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

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
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PRODUCT SAFETY REQUI REMENTS:

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

1 2r

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

SCH_NUM>

2




8 7 6 5 4 3 2 1

BOM G oups
p Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUMVBER 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_I NTWAKE: SHARED, USB_PWR S3, SD_ON_M.B, VCCRE_FETS, SSD_LPSR S3 37651032 37650855 AL T o oo
M.B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 37651129 37650855 ALL o Al tor o oo dunt
M.B_DEVEL: PVT XDP_CONN o 37651089 37651128 ALL oo it tor
M.B_DEBUG ENG XDP, SAMCONN o 13850684 13850660 ALL -
M.B_DEBUG PVT BKLT: PRCD, XDP, SAMCONN, | SNS: ENG, DBGLED, XDP_CONN o 138S0703 13850648 ALL Mrata alt to Taiyo vuden
M.B_DEBUG PROD BKLT: PROD, SAMCONN, XDP, | SNS: PROD o 15250586 15251301 ALL nt o shay a1t o o
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | On 19750479 19750478 ALL 200uW Epson alt to NOK
BOM GROUP BOM OPTI ONS - CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
| SNS: ENG - - VEN CFG 1 CFG 0 371sS0713 371S0558 ALL Diodes alt to ST Mero
I SNS: PROD HYNI X 0 0 128S0371 12850376 ALL Kemwt 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 GDTI 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 RAMCFQD: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG_4GB acs o o
= = 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 377S0104 ALL nsem alt to intineon
DDR3: ELPI DA_4GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM TYPE: ELPI DA_4GB 168 1 o
= = 12850398 12850220 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 RAMCFQD: 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 RAMCFQD: 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 alt to Toko
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB
10750255 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, 50MAZ, 1. 8V, USONS u2890 CRI Tl CAL TBTROM BLANK 870-5071 870- 1940 ALL prmm e
341500159 1 720, EEPRCA FALCEN R DCE(VZ7. 1), PROXO 0, 3110/ 9113 12890 CRI TI CAL TBTROM PROG 860- 3428 860-1327 AL e wo
33851214 1 1 SEL2- 81, don So0m S 13 157604 15000 CRITI CAL SMC: BLANK 860-3690 | 860 1328 AL o s o _—
335500006 1 SR AL FLASH 64 N T oV, VN, G-t 06100 CRITI CAL BOOTROM MAC: BLANK 33350787 | 333S0677 e | ALL o s o
335500007 1 |G SERIAL FLASH 64 MBI T 3V, VEQN GE=1 U6100 CRI Tl CAL BOOTROM_NUM BLANK 33350785 33350681 o TE e x e | ALL T e
341500153 1 IG.EF ROMYOL08), 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 0500 CRI TI CAL CPU: 2. 1GHZ
337500073 1 BOW GOHB, D0, 1.5, 15W 2+2,0. 5, 4M B1168 U0500 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_M.B
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- GH 26V, 30A. 9. 6M 8P 3. 353. 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. 353. 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 1G. SORAM 16, LPDORS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: HYN X_5GB
333500001 4 1 G SORAM 23\M 8B, LPODRS- 1600, 178P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SAVBLIG. 408
SYNC DATE=01/17/ 2013
333500003 4 |G, SORAM 23AM 1668, LPDORG- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRAMLTYPE: SAUBLING. 568 " -
33350793 4 1. SORAMI 8Gb, LPDDRS- 1600, 176P FBGA 12300, 12400, 12500, 12600 CRI TI CAL DRALTYPE: ELPI DA acB 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. SORAMI 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 3268, LPDDRG 1600, 1769 FaGA 12300, (2400, 12500, 12600 CRI TI CAL CRAMTYPE: ELPI DA 1668 FHEPRN AN 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
I'V ALL RI GHTS RESERVED
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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
639- 00613 PCBA, MLB, BETTER, HY- 4GB, X430 M_B_CWNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE
639- 00614 PCBA, MLB, BETTER, HY- 8GB, X430 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00616 PCBA, MLB, BETTER, SM 4GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_4GB, ALTERNATE
639- 00617 PCBA, MLB, BETTER, SM 8GB, X430 M.B_CWNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
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_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
639- 00695 PCBA, MLB, BETTER, EL- 16GB, X430 M.B_CMWMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB
685- 00043 CWN PTS, PCBA, MLB, X430 M.B_COWON, 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 NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
341500147 1 G, SMG- A3, EXT, Viooxx, PROTO 0, 3110 U5000 CRI Tl CAL SMC: PROG
Sub- BOVs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
685- 00043 1 COWN PTS, PCBA, M.B, J110 CWNPTS CRI TI CAL M.B_CM\PTS
685- 00045 1 VCORE FET, VSHY, J110 VOOREFETS CRI TI CAL VOORE_FETS

Alternate Parts

PART NUMBER | ALTERNATE _FOR| BOM OPTI ON REF DES | COWENTS:

PART NUVBER
685- 00044 685- 00045 ALL Fonesas alt to wishay
33350704 333S0700 | ALL | ©pi da CAM DRAM alt 1o Hymix

