¥ o OTHER_HS_| SNS: YES AN 100x w0 o6 a1 40 20 _PP3VA SaSW SNS
o0 52| (o BRBUS S5 HS OTl U5430 o pLAcgm;gﬁ;; 11m
M T s | NA213 4.53K PLACE_NEAR=RS470: Stm Al RPORT_| SNS: YES
Rg%%g) 72 | SNS HS OTHER N 511N scr7o ouT HS OTHER | OUT 4 1 2 35 37 A | SNS: YES i
S SNS Hs ol s ' o PP3VE VAN VE LA N 000, 1 11
1w 72 | HER P 41l REF[ L M 62 37 36 35 29 - 3
o (50V/ V) R5432 201 - Us470 F e xR Al RPORT_| SNS: YES
0612- SHORT 20K o201 R5475
i an Vo CRITICAL . f, I NA214 o
54 48 [m>-PRBUS GBH ) 0 2 53 OTHER_HS_I SNS: YES R5470 72 | SNS Al RPORT N sline sc70 QUT L& | SNS PSVWAN | OUT 2 SMC W.AN | SENSE oo * 7
iz a0 201, PLACEMENT_NOTES &7\]’5 C AvSS 0. 0213“ CRI TI CA 19 Al RPORT_| SNS: YES
/20w
Place close to SMC -7 v 72 | SNS Al RPORT P 4l REF|L R5471" [ 1 5475
For Rand O 0612 4] (100v/v) 20K o T 0.22U0F  piace NEAR-US000. CL: 11mm
(For Roa APN: 10450024 oD 5o T
1/20W < PLACEMENT_NOTES 2 53
C IROC : 3.3V SO FET Current Sense 20 PP3VE WAN R - R o e e——
gl Place close to SMC GND SMC AVSS 35 36 39 40 a1
EDP Current :1.02A (For R and ©)
MR VT 3,06
AN 1000% 60 56 41 a0 30 _PP3V3 SASW SNS
PLACE_NEAR-RS440: S 3V3S0_I SNS: YES
3V3S0_I SNS: YES 1 C5440
P ey, ™ —— 0 1F PLACE_NEAR-L000. B1: 11mm ISDC : SSD Current Sense
17 15 13 12 11 8 = 6.3V
sEeBey i 2 cemnor BV YES
Us440 0201 R5445 EDP Qurrent : 3.00A
4 I NA212 i
os1z-sieRr *J ¥ ;) | SNS P3V3 SO N slin scr0 s I SNS P3V3 50 | QUT AN 2 SMC_P3V3S0 I SENSE oo s o AL e
AN 200x
o CRI Tl CAL S 3V3S0_I SNS: YES
0. 003 1 f .
R5440 < 72 | SNS P3V3 SO P 4l (100001 REF| L R54241K s . ?;‘;5 PLACE_NEAREUS000. B: 11mm 60 56 41 40 39 _PP3V3 SASW SNS
oM T ot ol PLACE_NEAR-R5450; Srm SSD_I SNS: YES
ap e 2 en SSD_I SNS: YES 1 C5480
s _PP3V3 SO FET R - o W05, [ PLACEVENTNOTES 0201 - s 0. 1UF PLACE NEARE00D. €2 11m
Place close to SMC Qp swe avss 35 36 39 40 41 62 60 30 _PP3V3 SOSW SSD L T, % SSD_I SNS: VES
(For R and O P U5480 Goor " R5485
CAL 1 NA210
= R5480 |22 1 SNS SsD N slin scro 5 I SNS P5VSgp | QUT 1,</§7<\/z SMC SSD | SENSE oo o o
1S2C : 3.3V Canera Current Sense 0.003 CRITI CAL e SSD_I SNS: YES
w 72 | SNS SSD P ali oowy T 1 R5481" > ! C5485
EDP Qurrent : 0.82A 0612 20K PLACE_NEAR=US000. C2: 11mm
MRV TE 16,30 OM T TABLE D o34 S PLACEMENT NoTES
G 200x s _PP3V3_SOSW SSD FET_R - o 205, Prace crose 1o svc o201
60 56 41 40 39 _PPIVE SASW NS (For Rand O L _G\ND SMC AVSS 5 36 39 40 41
33 _PP3V3 S3RSO_CAMERA —
Bl: S
i CAM_| SNS: YES
o T PLACE_NEAR-5000. B2: 11m
EH CAM | SNS: YES I BLC : LCD Backlight Driver Input Current Sense
U5420 ozt R5425
R EDP urrent : 0,674
va - 0612- SHORT | N | NA210
VRKE. BASE-TRUE e % CA'VERASI . w2 s | SNS CAVERA | QUT 4.53K SMC CAMERA | SENSE o = - it ocmy
0. 828 CRI TI CAL s CAM I SNS: YES G 500%
R5420 | SNS CAMERA P 4 1 1 i 542
Mt afF N ooy T R5424 T 00 56 41 40 30 _PP3V3 SASW SNS
20K T 02205 piace ear-us000. B2: 11mm
G\D 1200 S PLACENENT_NOTES . 8
PP3V3 S3RS0 CAMERA R e N M - - o PLACE_NEAR=R5490: 5rmm LCDBKLT_I SNS: YES
WM NLINE_ W OTH-0. 5 WA VOLTAGE=3. 3V gl 201, . N
M N_NECK_W DTH=0. 2 M Place close to SMC GAD_SMC_AVSS 55 36 30 40 41 o4 5o _PPVI N _SOSW LCDBKLT LCDBKLT_I SNS: YES o) 1 C5490
R5421 N T 0.1UF PLACE_NEAR-U000. B6: 11mm
0 (For Rand 9 54 30 _PPVI N SOSW L CDBKLT — T
PP3V3 SO 1 2 — 2 s LCDBKLT_I SNS: YES
X U5490 o201 R5495
Lo = I pase-TrE 0612- sHoRT A2 | SNS LCDBIIT 1 OUT VN SMC LCDBKLT | SENSE
Veer et 72 | SNS LCDBKLT N sin scro 5 H 2 o 57
“NosTUEF o CRI Tl CAL s LCDBKLT_I SNS: YES
R5423 R%'40§8 72 | SNS LCDBKLT P 4] REF|.L R5491" W ! C5495
200
58 §§I PP3V3 S3 AR oMT 1 (s00v'v) 20K PLACE_NEAR-US000. B6: 11mm
o
#8 o s 30 _PPVI N SOSW LCDBKLT FET G\D 1/20W < PLACEMENT_NOTES
ey 54 30 _PPVIN W L CDBKLT_FET — o 201, oz01
o M NCNEGCW DTH-0. 25" M - Prace close to s GND_SMC AVSS 35 36 39 40 41
VOLTAGE=8. 6V (For R and )
VAKE BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLAGE_NEAR-LS000, Ad: 1M PLAGE_NEAR-LS000, B3: 11 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A Q DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
IR R Bvon A g—SMC BON | SENsE ooy 3 o 4 [T CHGR AMON AN oSVC DCI N | SENSE ooy 5 3 PART NUMBER Y S ISYNC VASTER=SI D J41 SYNC_DATE=02/ 26/ 2013
11750008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO . .
Yo I Yo L T s Hi gh Si de Current Sensi ng
156259 Gain: 36x o 23000 201 1170008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_I SNS: NO B\ AN R I
Sales 2TOALY i Sense R is R7120. 20mehm 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO le | nc CH_NUM>
e Va8 9,167 o L2590 Gain: 20¢ App .
EDP Qurrent: 310A QD SVC AVSS 35 36 39 40 41 Max VQut: 1.4V at 8.25A 35 36 39 40 41 117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
Scater ZSATV 11750008 1 RES, M, 1/ 20W 100K CHW 5, 0201, SVD C5495 LCDBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EOP Qurrent: 3. oA THE | NEORMATI ON_CONTAI NED HEREI N | S THE
1170008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5433 OTHER_HS_| SNS: NO _l?ﬁg:slcggég&PAGqungTprpkangcﬂ NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 11750008 1 o5, . 11 20W 100K M 5. 0201, D 5425 L1 S O | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 54 OF 120
Il NOT TO REPRODUCE OR COPY I T
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 196 0612, TFT R5480 CRI Tl CAl 11750008 1 e v 1/ 20% 100K Ot 5. 0201, oD 5445 V3% S Mo 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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VPOR: PBUS Vol t age Sense Enable & Filter
@500 ICSO : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | s pRuSVSENS EN L
: EEERREE R S
H R5502 S
gg SMC_SENSOR PWR EN 2 G — 196 CPUVR_I SNS: YES
11200
\Qﬁ's s Max VQut: 3.3V at 19.77V I nput 1 C5540
201, 3 0. 1UF
1 CPUVR_I SNS: YES CPUVR | SNS: YES Qoo
D J_ s PBUS SO VSENSE PLACE_NEAR-R7310. 3: WM LI SNS: 2 & e
L R5540 PR 1 S R5544 o) )
- R_| 1_P_R :
R5503* 7 so [Ty CPUR I SNS1 P ,‘{/‘\% s - - A RsK, L Gai n: 274. 72x
e 27. 4K 1% 1% .
5 i 1% 1/16W 1/16W Sense R is R7310, R7320
PeUs G 5 VERR o e oo g s i o _ !
R R R 4 201, | RTHEVENIN - 4873 chms Sense R is 0.75nm0hm each, conbined 0.375n0hm
P- CHANNEL SMC PBUS VSENSE CPUVR_I SNS: YES
. oD s PLACE_NEAR=R7320. 3: 5MM CPUVR | SNS: YES EDP: 32A  TDP :28.05A
R5501 PLAGE_NEAR-US00D. 13; 1208 . PLAGE NEAR-US000. £1: 1100 R5541 CRITICAL
0K R5504 1 C5504 72 50 CPUVR | SNS2_P LA 2
1/ 20w 5.49K & _|_ 5 200k o A% uUs540 CPUVR_I SNS: YES
W 1% S T D58 i CPA333DCKGA PLACE_NEAR=US000. B4: 11MM
201, v2on 2 B3V VE-LF 72 CPUWVR ISUMR P " AN R5548
PEUSVSENS EN L DIV e o - %\4 CPUVR I SUM | QUT LA 03K, SMC CPU I SENSE
GND_SMC_AVSS 35 36 39 40 41 CPUVR_I SNS: YES oD == 7
CPUVR_I SNS: YES V. 1% CPUVR_I SNS: YES
PLACE_NEAR=R7310. 3: 5SMV 3 1/ 20W
. . - MF NEAR=
VDOR DC-In Vol tage Sense Enable & Filter RS2 Foak i B liesar T
7 so [Ty CPUR I SNS1 N IAAA 2 7241 CPUVR ISNSIIN R LAANA 22 CPUVR I SUM R N o o UF
1% 1% [ 20%
o o = 2 Ser
@510 0z w0z 0201
NTUD3169CZ CPUVR_I SNS: YES GND SMC_AVSS 35 36 39 40 a1
N sor- umNEL CPUVR_I SNS: YES
CHAN s DCINVSENS EN L PLACE_NEARER7320. 3: 5MM R515M47
Enabl es DC-In VSense 3545;1}(3 LAAN, 2
divider when SUS present R5512" 72 50 (TR CPUVR | SNS2 N A 2 196
[ 100K ’\/M\/ CPUVR I SNS: YES yiow
PM SLP_SUS L 2 G . 1/ 16W 1 402
g nog s o VLR R5546 NO_XNET, CONNECTI ONSTRUE
\%. I3 Max VQut: 3.3V at 19. 77V | nput 402 iMm
1%
C . S o
J_ s DOIN S5 VSENSE o'
R5513" L
el 27, 4K =
s 2w
%. W [ PLACE NEAR-US000. B3: 11k
Y 201, RTHEVENI N = 4573 Chns
% PPDCIN G3H | SQL P- CHANNEL % o IMOC : CPU DDR Current Sense
©2 N PLACE_NEAR=US00. F1: 11MM
R5511 . P urrent ¢ 3,00
100K R5514 MAX Vdi ff 12.60 v
1 5. 49K
2w ) N 200x
201, e 60 56 41 40 30 _PP3V3 SASW SNS
PDCI NVSENS EN L DIV k]
DCl NVSENS 40 10 8 PPVMEM O SO_CPU —
35 36 39 40 41 M NLINE_ W OTH-0. 6 WA — PLACE_NEAR=R5570: Smm CPUDDR_| SNS: YES
W ANEGKW OTH 0. . M 1
T CPUDDR_I SNS: YES o C5570
ws;j;g:,ro © U v — PLACE_NEAR=US000. H1: 11mm
CPU Vcore Vol tage Sense / Filter 40108 P CPUDDR | SNS: YES
) U5570 RE575
2| a I NA210
X520 35232‘? os1z-sirr ) 5, | SNS CPUDDR N s o OUT | I SNS_CPUDRR | QUT :mz SMC_CPUDDR | SENSE oo =+
10 §2_PPVCC SO _CPU 1 % 2 CPUVSENSE | N 1 /\'/v\/z SMC _CPU VSENSE 35 37 T e CPUDDR_I SNS: YES
ES oD 20w -~
PLACE_NEAR=R7310. 2: 5 MM 1% PLACE_NEAR=US000. B7: 1101 2003 < 72 | SNS CPUDDR P i REF|: R5571° e 1 cs575
ew R5570 S | (2000
1 C5520 1 20K PLACE_NEAR-US000. HL: 11rm
20 —— 0, 22UF omT GND. 120w
—— 0% ) o
2 Sen o6 60 51 70 22 21 20 10 17 _PP1V2 S3 n A
PLACE_NEAREUS000. B7: 11WM 0201 L_GND SMC AVSS 35 36 39 40 41
B GND_SMC_AVSS 35 36 39 40 41 PLACENENT_NOTES
= Place close to SMC
1. 05V Vol tage Sense / Filter (For Rand O
IRSC :3.3 S5 REG Current Sense
XW5530 R5530
62 M
53,99 3 pp1v05 S0 1 §% 2 PIVOSVSENSE IN 1 4.53K, SMC P1VO5S0 VSENSE oD 5 5 e current 3,008
348 8 WKV 30,00
60 57 56 1% PLACE_NEAR=U5000. G1: 11MM
PLACE_NEAR=R7640.2: 5 M 120w 1 C5530 AN 100x
201 1 60 56 41 40 39 _PP3V3 S4SW SNS
PLACE_NEAR=RS5590: 5mm P3V3S5_1 SNS: YES
PLACGE 15000- GL 3T P3V3S5_| SNS: YES 1 C5590 -
D AVS 35 36 39 40 41 52 20 28 18 17 16 15 13 11 8__PP3V3_S5 - SN i 1
BEEBTHES o= v S PLAGE_NEAR-US000. A6: 11mm
2 mwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT IUSEZ%E{ R5595
R5590 372 I SNS P3v3ss N slin scro | oUT |8 | SNS P3V3g5 | OUT AN SMC P3V3S5 | SENSE oo =+
P urremt ¢ 1A
0. 0013“ CRITI CAL 1% P3V3S5_| SNS: YES
WX VAT s es 20w
| P 1 1
o s00x o0 56 41 40 35 _PP3V3 SASW SNS agh P SNS P3V3SS LN oy EH R552%& - G595 e nenreus000.AS: 11
PLACE_NEAR-R7640: Srm P1VO5_| SNS: YES i o
— PP3V3 S5 REG R G\D
P1VO5_I SNS: YES o 1 C5560 oz ] vy
0 1UF PLACE_NEAR=US000. H2: 11MM 201,
v T, ¥ P1VO5_I SNS: YES w0 __PP3V3_S5_REG R — | GND SMC AVSS 2550 39 a0 ws
PLAGE NEAR-R7640. 4: SWMI Us560 2 GeRmxoR R5561 M NRESCW DD 20Md PLACENENT_NOTES
I NA211 VOLTAGE=3. 3V e —
2 55 LSS 1V05 S0 N slin scro . OUT |© P1V05S0_| QUT L 453K, SMC_P1V05S0 | SENSE o = U EASE-TRE = Place ol ose to ST
CRI Tl CAL ﬂlz"gw P1VO5_I SNS: YES (For R and C)
A 72 53 [T I SNS 1V05 SO P al) N+ REF| L R5562* - 1 C5561
PLACE_NEAR=R7640. 3: SMM (500V/ V) 20K —_ 9, 22w PLACE_ NEAR=US000. H2: 11WM ISYNC MASTER=S| D J41 SYNC_DATE=02/ 26/ 2013
GN\ND 1/ 20W 2 o.3v
X5R . .
o a0, oz01 Vol t age & Load Side Current Sensing
G\ND_SMC AVSS 3s 36 39 40 41 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s 0say) aemie oy
Appl e Inc. CH_NUM
us PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5541 CPUVR_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5561 P1VO5_I SNS: NO THE | NFORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_I SNS: NO | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 55 OF 120
[N} TO REPRODUCE Y I T
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| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
56 a1 40 39 PP3V3 S4SW SNS 1,\/12;\/2 PP3V3 gNS CPUVR ADUYST | SNS R5660 RSEGG
0
e * cs620 teone s ynnppBRil e A% ' lgeisounen o L issmoune o 7
M- LR 1 0UF VOLTAGES. 3V 2 y
0z 6% 20w 120w
2 S PLACE NEAR=UB 60, 3: WM ' 201 Re66-
X5R : NEAR-! R5662 020 667
0201-1 f
821: ADDR - 0x56/0x57 (r/ cs660 Ksz 1 SNS HS COVPUTI NG P AN
R5 H - 0x5 X57 (r/w) = 0.1 1,2333 il maog NV
CPUVRSNS ADDR SEL h 1\‘/ 234; RSGGB 1/520/0“W
N BYPASS=U5620. 1: 5: 3MM 2 Cerm xR 2 N
AT - P SMBus mode eteounne  1aSn 2 1o o B D
3 3] NV oD @2 72
11200 5%
e U5620 = 120w
2 PAC1921- 1- Al A PLACE_NEAR=US000. A7: 5MM 0201
R5625 PLACE_NEAR=R7150: 5MM o) N NO STUEF.
DFN o v R5661 669
S |ADDR_SEL/ GAI N_SEL aut| 4 SMC_CPUVR ADJUST 1 SENSE R LAN, LS CPUMR ADIUST | SENsE oo s 37 27K & -, 0
N . - 1% 39@ 1 SNS _HS COVPUTI NG N 1/\/\/\/2
B s 5% 1 5625 U5660 R5665 20w S
72 40 (TR CPUVR | SNS1_P_R SENSE+ READ*/ | NT| MC_CPU DBGPWR RD L Yany B 1/ 20W CKPLUS_WAI VE=Ndi f Pr_badTer m NA2 5%
CPUVR | SNSL_N R 3 NT_SEL| 10 SVBUS SIC 1 S0 saL o301 S " | SNS HS_COVPUTI NG P 5| ! 11 5 ISNS HS GAN AR 2 ISNS HS GAIN QUT R 1, v
72 40 [T SENSE- SM_CLK/ I NT_ S CD 3 # Eer , 6 72 4139 [T N sco - QUT ¢ A% O STURF 0201
SM_DATA/ QUT_SEL SMBUS SMC 1 SO SDA B 14 32 35 38 42 62 67 71 oo CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 5% N
PLACE_NEAR=US540. 1: SMM B . 1/ 200 C5665
COVM _SEL NO STUFF 72 41 39 [T 1 SNS HS COVPUTING N A1 N+ REF[L R5663 oL 0. 22UF
PLACE_NEAR=US000. A7: 5M (500VY) 20K 20%°
G\D EPAD G\D 120w )
G\D SMC AVSS 35 36 39 40 41 o 201
ol 4 2
= GAI N 500X e
| LDC : LCD Panel Current Sense / Filter
L I'n battery discharge scenario negative voltage will be Wth 100mA battery current, WII| have 10.2nV difference
60 56 41 40 30 _PP3V3 SASW SNS - present on IN+/- pins with | NA output voltage decreasing going into sense pins of U5800.
from 3.3V with increasing discharge current. This will set the m nunmum current threshold at 0. 100mA
ss 41 _PP3V3 SOSW LCD —
ML NE WOTHRO. 3 W — PANEL_| SNS: YES
M N NEG W OTH0. 2 M PLACE NEAR-R5470. 51
VOLTAGE=3. 3V PANEL_I| SNS: YES of
WKE BASE-TRUE PLACE_NEAR-5000. C1: 11mm
s a1 _PP3V3 SOSW LCD - 23 g
PANEL_| SNS: YES
10 e C
L0 1Lz 1SN PANEL N sl soo - ouT | | SNS_PANEL | OUT VN SMC_PANEL | SENSE oo 5=
0. 1325?/“ CRI Tl CAL 19 PANEL_| SNS: YES
120w
1w 72 | SNS PANEL P Al N+ REF[ 1 R5671" e t C5675 i
os10 s N (200V/ V) 20K 201 —— oz VR | MON Current Sense Filter
G\D vaom < Gai n: 200x o PACE RS so00. G R
ss 41 _PP3V3 SOSW LCD R « 2 [some  ozsar v 201 oo
ss 41 _PP3V3 SOSWLCD R — MAX VOUT: 3V AT 0.825A G\D_SMC_AVSS 35 36 39 40 41 0
= CPUVR | MON . SMC_CPU_| MON | SENSE
A i £ FOP Qurrent; 0,750 A PLACENENT_NoTES e VAVNVA oD > =7
VLT av Max Vdi ff 15 mv e — 5% NO STUFF
MAKE_BASE=TRUE . . 1/ 20w PLACE_NEAR=US000. B8: 5MM
= Pl ace close to SMC M ' 5641
0201
(For R and C) ol
. . . G\D_SMC_AVSS e
Di screte H gh side Current threshold
2z MO STUE Vref = 0.406nmV Vth = 0.442 = 1A from Battery
C5611
4 39 PP3V3 SO 0. 22UF Vtl = 0.290nv = 0.687A from battery
{4 .
LR 12 A . .
?ég BYPASS=US601: 3MM ] B'VD\I . Di screte B,VD\I CUI“ rent Sense / Fi I ter Hysteresis TBD based on RC val ue changes
s 1 C5613 o3 o601
0. 1UF
0% oeo1 C5601
2 72 63 62 60 59 0. 22UF
Gao " R5619 mupu R R PSSO ' ]
1 - 255K BYPASS=US601: 3MM 11
- t C5603 20%
'R5614 = o 1UF oY SMC_BMON COVP_ALERT L oo
204K R5616 U611 ey 160 0201
1% L 10. 2K, s s NoPSEALT w0z 2 O B
yiow A /\1%/\ + NoPesa s 0201 RZSO%(?(Q U5602
2402 16w 1 -CoMP_QJ = BVON_COVP_FB : 2 DMN32D2LFB4
V- UF = DENLO0GH- 3
hos 'R5604 1% SYM_VER 2
HS COVP_VREF 4 SMC HS COVP_ALERT L ar R5606 116w
- 1 oD 100K D60 US601 P
X u5612 D|s Piew A% 2K, 1 5 MCOP6541T © 1
R5615 DVN32D2LFB4 VE- LF VYV SC70-5
49. 9K Looe 3 2102 yiow 3 BMVON_COVP_QUT
ew BMON_COMP_VREF o2 4| =
, 402 2
1|G7 Sk
1
L Gai n: 50x 'fOSOiOS
NOSTUFF Scale: 2A/ V 1% =
! XV 1 3.3V . 6A et BVON | QUT R
R5617 1 Ma, Qut: 3.3V at 6.6 i p NOSTUFF
20w t C5600
" E= 3 0. 1UF
NOSTUFF 10%
2
HS IQUT D 'R5607 'R5600 by
NOSTUFF 0
5% 5% =
D5617 1720w 120w
M
S 201 g ‘ , 0201 , 0201
RB521ZS- 30 BYPASS=U5600: 3MV
“ C5606 * BMON | QUT D
0. 1UF
. NOSTUFF
cEmpier 2 D5607.
0201 SM 201
RB521ZS- 30 A
1 SNS HS COVPUTI NG | QUT = “ SYNC_VASTER=SI D J41 SYNC DATE=02/ 26/ 2013
* M CHGR_CSO_R_P/' N are swapped on purpose ol W —
to neasure power into the system + mbug Sensors 1
KLU v VEh £ P b U5600 PLACE_NEAR=US5000. A3: 5MM DR "'
WAl VE=NGi f Pr_badTer m 'NA213 CH VB
nao@CHERCSORP  sfiNn  soo  QUT [© BMON | QUT R5608 Appl e Inc. =
CRITI CAL LAAAZ Bl DI SCRETE_| SENSE as a7 ®
s ) CHOR CSORN 21N+ REF| L R5601" 1% PLACE_NEAR=US000. A3: 5M
50V V) 1/ 20w iy NOTI CE OF PROPRI ETARY PROPERTY:
. ) . CKPLUS_WAI VE=Ndi f Pr_badTer m 20K - + C5602 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
Repl acl ng caps w th 100K PD on | SENSE SMC i nput S G\D 1200 j— PROPRI ETARY ERTY OF APPLE | NC.
o 28/5 THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON d || TO NAINTAIN TH S DOCUVENT | N CONFI DENCE 56 OF 120
¢ 4 Il NOT TO REPRODUCE OR COPY I T
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4

3

-
. Pl acenent note:

Place Q5830 between near rear vent on bottom side
' - J— [

'
. Pl acenent

Place (5810 next to DDR/5V/3
[ - - -

note:

CPU Proximty,

I nl et

, DDR

VOLTAGE=3. 3V
M N_NEGKC_ W DTH=0. 25 mm

and BMON

THR Sensor

Q6820

BCB46BLP

DFNLOOGH- 3
2

Q6840
BCB46BLP
DFNLOOGH- 3

Q6850
BCB46BLP
DFNLOOGH- 3

72 a2

72 a2

o =

LB 34 35 38 62 71

LB 34 35 38 62 71

SYNC DATE:O%/ 20/ 2013

Ther mal

Sensors

Re800 MU W0, 25 1
33 30 26 18 37 15 13 33 99 B° PP3V3 SO IAAAA PP3V3 SO CPUTHVENS R
8892848 31 28 38 38 57 56
5% 1 C5800
120w
s 0. 1UF
o~ 10%
, o
ceu x5R
oot NOSTUFF
1 1
72 | NLET_THVBNS DL P R5802 R5806
3 = - | CRITICA 100K 100K
- = e e e e e e e e = o= o= - A PLACE_NEAR=Q6830: 3MV 5801 1 5% 5%
NO XNET_CONNECTI ON-TRUE 1/ 20w 1/ 20w
1 C5830 PLACE NEAR=US800. 2: 5mm 1 VDD
' 6830 k] 2200PF us800 , 201 , 201
3V supply on TOP side — 10v
Jeey e e oo I Bﬁtfﬁ%i’ T PLACE_NEAR-US800. 3: 5rm ol 2 EMC1704- 2
NPO- 00G- CERM
021 2 | pp1 THERM |2 CPUBMONSNS ALERT L a
72 |NLET THVBNS D1 N oD
— L:lbnm ALERT* 520 CPUTHVBNS ALERT L oD
72 CPUTHVENS D2 P
N PLACE_NEAR=QE810: 3MM ) NOXNET_CONNECTI ONRTRUE L “lDP2/DN3 SMDATAL 1 SMBUS SMC 1 S0 SDA (B 14 32 35 38 41 62 67 71
L 5811 5860 ¢ | Prace rear-use00. 4: 5mm
- - - Q6860 5802 S | DN2/ DP3 SYel 12 SMBUS SMC 1 SO_SCL
@810 1 :: gﬂzpF 47F;5“ :: 1 DENL006HS- 3 22001:; :_ @ 14 32 35 38 41 62 67 71
. )
BC846BLP 2 23 2V 2 BC846BLP ov 16 | SENSE+ ADDR_SEL CPUTHVENS ADDR SEL
o DFNL00GHA- 3 NP0 QOG- CERM NPO- Q0G CERM IR pLace NeaR-US300. 5 S T -
s pyss 020 T EGHERRE B 5 | SENSE- . 'R5805
PLACE_NEAR=QS860: 3MM 3 Iy NC 0
o 72 a1 ISNS HS GAIN P 13 | DUR_SEL 5%
1/ 20w
Detect DOR/5V/3.3V Proximity Tenperature | SN HS GALN N 14 ) TH_SEL M
7 4 o, , 0201
. CPUTHVENS DUR SEL GND  THRM PAD . Pl acenment note: .
NS . |
R5803 PUTH TH seL - 5 Place US800 under CPU , L
10K NOSTUFF N
e R5804% Wite Address: 0x98
W 10K Read Address: 0x99
w01, 5%
120w
e
w0,
BT, ML.B Bottom Proxi mty Sensors
R5840
0
2 TBTTHVENS D2 R P 1 2 TBT _M.BBOT _THVENS P 42 72
%% TBT, M.BBOT and TBD Tenp Sensor
5%
PLACE_NEAR=Q6820: 3MV 20w
e
1
' 975P8FZO ozox R5810
T 5% 72 63 62 60 59 1 47 2
25V 34 30 26 18 17 15 13 15 11 5. PP3V3 SO AN PP3V3 SO TBTM.B | SNS R
2 3897843 31 23 33 38 37 56 W LIKE WOTHO. 5
NP0, coG- cERM R5841 o M NRESOW DT, 20 mn
TETTeNS 2 R 1A A 28T MeBOr THNENS N E vemESe ' osB10
72 42 72 "
0.1UF 1
A ) 0 ros1
1 20w 2 -
o US810 " s
TBOTHVBNS_D2_P
72 12¢Ey - EMC1414- 1- Al ZL = 201,
TBT_M_BEOT_THVBNS N L ST Tt m T MeoP
a2 72 B
. Pl acenment note: . DP1 THERM: / Al TBT INLET THM L
PLACE_NEAR=Q584 Pl 20 close to TBT on T 1 TI
. csshéar\hqss 0: 3Mm tace 820 close to TBT on TP side oy RTCAL el e - .
1 c5
DP2/ DN3 SMVDATAl_° SMBUS SMC 3 SDA
2 4280 TBDTHVENS D2 N
DN2/ DP3 SMOLK |10 SVBUS SMC 3 SOl
TBT M.BBOT THVENS P 42 72 Fo- = = = = = = = = - - - - - - - - - 4 D
. Pl acenment note: , 6
Pl ace 6840 on M.B bottom side opposite U5810
LT D LT T L -
72 42, TBT M.BBOT THVENS P
TBDTHVENS D2 P 42 72 @
3 NO_XNET_CONNECTI ON=TRUE -
PLACE_NEAR=G5850: 3MM F = = = = = = = @ & = = @ = = = = = = 9 5812 !
1 .
. C5850 , Placenent note: , PLACE NEARABA10, 4 5 22000r
TBD ;
T s ce 2
2 NPO- COG CERM PLACE_NEAR=US810. 5: Stm ooon
2 0201
TBOTHVENS D2 N a2 72 72 283y TBT_M.BBOT THVENS N o Wite Address: 0x39
Read Address: 0x38

72 42
TBT_M.BBOT THVENS P — TBT_M.BBOT THVENS P — TBT_M.BBOT THVENS P 2 72
— NAKE_BASE=TRUE —
72 42
TBT_M.BBOT THVENS N = TBT_M.BBOT THVENS N — TBT_M.BBOT THVENS N 2 72

NAKE_BASE=TRUE

d} Appl e I nc.
®
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FAN CONNECTOR

35 @_SNC FAN O TACH

R6061 .
100K
5%

1/ 20w
201

R6010 PP3V3 SO 88T 10 17 19 26 30 a4 0
0 37"38"39"30" 3174284787789 60
. >
50 NOSTUFF
1/ 20w 1 C6010
B e SN
UFF BYPASS=U6010: 3
ORI TI CAL 2 & er "
74LVCIGD8 ¢ 201
sorgol 2
PP3V3 SO _FAN 4/%010 =
M N-REGKCW DTHEO. 3 M 08 |1 PPSV_S0 1 17 a2 49 50 54 56 57 59 60
VOLTAGE=3. 3V NC. 62
3 5|
NC
51850793
CRI Tl CAL
1 J6000
R6060 FF14A- 4C- R11DL- B- 3H
47K F-RT_SM
500 -0
1/ 20w ’\C
R6065 e,
47K o] sv e
1 2 _s2 FAN RT TACH 2 o) TACH
5% 3
1/20W A O | MOTOR CONTROL
201 O | ano

35 [T SMC FAN 0 CTL

i

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J43 M.B
Fan

d} Appl e I nc.
®
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SPI ROM

Quad-10 Mbde (Mbde 0 & 3) supported.

SYNC _DATE=01/09/2013

SPI Fi : 50MHz for CPU, 20MHz for SMC.
requency o o SPI +SWD SAM Connect or
62 60 57 56 55 18 14 11 8 _PP3V3 SUS
SAMCONN
CRI Tl CAL
BYPASS=U6101: : 3mm
+ C6101 BYPASS=U6100: : 3nm < CRITI CAL J6100
——0.1UF DF40PC- 12DP- 0. 4V- 51
— 10% vce M ST-SM
2 ek cerm uU6100 14 O 13
- We5Q64FVZPI G a0 47 a0 30 0 35 g3 g3 38 3y PESVAZ GO
VCC 64MBI T 2o ok
U6101 67 aa _SPI_M.B CLK 6 _|CLK WSON (ﬁ&) 5 _SPI_MB 100 MOSI a4 62 44 _SPI_ALT 100 MOSI G 1o o - SPI_ALT CLK 24 62
74LVC1GO9 5 5 Pl_ALT L
2|p  soress SPI_M.BROM CS L OM T_TABLE o7 e SELL A >~ s 0 o7 g §p| ROM U;E MB i
PLACE_NEAR=U6100. 1: 12MV - 62 a4 _SPL_ALT 12 WP L = = 15 a4 62
SPI_MB CS L 3 - 0 O D
67 44 RCR'T'CALCE*g —qcs* po(1'8)|2_sp mB 1ol mso s 62 44 _SPL_ALT 108 HOLD L -— 0l ol o—a_S\C TNE (S\WDIl O CBD 35 3 62
62 44 15 Pl E B s|C 67 44 Pl_MB |2 W L SWPH (1 O2) 1@ SMC RESET L - - T - SMC TCOK (SWCLK)
b 67 as _SPL_MB 1C8 HOLD L 7 HOLD* (1 CB) 1 62 40 36 35 CCOM—= o= O O - {oOD> 25 %0 ez
G\D
= GND THRM_PAD 16~ 15
< o N4
NOTE: If HOLD* is asserted
ROM wi || ignore SPI cycles
in normal and Dual -10 nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 1G8 HOD L 4 62
PLACE_NEAR=16100. 10: 5mm ol ALT 12 WP L o
PLACE_NEAR=J6100. 8: 5Snm §P| ALT 1OL M $ 44 62
PLACE_NEAR=J6100. 2 5mm
= SPI_ALT | Q0 MOSI
PLAGE NEARET6100. 15757 S AT OK “=  SAM Card ROM Sl ave
44 62
PLACE_NEAR=16100. 12: 5mm SPl_ALT CS L o2
PLACE_NEAR=16100. 14: 5mm
SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN
'R6133 'R6132 'R6128 'R6127 'R6126 'R6125
43 43 24.9 43 43 43
5% 5% 1% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 2 SPI_MB CS L
67 14 [T SR T o[ \ i o PLACE_NEAR=R6125. 2 5mm oD &7
1/ 2(§W 1/ 2(§W
R6111 20 R6121 20
15 43
SPI_CLK R 1 2 67 SPI_CLK 1 2 SPI_MB CLK
67 14 E oA 0500, A3 S v 596 PLACE_NEAR=R6126. 2: 5Snm m "
1/ 20w 1/ 20w
CPU Mast er i R61112 R641322 o M_.B ROM S| ave
o7 1@y—SPL_MOSI_R LA RN 2 e SPL_MOSI 1 2 SPI_MB | Q0 MSI a4
PLACE_NEAR=U0500. AAZ: 5mm o oy, PLAGE NEAR-RG127. 2 5mm B—-
1/ 20w 1/ 20w
R6113 261 R6123 201
1 24.
o7 1B SPI_M SO 1 S 2 s7 SPI_M SO R 1 92 SPI_MB 101 M SO aa
PLACE_NEAR=U0500. AAZ: 5mm Y YV PLACE_NEAR=UB100. 2: 5mm S—
1/ 20w 1/ 20w
M
201 R6118 201 R6130
15 43
SPI_| O<2> 1 2 o2 SPlL_ 12 R 1 2 SPI_ MBI W L
o u D PLACE NERR 0500, Ver B A o/ PHACE A RRSE. 2 5 @
1/ 20w 1/ 20w
R6119 n R6131 20
15 43
SPI_1 O<3> 1 2 SPI_ 1B R 1 SPI_MB 1G3 HAD L
o7 1 e SR /\/5\7/{\/ 67 M s 7 om CBD 44 67
1/ 20w 1/ 20w
M
201 201
R6114
24.9
SPI_SMC M SO 1 2
7 N e
1/ 2(§W
201 R611515
SPI_SMC_MOSI 1 2
¢ O = NN e s
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
7 > D N\ e e s i
1/ 20w
261 RGlilél7
o7 35 (T)—SP1L SMCCS L 1 ISYNC MASTER=YHARTANTO J44
3,V PLACE NEAR=US100. T mm e
1/ 20w
e SPI Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

d} Appl e I nc.
®
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62 60 56 53 52 47

SPEAKER AMPLI FI

APN: 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAIN 6DB
R ght Speaker Connect or
e R6414 fhnpta
33 32 PPSV_S4RS3 1 N 2 PP5V_S3 U6210
10w 51850519
VL + C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
= ?g'znlu': 2 R6413" .|* ce401 316404
OM T_TABLE 2 xsr cfrm PVDD 100K p— ‘;Z%UF 78171- 0002
CRITI CAL 0201 2oW 2 6.3V M RT-SM
U6410 Bot V- TANT s
v ———, - o
e o 30
63 5 [TH) PKRAMD_| NR_P. 2] 72 MAX9B300 R P 2l N ouT+ 8 e 72 62 SPKRAMP ROUT P iy
OM T_TABLE I 72 MAX98300 R N s TN ourfa 12 62 SPKRAMP RQUT N DS
CRITI CAL 0% Pr——
c6411 Yo cEru bt
0 100 0201 I SHDN* GAIN_S R AVPgd N < 4
- D VT S|E e O
1o 'R6412
e PGND e
63 59 [Ty SPKRAVP SOV L " -
. 2
R6411
100K
P
0w
"
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
13250460 2 CAP, CER, X5R, 0. 1UF, 10% 16V, 0201, MJRATA 6410, C6411 CRI TI CAL

ISYNC MASTER=J43_M.B

SYNC DATE:O&/ 04/ 201,

Audi o:

Speaker

Anp

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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' CRI TI CAL
' J6950
BAT- K99

' F- RT-TH

! PCS|

11" - Speci fic

Battery Connect or

PPVBAT_G3H CONN 48 62

' POS|

! POS|

| scL
\ SDA|
SYS_DETECT]

C6951i 1 C6950
1UF —/—0.1UF

10% 109%
16V 25v
X5R 2 2 X5R
402 402
SMBUS SMC 5 &3 SCL ) 35 38 48 62 71

DA 35 38 48 62 71

62 SYS DETECT L

NEG

t1t

NEG

o |o [~ [o |0 |= [« [~

NEG

SHLD_PI N|

SHLD_PI N|
SHLD_PI N|

SHLD_PI N|

|oooo|oooo??ooo

518- 0369

R69501 . o CRI Tl CAL
vt NO STUFF
5% D6950
g RCLANP2402B
i
sc7s

48 47 44 38 36 35 34 33 30 17

PP3V42 G3H

Hal | Effect Sensor

J6955
HALL- SENSOR- M.B- PADS- K99
EY

NCX—10 O-XNC

63 SMC LID R

O O

0 o
NC*——+0 O1-xNC

34 35 36 62

X7R-CERM 2
0;

SYNC_DATE=MASTE
—

Ismc VASTER=MASTER

Battery Connector & Hall Effect
BTG, NOVEET T
<
d} Appl e I nc. SCH_NUM=| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_'>
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62UF- 0. 0230HM 62UF- 0. 0230HM —— —— 1000PF —— 62UF- 0. 0230HM 620F-0. 0230 — — T 1UF 1000pF
200 o T T 10% I 1o 52 _PSVP3V3_VREGS 200 200 lev lev
o2 o2 2 B . W 500 ! WL oo 2 mr o . 2 B
T T wr —— M N NEGK W DTH=0. 2 v e
el 52 PSVP3V3_VREF2 BYPASS=Q7560. 1: 1. 5mm
R7500 29 a
PSV_S4RS3 VEST R o E iB ~ P3V3 S5 VBST R PP3V3 S5 Go1l
ML NE W OTHO. 6 9] = [ VLI RE W OTHO. 6 CRITICAL s
M N NEGCW DTH-O. 2 mm vaow © S o o [ L 2 M N NEGCW DTHO. 2 mm
5 B DroTRE " > g g g B DToTRE Q7560 C7593
Q7520 ' 2 o *R7564 150UF- 0. 0180HM 1. 8A
F=400KHZ CSD58873Q@BD cr524 R7545 SKI PSEL1 56 c7564 CsSD58873BD 2%
@p i S 0 ORITI CAL o o1 —— @D 3V 2
p— - PSVP3V3_SKI PSEL 19_ISKI PSEL2 o o —T— CASE- B2- SM
2 47 4 2 PPSV SARS3 o wow oW o N - B2-
50 58 % >3 8% 1 VIN | .o jriny 14 |OCSEL 7501 ENl12__scrucen I 35 2 57 frived = I vi
1 - w0z, N 402 - T =
Vout = 5.0V —o < e PP3V3 S5 REG R w©
CRITI CAL Pov_SARS3_REG L - TG| 3 Pov sarss vesT a1 [VBST1 2 VBST2| 28 Pava ss vest MNLLI NS WETHA0, 8 mm — CRITI CAL =
7.2A MAX QUTPUT L7520 D DT=TRUE 6 | M N_LINE_ W DTH=0. 6 mm D DT=TRUE o D DT=TRUE M N_NECK_W DTH=0. 2 mm 6 L7560 Vout = 3.3V
M N NEGCW DTHO. 2 1 ,—
2. 2UH 20% 9A- 0. 0120HM 7 -[vsw TGR| 4 —— PSV_SIRS3 DRVH 1 |DRVHL ) DRVH2| 24 V3 S5 4 | TR vsvfﬁ 22Uk 20% 9 0, 01205 6.5A MAX QUTPUT
. § NI NE W OTH-0. 6 mm O DT-TRUE GATE_ NCDE-TRUE a GATE_ NCDE-TRUE. O DT-TRUE M NI NE_W DTH-0. 6 rm
ML W ¥ X
1 2 I 8 ] M N_NECK_W DTH=0. 2 mm F M N_NEGKC W DTH=0. 2 mm [ s I X N F=400KHZ
o o CRITICAL Psv sarsa L 2 |S\WL sve| zs Pava ss 1L CRITICAL . { Y Y . S—
ML E WOTHO. 6 o OTTRE WG NOOE-TRE S TCH_NOCE-TRE o OTTRE ML RE WOTHO. 6 m -
o Pl NEOG3T2RENS. SM e ¢ X RS BT 2 — B .
150UF- 0. o3 5251798 PSV_SARS3 DRVL 20 |DRVL1 DRVL2| 27 Pava_ss DRVL 15281708 . 150000 010104 1. 04
RITICAL crs52 |y 2 2 — M N_LINE_ W DTH=0. 6 I DT=TRUE GATE_NCDE=TRUE GATE_ NCDE=TRUE. I DT=TRUE M N_LINE_ W DTH=0. 6 o— 2 2 c7590 . C7572
m M N NEGCW DTHO. 2 1m a N crs92 1000PF
1 —4= 1 fa} BG| s M NNEGCW DTH-0. 2 ] , N o 5 csme s | BG 100 —
c7554 |4 e 7550 W'520 xwrs21° 6 — [ov simes com CSP1 csp2 — 6 XW560° XWr561° , 1%
o20r [ 1o - - o c7518 so siee Pov sarss csn1 s |CSNL CSN2| 1z Pova ss cone cr588 g - g X 2 Y
20 POLY- TANT 20% PLACE_NEAR=L7520. 1: 3mm R7548 0. 1F UFF 0201
6av o 25 1ov 1UF o NOS
e 2 wn 2 N PLACE NeAR-L7520.2) 3nm | NOSTUFF ‘Dl |U’ 52 _Psveavs veeas 1 2 Pov_ sarSs FUNG 1 |MODE RFL= Pavs S5 m N ° R75621 PLACE_NEAR=L760. 1: 3mm 21 5mm
A PLACE NEAR-L7520. 1: 3rm 'R7522 ] S Psv_sars3 vee1 s [VFBL VFB2| s Pava s re 1 A PLACE_NEAR-LT560. 2: 3mm
OO OPAMS v o C7571 § 2.2 10 Psv sarss oovey 10 |covPL covP2| s Pava ss coves 1o o
b — T~ 7553 1000PF 5% 16V ML e w0 2 mm WM NLINE_ W OTH-0. 2 mm 16V £ 1/ 10W
spvo2 1ov XW52 1/10W xan cer M N_NECK_W (TH=0. 1 mm M N_NECK_W DTH=0. 1 mm xan cEr M- LF
[ Y - frip e PsVsARS3_EN R 4 |ENL EN2| 21 povess enr 005 , X
7R cerm
Pl 44 803 PLACE_NEAR-L7560. 2: 3mm
0201 2 s |Peooo: pcooD2| 20 !
PO 750 11 o ! R7547 1 R7546 P3V3 S5 RE xwrge2
- 1.33K GND THRM PAD 1.54K UFE D DT=TRUE
R7536 No STURF S NOST!
= v sarss vees w & v resy . - v L C7562 L
ML WOTHO. 2 Tm s aow Pava s vem2 xw
20w ” 20k XW'500 35353905 1UF p
M N NEGCW DTH=0, 1 mm W " R7506 o ‘R7516 0. 001Ui M NLINE_W DTH=0. 2 mm
201 w aon R7549 200K 201 o M N NEGCW DTH-0. 1 mm |
50! L ™ e o . 6. 85K 2 X7R CERM
2 w e 1
XTR- CER PSV_SaRs3_cove1 | : waow PLACE_NEAR-UT501. 2B 1mm - 2w 0402 'R7563
R7556 crs37 s = e b = 10
= 422K crsas jii I B crsas : )
e 4700pF " —T— 4700pF Pavs S5 cse2 R M
W 1o 2 1o WM NLINE_W OTH-0. 2 mm O OT=TRUE , 201
MLLRE WOTHO. 2 mm o, Jag e M N NEGCW DTHO. 1 mm o e
M N NEGCW DTH-O. 1 mm WL WoTo 2 ML W OTH0. 2
Ps sarsa csp1 R M NNEGCW DTHO. 1 1m M N AEGC W DTH0. 1
GOTTRE | MNLINE WDTHO. 2 R7560
M N NEGCW DTHO. 1 1
_ _ 52 _PSVP3V3 VREF2 52 23.2K
WL E WOTH0. 2
M N NEGCW DTHO. 1 mm vaow
57 psvsarss_pooo .
WL RE WOTHO. 2 <
M N NEGCW DTHO. 1 mm WL E WOTHO. 2
R 57 35 E M N NEGCW DTHO. 1 mm X
< R7561
10K
ab psvave san
T vaow
M NEGCW OTHO. 2 v