SYNC_DATE=MASTEH

ISYNC MASTER=MASTER
BOM Vari ant s

d} Appl e I nc.
®
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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/ )43 TBTTOPSI DE_2P_COVER CRI Tl CAL
806- 3142 1 CAN, TBT, J11/ J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI Tl 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 Munting Bosses
70413 70410
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
©r -©
70411 70412
4. 50D1. 85| D- 1. 78H SM 4. 50D1. 85| D- 1. 78H SM
© 1
Fan Boss X21 Boss SSD Boss
20405 70414

STDOFF- 4. 5CD1. 8H SM

= 860- 1327

STDOFF- 4. 5CD1. 9H SM

STDOFF- 4. 5CD1. 9H SM

= 860- 1327

= 860- 1327

EM

Di spl ayPort Pogo
CRITICAL
250405

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

Can Slots
SL0401 SL0402
TH NSP TH NSP
1 1
SL-1.1X0. 4- 1. 4x0. 7 SL-1.1X0. 4- 1. 4x0. 7 2x NDP connect or
= 998- 2691 - 998- 2691
SL0403 SL0404
TH NSP TH NSP
1 1
SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0. 45- 1. 4x0. 75 2x USB connect or
= 998- 3975 - 998-3975
SL0405 SL0406
TH NSP TH NSP
1 1
SL-1.1X0.4- 1. 4x0. 7 SL-1.1X0. 4-1. 4x0. 7 2x TBT pin diodes
= 998- 2691 - 998- 2691
SL0407 SL0408
TH NSP TH NSP
1 1
SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0. 45- 1. 4x0. 75 2x TBT chip
= 998- 3975 - 998-3975

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

PD Parts
TG, NOVEET gz |
CB Appl e I nc. <SCH_NUM>| D
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CRI TI 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 | ppi1_ TXNO EDP_TXNO | 45 DP INT M. C N<O> 5o 65
o5 25 (OO} DB _TBTSNKO M. C P<0> - S55 | ppi1_TXPO EDP_TXPO | B46 DP_INT M._C P<0> 8 65
o5 25 (QOT)—DP_TBTSNKO M. C N<1> - BS8 |ppi1_TxNL EDP_TXNL | A47 > NC INT M. CN<1> oo 2
BT Sink O o5 25 ¢OOT}—DP_TBTSNKO M. C P<l> - C58 |ppi1 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
o5 25 (OO} DP TBTSNKO M. C P<2> - "S55 Ippoi1 TXP2 — 6
(CoT}DP_TBTSNKO M. C Ne<3> o A7 oo Txes EDP_TXP2 NC INT_ M. CP<2> o
- DP_TBTSNK p<3> * 57 | oo 1 TxP3 EDP_TXNS [ A49 NC INT M. CN<3> o
o5 25 (OOT}—DP TBTSNKO M. C P<3> g 97 — g [ EDP_TXP3 | B49 ° NC INT M. CP<3> o <
o525 10 qOT}—DP_TBISNKL M. C N<O> o 1 lppi2 TXN0 o
o5 25 10 (oo} DP TBTSNKL M. C P<0> - G50 | ppi2_TXPO
o5 25 10 (OOT}—DP_TBTSNKL M. C Nel> - C53 | ppi2 TXNL EDP_AUXN | A45 DP I NT_AUXCH C N 5 65
) o5 25 10 (OOT)—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o=p P |NT AUXCHC P D 5 o
TBT Sink. 1h o5 25 10 (oo} DP TBTSNKL M. C Ne2> 22 {opi2_Txe
(Med with HOM o 25 18 DP TBTSNK1 M. C P<2> 220 | DDi2_TxP2
if necessary) o5 25 18 O e TeTSNK M. C e3> 23 |DDi2_TxNs EDP_RoOW | D20 MCP EDP ROOMP
< .- — —
o 25 10 (oor} DR TBTSNKL M. C P<3> - BS3 | ppi 2_TxP3 EDP DI SP_UTI L [ [A43 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-chai n fashion. ! Continuity shoul d
chgrz exi st between both TP's on each corner.
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 TRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 TP Po
ar> MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TPO531 252 s _MCP_DC AV61 AY61 e AYBL | pAl SY_cHAI N_NCTF x: i:*m: z*g:z AGL MCP DC A61 B6L E‘I?s TPO510
MCP_DC AV62 AY62 AY62 CHAI COHAIN — ° .
° VoP DG B2 — 2 x: 2:* :z*g:z DAI SY_CHAI N_NCTF|_A62 MCP_DC_A62 1—’%@6 TPO511
ary COHAIN AVl MCP_DC AVL -
TPOS01 552 s _MCP DC A3 B3 mE B3 | DAl SY_CHAI N_NCTF x: 2:*0%: z*g:z AL NP DO AVL I TP0520
MCP_DC A61 B61 B61 _CHAIN_
R TRE — DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A2 IBE MCP_DC AW2_AY2 ., —IB Tpos521
MCP_DC B62 B63 mE DAI SY_CHAI N_NCTF A8 re
[ B63 | pal SY GHAI N NGTF DAl SY_CHAI N_NCTF| tmE  MOP DC AVB AY3 s
VoP DC O 2 CL | pa oy GHAI N NOTE DAI SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 | pal sy GHAI N NGTF DAl SY_CHAI N.NCTF| AW62 1o MCP DC AV62 AY62 s
_CHAIN_ AV63
DAl SY_CHAI N_NCTF| MCP_DC_AV63 Dars)
2 TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
l\lC)(i 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/ 201,