57 [TRD-Covsess ey

‘R7551
0

5%
1/ 20w

, 0201

57 D PUR EN

PLAGE NEAR=U7S01. 21 2mm,

‘R7552
0

5%
1/ 20w

, 0201

sfse 57
18 28
A7z
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PP1VO5_SO

53 49 40 36 17 16_15 11 8 &
6260 57 56

62 60 51 50 49 39

1. 05V SO Regul at or

PPBUS S5 HS COVPUTI NG | SNS

62 60 56 52 47 45 33 32 _PP5V SARS3 C7601 *
10UF
20%
iov ,
C7600 * R R7630
10UF [ 2z
20%
20% iow
X5R 2 - -
[ 2
&
VLDO N
12 V51N VBST]
Scrub S3 & S5 pins connections! DRVH
P u7600
P1V05S3 EN 17 1S3 SW
TPS51916
57 PLV05S0_EN 16 |S5 e
P1V05_SO_VREF 6 |VREF
WL N WOTH0. 2 CRI Tl CAL 20 P1V05S0_LL
A MRS 3 VDDQSNS| 2 M AREGCW OTiE0. 2 1
R7611 P1V05S0_FB REFI N W TCHNOE=TRUE
35. 7K NREGCW OTHED. 1 1 E o oe
oo HhEoew m P1V0550_MODE 19 [MODE VTTSNS 1
G L2ow PLV05S0 TR P 18 [TRIP P1VO5S0_DRVL
g VITREF PR
GATE. NCDE=TRUE
01 DT=TRUE
VIT THRM
PGND GND  GND PAD
1
597%]‘{2 1 C7616 E | o P1V05S0_PGOOD
1% ow ‘R7610 ‘R7613 ‘R7614
1K 47. 5K 17. 4K
, 201 1% 1% 1%
LA P00, 1/ 20w 1/ 20w 1/ 20w
2201 2200 e 25 i = 2 C7650 *
22UF ——
XW7 60 02—
Sm v,
CERM
202

P1V05S0_AGND

M N_LINE WDTH=0. 6
M N_NEGC W DTHE0. 2
VOLTAGE=0V

PLACE_NEAR-

00. 21: 1nm

20 |, ! 7619 + C7624
62ur-0. Dza M — L cour-0. 0zacm 1UF
2 2 2 18V
i ey &
ST
+ 7630 =
0 1F
criTIcAL
Q7630
FDPC1012S
LLP
8 [V+ &
L ofw ] - | oM T
R7640
S0 DRvH R >
HSG| 1 0. 003
KR ot 5 it L7630 1 W
[GATE_NCDE=TRUE 2 1. 0UH 20% 11A-0. 0110HM ™ 40 a9 53
b or-Tre o1 e PP1VOS SO 06"9:%%5
swls 1, o, . 2 eorns 0 e s
e NOSTUFF  rososao-su W WoIo e ) . vout = 1.08V
crTIcaL s
[ 'R7632 e s 21A Max Qut put
2.2
7 lise | . HALI)E\zuz;gzl;mn]L : f = 300 kHz
fronts o
L 20006 — o
e —
v P1V05S0 LL SNUB 72 40 (OISO P 20 ZF
B DToTRE
ggg WBTFE 72 a0 15 1v0s 0w CRITICAL
C7632 Qpes ey creas e 2
. 1UF
T 0. 001UF 3s0uF XW7 610
B EI 2 EY
XTR 2RV -
0102
et A
:L_

P1V05S0_VDDQENS L 1o P1V05S0_VDDQENS_R
M N_LINE WDTHEO. 2 5% MN_LINE WODTHEO. 2
M N NEGK_W DTH-0, 17 mm yzow M N NEGK_W DTH-0, 17 mm
201

ISYNC MASTER=J43 _M.B
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PPBUS SO LCDBKLT FET

NOSFET FDCB38APZ
CHANNEL P TYPE
CRI Tl CAL RDS(ON) 43 nChm @. 5V
Q7706 “CI797 AND C7799 SHOULD BE PLACED I N T-BONE FOR ACOUSTI CS
Lol A (EOP
FDCB38APZ SBMS001 oG 0.65 A (EoR) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSS| BLE.
oo e VI N SOSW LCOBKLT FET +LOD_BKLT_PW SHOULD BE AWAY FROM BCCST G RO T
3
F7700 © THERE | S A SENSE RESI STOR BETVEEN
3AMP- 32V- 467 " o PLACE_NEAR-L7701. 2: 3rm
PPBUS_SW LCDBKLT
62 60 a5 a7 40 39 27 _PPBUS GBH : 2 PPVI N_SOSW L CDBKLTFET < " VS-Sl eoBr T CRITI CAL CRITI CAL
M N-REGKW DTHE0. 25 J_}_ AND PPBUS_SWBIL L7701 07701 PPHV_SOSW LCDBKLT 55 60 62 D
603- HF VOLTAGE=12. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 0
= C7782 — SoD- 123
PLACE_SI DE=BOTTOM ?071188 szt 54 50 _PPVI N _SOSW LCDBKLT LYY YL LCDBKLT BOOST A N«
1% 10% —— o cRTICAL | PI NBOS3T- SM M N-NEGCW BTH-G. 150" Wt < CRITI CAL CRITI CAL
1720w xR i 2 Cc7712 * 1 C7713 ST =R RB160M 60G 1 C7796 1 C7797 1 C7799
2201 10UF 0. 1UF DI DT=TRUE —L— 220PF — 10UF — 10UF
38V 38V Y T, &% 5V
LCDBKLT EN DIV L v, 2 2y 2 5OV e 2 3V 2 0V
305 0 0402 13%0-1 13501
PLACE_NEAR-L7701. 1: 3rm PLACE_NEAR-L7701. 1: 3rm
'R7789
PLACE_NEAR=U7701. AS: 3mm PLACE_NEAR=D7701. 2: 5rm
147K L PLACE_NEAR-D7701. 2: 3m
1% = =
1/ 20w
5201 59 57 56 54 50 49 43 32 17 16 _PPSV_SO
g8
LCDBKLT EN L o XW'720
sm
PPVOUT SW LCDBKLT FB L 2 _—
707  pls VLT AGEor 54
DWNSLO6VK- 7 '_ BYPASS=U7701. D1: 5nm BYPASS=U7701. D1: 3nm Mm HENE ngu i M PLACE_NEAR=C7797. 1: 5mm
sorses | | C7710 * 1 C7714 v
VER 3 1UF —— 0. 01UF
[ 10% —— 169
5V 0V
= X5R 2 2 X5R- CERM
oy 6031 0301 )
5|67 S[a 24 20 20 18 17 10 B 88 % §°_PP3V3 SO ! 10.2 ohmresistors for current
op BKLT EN L COBKLT DI SABLE HBBBHBRE DS ]
) measurenent on LED strings.
L BYPASS=U7701. C4: 4rm
707 Dle C7711 1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
DMNSLOBVK- 7 | |—4 0. 1UF ——
sorses | g s 10350198 3 RES, TH N FLIM 1/ 16W 10. 2 GM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
VER 3 CERM XGR 2 3 & 3
; — (G\D BKL SGAD) 0201 St N 10350198 3 RES, THIN FLIM 1/ 16010, 2 G:M 0. 1, 0402, SM R7720, R7721, R1722 BKLT: ENG
> (
2[6 % sk u7701
1o [y—BKLT PLT RST L 25- BUVP- M CRO
BKLT: PROD
4 o 81
= RZZ;” BKL VSYNC R VSYNC SWo = R7717 0 W\, LED RETURN 1 o = o
1 % -
> BKL FLTR < |FLTER SW. M N-REGKCW BTHE0. 50 Tn N LE W oo S
) 8 PLACE_NEAR=U7701. E5: 10nm M N_NECK_W DTH=0. 20 nm
R7353 150w BKL | SET = liser @ FB|AS BKLT: PROD
MF
P K 1 o R7718 0 1 2 LED RETURN 2
67 38 19 16 10 [TR)—SMBUS PCH QL 201 BKL FSET & |FseT S N LT NE W THE0. & mm A A A s 0D °° ©2
B AR M
R7757 v BKL scL = 5 o R n
SMBUS PCH DATA 1 2 othy BKL_SDA = K OQUT1| E5 BKL | SEN1 BKLT: PRCD
67 38 19 16 10 P2 AN\ SDA ouT2| 5 BKL | SEN2 R7719 0 iAAAZ LED RETURN 3 oo o o2
N 5% % / ~
Addr: OX58(W )/ 0x59( Rd) e BKL PV | ouT3| S _BKL I SENS [ RS BeD 30" VN LE Worto S
D;’gl A /\/\/\/2 _ BKL EN A3 EN 4 E3 BKL | SENA PLACE_NEAR=U7701. C5: 10nm BKLT: P M N_NECK_W DTH=0. 20 nm
v = : PROD
54 30 _PPVIN SOSW LCDBKLT R7731 BKL FAULT S | FAULT ouTS BKL | SERS | R7720 0 NN~ LED BEDURN £ {o0D ¢ o2 |
200K 'R7715 TP7701 OB ouTe| EL BKL_| SEN6 M N LT WOTH=0.5 mm - 5%  1/16W M-LF 202
1% TP P6 CRI TI CAL M N_NEGK W DTH=0. 20 MN LN W DTE0. s
1/ 20W 100K PLACE_SI DE=BOTTOM 2z PLACE_NEAR=U7701. E3. Tomm M N_NECK_W DTH=0. 20 nm
201 20w 0w o B0 BKLT: P
Rr704 W’ ' ¢ o'd R7721 o) y LED RETURN 5
i 2
15 [Ty EDP BKLT PV A3 . 220t g g 66 M N LT NE W DTFE0. 5 NN Taew etk 708 oD =° 2
Fpwn¥9. 62kHz M N_NECK_W DTH=0. 20 nm M N_LINE WDTH=0.5 nm
1[520/5W | LED=17. 1mA for t her o < 2 g PLACE_NEAR=U7701. E2: 10nm M N_NECK_W DTH=0. 20 nm
2"[’)':1 1 C7704 == | . see spec for others 8] BKLT: PROD
1 1 1 R7722 (] 1 2 LED RETURN 6
R7755 R7714 R7716 M WO & m VNV T TIow o ir oz o -
10K 21. 5K 90. 9K M N_NECK W DTH=0. 3 M'N_LI'NE W DTF-0. 5 mm
596 106 19 PLACE_NEAR-U7701. E1: 10mm M N_NEGCW DTHE0. 20 fm
1/ 20w 1/ 20w 1/ 20w
201 201 201 XW'710
2 2 2 L
G\D_BKL_SG\D L 2
R 65 B
NN OTH0. 2
| _LED=369/ R set Valrhcesoy Do 2 M
(EEPROM shoul d set EN_I _RES=1) PLACEMENT_NOTE=Keep away from noise nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
oRITI AL
L7750
sossesisomansy gy PPV SO 10UH 0. 58 0. 350+ Keyboard Backl i ght Connect or
Y Y L2 KBDLED sw =
BYPASS=U7750. 1: 2: 2 WM 1008AS. SM M N_LINE_W DTH=0. 3_MM CRI Tl CAL
M N_NEGKCW DTH-0. 225 v
C7750 t SW TG NoDETRE J7715
N B bTT FF14A- 4C- R11DL- B- 3H
= - FRT. S\
1ov 5
X5R NCx—()
w0i-1 u7750
= SPN035007G Y
WF
>
il e:m SMC_SYS KBDLED 3 [EN 7 : o
RiTICAL Lo
o2 KBDLED FB 5 |rg uT| 1 62 KBDLED ANCDE J o
MTR_LINE_W DTH-0. 25 W M N_LT NE_W DTH=0. 25 W
M N_NEGCW DTH-0. 2 W1 s M N_NEGCW DTH-0. 2 W
VOLTAGE=40V NCx—{NC VOLTAGE=40V 6
‘R7700 @D THRM 1 C7755 1 C7756 Nex—O
27 A0 BAD — 0. 220F —— 0. 220F
HY <|e ° £ £ 51850793 ISYNC VASTER=J43 M.B 'SYNG DATE=00/ 13/ 201 /\\
1/ 16W 2 X5R-CERM 2 X5R CERM —
v L 06031 06031
LCD/ KBD Backl i ght Dri ver
T
! Co, somte e o
° <E4 LABEL>
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sna
859

1. 05V SUS LDO

Cougar Point requires JTAG pul | -ups to be powered at 1.05V when SUS suspend well is active
Pull-ups (3) nust be 51 ohns to support XDP (not required in production)

70mA is required to support pull-ups. Alternative is strong vol tage D
dividers (200/100) to 3.3V S5, which burns 100mMWin all S-states

oRITICAL
xop
u7840
Tps720105
62 60 57 56 44 18 14 11 8 _PP3V3 SUS son o
_PPivos sus
e as 16 0
Vout = 1.05V
oiN ouTl:
Max Current = 0.35A
~EN NGZ_ NC
xop xop
s 55 52 1. 8V S3 REGULATOR cr840 an BB © crga1
38 33 9% 5 PP3V3 S5 e o —— J s
SRy
BBE8Y Lo —_ o
p
- 15251870 MT
R7829
ur820 L7820 0.002
eL8o008 2. 204 200 2. 0A-0. 108 1%
o w
oFN w
Y 1Y) 0612- SHORT
57 [TR)—PLY8S3 en 2EN criTical LX® P1VBS3 SW : 2 PP1V8 S3 REG R 1 2 pPivs s3 20 21 22 23 55 60
TG NGO TRE on N N_LT NE_W DTH=0. 6V 3J< "
5 (OOT}—PLvess PeoD PR vFBl® T P1VBS3 FB Vatasetoy oA RTIcAL
CRITI CAL NC NC
4 s 7823 1 cr7821 . _
SKI P RSl i B i R c7825 Vout = 1.794V
G\D THRM_PAD . T I Max Current = 1.8A
= R7820 e oo com e N
Fr =1
7] o 113K eq Mz C
<Ra:
oRITICAL
R7821 cr822 J
90. 9K
19 Ep—
20w o
M X5RCERM 1 2
20,
<Rb

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

1.5V SO LDO

—

CRITI CAL
u7870
Trs72015

s PP1VS_SO

40 29 28 18 17 16 15 13 11 8 PP3V3 S5 41BI AS —_—— 8 56 57 60 62
72 82 50 58 57 56 55 52
Vout = 1.5V
60 55 23 22 21 20 [TT)-PPLVE S3 N ouTlL
[T RMSLP S8 BUF L 3 |EN nd2 Max Current = 0.02A
57 28 x NC

T

cr870 ! crg71 t an R 1 c7872
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BYPASS=U7870. 4: 1nm

BYPASS=U7870. 6: 1mm

o — o —— 7 L o
2 2 2 5 A
402 a0z a0z ISYNC MASTER=J43 M.B SYNC _DATE=10/04/201.
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8 14 6 5 4 3 2 1

1.5V SO Audi o Swi tch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF
R8042 R8041 PP1V5 SOSW AUDI O HDA 8 11 17 56
0 0 .
PPLV5_SO 1 2 1 2 PP1V5_SOSW AUDI O HDA
A «/vv—l— T ADLO 3.3V SUS Switch
120w 120w TAGE-L. 5V oM T
NOSTUFF 0201 0301 R8020
0. 002
40" %
Rsow(i U800 — PP1V5_SOSW AUDI O 5659 63 TLFEZ%ZQ(Z)A iw
w2 TPS22924 PP1V5_SOSW AUDI O 00 50 05 © s g e 4y 4y, EESVE 5B < a2 5rcrr
o - = o PunmEwensesm 2" 2 AL PP3V3_SUS FET R i 2 __PP3V3 SUS 8 11 14 18 44 55 57 60 62
212 e | VN vour([e : w | MN - VoUT([er | Y8 o, som o l¢ eor 112m
- o ANORummEn X X D
CRI TI CAL
EN
57 [Ty-—PLYSSOSW AUDI O EN e o us040 - [ E3VesUs =N o us020
G\D
©8040 1 3 Par t TPS22924C C8020 * 3 Par t TPS22924C
1. 0UF ——
1. O}éfm _— Type Load Switch 2 2 Type Load Switch
6.3V R
020101 : R(on) 19.6 nGhm Typ 0201-1 R(on) 18.5 nGhm Typ
> @1.8V 21.8 nChm Max d @2.5V 25.8 nthm Max
-4 Current 2A Max = Current 2A Max
. _—
- 3.3V SSD Swi tch = -
A
3.3V S4 Switch T .
R8000
0.002 -
o U8000 % 02 R3S — a o
55 52 43 55 TPS22924 =
o= P R T ST e s 2 U005
25 26 27 20 34 35 37 60 62 LGEAP1471V
w | MN - vour([e T VRIS YV eop: 119 1 8070 < S 2
R CAL M N_NEGKCW DTH=0. 20M e Ne - 0 1LF s 1 @=—PP1V05 SO 5,5 31,35,36 17 30 aofo 53
57 28 18 [T S4 PR EN < |on vbD 2 &3V s 15 (TR PCH HSI O PWR EN 9 |oN CRITICAL S5 PP1V05 SOSW PCH HSI O 8 11 56 60
GND U8000 uso70 it sl7 EDP: 1.84A
C8000 * g Par t TPS22924C SLEBAPL453V = G\D Us005
1. 0UF —— P3V3SOSW SSD _FET _RAMP 7 lcap TN D3 g ®
5 Type Load Switch - c
Siom 2 CRI Tl CAL Part SLGBAP1417V
oF b0 15 s|s PP3V3 SOSW SSD FET R -
0201-1 R(on) 18.5 nthm Typ C8071 tfez 57 VOLTAGE=3. 3V, EDP: 5A = - Load Switch
r @2.5V 25.8 nChm Max 4700535“ G\ND M N:HEEE:VWV BrHE0; 20 Sense R on sensor page ype oa ¢
<4 ® . R(on) 9.8 nGhm Typ
Current 2A Max l uso70 :l§| (1)\/:13; turn ont requ:jr enent of @4V Vgs TBD nChm Max
. u ranp rate an
= P: LGBAP1453V
= art SLE5AP1453 <65uS from EN to 95% (1.05V) current 6A Max
57 56 Type Load Switch
3.3V S3 Switch S R(on) 7.8 mohm Typ
R8011 @25C 8.5 mGhm Max
0.002
v Current 5. 3A Max
- us010 0612" SHoRT
B i erave s TPS22924 PP3V3 S3 FET R i 2 _PP3V3 S3 15 18 19 34 38 39 60 62 63
60 58 57 56 A2 AL M N_LI NE_W DTH=0. 50MVI 3J< J<4 EDP: 1.02A NOSTUFF
e VN vour( [ M N_NEGCW DTH-0. 200M e Ne Q8060 ——
CRI TI CAL | REHNB30DPBF
P3V3S3 EN @
- > N o UB010 @
PP1V05 _SOSW PCH HSI O
g Par t TPS22924C 53 49 40 36 17 16 3511 s ¢ _PPIVO5 SO ) 2l o e
63%6b"s 8o w = EDP: 1.84A
O - NOSTUFF 1v T NOSTUFF
Type Load Switch o— N
1 59 57 50 54 50 49 43 52 37 15 PPSV SO . R8060
R(on) 18.5 nChm Typ 52 60 UFF Q061
d @2.5V 25.8 mChm Max S N NTUBB169C2 <
R8063 N7
= Current 2A Max 10K HSI OFET DRV L
5%
11200
X B
HSICFET EN L 2 | DVAS 09/9-27 |23
3.3V SO Switch P02 e R |k
. .
w882 | ol T 1
Se R SOr563 = *
w o US030 nse on sensor page VER 3 5|G Sz
29 39 4% _PP3V3 S5 TPS22924 30 [ 1
L 2 o n 3% G N
B8 M 2|67 S[T > =
e |JVIN vour( [ < g
: | EN %’:
CRI TI CAL uso30 56 15 = .
57 0 T—P3V3S0_EN 2 |on P- CHANNEL
@D Par t TPS22924C (HS| OFET_EN._ L)
3 Type Load Switch e
R(on) 18.5 nChm Typ H
R @2.5V 25. 8 nGhm Max 5V SO S\M t C h
r Current 2A Max
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2 ok cerm o T
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%5 e [JVIN  VOUT([er | MNNEGCWODTH=0. 2mm it . P5VS0_EN 2oy RTAL d s o PPsv so FET R NAN 2 _PPSV SO 16 17 52 43 49 50 54 56 57 59
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8 7 6 5 4 3 2 1

S5 Enabl es

S3 Enabl es

57 35 34 20 18 13 [T PM SLP S4 L

s e g R8140 a8 I a8 0 4 4y 8PPV S5 St andby Enabl es ‘RB111 ‘RE116 ‘RB112
52 36 35 257 55 S5 PWR EN — S5 PWR EN o 52 7 NOSTUFF ggK 2% 0
o7 MAKE_BASE=TRUE - Cc8170 ¢ 1/ 20w 1/ 200
NOSTUFF 0. 1UF , 201 5 0201
1 C8142 P ivd bosce semnaon 16 o A—
0. 47UF CER XGR
Qoo 0201 57 56
, 6.3V BYPASS=UB170. 6: 2. 3nm NOSTUFF
o R Us170 57 s
74LVC1G32
L prace near-U7S0L. 21: 70m . PM SLP S5 L TaLVe Y
m 4 S4 PWR EN — S4 PWR EN OO 15 28 56 57
MAKE_BASE=TRUE -
SMC_S4 WAKESRC EN = NO STUFF
o 35 [T)-SMC S4 WAKESRC EN | PVR
S5 Power Good ’ A@‘B 28 56 57 : C8111 1 C8116
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2h§ SMC- - >PM_DSW PVWRGD 0201 5% 5%
0t2 T 1/ 20w 1/ 20w Mobil e System Power State Table
USB_PWR: STBY M M
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—— 0. 470F [y . . . 5 5 5 5
62 57 56 30 15 EM/‘R EN — SSD PWR EN OOTy 15 30 56 57 62 _j 0%, [ o 1 1 o o > >
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ek 1 C8175
——2.2uF
T, w0z 191 1019131 o, PPV S5
2 83 rRUBERYL
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ks o BYPASS-UB180. 6: 3
= 1 C8180
0. 1UF
8%
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B 330K FB52175-30 S Yo o o
54. oW e o
yzow e NO STUFF , 0201 , 201 , 0201
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, 201 " 820 57 564, P5VS0_EN — P5VS0_EN 56 57
MON 5V DIV ALL SYS PWRGD 15 17 35 57 P1VO5 EN D & RE EASETRE = oD
5 OV Bivider: 107V 1.5V Codec Enabl e = 3
1 . = 5% RE521ZS- 30 s 56| P3V3S0_EN — P3V3S0 EN o s 57
R8152 C8159 v PLACE_NEAR=UB040. 2: C7mm 1720w | esmezs VAKE BASE=TRUE
o - R8145 2 )
eow CRITI CAL A . L 00K, L e shswAUDL O EN ' o 5| P1VO5S0_EN — P1V05S0 EN 53 7
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1 / 37650854 2 2 o 2 Ceam
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15K LA N 040, 2: CTom 0.1 ks e R, s
1720w 2 BV
M
, 201 & 0
VMON 3V3 DIV PLACE_NEAR=UB040, C2: 7rmm 3.3V SUS Det ect
3.3V Divider 1.07v .
RB159 402928 18 17 16 15 13 11 8, PP3V3 S5
7.18K ® rEBBERYS
14 p
1120w BYPASS=UB130. 6: 2. 3m :
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38382885 52 [T)—PSVS4RS3 PGOCD 1 2 st
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62 60 57 56 55 8 1 =
o O i . R8164
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éé é; SOPGOCD_I SL SOPGOCD_I SL SOPGOCD_I SL of ~ ERM T s D P1V05S0_PGOCD AN\ SuUs Enabl es
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P1V05 DI V_VMON 6_|\VAMON RST* (1.8 ALL_SYS PWRGD R 1 2 ALL_SYS PWRGD 16 17 35 57 57 56 ¢ — 56 57
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LCD Connect or
1 1
5873;63 5873;64 Internal DP Connector: 51850829
20w 20w ORI TI CAL _—
M M
Lt Lo J8300
20525- 130E- 01
P AT SM
Pul | -ups on panel side, 62 60 54 _PPHV _SOSW LCDBKLT 31 O
ngﬁl 4.7 kChmto 3.3V —
71 30 3¢ Pry—SMBUS SMC 0_SO_SDA L AN 22 12C TCON SDA R e
>
S Nox Lo
s O
0201
s
NC>(—S—O
R8362 o2 50 (OoT}—LED RETURN 6 o
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13 OO O
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0201 M M
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I I 36
10% 37 O
¥R e 0o
1201 38 O
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40 g
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PLACE_NEAR=J8300. 14: 2nm .—‘32 _}
R8350" ‘R8380 ‘R8370 PLACE_{EAR=18300. 3: 2rm
100K im 1M C8317 +
EN 5% 5%
1200 120w 120w
M M
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_—
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LI O Connect or
51651036 (HI ROSE 3. 0nm RCPT)
CRI TI CAL

J9500
DF40CG3. 0- 48DS- 0. 4V
F-ST-SM

50 49
NOSTUFF
7 38 [37 38
60 57 50 54 50 40 43 32 17 35 _PP5V_ SO RQEOO 62 57 13 [TETy—AUD_PYR EN 2l ot R T PPavas_aaH
1 2 s3 PP5V SO ALT AUD LDO EN 4 3 SMBUS SMC 2 S3 SCL
5% MN LR W SPKRAMP_SHDN L 12 °Ts SVEUS SMC 2 S3_SDA I o= =0 o2 7 C9510
M e = o to o QD o w6 71 0. 1UF
oy 0 O 16V
05 oo SYS ONEW RE o s e Yo CERM
63 s PP1V5_SOSW AUDI O 2] 0 odu SMC_BC ACK OO 5 26 48 6 BYPASS=09500: 1. 5mm
PP3V3 S0 12 00 1: XDP_USB EXTB OC L @ 14 16 63
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0
20w s 1 2w o201 0. 1UF 0. 1UF
NOSTUFF - égt; 72 63 45 (OOT)—SPKRAVP I NR N 0] 3 ol USB PUR EN o
9531 0201 72 63 45 (OOT}—SPKRAMP I NR P 22| 5 o2 FI NSTACKSNS ALERT L @m 27 6s
. 24 23
o 63 14 ¢oOm—USB3 EXTB D2R N | B PSS 9800 L B oASS=39500: 1. 5mm . 0 O P
GND_VO D=TRUE Topr | [5% v Swocmm oz = @ND_Val D=TRUE 00
F s6 63 USB3 EXTB D2R RC N 28 27 HDA SYNC 12 63 67
0 O <9
C9532 66 63 USB3 EXTB D2R RC P 015 o HDA RST L Dan R
L. D VO TRUE " "
o 52 14 (oo} USB3 EXTB 2R P : :
GND_VO D=TRUE | | 5% 25V NPO- CERM 0201
15PF
36 O C 35
G\D_VQI D=TRUE R9§20 o6 63 1Py USB EXTB N 3210 oL
1/ 20w % 1 2 M 0201 66 63 14@4&!’) EXTB P :: 00 j? :x i;ﬂl\g T 12 63 67
[T USB3_EXTB R2D C N 9521 L ™ GNO_VA D=TRUE O O oD 12 o2 o7
oo oo e EURCESTT-eyy | F =T 1 o6 63 USB3_EXTB R2D N al S gles HDA BI T _CLK . am e o
. B3_EXTB_R2D P 46 45
65 o9 10 [Ty USB3 EXTB RED C P ©9522 ||z T e VO TR 0 O NOSTUFF
GOVOD=TRE g 1 ¢ | [T0% sk cerm 0201 GND_VO D=TRUE GND_VOI D=TRUE GND_VOI D=TRUE GND_VOI D=TRUE - 48 00 47 C9550 *
CRI TI CAL CRI TI CAL CRITICAL |, ,| crTIcAa 10PF
D9511 D9510 D9520 D9521 52 M5t sov
ESDOP2RF- 02LS ESDOP2RF- 02LS ESDOP2RF- 02LS ESDOP2RF- 02LS ~ @G ceru 2
TSSLP-2-1 TSSLP-2-1 TSSLP-2-1 TSSLP-2-1 0402
1 1 L =

ISYNC MASTER=CLEAN J41
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LI O Connect or

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
11 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>

95 OF 120

2




7

28
ESS
335

PP3V3 S4: NS

PP3V3_S4SW SNS

PP3V3_S4SW SNS

PP3V3_S4SW SNS

PP3V3_S4SW SNS

PP3V3_S4SW SNS

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60
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"GBHot" (Al ways-Present) Rails 3.3V Rails
62 50
40 39 27 _PPBUS G3H PPBUS G3H 39 40 47 48 54 60 62 _
8N — W LKE WOTHD 6 T P 25 181718 13 43 11 8, PPAVa S5 PP3V3 S5 — 8.11,18,18,18,17,18,28 29 40 52
MNAECW D0, 26 1m 62 50 58 57 56 55 52 — M N_LI NE_W DTH=0. 5 W/ VOLTAGE=3. 3V,
vam M N NEGCW OTH-0. 2 M1 VAKE_BASE-TRUE
VAKE Bace- e
— ppa 1113 15 1817 18 28 29 40 52
— — 85'86"3,"80 802
pr— LiBLE (R 27 39 40 47 48 54 60 62 PP3’ 8_11 13 _15 16 17 18 _28 29 40 52 i
—  PPBUS GaH 27 39 40 47 48 54 60 62 — 85'56'37'38 180 62" 72 LCDBKLT Rai |
——— ——_ PP3V3 S5 8,13413,18,18,17,19,28 29 40 52
—— PPBUS G3H 27 39 40 47 48 54 60 62 —
—— — PP3v3 S5 8,11,12,18,18,17,18,28 29 40 52 62 60 58 54 PRV SOSWI CORKIT — PPHY_SOSW LCDBKLT. 54 58 60 62
—  PPBUS GaH 27 39 40 47 48 54 60 62 — — M N_LINE WOTH-0. 5 W
— —  PP3V3 S5 11 1315 16 17 18 28 29 40 52 e
pBUS Gk 27 30 40 47 45 54 60 62 y—— 8518672780807 82"9223 25 90 % _ peava_soswssn — o PPaVA_soSWSSD 30 39 60 62 M RCNEGE W D0, 375 e
— — PPy 8111315 161718 28 29 40 52 — MN_LIRE W DTFRO. 5 W1 VL TAGE=50V
55 56 57 58 60 62 M N_NECK_W DTH=0. 20M1 MAKE_BASE
— PP3V3 S5 8_11 13 _15 16 17 18 _28 29 40 52 PPHV_SOSW LCDBKLT
62 —— 55756 57 58 60 62 72 = — 54 58 60 62
50 49 39 PPBUS HS COVPUTI NG | SNS el PPBUS HS COVPUTI NG | SNS 39 49 50 51 53 60 62 — _ pPp3 S0 SSD 30 39 60 62 -
8 83 &1 — LI N W DT 6 ), — PPava S5 8,11412,18,18,17,18,28 29 40 52
MN'EQ(WD'*D 25 m — PP3V3 S5 8 11 13 _15 16 17_18_28 29 40 52
55756 57 58 60 62 72
""‘KE NE TM —— PP3V3 S5 8,11 13 15 16 17 18 28 60 28 PP3V3_S4 TBTAPWR — PP3V3 54 TBTAPVR 28 60
—— 30%40'32"85"86"57'86 780 6% 72 — N LI NE W DTH-0. 58 MM
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—— 39 49 50 —— PP3V3 S5 8,18412,18,18,12,18,28 20 40 52 M N_NECK_W DTH=0. 20 M4
_— PPBUS S5 HS OCOMPUTI NG | SNS 4 1 2
— 39 49 50 51 53 60 6 —  PP3V3 S5 811,13 15 1,17 18 28 29 40 52
— 55756 57
—__ PPBUS S5 HS COVPUTING I SNS 1 2
p— 39 49 50 51 53 60 6 — PP3V3 S5 8_11 13 _15 16 17 18 _28 29 40 52
— 85'86'37'38 180 62" 72
' — PPV s 851861318 1801,19,28 20 40 52 ) TBT Rails (off when no cable)
60 52 g3 EPAUS SO HS OTLER SIS = o0 52 60 6 L — ees 5111315 1 17 18 20 20 40 52 1.8V/1.5V/1.2V/ 1. 05V Rails
— 85'86'37'38 180 62" 72
—  PP3V3 S5 13,18,18,17,18,28 29 40 53
kg —— 85'36'87"35 80 & 92 2 2e Shpive ss — PP1VE S3 20 21 22 23 55 60 62 60 28 27 __PPISV TET PP15V TBT 27 28 60 62
VAKE_BASE=TRUE —  pp3 55 33 32 — W N_LI NE_W DTF-0. G ML NEWOTHED. 4 M
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- M o, S p=—reow s B Rt B 0 70 0 7
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MAKE_BASE-TRUE B 55‘é5127‘§5‘%o’22‘?225 29 40 %2 — 62 60 26 25 18 17 _PPAVA_TATIC — PP3V3_TBTLC 17 18 25 26 60
—— PPDCIN G3H 1SQL 47 48 60
—— R 55 37 [ 25 27 26 25 PP3V3 S4 — PP3V3 S4 25 26 27 29 34 36 37 56 60 62
—— PPDCIN G3H | SO 47 48 60 - M N_LI NE_W DTH=0. 60MI VOLTAGE=3, 3\/
— NEGCW DTH-0. 20MA VAKE_BAS
M NEGE W OTER 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 b PPLV2 53 17 19 20 21 22 23 40 51 60 68 ——__PP3V3 TBTLC 17 18 25 26 60
—— PP3V3 S4 25 26 27 29 34 36 37 56 60 62 —_— M N_LINE W DTH=0.6 M4 r—— 62
— M N REGC W DTH-0. 1 M
60 48 47 _PPDOIN G3H PPDCI N _GSH 47 48 60 62 PPaVE S4 2 TAGEST PP3V3 TBTLC 17 18 25 26 60
— 5 26 27 29 34 36 37 56 60 62 G = &
& R = e et
TAGE-18. 5V —— PP3V3 S4 25 26 27 29 34 36 37 56 60 62
NAKE_BASE=TRUE o
- — PP3V3 4 25 26 27 20 34 36 37 56 60 62
—— — PPIV2 S3 2 23 40 51
e 47 48 60 62 = 17 19 20 21 22 23 40 51 60 68
— PP3V3 4 25 26 27 29 34 36 37 56 60 62 — vz s 20 21 22 23 40 51 60 68
— 17 19 20 3
— PPiv2 S3 22 23 40 51
$2 59 88 62 60 57 56 55 44 18 14 11 8 _PP3V3 SUS _— PP3V3_SUS 8 11 14 18 44 55 56 57 60 62 17 19 20 21 3 40 51 60 68
3335 17 _pPavaz Gan — PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 — M N_LI NE_W DTH=0. S0M VOLTAGE: —
2324 — a8 57 59 60 62 63 M N_NEGK_W DTH=0. 20M4 NAKE_BASE=TRUE
57 38 47
63 —— PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 — PPIV2 53 17 19 20 21 22 23 40 51 60 68
! — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 p——FPPIV2 S5 17 19 20 21 22 23 40 51 60 68
— PP3V42 G3H 4 44 a6 47 — PP1V05 TBTCI O
— BPB/AL BB — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 p—— PPIV2 S3 17 19 20 21 22 23 40 51 60 68 62 26 - <3
—  PPava2 GaH 17 30 33 34 35 36 38 44 46 47 — _
—— 48 57 59 60 62 63 — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 PP1V2 S3 17 19 20 21 22 23 40 51 60 68
— PP3Vv42 G3H 17 4 36 38 44 46 47 -
—— BPBEBB ) — PPavs sus 811 14 18 44 55 56 57 60 62
—  PP3Va2 GaH 17 30 33 34 35 36 38 44 46 a7 —
= 48 87 85 80 63 &3 ), — PPavs sus 8 11 14 18 44 55 56 57 60 62
—  PPava2 GaH 17 34 35 36 38 44 46 47 —
—— BPBELBB — PPavs sus 811 14 18 44 55 56 57 60 62
— PP3Vv42 G3H 17 4 36 38 44 46 47 -
= Vo RUnE R — e s 6 11 14 10 48 55 56 57 60 02
—  PP3Va2 GaH 17 30 53 34 35 36 33 44 4 47 —
— 48 57 59 80 62 63 62 27 _PPVIN SASW TBTBST FET. Y |
—  PPava2 GaH 7 36 33 38 32 32 38 44 46 a7 TAGE®. 6V
— 63 62 60 56 39 38 34 19 18 15 _PP3V3 S3 — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 o
—  PPavaz2 GaH 1730 33 34 35 36 38 44 46 a7 — M N_LINE W DTH-0. 50MA VaLTAGE=3. 3V PPVI N_SW TBTBST.
= PEEE L e e S 5 Rt o <
— PP3V42 G3H 17 30 33 34 35 36 38 44 46 47 — -
r—— 48 57 59 60 62 63 — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 PP1V0OS_SUS PP1VOS _SUS 16 55 €0
— PP3Vv42 G3H 17 4 36 38 44 46 47 - MNLINEWDTH-O. 4 M4
—— B BEBG — Ppava s3 15 18 19 34 38 39 56 60 62 63 M N NEGC W DTH-0. 2 WA
— PP3V42 G3H 17 4 36 38 44 46 47 TACESL 05V " "
— BHVEBE —  PPavs 3 15 18 19 34 38 39 56 60 62 63 MAKE BASE-TRUE CPU "VCORE" RAILS
—  PPava2 GaH 17 30 33 34 35 36 38 44 46 47 — —
—_— 48 57 59 60 62 63 —_— PP3V3 S3 15 18 19 34 38 39 56 60 62 63 PP1VOS SUS 16 55 €0
— PP3V3 S3 15 18 19 34 38 39 56 6O 62 63 62 60 50 40 10 8 _PPVOC SO CPU — PPVCC SO CPU. 8,19,40 50
13 12 8 _PPVRIC G3H — 8 12 13 17 60 62 — o PP1V5 SO p— PP1V5_SO 8 55 56 57 60 62 - M N_LINE_WDTH-0.6 M4
Bizs, — — 3V3_S3 15 18 19 34 38 39 56 60 62 63 e T BRI o 3
p— LSS W om0, 17
PP3 15 18 19 34 38 39 56 60 62 63 Mt m VAKE. BASE-THE
17 60 62 — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 IR Base- TR — PPVCC SO CPU 819,40 50
812713 75 63 62 60 59 60 62 63 — PP1V5_SO 57 60 62
— 34 30 26 18 17 15 13 12 11 8 _PP3V3 SO — PP3V3_SO g, 1;51391301311;21332&3273;935 — 8 55 56 —___PPVCC SO_CPU 8 10 40 50
373033 23 21 28 38 38 37 %6 — M N_LINE W OTH-0. 5 W VOLTAGE=3. 3V PP1VS SO 7 60 62 = 80’62
M N_NEGKW DTH=0. 20M4 VAKE_BASE-TRUE — 8 55 56
0 62 63 72
i —  PP3V3 SO 11213°15%15 17 18_26 30 34 36
5V Rails —— 7130"30 103152142784 87%80
—  epava S0 — PPIVE SO 8 55 56 57 60 62
72 —
— 4041 42 43 54 57_59_60 62
—  PP3V3 SO 311%1819%28%15%18728%3808 a6
43 54 57 59 60 62 63 237 36 63
—  PP3V3 SO 8%13"13713°18°10%8 53 30 34 36
0 52 51 3¢ _PPSV S5 — PPSV S5 34 51 52 60 —— _PP3V3 SO 60 62 63 72
— 13°13°15 17 18 2 4
M N_LINE WOTH-0. 5 W 8713630908122 18578478,%80%°
M N REGK W DTH-0. 2 M
c — P 43 54 57 59 80 62 63 72
VOLTAGE=5V p — o ;g $3RPER e E]
NAKE_BASE=
- — 7 59 60 62 63 72
p—— Lo 80 91323798 8 88 13 42 43 54
- —— PPSV S5 34 51 52 60 Ppava so 1337 32 1338 19 16 26 30 34
— 38%39 40 41 42 43 54 57 59 60 DDRVT — P DORVIT
——  PPsV_Ss 34 51 52 60 — prav3 s0 12 13 15 17 18 26 30 34 3¢ O -FPOVOS0 L —EEOVE 20 DORVIT 24 51 60
= = EEE LR 3 e T 37
— PP3V3 SO 375 11 12 13 15 17 18 26 30 34 - TAGE=0. 75V
- — 72 VAKE_BASE-TRUE
7 45 33 32 _PPSV_SARS3 — PP5V_SARS3 32 33 45 47 52 53 56 60 62 = v o 35,40,41,42 43 54 57 59 g0 62 -
62 60 56 -_ M N_LI NE_W DTH=0. 5 MV 8L 13 15 37 38 63 —_— PPOV6_SO _DDRVIT 24 51 60
MANNECKCWOTH=0. 175 M1 PP3V3 SO ‘531?“1571591?‘)1521332%230 33 3 —
Vo TAcE: — 60 62 63 72>/ 0 — PPOV6 SO DDRVIT 24 51 60
MAKE_BASE=TRUE — PP3V3 SO 8_11 12 13 15 17 _18_26 30_34 35
— 873830041732 105"84 767750
—  PP3V3 SO § 1112 13 15 1718 26 30 34 88
r— 20'31742"43"84 57
— _ PPSV SaRrss 32 33 45 47 52 53 56 60 62 BB 35
— ), — PP3V3 SO
— PP5V S4RS3 2 33 45 47 52 53 56 60 62 — 60 62 63 72
—— ® —  PP3v3 S0 Salnaghd’ 13111213322432732935
—— _PP5V_S4RS3 32 33 45 47 52 53 56 60 62 —  epavs S0 53 49 40 36 17 16 15 11 8 6 _PP1VOS_SO p— PP1V05_SO 6.8 11 15 16 17 36 40 49 53 56
—— 62760 57 56 _— M N_LI NE_W DTH=0. 6 MV 57 60 62
—  PPSV Sars3 32 33 45 47 52 53 56 60 62 590 60 62 63 72 e i
— b — PP3V3 SO 351571551391301111322333243277 m M N RECK WOTH0. 175 W
— TAGE-
PP5V_SARS3 32 33 45 47 52 53 56 60 62 PPava S0 e jroligpveiea
—— PP5V _S4RS3 32 33 45 47 52 53 56 60 62 35 37 35 39 410 411 42 43 54
— P
=" 1041424354 57 50,50 7.
_ — PP1VO5 SO 6811 15 16 17 36 40 49 53 56
PP3V3 SO 8°11°12°13°15°17 18 26 30 34 26 - — 8853163
—  PP3V3 SO ‘531?“15713912‘)1521332§230 34 36 — PPIVOS SO §,8,31.15 16 17 36 40 49 53 56
60 _62_ 63 7237 38 39 40 a1 a2 _— 57 60 62
—  PPIVO5 SO 6.8_11 15 16 17 36 40 49 53 56
—  PP3V3 SO 13%13°13%15 17 18 26 30 34 36 - —
—— 87130"50 0 0 123788 — 57 60 62
— 43 54 57 59 60 — PP1VO5 SO 6.8 _11 15 16 17 36 40 49 53 56
PPSV_SO PP5V_SO 16 17 32 43 49 50 54 56 57 59 e a— 317 18 26 0 %% 37 bi i3 — o7 ©0 62
3 32 17 16 — p— 7 2 63 72 —  PPIVO5 SO 6.8 11 15 16 17 36 40 49 53 56
| S — M N_LINE W OTH-0. 5 mm 60 62 e 9508788V a2 43 54 r— 57760 62
M N NEGC W OTH-0. 2 mm 1311 12 13 15 17 18 — _PP1VO5 SO 6.8_11 15 16 17 36 40 49 53 56
VOLTAGE=5Y. —— L L 39540 41 42 43 54 57 59 60 62 — 57 60 62
VAL, GRS TRLE — o s 215 15 17 18 % 36 31 56 37 = privos s 6.8 11 15 16 17 36 40 49 53 56
— §157 59 80 62 63 72 — 87%68%63
3336 37 38 35 3 4% a2 a3 sa
—  PP3V3 SO 8°11713%13°15%17"18%26%36 30
= 8 40 41 42 43 84 57 59 g0 a2 Digital G ound
—  Ppav3 s0 3911018192,8%,318728%38°55 3¢ §—— PPLVOS SO 8,8,41615 16 17 36 40 49 53 56
b — — 37 35 8 —
— PPV 7 — 4 57 72
5V_SO 18 17 32 43 49 50 54 56 57 59 Ppava so 43,50,5 39,50,5 ,gszg 20 24 36 —  PP1VOS SO 59,3115 16 17 36 40 49 53 56
— 38 39 —
— PP5V SO 16 17 32 43 49 50 54 56 57 59 60 62 63 727 ——  PP1VO5 SO 6.8 11 15 16 17 36 40 49 53 56 VOLTAGE=0V
—= &8 &2 — PP3V3 S0 810012019015, 17,18,78,%3,%4,%° —— 8,%6dted M N_NEGK_W DTH=0. 075NV
— PPV SO 1817 92 43 49 50 54 56 57 59 — —  PP1v05 SO 5,933 16 17 35 40 49 53 56 M N_LI NE_W DTH=0. 6MVI
—_— _— PP3V3 S4SW SNS 40 41 —
PP5V_S0 16 17 32 43 49 50 54 56 PP3V3_S4SW SNS TN Le woro s 39 40 56 60 —— PP1VO5 SO 8,831,515 16 17 36 40 49 53 56 -
p—— PPSV SO 16 17 32 43 49 50 54 56 57 59 M NNEGK_W DTH=0. 20M4 —— PP1V05_SO 8,831,515 16 17 36 40 49 53 56
— _PP5V_SO 16 17 32 43 49 50 54 56 57 59 p—— PPSV3 SASWSNS 39 40 41 56 60
PP5V SO s 4 56 57 59 —— PP3V3 SASWSNS 39 40 41 56 60 o LR LS
16 17 32 43 49 50 5. ——
r— 86 &5
—  PPSV SO 16 17 32 43 49 50 54 56 57 59 —— PP3V3 SASWSNS 39 40 41 56 60 Powe Al i
oo el PP3’ SA: NS 39 40 41 56 60 0 r I ases
—— _PP5V_SO 16 17 32 43 49 50 54 56 57 59 — 60 56 11 8 _PPLVO5 SOSW PCH HSI O — PP1VO5_SOSW PCH HSI O 8 11 56 60
— _PP5V_SO 18 47 92 43 49 50 54 56 57 59 p—— PPSV3 SASWSNS 39 40 41 56 60 1.84A
— PP3 S4: NS 39 40 41 56 60 -TAGE=1. 05\
= et T le Inc.
—  PP3V3 SASWSNS 20 41
— 39 40 56 60 —— PP1V05 SO: PCH HSI O 8 11 56 60 @
— PP SNS —
p — ey 39 40 4156 60 — _ PP1VO5_SOSW PCH HSI O 8 11 56 60
———
———
———
———

2




68 61 24

68 61 24

68 61 24 21

68 61 24

68 61 24

68 61 24 23

20

21

22

23

LPDDR3 Commuand/ Addr ess

MAKE_BASE
7 _=MEM A A<5> IRUE MEM A CAA<O>
7 =MEM A_A<9> IRUE MEM A_CAA<1>
7 _=MNEM A A<6> IRUE MEM A CAA<2>
7 _=MEM A A<8> IRUE MEM A CAA<3>
7 _=MEM A A<7> IRUE MEM A CAA<4>
; _=MEM A BA<2> IRUE MEM A CAA<5>
7 _VEM A CAA<6> IRUE MEM A CAA<6>
; _=MEM A A<11> IRUE MEM A CAA<7>
. _=MEM A A<15> TRUE MEM A CAA<8>
7 _=MEM A A<14> IRUE MEM A CAA<9>
7 _=MEM A_A<13> IRE MEM A_CAB<0>
, _=MEM A CAS L TRUE MEM A CAB<1>
7 =MEM A VIE L IRE MEM A CAB<2>
7 =MEM A RAS L IRE MEM A_CAB<3>
; _=MEM A BA<0> IRUE MEM A CAB<4>
7 _=MEM A A<2> IRUE MEM A CAB<5>
7 _MEM A CAB<6> IRE MEM A CAB<6>
. _=MEM A A<10> TRUE MEM A CAB<7>
; _=MEM A A<1> IRUE MEM A CAB<8>
7 _=MEM A A<0> IRUE MEM A CAB<9>