T CPU GFEX/ NCTE/ RSVD

d} Appl e I nc.
®
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CRITI CAL
OM T_TABLE
UO500
BROADVEELL- ULT
ZCa-gI'Z
56 53 49 40 36 17 16 33 11 9 PPIVOS SO NCx 281 PrRoG_DETECT* SYM 2 OF 19 (i PROY* 062 XDP CPU PRDY L .
(1P PREQ [5K62 XDP_CPU PREQ L 16 62 65
RO610° o 35 CPU_CATERR L o K61l | areRme ) O g XPPUPREQL  mm
% hl = ey PROCTOK ESO o XOP CPU TCK am s o o
20w o5 a0¢gry—CPU_PECI N62 | pegy ey PROC_TMS EOL g XDP_CPU_TMS Q) 6 62 55
201, RO611 — | Py PROC_TRST*|E3? XDP TRST L 12 16 62 65
o5 40 36 35 Cpry— CPU PROCHOT L 2 28 CPU PROCHOT R L "0 PROHOT  TrERWAL |
o — 1% (e PROCTD FG; XDP_CPU_TDI 16 62 65
e ss CPU_PWRGD - B! | PROCPVRGD g n PROC_TDQ 62 g  XDP CPU TDO oo 10 o2 o5
ss CPU SM RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* |5 60 XDP_BPM L<0> 16 65
65 CPU SM RCOMP<1> =—2V80 | sm rRoovPL (ry  BPML* |yHE0 XDP_BPM L<1> 16 65
6s CPU SM RCOVP<2> - AU6L | 5 RoOVP2 (1P BPMR* :H61 @=gXDP BPM L<2> o 6 5
Py BPMBY 02 XDP_BPM L<3> oo
RO650'| RO651'| RO652'| R0620 1 TP CPU WEM RESET L 212 SM DRAVRST E ey BPMIAIOY g XOP BPML<4> ey e
200 121 100 10K (1P BPNB* (503 XDP_BPM L<5> 16 65
w2bw w2bw w2bw 120w 1 MTT. EN L AV61 | 5\ PG ONTL1L (P BPVB* D%M@ 16 65
201, 201, 201, 205, try BPMI0l g XDPBPML<7> e
PLACE_NEAR=U0500. AUSO: 12, 7m
P 00 e NEARE U500, AUB1: 12. 7rm L
PLACE. NEAR=U0800. C81: 12, 7mm =
CRITI CAL
OM T_TABLE
UO500
BROADVEELL- ULT
ZCa-gI'Z
SYM 19 OF 19
o510 @Y PUCFG0> g A0 lcrep (1py  RESERVED RrevD_TP| AV63 TP_MCP_RSVD AV63
65 16 s@%ﬂ CFGL (1rPy RsvD_TP|_AYS3 TP_MCP_RSVD AU63
o@D PUCEG2> g A3 ok iry
oo @y PUCFG3> g MOS orgg iy RsvD_TP|_ 63 TP_MCP _RSVD C63
610 @y CPU CFGed> g MO0 ey (1py RsvD_TP| %62 TP_MCP_RSVD C62
65 m@M‘i CFG5 (1Py
65 m@M‘i CFG6 (1PY) RSW7M3L3)<m
o5 16, 7> Y60 | crar (1py
65 16 6 CPU CFG<8> V62 | cra8 (1py RSVD_TP| AS1 TP_MCP_RSVD AS51
w10 0@y PUCFGo> g V1 lcram amy rRsvD_TpP| B51 TP _MCP RSVD B51
o 16 6, 10> V60 | crGLo (1py
o5 10¢gryCPU CFG<11> > B0 I cFa1l ey Rrsvp_TP| 60 TP_MCP_RSVD L60
65 16, CPU CFG<12> T63 | crai2 (1ry
o@D PU 13> g T62 [craiz ey RevD N0 e
65 16, CPU CFG<14> T61 | crGia (1ry
e e o e e o o o oo oo a e o e e d e d e e e e e d e e e e e e e e e e e e e e e sms@M‘iOﬁmsum revD V23 ¢ \c
CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE ! . PU CFG<16> A2 | s (ir RevD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVI D \ CPU CFGo18> 063 | Grats (1 my
. _ _ 0B PU CEC<18> g O° AY15
CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED , . U CFG17> ARGL | Crai7 (1 PROC_CPI_COWP| CPU_CPI_RCOVP
CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED , m®—‘—l - 062 | crats (1o o2
CFG<1> : PCH LESS MODE 1 = NORMAL OPERATION 0 = PCH- LESS MODE . O PUEEL2 ——p—— ReVD AVEZ o 'R0690
CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK . CPU_CEG RCOMVP V63 | crG_RoowP RsvDL D58 o (o 49.9
- --""-"""""""""""==-"°-"°-"°-""==-"=-°=-"°=-""=-"=-=-°-"°=-"==-°=-"°-""=-=-=-°-""=-=-=-"=-"=-=-"=-=-""=-""-""=""=-"=-"=-""="=""="=-""="=""=-"- A5 1/ 20W
These can be pl aced close to J1800 NCx——— RSVD vss| P22 , 201
and are only for debug access NC)% RSVD vss| 21
. NCx—= RSVD 4 =
15 65 NCX—g| Fov? P20
106 NCx-—go— RSVD RSVD55XNC
PCH TD | REF TD_| REF RSVD NC
16 65 X
16 65 . .
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF RO680 R0685
R0640'| |'R0639 RO638'| |'R0631 o .
1K 1K 1K 1K 0 e
5% 536 5% 536 201, , 201
11200 20w 11200 20w
201, , o1 201, , Jo1
L ISYI\K: MASTER=W LL J43 SYNC DATE:O&/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid -
= issue, but this locks CPU VR at 1. 7V Vboot (CPU Si ghti ng #4391569). CPU M sc/ JTAG CFE RSVD
BTG NOVEET
_CPUCFGea> o d} Appl e I nc.
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AH63