; _MEM A ODT<0>

IRUE

MEM A _ODT<0>

7 _TP_LPI RSVD1

IRUE

TP_LPDDR3_RSVD1L

7 _TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

IRUE

CAB<5>

7 _MEM B CAB<6>

IRUE

CAB<6>

; _=MEM B A<5> IRUE MEM B CAA<O>
; _=MEM B A<9> IRUE MEM B CAA<1>
; _=MEM B A<6> IRUE MEM B CAA<2>
; _=MEM B A<8> IRUE MEM B CAA<3>
; _=MEM B A<7> IRUE MEM B CAA<4>
; _=MEM B BA<2> IRUE MEM B CAA<5>
; _VEM B _CAA<6> IRUE MEM B CAA<6>
; _=MEM B A<11> IRUE MEM B CAA<7>
. _=MEM B A<15> TRUE MEM B CAA<8>
; _=MEM B A<14> IRUE MEM B CAA<9>
; _=MEM B A<13> IRUE MEM B CAB<0O>
7 =MEM B _CAS L IRE MEM B_CAB<1>
; =MEM B VIE L IRE MEM B CAB<2>
;7 _=MEM B RAS L IRE MEM B CAB<3>
; _=MEM B BA<0> IRUE MEM B CAB<4>

B B

B

B

B

B

. _=MEM B A<10> TRUE MEM B CAB<7>
; _=MEM B A<1> IRUE NEM CAB<8>
7 =MEM B_A<0> IRUE MEM B_CAB<9>

; _MEM B ODT<0>

IRUE

MEM B _ODT<0>

7 _TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

7 _TP_LPI RSVD4

IRUE

TP_LPDDR3_RSVD4

20 24 68

20 24 68

20 24 68

20 24 68

20 24 68

20 24 68

7 20 24 61 68

20 24 68

20 24 68

20 24 68

21 24 68

21 24 68

21 24 68

21 24 68

21 24 68

21 24 68

7 21 24 61 68

21 24 68

21 24 68

21 24 68

7 20 21 24 61 68

22 24 68

22 24 68

22 24 68

22 24 68

22 24 68

22 24 68

7 22 24 61 68

22 24 68

22 24 68

22 24 68

23 24 68

23 24 68

23 24 68

23 24 68

23 24 68

23 24 68

7 23 24 61 68

23 24 68

23 24 68

23 24 68

7 22 23 24 61 68

7 61

7 61

68 61 21 7

68 61 21 7

21

21

Menory Bit/Byte Sw zzle

MAKE_BASE
=MEM A _DQ<O> TRUE MEM A DO<9>
=MEM A_DQ<1> TRUE MEM A_DQ<12>
=MEM A DQ<2> TRUE MEM A DQ<10>
=MEM A DQ<3> TRUE MEM A DQ<11>
=MEM A DQ<4> TRUE MEM A DO<8>
=MEM A DQ<5> TRUE MEM A DQ<13>
=MEM A DQ<6> TRUE MEM A DQ<14>
=MEM A DQ<7> TRUE MEM A DQ<15>
=MEM A DQ<8> TRUE MEM A DO<O>
=MEM A DQ<9> TRUE MEM A DO<1>
=MEM A DQ<10> TRUE MEM A DO<2>
=MEM A DQ<11> TRUE NMEM A DO<7>
=MEM A_DQ<12> TRUE MEM A_DQ<4>
=MEM A DQ<13> TRUE MEM A DO<5>
=MEM A DQ<14> TRUE MEM A DQO<3>
=MEM A DQ<15> TRUE MEM A DO<6>
=MEM A DQ<16> TRUE MEM A DQ<29>
=MEM A DQ<17> TRUE MEM A DQ<28>
=MEM A DQ<18> TRUE MEM A DQ<27>
=MEM A DQ<19> TRUE MEM A DQ<31>
=MEM A DQ<20> TRUE MEM A DQ<24>
=MEM A DQ<21> TRUE MEM A DQ<25>
=MEM A DQ<22> TRUE MEM A DQ<26>
=MEM A_DQ<23> TRUE MEM A_DQ<30>
=MEM A DQ<24> TRUE MEM A DQ<18>
=MEM A DQ<25> TRUE MEM A DQ<21>
=MEM A DQ<26> TRUE MEM A DQ<16>
=MEM A DQ<27> TRUE MEM A DQ<23>
=MEM A DQ<28> TRUE MEM A DQ<20>
=MEM A DQ<29> TRUE MEM A DQ<19>
=MEM A DQ<30> TRUE MEM A DQ<22>
=MEM A DQ<31> TRUE MEM A DQ<17>
=MEM A DQ<32> TRUE MEM A DQ<41>
=MEM A DQ<33> TRUE MEM A DQ<44>
=MEM A_DQ<34> TRUE MEM A_DQ<46>
=MEM A DQ<35> TRUE MEM A DQ<47>
=MEM A DQ<36> TRUE MEM A DQ<40>
=MEM A DQ<37> TRUE MEM A DQ<45>
=MEM A DQ<38> TRUE MEM A DQ<42>
=MEM A DQ<39> TRUE MEM A DQ<43>
=MEM A DQ<40> TRUE MEM A DQ<36>
=MEM A DQ<41> TRUE MEM A DQ<37>
=MEM A DQ<42> TRUE MEM A DQ<34>
=MEM A DQ<43> TRUE MEM A DQ<39>
MEM A DQ<32> TRUE MEM A DQ<32>
=MEM A_DQ<45> TRUE MEM A_DQ<33>
=MEM A DQ<46> TRUE MEM A DQ<35>
=MEM A DQ<47> TRUE MEM A DQ<38>
=MEM A DQ<48> TRUE MEM A DQ<52>
=MEM A DQ<49> TRUE MEM A DQ<51>
=MEM A DQ<50> TRUE MEM A DQ<48>
=MEM A DQ<51> TRUE MEM A DQ<49>
=MEM A DQ<52> TRUE MEM A DQ<53>
=MEM A DQ<53> TRUE MEM A DQ<50>
=MEM A DQ<54> TRUE MEM A DQ<54>
=MEM A DQ<55> TRUE MEM A DQ<55>
=MEM A_DQ<56> TRUE MEM A_DQ<58>
=MEM A DQ<57> TRUE MEM A DQ<62>
=MEM A DQ<58> TRUE MEM A DQ<60>
=MEM A DQ<59> TRUE MEM A DQ<61>
=MEM A DQ<60> TRUE MEM A DQ<59>
=MEM A DQ<61> TRUE MEM A DQ<63>
=MEM A DQ<62> TRUE MEM A DQ<57>
=MEM A DQ<63> TRUE MEM A DQ<56>
=MEM A DQS P<0> TRUE MEM A DOS P<1>
=MEM A_DQS_N<O> TRUE MEM A_DQS_N<1>
=MEM A DQS P<1> TRUE MEM A DOS P<0>
=MEM A DOS N<1> TRUE MEM A DQS N<O>
=MEM A_DQS_P<2> TRUE MEM A_DQS_P<3>
=MEM A DQS N<2> TRUE MEM A DQS N<3>
=MEM A DQS P<3> TRUE MEM A DOS P<2>
=MEM A DQS N<3> TRUE MEM A DQS N<2>
=MEM A DQS P<4> TRUE MEM A DQS P<5>
=MEM A DQS N<4> TRUE MEM A DQS N<5>
=MEM A DQS P<5> TRUE MEM A DOS P<4>
=MEM A DQS N<5> TRUE MEM A DQS N<4>
MVEM A_DQS_P<6> TRUE MEM A_DQS_P<6>
MEM A DQS N<6> TRUE MEM A DQS N<6>
=MEM A DQS P<7> TRUE MEM A DOS P<7>
=MEM A _DQS_N<7> TRUE MEM A_DQS_N<7>

68 61 23 7

61 68 23

61 68 23

61 68 23

68 61 23 7

68 61 23 7

MAKE_BASE
=MEM B_DQ<0> TRUE MEM B DQ<12>

=MEM B_DOQ<1> TRUE MEM B_DQ<9> 7
=MEM B DQ<2> TRUE MEM B DQ<10> B
=MEM B DQ<3> TRUE MEM B DQ<11> .
=MEM B DQ<4> TRUE MEM B DQ<13> B
=MEM B DQ<5> TRUE MEM B DQ<8> .
=MEM B DQ<6> TRUE MEM B DQ<14> .
=MEM B _DQ<7> TRUE MEM B DQ<15> 7
=MEM B DQ<8> TRUE MEM B DQ<0> 7
=MEM B DQ<9> TRUE MEM B DQ<1> .
=MEM B DQ<10> TRUE MEM B DQ<2> .
=MEM B DQ<11> TRUE MEM B DO<7> 7
=MEM B_DQ<12> TRUE MEM B_DOQ<4> 7
=MEM B DQ<13> TRUE MEM B DQ<5> .
=MEM B DQ<14> TRUE MEM B DQ<6> .
=MEM B DQ<15> TRUE MEM B DQ<3> .
=MEM B DQ<16> TRUE MEM B DQ<28> 7
=MEM B DQ<17> TRUE MEM B DQ<29> B
=MEM B DQ<18> TRUE MEM B DQ<30> .
=MEM B DQ<19> TRUE MEM B DQ<27> .
=MEM B DQ<20> TRUE MEM B DQ<24> .
=MEM B DQ<21> TRUE MEM B DQ<25> B
=MEM B DQ<22> TRUE MEM B DQ<31> .
=MEM B_DQ<23> TRUE MEM B_DQ<26> 7
=MEM B DQ<24> TRUE MEM B DQ<20> B
=MEM B DQ<25> TRUE MEM B DQ<16> B
=MEM B _DQ<26> TRUE MEM B DQ<23> 7
=MEM B DQ<27> TRUE MEM B DQ<22> .
=MEM B DQ<28> TRUE MEM B DQ<21> .
=MEM B DQ<29> TRUE MEM B DQ<17> .
=MEM B DQ<30> TRUE MEM B DQ<18> B
=MEM B DQ<31> TRUE MEM B DQ<19> B
=MEM B DQ<32> TRUE MEM B DQ<44> .
=MEM B DQ<33> TRUE MEM B DQ<41> .
=MEM B_DQ<34> TRUE MEM B_DQ<42> 7
=MEM B DQ<35> TRUE MEM B DQ<43> B
=MEM B DQ<36> TRUE MEM B DQ<45> B
=MEM B DQ<37> TRUE MEM B DQ<40> B
=MEM B DQ<38> TRUE MEM B DQ<46> B
=MEM B DQ<39> TRUE MEM B DQ<47> .
=MEM B DQ<40> TRUE MEM B DQ<32> .
MEM B DQ<33> TRUE MEM B DQ<33> 7
=MEM B DQ<42> TRUE MEM B DQ<34> .
=MEM B DQ<43> TRUE MEM B DQ<39> .
=MEM B DQ<44> TRUE MEM B DQ<36> .
=MEM B_DQ<45> TRUE MEM B_DQ<37> 7
=MEM B DQ<46> TRUE MEM B DQ<38> .
=MEM B DQ<47> TRUE MEM B DQ<35> 7
=MEM B DQ<48> TRUE MEM B DQ<57> .
=MEM B DQ<49> TRUE MEM B DQ<56> .
=MEM B DQ<50> TRUE MEM B DQ<60> 7
=MEM B DQ<51> TRUE MEM B DQ<59> 7
=MEM B DQ<52> TRUE MEM B DQ<63> 7
=MEM B DQ<53> TRUE MEM B DQ<62> 7
=MEM B DQ<54> TRUE MEM B DQ<58> 7
=MEM B DQ<55> TRUE MEM B DQ<61> .
=MEM B_DO<56> TRUE MEM B_DQ<49> 7
=MEM B DQ<57> TRUE MEM B DQ<51> .
=MEM B DQ<58> TRUE MEM B DQ<48> B
=MEM B DQ<59> TRUE MEM B DQ<53> 7
=MEM B DQ<60> TRUE MEM B DQ<52> 7
=MEM B DQ<61> TRUE MEM B DQ<55> .
=MEM B DQ<62> TRUE MEM B DQ<50> 7
=MEM B DQ<63> TRUE MEM B DQ<54> .
=MEM B DQS P<0> TRUE MEM B DOS P<1> 7
=MEM B_DQS_N<O> TRUE MEM B _DQS_N<1> 7
=MEM B DQS P<1> TRUE MEM B DOS P<0> 7
=MEM B DQS N<1> TRUE MEM B DQS N<O> 7
=MEM B _DQS_P<2> TRUE MEM B_DQS_P<3> 7
=MEM B DQS N<2> TRUE MEM B DQS N<3> B
=MEM B DQS P<3> TRUE MEM B DOS P<2> 7
=MEM B DQS N<3> TRUE MEM B DQS N<2> .
=MEM B DQS P<4> TRUE MEM B DQS P<5> 7
=MEM B DQS N<4> TRUE MEM B DQS N<5> 7
=MEM B DQS P<5> TRUE MEM B DOS P<4> 7
=MEM B DQS N<5> TRUE MEM B DQS N<4> 7
=MEM B _DQS_P<6> TRUE MEM B_DQS_P<7> 7
=MEM B DQS N<6> TRUE MEM B DQS N<7> 7
MEM B DQS P<6> —  TRE MEM B DQS P<6> .
MEM B_DQS_N<6> TRUE MEM B_DQS_N<6> 7

23 61 68

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH
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Functional Test Points
J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals
FUNG_TEST FUNC_TEST FUNG_TEST
o—me PP3V3 WAN (Need 8 TP9) 55 55 36 37 30 == PP5V_S0 1817 33 43 40 50 58 [y TAE PPBUS G3H
O—=e WFI_EVENT L 29 35 36 CO-—=E FAN RT TACH a3 oO—=E PPVI N S4SW TBTBST FET
O—®E PCIE AP R2D N 29 67 o—x®Ee FAN RT PWM a3 CoO—®E PPBUS S5 HS COVPUTI NG | SNS
oO—mx®E PCIE AP R2D P 29 67 (Need to add 1 GND TP) o—mE PPDCI N G3H
O—m=e PCl E_CLK100M AP_N 12 29 67 o—=E PP3V42_G3H
oO—mx®E PCI E_CLK100M AP P 12 29 67 J4800: | PD Fl ex Connector o—mE PPVRTC G3H
oO—mx®E PCIE AP 2R P 14 29 67 FUNC_TEST Co—®E PP3V3 S5
O—m®E PCIE AP D2R N 14 29 67 O——®E SMC LID 34 35 36 a6 O-—me F’r—’zy3 2;}3
IRE PCl E WAKE L 13 29 31 IRUE TPAD SPI_M SO R 34 IRUE PP
g IRUE AP_RESET CONN L 20 g IRE USB_TPAD P 14 34 66 g IRE PP3V3 S0
o—m== AP _CLKREQ Q L 20 D—== USB_TPAD N 14 34 66 CoO—m=e PP3V3 SOSW SSD
O—=E USB BT CONN P 29 66 CoO—m®E TPAD SPI_CLK R 34 o—== PP1V5 SO
O—m®E USB BT CONN_N 29 66 CO—mx®Ee TPAD WAKE L 34 o—=E PP1V05_S0
O—®E PP3V3 S4 75252729 3 30 37 [y IRE TPAD SPI_MOSI_R s Do-——m== PP15V TBT
(Need to add 8 GND TPs) o—mE PP3V3 S4 | PD 34 oO—x®E PP3V2 TBTLC
TRE TPAD SPI_CS R L 3a IRE PP1V05_TBT
J3700: SSD Connect or g IRUE TPAD SPI | F EN CONN 34 g IRUE PPVCC SO _CPU
FUNC_TEST Do>—me TPAD SPI I NT_S4 WAKE L CONN a4 —m=e PP1V05_TBTCI O
o—m=e PP3V3 SOSW SSD FLT (Need 5 T8 o= PP5V_S4 | PD a o= PPBUS S5 HS OTHER | SNS
CoO—m==e PCl E SSD_R2D N<3. . 0> 30 65 CoO—®E TPAD USB | F EN CONN 34 o—m®E PPDCI N G3H | SOL
CO—=E PCIE SSD R2D P<3..0> 30 65 o—me SMBUS SMC 3 SDA 34 35 38 42 71 [ —T~ l;—’z?;\:?;‘ OS:dd TR TR
oO—me PP3V3 SO ‘ézlg;lgilézlg:li;lgz [— T SMBUS SMC 3 SCL 34 35 38 42 71
o——mE SSD RESET CONN L 60 62 63 72, o—=e SMC LSCC RST L 34 36
O——=E SSD_CLKREQ CONN L 20 D—me PP3V42 G3H 1739 33 34 85 35 39 44 45 47
o——=Ee SMC OOB1 R2D CONN L 30 o—m®E (S’\l\‘/eie:d(?l(fdlz éG\D s 34 35 36
o——=Ee SMC OOB1 D2R CONN L 30
= TR D PO ESELL » J7000: DC-In Connector
Ooo—=E i s FUNG_TEST
o—me SMC PWRFAI L WARN L 20 35 e PPDOI N G3H (Meed 4 TPs)
O——m®E SSD PWR EN 15 30 56 57 = e PP5V SARS3 (Need 3 TPs) 52 55 45 47 52 55 56 60
o—m=e PCIE_SSD D2R N<3..0> 12 30 65 = TR
IRE PCl E SSD _D2R P<3..0> 12 30 65
g IRE. PCl E CLK100M SSD N 12 30 65 .
PCI E CLK100M SSD P 12 30 65 J6404: Speaker Connector
C—=e PAE QKIOOMSSDP
(Need to add 6 GWD TPs) FUNC_TEST
o—mE SPKRAMP_ROUT P a5 72
J4002: Carera Connect or o——=E SPKRAMP_ROUT_N as 72
FUNG_TEST
o= M Pl CLK CONN N 0 (Need to add 3 GND TPs)
o—=s MPL_CLK CONN B e J6950: Battery Connector
oO—=E CAM SENSOR WAKE L _CONN 32 one TEST .
CoO—®E M Pl _DATA CONN N 32 70 o>—me PPVBAT G3H CONN (Need 4 TPs) o 18
o—me M PI_DATA CONN P 52 70 mE SMBUS SMC 5 G3 SCL 35 38 a0 a5 71
o—m=e SMBUS SMC 1 SO SDA 1352 95 38 a1 42 7 > e SVBUS SV & O3 SOA paeen
o me SMBUS SMC 1 SO SCL 14 52 35 %8 41 42 67 = e ovS DETECT L v
Oo—m=e 1 2C CAM SCK a1 32 — ~
ed to add 4 GND TPs near
o—=E L2C_CAM SDA Need 18D TPs) 37050 and 1 for shiel d)
J8300: Internal DP Connector
FUNC_TEST
[ PPHV_SOSW LCDBKLT (eed 2 10 60
Do—m= LED RETURN 6 54 58
o—m= LED RETURN 5 54 58
Do—m= LED RETURN 4 54 58
J6100: LPC+SPI Connect or o—=Ee LED RETURN 3 54 58
FUNG TEST Oo—m= LED RETURN 2 54 58
Do—me LED RETURN 1 54 58
CoO—me SPI_ALT I3 HOD L 44 Do-—m== DP_| NT_HPD_CONN s8
CoO—me SPI_ALT 12 WP L aa CoO-—me 12C TCON SDA R s
O—m=e LPC AD<3..0> 14 35 67 12C T CL_R e 58
-—=e SPI_ALT 1 Q0 MOSI m D—m=e PP3V3 SOSW LCD UF 58
o——me XDP_LPCPLUS GPI O 15 16 Do-—m== DP_INT AUX CH C N 5o 65
o—m=e LPCPLUS RESET L 7 o—me DP_INT AUX CH C P 58 65
[— IRE. SMC_TDO 35 36 o—=Ee DP_INT_M._P<0> 58 65
o—m= TP _SMC TRST L o—me DP I NT M. N<O> 0 05
Co——mE TP _SMC MD1 (Need to add 5 GND TPs)
CoO-——me SMC TX L a5 36
| SELALTLOL M SO “ J7715: KB BKLT Connect or
[ — IRE. LPC FRAME L 14 35 67 Fone TEST
Co——mE SPI ROM USE M.B 15 44 T:;»: KBDLED ANCDE o
O>—mEe PM CLKRUN L 13 35 = e KBDLED FB -
=S ATAK “ = P ————
IRE SPI_ALT CS L 44
g IRUE LPC SERI RQ 15 35
o——=Ee LPC PWRDWN L 13 35 J1800: XDP Connect or (Only a subset are needed
Co—=®E SMC TDI 35 36 FUNC_TEST for FCT HVM test fixture)
CoO——x®Ee SMC TCK 35 36 a8 —m=E XDP_CPU TCK, 6 16 65
CoO——x®E SMC RESET L 35 36 aa 48 D—=E XDP_PCH TCK, 12 16 67
o—me SMC_ROVBOOT — TRUE XDP_CPU TDI 6 16 65
[ — IRE. SMC RX L 35 36 E—RE XDP_CPU TDO 6 16 65
CoO-——me (Shl\‘lecedT‘l\;Badd T T 35 36 44 D—=E XDP_CPUPCH TRST L 6 12 16 65
— IRE XDP_CPU_TMS 6 16 65
E—RE XDP_PCH TVS 12 16 67
E—RE XDP_PCH TDI 12 16 67
— _TmE XDP_PCH_TDO 12 16 67
—=mE XDP_CPU PREQ L 6 16 65
CD—RE XDP_CPU PRDY L 6 16 65
D—®BE XDP_CPU VCCST PWRGD 16
— __TRE PM RSMRST L
=

5]

IRE

XDP_SYS PWROK

IRE

PM SYSRST L

13 17 35

IRE

CPU CFG<3>

6 16 65

IRE

PP1V05_S0

(Need to add 2 GND TPs)