61 MEM A 0>

Y MEM A DO<1> =0 AHE2
o1 By MEM A DO<2> o—> AK63
61 M A > AK62
61 MEM A 4> AH61
o1 MEM A 5> AH60
61 M A > AK61
61 MEM A 7> AK60
o1 MEM A DQ<8> AMVB3
61 MEM A 9> AVB2
o1 MEM A 10> AP63
61 MEM A 11> AP62
61 MEM A 12> AVB1
o1 MEM A 13> AVBO
61 M A 14> AP61
61 MEM A 15> AP60
o1 MEM A 16> AP58
o1 M A 17> ARS8
o1 MEM A 18> AVB7
61 MEM A 19> AK57
61 MEM A 20> AL58
61 MEM A 21> AK58
61 MEM A 22> ARS7
61 MEM A 23> ANS7
61 MEM A 24> AP55
o1 M A 25> ARSS
o1 MVEM A 26> AVB4
61 MEM A 27> AK54
o1 M A 28> AL55
61 MEM A 29> AKSS
61 MEM A 30> ARS4
o1 MEM A 31> ANS4
21 MEM A 32> AY58
o MVEM A 33> A58
o1 MEM A 34> AY56
o1 MVEM A 35> AVB6
61 M A > AV58
o1 MVEM A 37> AUS8
o1 By MEM A DO<38> o— V0
By NEMA DO39> gy ASG |
o1 By VEM A _DO<40> o—> AY54
. B MEM A DQ<41> o=t AVB4
. D MEM A DQ<42> o— AY52
o1 By MEM A DO<43> =0 AVB2
o1 (B MEM A DO<44> =0 AV54
. D MEM A DQ<45> =0 AUS4
o1 By MEM A DO<46> o—> AV52
o1 B—MEM A_DO<47> — AUS2
m@ML“L‘w
o1 By MEM A DO<49> o= AK42
o1 B—MEM A_DO<50> o= AVA3
L. B MEM A DQ<51> =0 AMAS
61 MEM A 52> AK45
61 MEM A 53> AK43
o1 VEM A 54> AVRO
o1 MEM A 55> AMI2
o1 VEM A 56> AVRE
61 MEM A 57> AK46
61 M A, > AVR9
o1 VEM A 59> AK49
o MVEM A 60> AWK8
m@JMD—“L“B
61 MEM A 62> AVB1
61 MEM A 63> AKS1

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

o

egeeegee
EHEHE

\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 N<1>
SYM 1 = Pavas o ; oD =
s orae SA_CLK1[ AY36 VEM A CLK P<1> @
< SA_CKEO| AWA3 MEM A CKE<0> 20
3 SA CKE1| AM3 M A _CKE<1>
. Y 20
E SA_CKE2| AY42 MEM A CKE<2> 2
g SA CKE3[ AY43 g  MEM A CKE<3> o
g SA_CS0* AP33 MEM A CS L<O> 20
g sA Cs1 B2 g MEMACSL<l> 0 epna
sA coTo| APS2 g MEMA CDT<0> om0
LPoDRS
cass SA_RAS* :AY34 - =MEM A RAS L ooy o
ANB4 N
sz SA VE* - =MEMA VE L oD o
oo SA CASHABE g SMEMACASL - SMEMA L o
s SA BAO AU35 =MEM A BA<O> 61
cass  SA_BA1[ AV3S . MEM A CAB<6> o =
oms  SA Bzl AYAL g =MEM A BA<o> oo o
o SA_MAO AU36 - =MEM A A<O> oo o
cee SA MM AYST g SMEMA A<l oo 5
caes SA MA2 AR38 =MEM A_A<2> 61
rovor  SA_MA3| AP36 TP_LPDDR3 RSVDL o
covoz SA_Maa| AUBS e TP LPDDR3 RSVD? o -
o SA Mas| AR36 =MEM A_A<5> 61
e SA Mas| AV40 =MEM A A<6> o1
cam  SA_Ma7|[ AVB9 =MEM A A<7> o o
s SA MAS AY39 =MEM A A<8> 61
AU40 -
caal SA_MA9 =MEM A A<9> ooy o
e SA_MALIO| AP35 —MEM A Aclo> o
canr SA_MALLL AMI =MNEM A A<11> o
care SA_MAL2| AL 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 SAMAS[AMZ o -MEM A Aci5> o -
SA_DQsNo| AJ61 MEM A N<0> 61
SA_DQsh1| AN62 VEM A N<1> o1
SA_DosNe| AVBS MEM 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 @=9EM A DC5 N<6> D
SA_Dos7|_AL48 o MEM A DCS N<7> D o
SA DQsPOl AJ62 o g NEM A DOS P<0> D -
SA_DQepP1| AN61 M A P<l1> 61
SA_Dqspz| ANS8 VEM A P<2> 61
SA_DQsP3| ANSS MEM A P<3> 61
SA_DQspa| AVB7 MVEM A P<4> o
SA_DQsps| AVB3 VEM A P<5> o1
SA DQSP6| AL42  og NEM A DOS P<6> D
SA_DQeP7| AL49 @=9EM A DC5 P<7> D -
SM VREF_ca| AP49 & CPU DI MM VREFCA oo
SM.VREF_DQ[ ARSL g CPU DI MVA VREFDO o 0
SM.VREF_DQLL APS1 g  CPU DI MVB VREFDO o 0

24

24 61 68

61 68

ORI TI CAL
OM T_TABLE

s ED—MENLB D002 AYS1 | 58 oo 20 se_okor[,AMBE L WEMBOKNO>

o MEM B DO<1> AVB1 | s poy BROAZID(\:Q_ELL- ULT "5 cxol ANGS VM B LK PaOn Z : :

D e e 50 a B oG VM B GK N> (o s

o M.5_DOs3> AR | g pgg M F 0 g A MeMBOKPl> e

o NEM B DO<4> AV3L | op pow

SO MEMBDOS> g T SB OG5 ® SB_CKED| AY49 NEM B CKE<0> 22 20 0

o1y VEM B DO<6> AV29 | op_pos . o[ Ao 1.8 OKE<0> o

o1 CEry_VEM B DO<7> A9 | o5 por g o o AV MEM D OBl e

o MEM B DO<8> AY27 | 55 peg g SB CKE3| AVS0 g MEMB CKE<3>  fovm sz

o NEM B DO<0> A27 | o5 poo

> MEM B DO<19> AY25 | sB_Dq1o & SB_Cs0* |AVB2 MEM B CS L<0> 22 25 24

o MEM B DO<11> AVES | 55 paL1 § SBoSP B2 g MEMBOSL<l> iz

o NEM B DO<12> AV27 | o pot2 g

o MEM B DO<13> AR7 | sg b3 sB_ooTol ALS2 g MEMB OOT<0> gymy 2o 20 2 or o

61, M B 14> AV25 SB_DQL4 J—

o NEM B DO<15> A5 | o5 pois T B ras pAVES e B A L .

= G-V e B0 o sV pASS O SweMBWEL .

. Mo Does o] -0 e B OASAVEE 0 ovevB oSl pma

o NEM B DO<18> A28 | o pote

o MEM B DO<19> AK28 | 55 paue oo SB_BAO| AL3S =MEM B BA<O> o

D Aps| 3500 ces SBBAI[AE o WVEMBOABSG> prRanaw

=TTy ] 202! oo 3 BA ANS o cMEMBEBA®> o

o NEM B DO<22> ARZ8 | o pop2

o NEM B DO<23> AP28 | o o3 s S5 NROLAPAO e B Ao )

61, MEM B 24> AN26 SB_D@4 cABS SB_MAL AR40 —MVEM B A<1> -

By MEM B DO25> gy ARP6 Isp pops ces SB_Ma2| AP42 =MEM B A<2> o

o1 CEr>_VEM B DO<26> — /725 | 8 o6 oo SB_Npa| ARIZ TP PG, KoV o

D MEME 0T ) .07 roo B wRa[ AR5 TP LPOORS RSVDA e

o1 Cmr>VEM B DO<28> AKZ6 | o poos I 1P_-PooR R .

“CEDMEMB DO20> gy AP ]S8R0 oz SB M| AME =NEM B A<6> o

* MEM. B DO<30> AKPS | sB_DQ30 o SB M| AY46 =MEM B A<7> o

D e e B oo BBl AYAT L cNEMBAE>

o MEM B DQ<32> AY23 | 55 pea2 owa SB_\ng| AUAE =MEM B A<9> o

2 MEM B DO<33> A3 | o5 poss O o mio A SMEM B Aoz .

o NEW B DO<34> AY21 | sp_DB4 canr SB_MALL| AVA7 =MEM B A<11> o

61 MEM B 35> A1 SB_DQ@B5 cans SB_MAL2 AUAT7 VEM B CAA<6> .

o M B > AV23 | o pose D A 0 LEM B Chase> -

o MEW B DO<37> A2S | sB_DQB7 cano SB_MAL4| AR46 =MEM B A<14> o

I VBN B DO-38> AV2L | <8 oces ove B wAS[APAS g cweMBASIS:

61, M B > AU21 SB_DQB9

61, MEM B 40> AY19 SB_DQ40 SB_DQSNO AVBO MEM B N<O> o

o NEM B DO<41> A9 | o5 post o o[ AVZE VEM B DS N0z "

61, MEM B 42> AY17 SB_DQ42 SB_DOSNR AN2S MEM B Nz ne

o MEM.B DO-ag> A7 | s o3 SB_DQsNa| AN25 MEM B Ne3> o1 6

o NEM B DO<44> AVI9 | o5 pots & i A2 VENLD D8 tea e

61, MEM B 45> AUL9 SB_DQ45 SB_DOSNG AViS MEM B Ne5s ne

o NEM B DO<46> AVIT | op pote o5 Dosne| A1 NEM B Don Neos me

61, M B 47> AUL7 SB_DQ47 SB_DOSN? ANLS VB Ne7o ne

o NEM B DO<48> ARRL | o pots Gy MEMB DB N<7>

o NEM B DO<49> AR2Z | o5 poto <8, sro AV Ve B oS peos »