6.8 11 15 16 17 36 40 49 53 56
57 60 62

27 39 40 47 48 54 60
27 60

39 49 50 51 53 60

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

81117 13 18 17 18 26 30_34 36
37738 397407417427 43" 84757 59
30 39 60

8 55 56 57 60

6.8 11 15 16 17 36 40 49 53 56
57760 62

27 28 60

17 18 25 26 60

26

8 10 40 50 60

26 60

39 52 60

40 47 48 60

25 26 27 29 34 36 37 56 60 62

14

65

65

12

NO TEST Nets

NO_TEST

MAKE_BASE

NC PCI E_CLK100M SDP — me e NC PCI E_CLK100M SDP o
NC PCI E_CLK100M SDN — ImE  mE NC PCI E_CLK100M SDN o
NC_PCl E_CLK100M FWP IRE __IRE NC_PCl E_CLK100M FWP 12 62
NC PCI E_CLK100M FWN mE  TRE NC PCIE_CLK100M FVW e
NC PCl E FW D2RP IRUE IRUE NC PCl E FW D2RP 14 62
NC PCl E_FW D2RN IRUE IRUE NC PCl E_FW D2RN 14 62
NC PCIE FWR2D CP mE  TRE NC PCIE FW R2D CP 14 62
NC PCIE FWR2D CN mE  TRE NC PCIE FWR2D CN 146
NC USB | RP IRUE IRUE NC USB | RP 14 62
NC USB | RN — IRE __IRE NC USB | RN 14 62
NC_USB CAVERAP — me e NC_USB CAVERAP 14 op| Y POH
NC_USB_CAMVERAN — ImE  mE NC USB_CAMERAN 14 62
NC USB SDP mE  TRE NC USB SDP 14 62
NC_USB_SDN mE  TRE NC_USB_SDN 14 62
DP_INT M_C P<3..1> IRE  TRE NC INT M _CP<3..1> 5
DP_INT M. C N<3..1> mE  TRE NC I NT_ M. CN<3.. 1> s
NC HDA_SDI N1 IRUE IRUE NC _HDA_SDI N1 12 62
NC PCl_PME L mE  TRE NC PCl_PME L 15 62
NC CLINK CLK RE  TRE NC CLINK CLK 14 62
NC CLI NK _DATA — IRE IRUE NC CLI NK _DATA 14 62
NC CLINK RESET L — RF  IRE NC CLINK RESET L 14 62
NC SMC SYS LED — RE  TRE NC SMC SYS LED 35757]
NC IR RX_QUT_RC — RE  TRE NC IR RX_QUT_RC o
NC_USB_SMCP — ImE  mE NC_USB_SMCP I
NC USB SMCN mE  TRE NC USB SMCN -
NC SMC_GEX_OVERTEMP mE  TRE NC SMC_GEX_OVERTEMP a5 62
NC SMC GFX THROTTLE L IRE TRE NC SMC GEX THROTTLE L 35 62
NC SMC FAN 1 CTL IRE __IRE NC SMC FAN 1 CTL 5 62
NC SMC FAN 1 TACH RE  TRE NC SMC FAN 1 TACH 35 62
NC SMC FAN 5 CTL mE  TRE NC SMC FAN 5 CTL s 6
NC ENET ASF GPI O [ NC ENET ASE GPIO e | SV
NC SMC MPMB_LED PVR mE  TRE NC SMC MPMB_LED PVR o
NC SMC MPMB_LED CHG mE  TRE NC SMC MPMB_LED CHG -
NC SMC T25 EN L TRUE _ TRUE NC SMC T25 EN L 5 62
NC SMC DP HPD L IRUE  TRUE NC SMC DP HPD L 5 62
NC SMBUS SMC 4 ASF_SCL mE  TRE NC SMBUS SMC 4 ASF_SCL 35 62
NC_SMBUS_SMC 4_ASF_SDA mE  TRE NC_SMBUS_SMC 4_ASE_SDA 35 62
NC BDV_BKL PWM IRUE  TRUE NC BDV_BKL PWM 5 62
TBT B R2D C P<1..0> mE  TRE NC TBT B R2D CP<1..0> —
TBT B R2D C N<1..0> IRUE IRUE NC TBT B R2D CN<1..0> 25
TBT B D2R P<1..0> IRUE IRUE NC TBT B D2RP<1..0> 25
TBT B D2R N<1..0> IRUE IRUE NC TBT B D2RN<1..0> 25
NC TBT B LSTX IRE __IRE NC TBT B LSTX 25 62
NC DP_TBTPB M. CP<3..1:2> IRE _TRE NC DP_TBTPB M. CP<3..1:2> 62 69
NC DP_TBTPB M. CON<3..1:2> IRE _ TRE NC DP_TBTPB M. CN<3..1:2> 62 69
NC DP_TBTPB_AUXCH CP TRUE _ TRUE NC DP_TBTPB_AUXCH CP 25 62 |60
NC DP_TBTPB AUXCH CN IRUE  TRUE NC DP_TBTPB AUXCH CN 25 62 foq o
TP_DP _TBTSRC M. CP<3> RE  TRE NC DP TBTSRC M. CP<3>
TP_DP_TBTSRC M_CN<3> mE  TRE NC DP_TBTSRC M._CN<3>
TP_DP TBTSRC M. CP<2> mE  TRE NC DP_TBTSRC M. CP<2>
TP_DP _TBTSRC M. CN<2> mE  TRE NC DP_TBTSRC M. CN<2>
NC DP_TBTSRC M. CP<1> mE  TRE NC DP_TBTSRC M. CP<1> 25 62
NC DP_TBTSRC M. CN<1> mE  TRE NC DP_TBTSRC M. CN<1> 25 62
TP_DP_TBTSRC M. CP<0> mE  TRE NC DP TBTSRC M. CP<0>
TP_DP _TBTSRC M. CN<O> mE  TRE NC DP_TBTSRC M. CN<O>
NC DP_TBTSRC AUXCH CP mE  TRE NC DP_TBTSRC AUXCH CP 2 6
NC DP_TBTSRC AUXCH CN TRUE _ TRUE NC DP_TBTSRC AUXCH CN 25 62

Unused nets with offpage

(Nets with of f pages

not used on this project)

PCH BT UART D2R

PCH BT UART R2D

PCH BT UART RTS L

PCH BT UART CTS L

AUD_SPI

AUD SPI_CLK

AUD_SPI

Al Pl |
HDM TBTMUX LATCH

HDD PWR EN

WOL_EN

BT PWRRST L

HDM TBTMUX FLAG

FW PWR EN

FW PME L

000000000000000

|

ENET. DI A_SENSE
LCD PSR EN
LCD IRQ L

QDD_PWR EN L

ENET_LOW PWR

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

000000

AP_PCl E_DEV_WAKE

ISYNC MASTER=W LL J43

Func Test / No Test

SYNC DATE=12/17/ 201,

C3,

Appl e I nc.
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Functi onal

Test

J9500: LI O Connector

FUNC_TEST
IRUE

AUD_PWR EN

IRUE

PP5V SO _ALT AUD LDO EN

IRUE

SPKRAVP_SHDN_L

IRUE

PP1V5 SOSW AUDI O

IRUE

PP3V3_ SO

IRUE

SPKRAMP_| NR N

IRUE

SPKRAMP_ | NR P

IRUE

USB3 EXTB D2R RC N

IRUE

USB3 _EXTB D2R RC P

IRUE

USB EXTB N

IRUE

USB EXTB P

IRUE

USB3 EXTB R2D N

IRUE

USB3 _EXTB R2D P

IRUE

PP3V42_G3H

IRUE

SMBUS SMC 2 S3 SCL

IRUE

SMBUS SMC 2 S3 SDA

IRUE

SYS ONEW RE

IRUE

SMC BC ACOK

IRUE

XDP_USB EXTB OC L

Poi nt s

13 57 59
59

45 59
56 59
50 62 72
§:92.7
45 50 72
45 50 72
59 63 66
59 63 66
14 59 66
14 59 66
59 63 66
59 63 66
87 8
3s 38 59
a5 38 59
35 590

35 36 48

13 15 17 18 26 30 34 36
377387397407 4174274354757 59

34 35 36 38 44 46 47
63

50 62
71

71

59

IRUE

USB_PWR EN

IRUE

FI NSTACKSNS ALERT L

IRUE

HDA SYNC

IRUE

HDA RST L

IRUE

HDA_SDOUT

IRUE

HDA _SDI NO

IRUE

HDA BIT CLK

00000 000000000000000000000

J6955:
FUNC_TEST

IRE

(Need to add 5 GND TPs)

HALL EFFECT Connect or

SMC LID R

IRE

00

PP3V42 G3H

Bead Probes

USB3 EXTB D2R N

“ I sv  BEAD- PROBE
o USES EXIB PR B {I»su BEAD- PROBE
s» LSB3 EXTB DPRRC N TP sv BEAD- PROBE
s» LSB3 EXTB DPR RC P CI®su  BEAD- PROBE
1. _USB3 EXTB RD C N o BEAD PROBE
1o _USB3 EXTB RRD C P o BEAD PROBE
s LSB3 EXTB RPD N {I»sv BEAD- PROBE
s LSB3 EXTB RPD P TP sv BEAD- PROBE

14 16 59
33 57 59

37 59

12 59 67
12 59 67
12 59 67
12 59 67

12 59 67

a6

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

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

Unused nets with offpage

(Nets with of fpages not used on this project)

[ — SD RESET L

XDP_SDCONN_STATE CHANGE L

[ — SD_PVR EN

Power Al i ases

63 62 60 56 39 38 34 19 18 15 _PP3V3_S3 — PP3V3_S3

15 18 19 34 38 39 56 60 62 63

a7

NC USB3RPCI E

SD_D2RP

NO TEST Nets

NO_TEST

IRUE

MAKE_BASE

IRUE

NC USB3RPCI E

SD_D2RP

1476366

NC USB3RPCI E

SD_D2RN

IRUE

IRUE

NC USB3RPCI E

SD_D2RN

14 6366

NC USB3RPCI E

SD ReD CP

IRUE

IRUE

NC USB3RPCI E

SD ReD CP

14 63| CPU PCH

NC USB3RPCI E

SD R2D CN

IRUE

IRUE

NC USB3RPCI E

SD R2D CN

14 6366

NC SMC ADC16

IRUE

IRUE

NC SMC ADC16

o

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

Pr oj ect

FCT/ NC/ Al i ases
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J41/ 343 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

QEREPER

TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, | SL7, 1 SL8, I SL9, | 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’ GAP
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM _SE o
DEFAULT I1SL2,1SL11 Y =45_0OHM _SE =45_0OHM _SE
DEFAULT 1SL3,1SL10 Y =45_0HM _SE =45_0HM_SE
DEFAULT 1SL4, 1SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 MV 100 Mvm 10 M 0 M o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
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’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE TOP, BOTTOM Y 0.310 WM 0.310 WM o 1:1_SPACI NG * 0.100 MM ? o
27P4_OHM_SE ISL2, 1sL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE 1SL3,1SL10 Y 0.182 WM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
27P4_OHM_SE 1SL4, 1 SL9 Y 0.182 WM 0.182 WM 1x_DI ELECTRI C TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » 1x_DI ELECTRI C 1'SL3,1SL10 0.053 MM ? o
1x_DI ELECTRI C 1SL4, 1 SL9 0.050 MM ? o
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’ GAP 1x_DI ELECTRI C * 0.090 MM ?
35_OHM SE TOP, BOTTOM Y 0.195 WM 0.195 WM o
35_OHVLSE ISL2, 1SL11 Y 0.125 W1 0.125 W1 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI Gﬂ o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, 1 SL10 Y 0.125 W1 0.125 W1 DEFAULT * 0.1 W * * BGA BGA_PO75W" »
35_0msE IsL4, 150 v 0.125 W 0.125 W STANDARD * =DEFAULT 2 ===
. — NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35_OHM SE - N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P075MM * 0.075 WM ? . BGA PO7OMVI_I’3GAM €
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’ GAP 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’ GAP
40_0v SE 0P, BOTTOM v 0.170 W 0.170 o PO70MV_ BGA * 0.070 MM 5 W 0.075 MV
40_OHM SE I1SL2,1sL11 Y 0.096 MM 0.096 MM
40_OHM SE 1'SL3,1SL10 Y 0.096 MM 0.096 MM
40_OHM SE 1SL4, | SL9 Y 0.099 MM 0.099 MM
40_OHM SE * N 100 Mvm 100 Mvm =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’ GAP
45_OHM SE TOP, BOTTOM Y 0.135 W 0.135 WM o
45_OHM SE I1SL2,1sL11 Y 0.075 MM 0.075 MM
45_OHM SE 1SL3,1SL10 Y 0.075 MM 0.075 MM
45_OHM SE 1SL4, 1 SL9 Y 0.080 MM 0.080 MM
45_OHM SE * N 100 Mvm 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’ GAP
50_OHM SE TOP, BOTTOM Y 0.110 WM 0.110 WM
50_OHM SE * N 100 Mvm 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’ GAP
55_OHM SE TOP, BOTTOM Y 0.090 MM 0.090 MM
55_OHM SE * N 100 Mvm 100 Mvm =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’ GAP 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’ GAP
70_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.110 MM 0.110 MM » 73_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.150 MM 0.150 MM o
70_OHM DI FF I1SL2,1sL11 Y 0.105 MWm 0.105 MM 0.100 MM 0.100 MM » 73_OHM DI FF I1SL2,1sL11 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1'SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM » 73_OHM DI FF 1'SL3,1SL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL4, | SL9 Y 0.110 WM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110 MM 0.150 MM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 MV =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 Mvm 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’ GAP ALLOW ROUTE o
- PHYSI CAL_RULE_SET LAYER ON LAYER? 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
80_OHM DI FF TOP, BOTTOM Y 0.132 MW 0.132 WM 0.130 WM 0.130 WM -
- 85_OHM DI FF TOP, BOTTOM Y 0.120 MM 0.120 MM 0.150 MM 0.150 MM
80_OHM DI FF I1SL2,1sL11 Y 0.081 MM 0.081 MM 0.115 WM 0.115 WM -
- 85_OHM DI FF I1SL2,1sL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM DI FF 1'SL3,1SL10 Y 0.081 MM 0.081 MM 0.115 WM 0.115 WM i 85_cHM_DI FF |sLs, 15010 v 0.078 W 0.078 W 0.160 W 0.160 W -
80_OHM DI FF 1SL4, 1 SL9 Y 0.088 MM 0.088 MM 0.110 WM 0.110 WM 85_cHM_DI FF |sL4.1SLo v 0.082 W 0.082 W 0. 140 W 0. 140 W -
80_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD » h
85_OHM DI FF * N 100 MV 100 Mvm =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’ GAP
90_OHM DI FF TOP, BOTTOM Y 0.115 WM 0.115 WM 0.200 MM 0.200 MM »
90_OHM DI FF I1SL2,1sL11 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1'SL3,1SL10 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MM »
90_OHM DI FF 1SL4, 1 SL9 Y 0.076 MM 0.076 MM 0.180 MM 0.180 MM »
90_OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD »

SYNC _DATE=10/ 24/ 2012

SYNC _VASTER=J43 M.B

PCB Rul e Definitions

@ Appl e I nc.
®

D2ra)

<

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI 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
11 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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CPU Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
cPy_ass . =45_OM SE =45_OM SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD
cPU_27P4S . =27p4_avsE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 M1 0.100 M1
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT Note: CPUBM L and CPU_ITP can be converted
back to TABLE_SPACI NG RULE
CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
once rdar://10308147 is resol ved
CPU_AGTL . =STANDARD 2

PCl - Expr ess

Interface Constraints

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CcPU_BM L - - CPU_BM L_2ANY CPU_8M L_2ANY - 8 ML ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPUI TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =ax_DI ELECTRI C ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
cPy_covP cPy_covP - CPU_COMP_2SELF CPU_COMP_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
cPy_covP - - CPU_COMP_20THER CPU_COMP_20THER TOP, BOTTOM =10x_Di ELECTRI C ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_COMP_2SELF - =4x_DI ELECTRI C 2
CPU_COMP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_VOCSENSE CPU_VCCSENSE - CPU_VCCSENSE_2SELF CPU_VOCSENSE_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
CPU_VOCSENSE - - CPU_VCCSENSE_20THER CPU_VCCSENSE_20THER TOP, BOTTOM =10x_Di ELECTRI C ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_VCCSENSE_2SELF * =ax_DI ELECTRI C 2
CPU_VCCSENSE_20THER * =6x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCI E_80D . =80_cra D1 FE =80_OHVLDI FF =80_CHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_CHVLDI FF
CLK_PCI E_80D . =80_cra D1 FE =80_CHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_CHVLDI FF =80_OHVLDI FF

PCI E d ock Spacing

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
CLK_POIE CLK_POIE . CLK_PCI E_2SELF CLK_PCI E_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
CLK_POE . . 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 V\EI GHT
CLK_PCI E_2SELF . =4x_DI ELECTRI C 2
CLK_PCI E_20THER . =6x_DI ELECTRI C B
CPU PClI E Spaci ng
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
PCI E_CPU_TX PCI E_CPU_TX . POl E_TX2TX POl E_TX2TX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_RX PCI E_CPU_RX . PCI E_RX2RX POl E_RX2RX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_TX *_oPU_TX . POl E_TX2OTHERTX POl E_TX2OTHERTX Top, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_RX . POl E_RX20THERRX POl E_RX2OTHERRX ToP, BOTTOM =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_RX . POl E_TX2RX POl E_TX2RX ToP, BOTTOM =7x_DI ELECTRI C B
PCI E_CPU_RX *_oPU_TX . POl E_RX2TX POl E_RX2TX ToP, BOTTOM =7x_DI ELECTRI C B
PCI E_CPU_TX «_TX . POl E_20THERHS POl E_20THERHS Top, BOTTOM =6x_DI ELECTRI C 2
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX “_RX . POl E_20THERHS
S SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
PCI E_CPU_RX *_RX . POl E_20THERHS
— PCIE_TX2TX B =2. 5x_DI ELECTRI C ?
PCI E_CPU_TX . . PCI E_20THER
- PCI E_RX2RX . =2. 5x_DI ELECTRI C B
PCI E_CPU_RX . . PCI E_20THER
POl E_TX2OTHERTX . =4x_DI ELECTRI C B
PCH PCl E Spaci ng
— POl E_RX2OTHERRX . =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— POl E_TX2RX . =6x_DI ELECTRI C 2
PCI E_PCH_TX PCI E_PCH_TX . POl E_TX2TX
— PCl E_RX2TX . =6x_DI ELECTRI C B
PCI E_PCH_RX PCI E_PCH_RX . PCI E_RX2RX
- POl E_20THERHS . =4x_DI ELECTRI C B
PCI E_PCH_TX «_POH_TX . POl E_TX2OTHERTX
_ — PCl E_20THER * =3x_DI ELECTRI C ?
PCI E_PCH_RX *_PCH_RX . POl E_RX2OTHERRX
PCI E_PCH_TX *_PCH_RX . POl E_TX2RX
PCI E_PCH_RX «_POH_TX . POl E_RX2TX
PCI E_PCH_TX «_TX . POl E_20THERHS
PCI E_PCH_RX «_TX . POl E_20THERHS
PCl E_PCH_TX *_RX - POl E_20THERHS Not e: Di spl ayPort
PCI E_PCH_RX *_RX . POl E_20THERHS
PCI E_PCH_TX . . PCI E_20THER
PCI E_PCH_RX . . PCI E_20THER

SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

tables are on Page 113

CPU Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—ceuesa oL a cou_caw CPU_PECI o 36
[O—eusac oy a cpu_acr PM _SYNC
CO—euaeu pveen oL a cpu_acn PM_NEM PWRGD
[ — cpl)_a: CcPU_I TP XDP_DBRESET L 16 17
[ oL a ceuiTe XDP_CPU_PRDY_L 6 16 62
[ — cply 4 Pl LTP XDP_CPU PREQ L 6 16 62
EDP
[— Cpl) 27pP4: cPl_cove. CovP
= oy 274 cou_caw CPU _PEG COWP
O—ceusurawe oy 274 cou_caw CPU_SM RCOVP<0> s
O sume oy 274 cou_caw CPU_SM RCOVP<1> .
O sume oy 274 cou_caw CPU_SM RCOVP<2> .
f— oL a ceuiTe CPU CFG<11..0> 6 16 62
O —ceucarag | oL a cpu_acn CPU CATERR L s 35
[— cply 4 CPLL_AGTL CPU VCCI O SEL
CO—<caueracsar L cply 4 CPLLAGTL CPU_PROCHOT_L 6 35 36 49
O ewm oL a cpu_acn CPU_PWRGD .
[O—eunmume | oL a o aM | PM THRMIRI P_L 15 36
CoO—ou-akioom QK PO E 80D K POE DM __CLK100M CPU P
CO—ou-akioom QK PO E 80D K POE DM __CLK100M CPU N
CO—elL e axizon QK PG E 80D aKeaE DPLL_REF CLKP
CO—teu s axazon QK PG E 8D aKeaE DPLL_REF CLKN
[O—Lecel axanon QK PG E 8D aKeaE | TPCPU _CLK100M P
CO—Lecel aanon QK PG E 8D aKeaE | TPCPU_CLK100M N
[O—Lecel aanon QK PG E 8D aKeaE | TPXDP_CLK100M P
[CO—Lecel axanon QK PG E 8D aKeaE | TPXDP_CLK100M N
CO—Lecel axanon QK PG E 8D aKeaE XDP_CPU_CLK100M P
[CO—Lecel axanon QK PG E 80D aKeaE XDP_CPU CLK100M N
O—xem oL a ceuiTe XDP_CPU TDI 616 62
[ cpua cPUITP XDP_CPU TDO 6 16 62
CoO—ens cpua cPUITP XDP_CPU TNMS 6 16 62
CO—xe I cpla cPUITP XDP_CPU TCK 6 16 62
O 1esTL oL a ceuiTe XDP_CPUPCH TRST L 612 16 62
CO—xce_sau oL a ey TR XDP_BPM L<1..0> s 16
[ oL a ceuiTe XDP_BPM L<7..2> s 16
= oy a ey TR XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
CO—tesacomst 1) oL a ey TR XDP_CPURST_L 16
O —ceuveosense ENSE_1TC1_Pomy P\ versENsE CPU VCCSENSE P s a0
[CO—cetveosense ENSE_1TO1_Pomy P\ versENsE CPU VCCSENSE N o a0
CO—ceuvea csmnse ENSE_1TO1_Pomy P\ versENsE CPU VCCl OSENSE P
D<ol veo osense ENSE_1TO1_Pomy P\ versENsE CPU VCCl OSENSE N
O —couaq sense ENSE_1TO1_Pomy P\ versENsE CPU AXG SENSE P
O—couaa sense ENSE_1TO1_Pomy P\ versENsE CPU AXG SENSE N
oo vasense oy 274 P\ versENsE CPU_VDDQ SENSE P
oo vasense oy 274 P\ versENsE CPU VDDQ SENSE N
O vasense oy 274 P\ versENsE CPU AXG VALSENSE P
oo vasense oy 274 P\ versENsE CPU_AXG VALSENSE_N
O varsense oy 274 P\ versENsE CPU VCC VALSENSE P
O—covasense oy 274 P\ versENsE CPU VCC VALSENSE N
O —ceusvnaert | oL a cou_caw CPU VI DALERT L s a0
CO—ceusunsax oL a cou_caw CPU VI DSCLK. s a0
CO—causvnsar oL a cou_caw CPU_VI DSQUT o a0
[CO—eaecussamn PGl E 80D POE CPUT PClE_SSD R2D C P<3..0> 12 30
[O—eaecussamn PGl E 80D POE CPUT PCI E SSD R2D C N<3..0> 12 30
[ — PCE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 62
[ PGl E 80D POE CPUT PClE_SSD R2D N<3..0> 20 62
= PGl E 80D BOLE CPU_RX PClE SSD D2R C P<3..0>
D PGl E 80D BOLE CPU_RX PCI E SSD D2R C N<3..0>
[O—eaecussamn PGl E 80D BOLE CPU_RX PCl E SSD D2R P<3..0> 12 30 62
[O—eaecussamn PGl E 80D BOLE CPU_RX PCl E_SSD D2R N<3..0> 12 30 62
CO—~eaEakiom s QK PG E 8D aKeaE PCI E_CLK100M SSD P 12 30 62 POl e SSD
[>—eaeaamssa ax ee son axeae POl E_OLK100M SSD N 1250 62 ©
Dot De_son Dot DP_TBTSNKO M. P<3..0> 25
Dot De_son Dot DP_TBTSNKO M. N<3..0> 25
[ De_son Dot DP_TBTSNKO_M._C P<3..0> s 25
D De_son Dot DP_TBTSNKO M. C N<3..0> s 25
ED—teTar A De_son De_AUX DP_TBTSNKO AUXCH P 25
ED—teTar A De_son De_AUX DP_TBTSNKO AUXCH N 25
D De_son De_AUX DP_TBTSNKO AUXCH C P 13 25
[ De_son De_AUX DP_TBTSNKO AUXCH C N 13 25
D18 M De_son Dot DP_TBTSNKL M. P<3..0> 25
Do De_son Dot DP_TBTSNK1 M. N<3..0> 25
[ De_son Dot DP_TBTSNK1 M. C P<3..0> s 18 2
=B De_son Dot DP_TBTSNK1_M._C N<3..0> 518 25
ED—teTar axau De_son De_AUX DP_TBTSNK1 AUXCH P 25
ED—teTar A De_son De_AUX DP_TBTSNK1 AUXCH N 25
0 De_son De_AUX DP_TBTSNK1_AUXCH C P 1318 25
[ De_son De_AUX DP_TBTSNK1 AUXCH C N 1318 25
Ot tar De_son Dot DP_INT M. P<3..0> o 62
o=y oP_son oe_T DP INT M N<3..0> s 62 I SYNC DATE=00121/ 207
[ De_son Dot DP_INT M. C P<3..0> R N
= e _son e r DP_INT M. _C N<3..0> CPU Constraints
By A emnesimg
Dt i e s0n e ax DP_INT AUX CH C P 5 6 . Appl e Inc. CH_NU
ED—te-ar A De_son De_AUX DP_I NT_AUX_CH C N 58 62 ®
DP_INT_AUXGH De_son De_AUX DP | NT_AUXCH C P
= b I NT A o NOTI CE OF PROPRI ETARY PROPERTY:
Ot axan De_son De_AUX UXCH C N s s8
THE | NFORMATI ON CONTAI NED HEREI N | S THE
[— DP_80D DP_AUX DP_| NT _AUXCH P PROPRI ETARY PROPERTY_OF APPLE | NC.
DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG
| m— DP_80D DP_ALK | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 111 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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SATA Interface Constraints

PCH Net Properties

SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

UART Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_80D . -80_aL01 PR =80_CHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_OHVLDI FF =80_CHVLDI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
SATA_I COMP B =4x_DI ELECTRI C ?