LB VEM B _DQ<50> . AL21 SB_DQ60 SB_DOSPL AVW26 VB . ne

o MEMB DS 22 | s8_oos1 SB_DQspz| AVEE VEM B P<2> o1 6

o MEM B DOS2 22 | s_ow2 sB_DQspa| AMES MEM B P<3> o1 6

o NEM B DO<53> AP21 | o pB3 o5 DosPal AVZ2 VEM B DOS et e

o MEMLB DOcba2 e | s8opa SB_DQsps| A8 MEM B P<5> o1 6

o MEML B DOS% 2 | s ows sB_DQspe| AMEL MEM B P<6> 23 6168

o NEM B DO<56> AN20 | o pose o oo s VEMB DB P<t> =

o NEM B DO<57> ARZ0 | o poar e MVEMB DB P<7> sy

61, M B > AK18 SB_ D68

61, MEM B 59> AL18 SB_DQB9

61, MEM B 60> AK20 SB_DQ60

61, M B 1> AMRO SB_DQ61

61, MEM B 62> AR18 SB DQ62

61, MEM B 63> AP18 SB_DQB3

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=W LL _J43
CPU DDR3/ LPDDR3
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HSW ULT current estimates from Haswel |

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
Note [1] current nunbers fromclarification emil,

49 40 36 17 16 1
62 60

60 57 56 55 44 18

49 40 36 17_16 1
62 60

60 57 56 55 44 18

L59
NCX 555
NCx———
40 10 _PPVMEM O SO_CPU
1. 4A Max (DDR3: AH26
1. 1A Max (LPDDR3: AI31
AJ33
AI37
ANG3
AP43
ARA8
AY35
62 60 50 40 10 8 AY40
AY44
AY50
__ F59
PLACE_NEAR=U0500. C50: 50. 8mm 5% Ty N58
20w NC
M AC58
5349 40 36 17 16 15 11 5 o _PP1VO5 SO 201 NG
o¥sds? &
4 o5 40 (T} CPU_VCCSENSE P - E63
TP_PPVOCI O SO_CPU
RO800* ‘RO802  Max load: 300mA yﬁ;&%ﬁ%ﬁg 3 AB23
75 130 - NCX 55
bl Yorw ® e O S -
o Max | oad: 300mA M NRESW BTHES. 3 | - F2°
201, R0810 , 201 VOLTAGE=T. 05V 23
o a0 CPU VI DALERT L N 43 N NOTE: Aliases not used on CPU supply outputs NC. AA23
[RR, o0 to avoid any extraneous connections. NCXAEsg
y 20w NCY—"
R00811 201 CPU VI DALERT R L - 62
-
o5 49 (@OM}—CPU VI DSCLK IAAAL CPU VI DSCLK R - N63
o CPU VI DSOUT R L63
120w 859
%01 R0812 RO802. 2: PLACE_NEAR=U0500. L63: 2. 54nm 7 15 [T CPU VCCST PWRGD -
0 RO810.2:  PLACE_NEAR=L0500. L62: 38. 1mm 9 17 CPU VR EN - %0
CPU VI DSQUT . > ! P!
o5 9B ’\/Sy\/ R0800. 2 PLACE NEAR=ROB10. 1: 2. 54mm 45 17 [Ty CPU VR READY -
wZow D63
o201
16 [Ty CPU_PVR DEBUG B9
P62
TP_CPU RSVD P60 P60
18 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
1 _TP_CPU RSVDN61 N61
T59
NCx———
AD60
NC 6o
NOX 59
NCXEs0
NO o
NCx s
NCHUGQ
CRI TI CAL NCXe5 ]
OV T_TABLE NCx——
55 49 40 30 17 10,35 110 g _PPIVO5_SO
50 56 11 _PP1VO5 SOSW PCH HSI O K9 | vocHsl o BROALé)I\%I(_)IP— LT Vocsuss_3 AHI1  pp3v3 sus 8 11 14 18 44 55 56 57 60 62 227mA Max AC22
1838mA Max ﬁ VCeHSI O 2C+GT2 0. 3mA Max([ 1] PPVRTC G3H 12 13 17 60 62 AE22
VCCHSI O B VeoRrTd AGLO AE23
SYM 13 OF 19
5,118 5,—PPLVO5 SO N8 | veet_os g DoPRTCLAE7_ PPVOUT SO_PCH DCPRTC EYPASS 0800, AT 8 3orm c0892 *|  C0891 * 1 C0890 ABS7
29mA Max[ 1] 1P| veeros M NS DTS 3 0.10F == 0.1F == ——1UF AD57
VoL TAGEST. 05V
of_ v8 1 C0895 v, v, 6.3V AGE7
1+ 11 _PP1VOS_SOSW PCH VOOUSB3PLL B18 | voousespLL @ [ VCCSPI PP3V3 SUS 811,14 18 44 55 56 57 0. 1UF rye brye i =4
18mA Max 20%
41mA Max 1ov ASS=! C28
PP1VO5 SOSW PCH VCCSATA3PLL B11 AGL4 o eveAseB300. At & s c32
2 VCCSATA3PLL Vi s PP1V05_SO 8021535035637 3 40 49 _L evpass=wosoo. AGL0: 6, 35mm
42mA Max vocasw A 185mA Max[ 1] =
WE: RSVD on Sawtooth Peak rev 1.0 NCy—Y20 | VCCAPLL
11 _PP1VO5 SO _PCH VOCAPLL OPI AA21 | \ooaPLL [ veeipos| J11 PP1V05_SO 8841435 16 17 36 40 49 53 56
57mA Nax V21 | vecapLL vecpos| HLL 1499mA Max[ 1]
veetpos| HLS
« AES
J13 @ VCC1POS|
DCPSUS3 -
NCx——— % voct pos| AF22 PLACE_NEAR=U0500. AGL9: 2. 54mm
AH AZALI Al HDA R5081?9
s 17 11 _PP1V5 SOSW AUDI O HDA 14 | vocHDA HEJ pePsusBYP| AGLY . PPVOUT S5 _PCH DCPSUSBYP R L AAA, 2 PPVQUT_S5_PCH_DCPSUSBYP
11mA Max [— pePsUsBYP| A0 | W N-Reck-W brio. 2 mm Power ed in DeepSx e MNREGRW DO, 2
VR USB2/ AZALT A VOLTAGEST. 05V VOLTAGEST. 05V
AH13 -LF C0899
DCPSUS2 201
NCx— Vi AE9 PP1V05 SO §,9,41,35 16 17 36 40 49 53 50 1F
vecasw AR 473mA Max( 1] 2 83
14119, PP3V3 SUS A | vocsuss_3 vocasw AGS o
“som Max[ 1] Tig VCCSUS3_3 g BYPASS=R0899: L0500: 2. 54mm
pcpsust | ADLO =
1513 1 _PP3V3 S5 AHLO | vecpsve_3 3 pepsusy| A8 o
B RS _ e} F—x NC
114mA Max 6
‘_PP3V3 SO V8 | vocs_3 THERVAL SENSOR
40mA Max[ 1] Y | vocs_3 veerst_s| I15 PP1V5 SO 55 56 57 60 62
3mA Max
K14 60 62 63 72
11 _PP1VOS_SO_PCH VCC | CC 118 | voooLk NS T P33 ST ] R
- K19 VCC3_: 1mA Max[ 1
VCOCLK:  200mA Max VCCoLK
12 11 _PP1VO5 SO PCH VCCACLKPLL A20 | \ocacLKPLL SERIAL 10 .
3LmA Max VOCSDI 9 BPSVS S0 e
T ]
117 veesbl g 17mA Max
531,05, PPLVOS SO 17 | veoa
VCOCLK:  200mA Max VCCOLK 8
T21 SUS OSCI LLATOR
vecaLk - DCPSUS4| ABS
K18 | rsvD F——x NC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
I\ICX& RSVD ~ RSVDﬂXNC WF: RSVD on Sawtooth Peak rev 1.0
o
[0]
10115, PP3V3 SUS AE20 | yoosus3_3 ] vocl_os| AGL6 . pp1vo5s SO §,9,41425 16 17 36 40 49 53 56
3.3mA Max][ 1] 2821 | vecsusa_s veen_0s[ ASL7 | 213ma vax( 1]
LPT LP PONER