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE 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
UART_455 . =45_OM SE =45_OM SE =45_0Hv_SE =45_0HV_SE =45_0HV_SE =45_0HV_SE
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
UART . =2x_DI ELECTRI C B

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’G(’A;:’{
PCH_USB_RBI AS - =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o
Uss_80D . “s0_anaoi FF 80_aLDI FF 80_aHLDI FF 800Dl FF 800Dl FF =80_cH 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' ’
uss . —2x_DIELECTRI C > uss 0P, BOTTOM —4x_DI ELECTRI C >
SOURCE: Cal pella Platform 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 I\CLRULE7$ET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX - usszszT’x” o USB3_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX USB3_PCH_RX . UsBs_RGRX USB3_RX2RX TcP, BOTTCM 5x_DI ELECTRI C B
USB3_PCH TX  PoH TX . USB3_TX2OTHERTX USB3_TX2OTHERTX ToP, BOTTOM 5x_DI ELECTRI C >
USB3_PCH_RX +_PCH_RX . USB3_RXOTHERRX USB3_RX2OTHERRX 0P, BOTTOM 5x_DI ELECTRI C >
USB3_PGH_TX +_PCH_RX . vses T2RX USB3_TX2RX ToP, BOTTOM ~7x_DI ELECTRI C >
USB3_PCH_RX *_PCH_TX * USBziRXZT;(V - USB3_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PGH_TX -1 . Usea_zoTHERHS USB3_20THERHS ToP, BOTTOM 6x_DI ELECTRI C >
USB3_PCH_RX . Tx . Uses_zoTHERHS USB3_20THER 0P, BOTTOM 5x_DI ELECTRI C 2
USB3_PGH_TX R . Uses_zorHERNS _
o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
USB3_PCH_RX R . UsBs_20THERHS
== USB3_TX2TX . 2. 5x_DIELECTRI C B
USB3_PGH_TX . . USB3_20THER
=== USB3_RX2RX . 2. 5x_DIELECTRI C B
USB3_PCH_RX . . USB3_20THER
USB3_TX2OTHERTX . —4x_DIELECTRI C B
USB3_RX2OTHERRX . —4x_DIELECTRI C B
USB3_TX2RX . 6x_DI ELECTRI C B
USB3_RX2TX . 6x_DI ELECTRI C B
UsB3_20THERHS . —4x_DI ELECTRI C B
USB3_20THER - =3x_DI ELECTRI C ?

SOURCE: 471984_Chei f _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—eaisatalcae AL OOV PCH SATAI COVP
CO—tsaue e USE_80D UsE USB_HUB UP_P
CO—usaHe p USB_80D USE USB HUB UP N
e USB_80D USE USB BT P
O—usaar Use_s0n usa USB BT N

[ — USB_80D use USB BT CONN P

[ — USB 80D use USB BT CONN N

[— USB 80D use USB BT WAKE P

[ — USB 80D use USB BT WAKE N
CO—usatean USB_80D USE USB TPAD P
CO—usa-1ean USB_80D USE USB _TPAD N

[ — USB 80D use USB TPAD CONN P
[ USB_80D USE USB_TPAD_CONN_N

[ — USB_80D USE TPAD_SPI _MOS| _USB_P
[ — USB_80D use TPAD SPI_M SO USB N
CO—usateanm USB_80D USE USB TPAD M P
CO—usateanm USB_80D USE USB TPAD M N
[CD—usa-socamn USB_80D USB. USB_SDCARD P
[CD—usasncasn USB_80D USB. USB_SDCARD N

[ — BL_4! 1= TPAD SPI_MOSI

[ — BL_4! 1= TPAD SPI_M SO

[ — BL_4! 1= TPAD SPI_CLK
CO—wsan USB_80D USE USB EXTA P

[ SIS S & USB_80D USE USB EXTA N

[ — UART_4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CD—usB2_Exn USB_80D USE USB2 EXTA MUXED P
sz Ex1y USB_80D USE USB2 EXTA MUXED N
CO—usz_Ex1y USB_80D USE USB2 EXTA MUXED F P
sz B USB_80D USE USB2_EXTA_MUXED F N
O —usBaBaa R USB_80D USB3_PCH RX USB3 EXTA D2R P
O —usBaBaa R USB_80D USBE3_PCH RX USB3 EXTA D2R N
CO—lsmaeaar USE_80D USE3_PCH T USB3_EXTA_R2D P
O —usmeaar USB_80D USBE3_PCH T USB3 EXTA R2D N

[ — USB 80D USB3_PCH RX USB3 EXTA D2R F P
[— USB 80D USB3_PCH RX USB3 EXTA D2R F N

[ — USB_80D USBE3_PCH T USB3 EXTA R2D F P
- USB_80D USBE3_PCH T USB3 EXTA R2D F N

[ — USB_80D USB3_PCH T USB3 EXTA R2D C P

[ — USB_80D USB3_PCH T USB3 EXTA R2D C N
CO—usaexae USB_80D USE USB EXTB P
CO—usaexae USB_80D USE USB EXTB N
[CO—ussa_sxan ax UsE_s0n LsBa_po_Rx USB3_EXTB D2R P
D —usBa 2B R USB_80D USBE3_PCH RX USB3 EXTB D2R N

[ — USB 80D USB3_PCH RX USB3 EXTB D2R RC P
[— USB 80D USB3_PCH RX USB3 EXTB D2R RC N
O —ussedR T USB_80D USBE3_PCH T USB3 _EXTB R2D P
COD—usBa BB T USB_80D USBE3_PCH T USB3 _EXTB R2D N

[ — USB_80D USB3_PCH T USB3 EXTB R2D C P

[ — USB_80D USB3_PCH T USB3 EXTB R2D C N
O lsea_snBx USE_80D USER_PCH RX NC USB3RPCI E_SD D2RP
[ usea_sn ex USE_80D USER_PCH RX NC USB3RPCI E_SD D2RN
CO—ussasnr USB_80D USB3_PCH T NC USB3RPCI E SD R2D CP
CO—usssnr USB_80D USB3_PCH T NC USB3RPCI E SD R2D CN
[ — USB 80D USB3_PCH RX USB3 SD D2R C P

[ — USB 80D USB3_PCH RX USB3 SD D2R C N
[— USE_80D USER_PCH T: USB3 SD R2D P

[— USE_80D USER_PCH T: USB3 SD R2D N
[CO—Eciusa RalA PCH_USB_REI A PCH USB RBI AS
[CO—BCHLDUEEQ K UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH P
OBt DIEFQ K UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH N
[ BCHLDIEEQL K INUSED, QK PQE 80D QK PAE PCH_CLK96M DOT_P
[ —BCHLDIEEQLK UNUSED, QK PQE 80D QK PAE PCH CLK96M DOT_N
[ BCHLDIEEQL K UNUSED, QK PQE 80D QK PAE PCH CLK100M SATA P
[CO—BCHLDIEEQL K INUSED, QK PQE 80D QK PAE PCH_CLK100M SATA N
[— cpU 4 QK PAE PCH CLK14P3M REFCLK

34

34

59

59

59

59

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)
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LPC Bus 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 R o ser I NET_TYPE . Cl ock Net Properties
e n - NET_TYPE
LPC_45S - =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =STANDARD =STANDARD R - - PrYS! - oA
- CD—tecan LPC_4: LPC. LPC AD<3..0> 14 35 62 CTR CAL. hhie SET St oA SPAG NG
CLK_LPC_45S =45_OHM SE =45_OHM SE =45_0HM SE =45_0HM SE =STANDARD =STANDARD > tec emave L LpC a e LPC FRAME L 14 35 62 [ — SCLK_ O K32K_RIC aK sona aK son SYSCLK CLK32K RTCX1
LPCPLUS RESET L
I [ LG 4 Lec 62
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT CO—lecaxaam QK 1 PC_ 4! QK 1PC LPC CLK24M SMC 17 35 [ — SCLK (I K25M SB. QLK _25M 4! aK 25M SYSCLK_CLK25M CANVERA 17 32
fa— aK1pc 4 akipe LPC CLK24M SMC R 1217 = O K 25M a4 QK 25m CLK25M CAM CLKP 2 a2
Lrc . =3x_DI ELECTRI C B
D 1 PC_Cl K33M QL K_I PG 4! QK IPC LPC CLK24M LPCPLUS D O K_25M 4 QK 25M CLK25M CAM XTALP R 32
CLK_LPC * =4x_Dl ELECTRI C 2 [ — QK _IPC 4 QK IPC LPC CLK24M LPCPLUS R [ — O K_25M 4 QK 25M CLK25M CAM XTALP 32
D O K_25M 4 QLK _25M CLK25M CAM XTALN 32
SOURCE: Cal pel la Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.15 CLK25M OLKN
[ QK osMa QK 25m CAM a1 a2
VB Interf Constrain
SMBUS terface straints _ [O—sms eaiax \B_a5S_R_50 ™ SMBUS PCH OLK 14 16 19 38 54 [O—svsax a s ar QK 2sma QK s SYSCLK_CLK25M TBT 17 25
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O —SMBLS POH DAL MB_45S_R 50 B SMBUS PCH DATA 14 16 19 38 54 [ QLK 250 4 QK 25M SYSCLK CLK25M TBT R 25
o SM._PCH 0 CLK
: ; ; ; [CO—sws e ax MB_45S_R_50 A 14 38
SMB_455_R_50S ToP, BOTTOM =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE » > _sas o et oo " <M. POH O DATA o s o ok v ke SYSCLK CLK25M X1 .
SMB_45S_R 50S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [— MBUS SMC 1 S0_SOl MB_45S_R_50 N SMBUS SMC 1_SO_SCL 1432 35 38 4142 62 | [ QLK _25M 4! QK 25M SYSCLK_CLK25M X2 17
[CO—S\eLS.SWe1_sn_soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 1492 35 38 4142 62 | ) QK _25M 4 QK 25M SYSCLK _CLK25M X2 R 17
[ — QK _25M 4 QK 25M SDCLK _CLK25M X2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT > _tmarax on - HDA BLT QLK e e = S S SDOLK GLK25M X2 R
SvB - =2x_DI ELECTRI C 2 [ HDA_4: HDA HDA BIT CLK R 12 [— QLK _25M 4! CK 25M SDSCLK CLK25M X1
CoO—toasuc HDA_4: HDA HDA SYNC 12 59 63
HD Audio Interface Constraints = ton s toa HDA SYNC R 1
————— HDA RST R L
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 CO—oassd Hoa-a H0A = e
aaill = o s o HDA RST L 12 59 62
HDA_45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD CO—asnin HDA_4! HDA HDA_SDI NO 12 59 63
CO—tasmar HDA_4: HDA HDA SDOUT 12 59 63
C HDA_4! HDA HDA_SDQUT_R
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT = e
ron . ~2x_oiELECTRIC > [—eussax ax saya axsan PM CLK32K_SUSCLK R 13 36
[— QK _SLow a: QK SO SMC_CLK32K 35 36
SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.15
[ — BlL_Q K BL_4! Pl SPI_CLK R 14 44
" . Pl _4 Pl SPI_CLK
SI O Signal Constraints D o » i - “
[ MOSI 14 aa
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 NECK GAP [— pL_a = SPI_MOSI as
e CO—seLuso PL_4: PL SPI_M SO 14 44
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
[ — BL_4! 1= SPI_M SO R 44
s Pl 4 Pl SPI_CSO R L 140
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [— PL_4 Pl SPI_CSO_L aa
[ — BL_4! 1= SPI_SMC CLK 35 a4
aLk_sLow . =4x_DI ELECTRI C B
[ — BL_4! 1= SPI_SMC_MOSI 35 44
Pl
i [— BL_4! PL S SMC_M SO 35 a4
SPI Interface Constraints [ pL_4 Pl SPI_SMC CS L a5 s
ALLON ROUTE == = Pl 4 Pl SPL_MB CLK s
PHYSI CAL_RULE_SET LAYER AEONEY 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
i [ — BL_4! 1= SPI_MB I Q2 WP L a4
SPI _45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ — BL_4! Pl SPI_MB 133 HOAD L a4
[ — BL_4! 1= SPI_MB CS L 44
= Pl _4 Pl SPI_| O<2> 14 44
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT =
= - [ — BL_4! 1= SPIl_1 2 R 44
Bl - =4x_DI ELECTRI C 2 [— Pl _4 Pl SPI_| O<3> 14 44
[— BL_4! 1= SPI_1 3B R aa
XDP 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
. D PCLE_AP_R2D. PCIE_80D POLE_PCH T PClE AP R2D P 29 62
PCH_455 . =45_OM SE =45_OM SE =45_OHM SE =45_0HV_SE =STANDARD =STANDARD POLE AP F2D N
O—eaese =n Pl E 80D POE PGH T 20 62
PCIE AP R2D C P
- Pl E 80D POE PCH T 14 29
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [ — PO E_80D PO E PCH T PCIE AP R2D C N 14 20
D PCLE_AP_[PR. PCIE_80D PCOLE_PCH_RX PCIE AP D2R P 14 29 62
POH_I TP . =2:1_SPACI NG 2 PO E AP D2R N
O—eaese e Pl E 80D PO E_POH RX 14 29 62
CO—=eaEaKioomae QK PAE 80D QK POE PCl E_CLK100M AP_P 12 29 62
Di spl ayPor t [O—easawome QK POE_aon axeaE PCI E_CLK100M AP N 12 20 62
PHYSI CAL_RULE_SET LAYER ACLON ROUTE |\ N MUM LINE WDTH | M NIMUM NECK W DTH | NAXI MM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP (>—exue e een e e oo POLE TBT ROD P<3. . 0> "
oP_80D . “s0_amoiFe 80_aHLDI FF 80_aLDI FF 80_aHLDI FF =80_aHLDI FF 80 oMDIFF [O—eae = o G E s0n PQE POH T PCl E TBT R2D N<3..0> 2
[ — PCE_80D POE_PCH T: PCIE TBT RD C P<3..0> 14 25
[ — PCLE_80D PCIE_PCH_T: PCIE TBT R2D C N<3..0> 14 25
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
CO—=eaEIarme PCLE_80D PClE_PCH_RX PCl E TBT D2R P<3..0> 14 25
DP_2DP - =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM =4x_DI ELECTRI C 2 CO—kaEIBL @R PO E_80D PClE_PCH_RX PCl E TBT D2R N<3..0> 14 25
D PCLE_80D POLE_PCH RX PCIE TBT D2R C P<3..0> 25
DP_20THERHS - =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM =6x_DI ELECTRI C ? PCl E TBT D2R C N<3 0>
[ Pl E 80D BOLE_POH RX .. 25
DP_20THER * =3x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =4x_DI ELECTRI C ? CO—ftaEcxnomTer QK_PQE_S80D QK POE PCl E_CLK100M TBT_P. 12 25
[O—eaE ooy ar QK PAE 80D aKPaE PCl E_CLK100M TBT N 12 25
DP_AUX . =3x_DI ELECTRI C 2 DP_AUX ToP, BOTTOM =4x_DI ELECTRI C 2
[ cicea e aon axeae PEG CLK100M P
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NG _RULE_SET [ — CLK POE 80D QK PAE PEG CLK100M N
il il . e e m G4 pqiTe XDP_PCH TDI 12 16 62
DP_TX *_TX - DP_20THERHS [ — DP_TDO PCH_4! PCH_I TP XDP_PCH TDO 12 16 62
S [ — DP_TNE PCH_4: PCH_I TP XDP_PCH TMS 12 16 62
DP_TX “_RX . DP_20THERHS
- o—xe 1 P 4 pqiTe XDP_PCH TCK 12 16 62
DP_TX . . DP_20THER
CoO——eaecw PCLE_80D PCIE_PCH_T: PCl E_ CAMERA R2D P 31 32
CO—EcEcan PCIE_80D PCIE_PCH_T: PCl E_CAMERA R2D N 31 32
[— PCLE_80D PCIE_PCH_T: PCl E CAMERA R2D C P 14 32
[ — PCLE_80D PCLE_PCH T PCl E CAMERA R2D C N 14 32
O —EaEcan PCLE_80D PClE_PCH_RX PCl E_ CAMERA D2R P 14 32
[ =TI PCLE_80D PClE_PCH_RX PCl E_ CAMERA D2R N 14 32
PCl E CAMERA D2R C P
" ; [t BaEAaR BaLERaLE e SYNC MASTER=J43_M.B SYNC DATE=09/ 14/ 2012
System Cl ock Signal Constraints f— eie aon b e pot R PCI E_CAVERA 2R C N st 2 IH!!EH'H!F —
— PCl E CLK100M CAMERA P 1
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP | S —— CL-RaLEAD S e PCH Constraints 2
Rt [>—eae awxomcau QK eaE am axeae PCI E_CLK100M CAVERA N 12 % i o emnenzay
- = = = = = = PCl E CLK100M CAMERA C P N
CLK_SLOW 455 45_0rM SE 45_0rM_SE 45_0HM_ SE 45_0rM SE STANDARD STANDARD = QK PaE 8D aKeaE a1 a2 | CH NUM>
= fa— QK eaE son akeaE PCI E_CLK100M CAVERA C N a2 Appl e Inc. =
CLK_25M 455 . =45_OHM SE =45_0HV_SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD B e
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
- PROPR| ETARY ERTY OF APPLE | NC.
aLk_sLow . =2x_DI ELECTRI C 2 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 113 OF 120
CLK_25M . =5x_DI ELECTRI C 2 NOTE: 25Miz system cl ocks very sensitive to noise Il NOT TO REPRODUCE OR COPY I T
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i Menory Net Properties
Menory Bus Constraints y p
=== NET_TYPE
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP I o Ser PHYS! CAL | sPACI NG
MEM 40S * —a0_arv SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE A Gt YR e MEM A CLK P<0> e
MVEM 50S * —s0_or SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE o MEMA G KO MEM 70D NEM CLK MEM A_CLK_N<O> 7 20 24
== o MEMA QK MEM 70D MEM O K MEM A CLK P<1> 721 2
MEM_70D * —70_omvLo1 FF =70_OHW DI FF =70_OHW DI FF =70_OHW DI FF =70_OHV DI FF =70_OHW DI FF MM A LKL NEM 70D MM LK VEM A LK N<1> o
MEM 73D * 73 a0 FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF o MEMA CIRI MEM 40S MEM CTRL MEM A CS L<1..0> 72021 24
O MEMA CIR MEM 40S MEM CTRI NMEM A _ODT<0> 7 20 21 24 61
CO—MEM A CKFO MEM 40S NMEM CMVD MEM A_CKE<1..0> 720 24
H O MEM A _CKF1 MEM 40S MEM CMVD MEM A CKE<3..2> o1 2
SpaCI ng Rul e Sets O MEM.A CV MEM 40S MEM CND NMEM A CAA<9.. 0> 7 20 24 61
— o MEMA OV MEM 40S MEM_CMVD MEM A_CAB<9. . 0> 72124 61
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT MEM A DO BYTEQ VEM 40S, MEM A DATA O 'VEM A W7- . 0> e
MEM_DATA2SELF * =2x_DI ELECTRI C P [CO—MEM.A_DQ BYTE] MEM 40S MEM A_DATA 1 MEM A DQx15. . 8> 7 61
e O MEMA_DQ BYTE2 MEM 40S MEM A_DATA 2 MEM A _DQ<23. . 16> 761
B -
VM DATAZOTHERVEM “8x DIELECTRIC ? MEM A_DQ BYTER MEM 40S MEM A DATA 3 MEM A DQ<31..24> .
S— [ LA L AA_DATA .
MEM_DQS2OWRDATA * =3x_DI ELECTRI C ? CO—MEM A DQ BYTF4 MEM 40S MEM A DATA 4 MEM A_DQ<39. . 32> 721 61
. — S O MEMA_DQ BYTES MEM 40S MEM A_DATA_5 NMEM A DQ<47. . 40> 761
MEML =3x_DIELECTRI C : MEM A_DQ BYTE6 MEM 40S MEM A_DATA_6 MEM A _DQ<55. . 48> 761
S— [ LA L AA_DATA |
MEM_OVD2CTRL * =3x_DI ELECTRI C ? CO—MEM A _DQ BYTE? MEM 40S MEM A DATA 7 MEM A_DQ<63. . 56> 761
— O MEM A DQSO MEM 70D MEM A_DQS. 0 MEM A_DQS_P<0> 7o
MEM_GTRLZCTRL . =3x_DIELECTRI C ? o MEM.A_DOSO MEM 70D MEM A DGS 0 MEM A _DQS N<O> e
MEM_CLK2CLK * =6x_DI ELECTRI C 2 o MEMLA DT MEM 70D NEM A_DGS_1 MEM A DQS P<1> 7o
N - S O MEM A _DQSI MEM 70D MEM A DQS 1 MEM A _DOS _N<1> -
VEM 2OTHERVEM =4x_DIELECTRI C : NEM A_DGS2 MEM 70D NEM A_DGS_2 MEM A _DQS_P<2> .
S— [ LA A AA_DCES_
MEM_2PWR * =2x_DI ELECTRI C 10000 O MEM A DOS2 MEM 70D MEM A DQS 2 NVEM A _DOS N<2> 761
—— O MEM A DOS3 MEM 70D MEM A_DQS. 3 MEM A_DQS_P<3> 7o
MEM 2GND . “2x _DIELECTRIC 10000 o MEM.A_DOS3 MEM 70D MEM A DCS_ 3 MEM A_DQS_N<3> 76
MEM_20THER . =6x_DI ELECTRI C 2 o> MEM A DO MEM 70D NEMA_DGS 4 MEM A DQS_P<4> -
O MEM.A DOs4 MEM 70D MEM A_DQS. 4 MEM A _DQS_N<4> 7o
H O MEM A DXSS VEM 70D MEM A_DOS 5 MEM A _DQS P<5> 7 61
Menory to Power Spacing = _tev A noss VEM 70D NEM A_DGS, 5 NEM A DQS_N<5> e
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET o MEMA DQSG MEM 70D MEM A DQS 6 MEM A DQS P<6> 721 61
= = o MEM A DOS6 MEM 70D MEM A DXS 6 MEM A_DOS_N<6> 72161
MVEM_PWR VEM * * VEM 2PWR MEM_70D VEM TERM MEM_ 73D N A Doe VRS MM A S VEM A DOS P<7> o
MEM_PWR * * DEFAULT MEM 40S MEM_TERM NEM_50>S O MEMA_DGS7 MEM 70D MEM A DQS 7 MEM A DQS N<7> 761
! VEM B_CLK P<0>
O MEMB OKO MEM 70D MEM Gl K 722 24
ry to D SpaCl ng O MEMB GKO MEM 70D MEM O K VEM B_CLK_N<O> 722 24
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET CO—MEMB CIKI MEM 70D MEM O K MEM B _CLK P<1> 7 23 24
N N == o MEMEB QK MEM 70D MEM O K MVEM B_CLK N<1> 723 24
o MVEM NVEM 2GND MEM B_CIRI MEM 40S VEM CIR MEM B_CS_L<1..0> R
= i — -
) ) oMM B CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 61
Menory Bus Spaci ng G oup Assignnents > MEM B_CKEQ MEM 40S MEM D MEM B CKE<1.. 0> S~
— —— O MEM B CKE] MEM 40S MEM_CNVD MEM B_CKE<3. . 2> 7 23 24
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET VEM B NEM 405 NEM VEM B _CAA<9. . 0> B
MEM A_DQS_0 MVEM_A_DATA_0 * VEM_DGS2OMDATA MEM A_DQS_0 * * MEM 20THER o MEM B M MEM 40S NEM OMD MVEM B_CAB<9. . 0> 7 aaze e
== == O MEM B DQ BYTEQ MEM 40S MEM B_DATA_0 NVEM B_DQ<7. . 0> 761
MEM A_DQS_1 MEM A_DATA_1 * MEM_ DQS2OMDATA MEM A_DQS_1 * * MEM_20THER = _vens ng BvTE! NN 405 MM B DATA 1 VEM B DO<15. . 8> -
MVEM A_DGS_2 MEM_A_DATA_2 * VEM DOSZOWDATA MVEM A_DGS_2 * * MEM 20THER o MEMLB_DQ BYTE2 MEM 40S MEM B DATA 2 MEM B_DQ<23. . 16> 7 el
= == O MEM B DQ BYTES MEM 40S MEM B_DATA_3 NMVEM B_DQ<31. . 24> 761 =
MEMLA_DQS 3 MEMA_DATA 3 . VEM D52 OMDATA MEMLA_DQS_3 . : MEM 2CTHER O MEM B_DQ BYTE4 MEM 40S MEM B_DATA 4 MEM B DQ<39. . 32> S
MVEM A_DGS_4 MEM_A_DATA_4 * VEM DOSZOWDATA MVEM A_DGS_4 * * MEM 20THER o MEM_B_DQ BYTES MEM 40S MEM B DATA & MEM B_DQ<47. . 40> -
= == O MEM B DQ BYTEG MEM 40S MEM B_DATA_6 NMVEM B_DQ<55. . 48> 761
MEM A_DQS_5 MEM A_DATA 5 * MEM_ DQS2OMDATA MEM A_DQS_5 * * MEM_20THER = b0 evTEr MM 408 NEM B DATA 2 VEM B_DO<63._. 56> o
MEM A_DGS_6 MEM A_DATA 6 * VEM DQS20MDATA MEM A_DQS_6 * * MEM 20THER o MEM B_DQSO MEM 70D MEM B_DGS_0 VEM B_DQS_P<0> e
O MEM B DQS0 MEM 70D MEM B DQS 0 NVEM B_DQOS N<O> 761
MVEM A_DQS_7 MEM_A_DATA_7 * MEM_ DQS2OMDATA MEM A_DQS_7 * * MEM_20THER NEM B Dopa TS VM B DOR 1 VEM B_DOS _P<1> o
MVEM B_DGS_0 MEM B_DATA_O * VEM DOSZOWDATA MVEM B_DGS_0 * * MEM 20THER o MEMLB_DGST MEM 70D MEM B DGS 1 MEM B_DOS N<1> 7 el
O MEM B DOS2 MEM 70D MEM B_DQS, 2 MEM B_DQS_P<2> 761
MVEM B_DQS_1 MEM B_DATA_1 * MEM_ DQS2OMDATA MVEM B_DQS_1 * * MEM_20THER MM B DO NEM 70D MM B DOe 2 VEM B DOS N<2> -
MEM B_DGS_2 VEM B_DATA 2 * VEM DQS20MDATA MEM B_DGS_2 * * MEM 20THER o MEM B DOS3 MEM 70D MEM B_DGS_3 VEM B _DQS P<3> e
— — O MEM B DOS3 MEM 70D MEM B DQS 3 NVEM B_DQOS N<3> 761
MEM B_DQS_3 MVEM B_DATA 3 * VEM_DQS20MDATA MVEM B_DQS_3 * * MEM_20THER =Ty NEM 70D =Ty P’ VEM B DOS _P<4> -
MVEM B_DGS_4 MEM B_DATA_4 * VEM DOSZOWDATA MVEM B_DGS_4 * * MEM 20THER O MEM B DOSa MEM 70D MEM B DGS 4 MEM B_DOS N<4> 7 el
O MEM B DOSS MEM 70D MEM B DQS. 5 MEM B _DQS P<5> 2o
MEM B_DQS_5 MVEM B_DATA 5 * VEM_DQS20MDATA MVEM B_DQS_5 * * MEM_20THER = NEM 70D MM B Doe & VEM B DOS _N<5> -
MEM B_DQS_6 VEM_ B_DATA_6 * VEM_DGS2OMDATA MEM B_DQS_6 * * MEM 20THER O MEM B_DGs6 MEM 70D MEM B_DGS 6 MEM B_DQS_P<6> R
MEM 70D MEM B_DQS. 6 MEM B_DOS_N<6> 72361
MVEM B_DQS_7 MEM_B_DATA_7 * MEM_ DQS2OMDATA MVEM B_DQS_7 * * MEM_20THER MM B DOy NEM 70D MM B DOe 7 VEM B DOS _P<7> -
— MEM_A_DATA_O * * MEM 20THER O MEM B DQS7 MVEM 70D MEM B DQS 7 MEM B_DOS N<7> e
2 —
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYP AREA_TYPE | SPACI NCLRULF VSET» VEM A_DATA 1 N N NEM 20THER
B B —SAMVE B — —
MEM.”_DATA VEM OATAZ S MEM A _DATA 2 * * MEM 20THER NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET
= = [ MVEM PWR PP1V2_S3 17 19 20 21 22 23 40
MEM_A_DATA 3 * * MEM_20THER MEM_A_DATA_O MVEM * _DATA_* * VEM_ 2GTHERVEM M PPOV6 S3 NEM VREFCA A e
MEM A _DATA 4 * * MEM 20THER MEM A DATA 1 MEM *_DATA_* * VEM_2OTHERVEM [ MEM PR PPOV6_S3_MEM VREFDQ A 18 19 20 21
— — MEM PVR PPOV6_S3_NMEM VREFCA B 18 19 22 23
MEM_A_DATA 5 * * MEM_20THER MEM_A_DATA 2 MVEM * _DATA_* * VEM_ 2GTHERVEM = =y PPOV6_S3_MVEM VREFDO B N
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET MEM A _DATA 6 * * MEM 20T HER o MEM A _DATA 3 MEM * _DATA_* * NEMizcn—ER;vEVI\»/I o
MVEM * _DATA_* NVEM_* * NEM_ DATAZOTHERVEM MEM_A_DATA_7 * * MEM 20THER MEM_A_DATA_4 MVEM * _DATA_* * NEM 20THERVEM
= MEM_B_DATA_O * * MEM 20THER MEM_A_DATA_5 MEM *_DATA_* * VEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - — .,. M
=== MEM B_DATA_1 * * MEM_20THER MEM_A_DATA_6 MVEM * _DATA_* * VEM_ 2GTHERVEM
MVEM_CMVD MVEM_CMVD * MEM_CVD2CMVD — - = - S
=== MEM_B_DATA 2 * * MEM_20THER MEM_A_DATA_7 MVEM * _DATA_* * VEM_ 2GTHERVEM
MEM_CMVD MEM_CTRL * MEM_CVD2CTRL - - - - M - I
=== MEM B_DATA 3 * * MEM_20THER MEM_B_DATA_O MVEM * _DATA_* * VEM_ 2GTHERVEM
MEM_CTRL MEM_CTRL * MEM_ CTRLZCTRL - - - S
MEM B_DATA_4 * * MEM_20THER MEM B_DATA_1 MVEM * _DATA_* * VEM_ 2GTHERVEM
= = = SYNC DATE=09/ 07/ 2013
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2 MEM * _DATA_* * NEM_20THERVEM —
MEM_CLK MEM _CLK * MEM CLK2CLK MEM B_DATA_6 * * MEM 20THER MEM B_DATA_3 MEM *_DATA_* * VEM 20THERVEM Menory Constraints
N MEM B_DATA_7 * * MEM 20THER MEM B_DATA_4 MEM *_DATA_* * VEM 20THERVEM | I
E e nc.
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI l\GﬁRUL»EiNSI%TF NEM. . . NEM 20THER NEM B_DATA 5 NEM *_DATA * . [P o Ap p
« « * — —
MEML MEML NVEM 20THERVEM MEM_CTRL * * MEM_20THER VEM_B_DATA_6 MEM *_DATA_* * NEM_ 20THERVEM NOTT Gk OF ProPT ETARY PROPERTY.
MEM _CLK * * MEM 20T HER o MEM B_DATA 7 MEM * _DATA_* * ng,zcrrERr;é;u o Eg& |R I\lé?;r\RYIATL g\lm %A&n;gp;fg: Rlc! S THE
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Constraints