Mobi |l e ULT Processor EDS vol 1,
v1.0.

from Srini,

doc #502406, vO.9.

dated 9/10/2012 2:11pm

CRI TI CAL
OLVJ()TSLASLE PPVCC SO_CPU
RSVD BROADVELL- ULT voq =2 32A Nex
RSVD 2C+GT2 veg
vod_SA4
. SYM 12 OF 19 vod 18
VDDQ HSW ULT POWER vod_S52
VDDQ vod_C56
VDDQ vod _E23
VDDQ vod_E25
VDDQ vod_E27
VDDQ ved E29
VDDQ vod_E31L
VDDQ vod E33
VDDQ ved E35
VDDQ ved E37
ved E39
vee ved E4L
RSVD ved E43
RSVD ved E45
E47
VOC_SENSE x: =25
vod E51
RSVD ved ES3
vea 0_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved F24
RSVD vog_F28
RSVD vog_F32
ved F36
VI DALERT* ved Fa0
VI DSCLK Fa4
VI bsoU x: F48
VCCST_PWRGD ved_F52
VR_EN vad 56
VR_READY ved @3
vss vog &5
PVIR_DEBUG* vog &7
vss vod_ @29
RSVD_TP vod 31
RSVD_TP vod 333
RSVD_TP ved_G85
RSVD_TP vod_S37
RSVD vod S89
RSVD vog 41
RSVD vod 43
RSVD vod 45
RSVD vog &7
RSVD vod 49
RSVD vog 681
RSVD vog_ 683
RSVD vod &85
ved 87
veesT vog 23
veesT vog J23
veesT ved K23
vod K57
vee ved L22
vee vog M3
vee ved M7
vee vod P57
vee vod U7
vee ved V67

8 10 40 50 60 62
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CRI TI CAL
OM T_TABLE

U0500
BROADVIEELL - 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| AI35
ves vss| AJ39
VSS vVsS| AJ41l
Vs vss| AJ43
ves vss| AJ45
VSS vVss| AJ4A7
Vs vss| AT50
ves vss| AJ52
Vs vss| AJ54
Vs vss| AT56
ves vss| A58
Vs vss| AT60
ves vss| AJ63
vss vss| AK23
vss vss| AK3