Physi cal / Spaci ng Constraints provided by Chipset or GPU page.

Thunder bolt SPI Signal 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
TBT_SPI _45S * =45_0OHM_SE =45_0OHM_SE =45_0OHM_SE =45_0OHV_SE =STANDARD =STANDARD o

SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
TBT_SPI . =2x_DI ELECTRI C 2

Thunder bol t/ DP Connector 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
T8TOP_80D . =80_CHLDI FF =80_CHLDI FF =80_CHvLDI FF =80_0HvLDI FF =80_CHvLDI FF ~80_cruL01 FF

NET_SPACI NG_TYPE1 | 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 TCP, BOTTOM =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX ToP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX ToP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTDP_TX2RX TBTDP_20THERHS ToP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER ToP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX . =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX . =4x_DI ELECTRI C ?
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX . =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

Thunder bol t/ DP Net

Properties

TBTPB

M._CP<3..1:2>

DP_TETPE_M DP_g0D P T NC

DP_TETPE_M DP_g0D P T NC TBTPB M. CN<3. .1: 2>
DP_80D DP_T. DP_TBTPB M._P<3..1:2>
DP_80D De_T: DP_TBTPB_ M. _N<3..1:2>
DP_g0D P T DP B LSX M. P<1>
DP_g0D P T DP B LSX M. N<1>
TBIDP 80D TBIDP RX TBT B D2R C P<1..0>
TBTDP_80D TBIDP_RX TBT B D2R C N<1..0>

IBT B 2R TBIDP 80D TBIDP_RX TBT B D2R P<1..0>

IBT_B 2R TBTDP_80D TBIDP_RX TBT B D2R N<1..0>

TBT_B_AUXCH DP_g0D DP_AUX NC DP TBTPB AUXCH CP

TBT_B_AUXCH DP_g0D DP_AUX NC DP TBTPB AUXCH CN
DP_80D DP_AUX DP_TBTPB AUXCH P
DP_80D DP_AUX DP_TBTPB_AUXCH N
DP_g0D DP_AUX DP_B AUXCH DDC P
DP_g0D DP_AUX DP_B AUXCH DDC N
IBIDP 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

[ S IBIDP_80D IBIDP T TBT A R2D C P<1..0>
CO—eramn IBIDP_80D IBIDP T TBT A RPD C N<1..0>
[ — TEIDP_80D TEIDP_ T TBT A R2D P<1..0>
[ IBIDP 80D TBIDP T TIBT_A _R2D N<1..0>
CO—e-tamrea Ml DP_80D DP_T. DP_TBTPA_ M._C P<1>
CO—eteea M DP_80D DP_T. DP_TBTPA M. C N<1>
[ SR VY DP_80D Dp_T. DP_TBTPA M._C P<3>
[— R VY DP_80D Dp_T. DP_TBTPA M. C N<3>
[ — DP_g80D P T DP TBTPA M. P<3..1:2>
[ DP_80D DP_T. DP_TBTPA M. N<3..1:2>
[ — DP_g80D P T DP A LSX M. P<1>

[ — DP_80D P T DP A LSX M. N<1>

[ — TBIDP 80D TBIDP RX TBT A D2R C P<1..0>
[ IBIDP 80D TBIDP RX TBT A D2R C N<1..0>
CO—erama TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—sramm TBIDP 80D TBIDP_RX TBT A D2R N<1>
[CO—IsLamm TBIDP 80D TBIDP_RX TBT_A_D2R P<0>
CO—Eramm IBIDP_80D IBIDP RX TBT A D2R N<O>
CO—Ieraaxs DP_80D DP_AUX DP_TBTPA AUXCH C P
CO—Ieraaxs 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
CO—eramn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[>—=ramn TBIDP 80D 1BTDP T TBT B R2D C N<1..0>
= TETDP 80D TETDP T TBT B R2D P<l..0>
f—t 1BTDR BOD 1BTDR T TBT B R2D N<l..0>

| — e

= —

=

=

=

=

=

=

=

=

| —

=

=

=

=

=

=

=

Thunderbolt | C Net Properties

RETTYPE
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL sPAci NG
[ — DP_80D DP_T: DP_TBTSRC M. _C P<3..0>
[ — DP_80D DP_T: DP_TBTSRC M. _C N<3..0>
[— DP_80D DP_AUX DP_TBTSRC AUXCH C P
[ — DP_80D DP_AUX DP_TBTSRC AUXCH C N
CO—Ierseax TBT_SPI_4! TRT_SPI TBT SPI_CLK
CO—Ierse s TBT_SPI_4! TRT_SPI TBT SPI__MOSI
[CO—IeLsemso TBT_SPI_4! TRT_SPI TBT SPI_M SO
[ . TBT_SPI_4! TRT_SPI TBT SPI_CS L

25 62

25 62

Only used on dual -port hosts.

Only used on hosts supporting Thunder bol t

video-in
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Camer a Net

Properties

M Pl 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’ GAP
M PI_85D . =85 OM O FF =85_CHVLDI FF. =85_CHVLDI FF. =85_CHVLDI FF. =85_CHM DI FF =85_CHM DI FF o
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 ’
M Pl _20THER . =4X_DI ELECTRI C ? M PI_20THER TP, BOTTOM =6X_DI ELECTRI C ?
MPI_20LK . =6X_DI ELECTRI C ? MPI_20LK TP, BOTTOM =8X_DI ELECTRI C ?
M PI CLK_20THER . =7X_DI ELECTRI C ? M PI CLK_20THER TP, BOTTOM =10X_DI ELECTRI C ?

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE
M PI_DATA * * MPI_20THER
M Pl _DATA CLK_M PI N MPI_20LK
CLK_M PI N N M PICLK_20THER

Menory Bus 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-
S2_MEM 458 * =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_COHM DI FF =85_0HM DI o

Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
S2_DATA2SELF * =2x_DI ELECTRI C ? o S2_DATA2SELF TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_DQS20WNDATA * =2x_DI ELECTRI C ? o S2_DQS20WNDATA TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_CVMD2CVD * =2x_DI ELECTRI C > S2_CVD2CVD ToP, BOTTOM =4x_DI ELECTRI C 2
S2_CMVD2CTRL * =2x_DI ELECTRI C ? o S2_CMVD2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? )
S2_CTRL2CTRL * =2x_DI ELECTRI C ? o S2_CTRL2CTRL TOP, BOTTOM =4x_DI ELECTRI C ? »
S2_20THERVEM * =4x_DI ELECTRI C ? o S2_20THERVEM TOP, BOTTOM =6x_DI ELECTRI C ? »
S2MEM _2PVR * =2x_DI ELECTRI C ? o S2MEM_2PVR TOP, BOTTOM =4x_DI ELECTRI C ? »
S2MEM_2G\ND * =2x_DI ELECTRI C ? o S2MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? »
S2MEM_20THER * =6x_DI ELECTRI C ? o S2MEM_20THER TOP, BOTTOM =10x_DI ELECTRI C ? »
Menory Bus Spaci ng G oup Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULE = NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULE SET
S2_MEM _DATA* * * SZNEM720‘F>;ER o S2_MEM DQs1 S2_MEM _DATAL * -
S2_MEM_DCs* * * szNEMfonQEE o S2_MEM_DQs0 S2_MEM_DATAO * 527D®20./‘N[;A%A“ »
S2_MEM_CMVD * * szNEMfonQEE i
S2_MEM _CTRL * * szNEMfonQEE i
S2_MEM _CLK * * szNEMfonQEE o
S2_MEM_DATA* = * SziDATAZSE»L; i .
= oMo = oM on ; pp— Menory to Power Spacing
S2_NEM_ VD S2_NEM CTRL n < oo NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULESEr
S2_MEM_CTRL S2_MEM_CTRL . s2_crrzctR. S2_NEM PVR S2_MEM . SEMEM2PVR
S2_MEM * S2_MEM * * 52720THERA}E;\}1 . S2_MEM PVR . . DEFAULT

Menory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\ND

S2_MEM *

*

S2MEM 2GND

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ NEM O K MEM 85D MNEM O K MEM CAM CLK P
[ MNEM O K MEM 85D MNEM O K MVEM CAM CLK_N
[ MEM CNTL NEM 4! NEM CTRI MVEM _CAM CKE

[ NEM CNTL NEM 4! NEM CTRI MEM CAM CS L

> NEM 4! NEM CTRI MVEM CAM QDT

[ MEM VD NEM 4! NEM CTRI MEM CAM CAS L

[ MEM VD NEM 4! NEM CTRI MEM CAM RAS L
f— MEM VD NEM 4! MEM VD MEM CAM VEE L

[— MEM CVD MNEM 4 MEM CVD NMEM CAM BA<0>
(- NEM CND NEM 4! NEM CND NVEM CAM BA<1>
[— NEM VD NEM 4 NEM VD MEM CAM BA<2>

[ MEM DOEO. MEM 85D MEM DOEO. MEM CAM DQS P<0>
[ MEM DOEO. MEM 85D MEM DOEO. MEM CAM DQS N<O>
[ NEM DOR1 NEM 85D NEM DOR1 MEM _CAM DQS_P<1>
[ MEM DOS1 MEM 85D MEM DOS1 MEM CAM DQS N<1>
= MEM DATA_Q NEM 4 MEM DATAQ MEM CAM DMVkO>
(e NEM DATA 1 NEM 4 NEM DATAL MEM CAM DMk1>
[ NEM. NEM 4! NEM CND MEM CAM A<14..0>
[ MEM DATA O NEM 4! MEM DATAQ MEM CAM DO<7. . 0>
f— MEM DATA_1 NEM 4! MEM DATAL MEM CAM DOX<15. . 8>
[ED—MEL_DaTA M Pl _85D M Pl _DAT, M PI_DATA P
[CD—MEL_DaTA M Pl _85D M Pl _DAT, M PI_DATA N

= MPI_85D M Pl _DAT, M Pl _DATA_CONN P
[ S MPL_85D M PL_DAT, M Pl _DATA CONN N
E—Meax M Pl _85D QK MPI MPI_CLK P
C—Meax M Pl _85D QK MPI MPI_CLK N

[y MPI_85D QK MPL MPI_CLK CONN P
e MPI_85D QK MPL MPI_CLK CONN N
[ NEM PUR PP1V35_CAM

[ S MNEM PVR PPOV675 CAM VREF
(e MEM PVR PPOV675 MEM CAM VREFCA
> MEM PVR PPOV675_MEM CAM VREFDQ

SYNC DATE:O&/ 07/ 2012
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7

6

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R . =STANDARD =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M1
2TOL_DI FFPAI R B =STANDARD 0.2 MW 0.1 M =STANDARD 0.1 M 0.1 M

SMC SMBus Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—swmsswo s sa ME_45S_R 50 A SMBUS SMC 0 SO _SCL
ot sico so soa NB_45S_R_50 A SMBUS SMC 0_SO_SDA
[O—sasscisisa NB_45S_R_50 A SMBUS SMC 1 SO _SCL
[CO—sts suo1 sosoa ME_45S_R_50. rE SMBUS SMC 1_SO_SDA
[O—sas s sa NB_45S_R_50 A SMBUS SMC 2 S3 SCL
[O—sas s A NB_45S_R_50 A SMBUS SMC 2 S3 SDA
O—sasswcasa NB_45S_R_50 A SMBUS SMC 3_SCL
[O—steus suoa s NB_45S_R_50 A SMBUS SMC 3 SDA
[O—sasscscsa NE_45S_R 50 A SMBUS SMC 5 G3 SCL
[Co—saus sios Gasoa NB_45S_R_50 A SMBUS SMC 5 G3 SDA
SMBus Charger Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—semse neeeae CHGR CSI P
[O—semse nieeeae Tol_DiEEPAIR CHGR CSI_N

Tol_DiEFPAIR CHGR CSI R P
g Tol_DiEEPAIR CHGR CSI_R N
[CO—sesse neeeae Tol_DiEFPAIR CHGR CSO P
Co—semse neeeae Tol_DiEFPAIR CHGR CSO N
fa—t Tol_DiEEPAIR CHGR CSO R P
[ — TQI_DI EEPAIR CHGR CSO R N

34 35 38 42

34 35 38 42

35 38 46 48

35 38 46 48

a1 a8

a1 a8

a1 42 62 67

a1 42 62 67

SYNC DATE:O&/ 13/ 201,
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J11/J313 Specific Net Properties
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP FFPAIR NECK GAP NET-TYPE
_ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SENSE_1TOL_45S * =1TOL_DI FFPAIR =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
e 1700 oot I ~ === ENSE_ DI EEPAIR THERM 1TGL_4! THERM INLET THVENS D1 P a2
- 1701 . =170L_Di FFPAIR 0.200 0. 100 =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAI R
— — — S ENSE_DI FEPAIR THERM 1TOI_a THERM I NLET _THVENS D1 N a2
THERM 1TOL_45S * =1T0L_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
SPKR_DI FFPAI R * =1T0L_DI FFPAI R 0.300 MV 0.100 MV =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAI "
[O—sese nerean TEEM 1101 4 ey TBTTHVENS D2 R 2
TBTTHVENS D2 R N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VIEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET | AL S -
A - - - = S [O—sassneeean TeERM ATl 4 TeERM TBTTHVENS D2 P
SENSE - =2: 1_SPACI NG 2 CPU_COVP ao - GND_P2MM [ ENSE_DI EEPAI R THERM 1TQL_4 THERM TBTTHVBNS D2 N
[ 1 sra e R P o e [ ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVENS P a2
* b ! U_WC El * GND_P2MM
_ [ ENSE_DI EEPAI R THERM 1TQ1_4 THERM TBT M.BBOT THVBNS N a2
AUDI O - =2: 1_SPACI NG 2 [ — ENSE_DI EEPAI R THERM 1TQL_4! THERM M.BBOT THVBNS D3 P
E— D ENSE_DI EEPAI R THERM 1TQ1_4 THERM M_.BBOT_THVSNS D3 N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
TBDTHI 0?_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VIEI GHT an ak_PaE . aND_P2mu | S S WS -
— [CO—seMsEnierpaR ENSE_1TQ1_4! ENSE TBDTHVENS D2 N P
feNs) * =STANDARD ? feNs) PClE * G\D_P2MM
T—— ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUTHVENS D2 P a2
G\D SATA* * GND_P2MM D
— [CO—seMsEnierpaR ENSE_1TQ1_4 ENSE CPUTHVBNS D2 N P
o G\D use* * GND_P2MM
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VIEI GHT -
> | - = ENSE_DI EEPAI R ENSE_1TO1_P2MV ENSE CPUVCCI S0 _CS N
— o Lvost . aND_P2vu ¢
GND_P2MM * 0.20 MM 10000 — CO—SeNsEDEERAIR ENSE_1TO1_P2MM ENSE CPUVCCI OS0_CS P
PVR_P2MM . 0.20 W 10006 . SB_POVER CLK_PCI E * PWR_P2MV
| —— ENSE_DI EEPAI R ENSE_1TOl_P2MV ENSE CPUVR | SNS1 P 40 50
SB_POVER SATA* * PWR_P2MV :
— [ ENSE_DI EEPAI R ENSE_1TQ1_P2Mv ENSE CPUVR | SNS1_N 40 50
SB_POER SATA* * PVR_P2MM [CO—SENsEDIEERAIR ENSE_1TQ1_4 ENSE CPUVR | SNS2_P 40 50
[ ENSE_DI EEPAI R ENSE_1TQ1_4: ENSE CPUVR | SNS2 N 40 50
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