VSS vVss| AK52
VSS vss| AL10
VSS vss| AL13
VSS vVsS| AL17
VSS vss| AL20
vss vss| AL22
VSS VSS| AL23
VSS vss| AL26
VSS VSS| AL29
VSS vVsS| AL31
vss vss| AL33
ves vss| AL36
vss vss| AL39
VSS vss| AL40
VSS vVss| AL4S
VSS vss| AL46
VSS VSS| AL51
VSS vVss| AL52
VSS vss| AL54
VSS vVss| AL57
vss vss| ALBO
VSS vVsS| AL61
Vss vss| AML

VSS VSS| AML7
vss vss| AVB3
VSS vVss| AMB1
vss vss| AVB2
VSS vss| AN17
ves ves| AN23
VSS VSS| AN31
ves vss| ANB2
vss vss| ANB5
vss vss| ANBE
ves vss| ANB9
VSS vss| ANAO
VSS vss| ANA2
VSS VSS| ANA3
VSS vss| AN4S
VSS vss| AN46
VSS vVsS| ANA8
VSS vss| ANA9
VSS vVss| AN51
VSS VSS| AN52
vss vss| ANGD
ves vss| AN63
Vss vss| AN7

VSS vss| AP10
VSS VSS| AP17
VSS vss| AP20

CRI TI CAL
OM T_TABLE

U0500
BROADVEELL - ULT
2C+GT2

SYM 16 OF 19

F61

2|9| 2| 8|82

H13

vss vss| Avs9
Vss vss| AV8
vss vss| A6
vss vss| Avea
ves vss| AVB3
vss vss| AVe5
vss ves| A7
vss vss|_AM
vss vss| A0
vss ves| Az
ves VeS| A4
vss ves| AT
ves vss| AB0
vss vss| AB1
vss vss| AVB9
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| 27
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| D31

H17

vss Vs

Vss vss| 67

Vs vss) J10

vss vss| 922

ves vss 359

vss vss| 963

Vss vss| K1

ves vss| Ki2

vss ves| L13

vss vss| L15

ves vss| L17

vss ves| L18

ves vss| L20

vss Vs L58

vss Vs 61

Vss vss| L7

vss vss| M2

vss vss| NIO

Vss vss| N8

vss vss) P59

vss vss P63

Vss vss| R10

vss vss| R22

Vss vss| R8

Vss vss| 11

vss Vs 158

Vss vss| Y20

vss vss| Y22

vss vsg| W1

Vss vss| W

vss vss| V10

Vss vss| V3

Vss vss| V7

vss vss| V&0

Vss vss| W82

vss vss| Y10

vss Vs Y59

ves vss| Y63

Vss vss| V58

Vvss vss| AH46

vss vesl V23

vss VSS_SENSE| E62 o CPU VCCSENSE N @ = 5

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

1/ 20w
201

2
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8 7 6 5 4 3 2 1

Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Quide Rev 1.0 unless stated otherwise

CPU VCC Decoupling

Intel recommendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff

62 60 50 a0 8 _PPVCC SO _CPU Appl e inpl enentation : 18x 10uF 0402 nmirrored 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 + Cl014 + C105A + C105B + C105C + C105D + C105E + C105F
—— 10UF 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
g s T T T T T T T T
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
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 + Cloi8 + Cl1019 + Clo20 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClO4F * C106A + Cl06B + CloeC + Cl106D CLl06E
— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —T 20% —— 20% —T— 20% —— 20% —— 20% —T— 20% —— 20% —— 20% —— 20% - 20% —— 20% —— 20% —T— 20% —— 20% —T 20% —— 20% —— 20%
av 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 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
CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL
+ C1070 + Cl1071 + C1072 + Cl073 + Cl0o74 + Cl075 + C1076 + C1077 + C1078 + C1079 + C1080 + Cl0o81 + C1082 + C1083 + C1084
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% 20%
, v , av , av , av , av , av , v , v , av , av , av , av , av , av , v —
xS XS XS xS X6 XS X6S XS XS XS XS XS XS xS XS
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL JT_
: + C1092 + Cl095 + C1097
— —— 10UF —— 10UF 10UF
b b v v v v v T, W T, & e
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
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
N T T T T T I e T T o T I I e T T N
2 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xe 2 xes 2 xe 2 xe 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 JT_
+ C1039 + C1044 + C1045 + Clo46 B
—— 10UF —— 10UF —— 10UF ——10UF —4
N T T T T
2 2 xes 2 xes 2 xes 2
0402 0402 0402 0402
o —
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF INO 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 —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF —— 10UF —— 10UF 10UF
b T, & T, & T, & T, & T, T, &° T, W T, & T, & T, & [, T, & T, e
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 NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + C109D + C109E + C1O09F + C108A + C108B + Cl108C + C108D + C108E + C108F + C107A C107B
—— 10UF 10UF 10UF 10UF 10UF —— 10UF —— 10UF 10UF
T g g o s o T T s
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 =
.|* Cl031
470UF- 0. 00450HM
q 20%
2 2.5V
PQLY- TANT
l sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
40 s _PPVMEM O SO_CPU Appl e inpl enent ati on © 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff
+ Cl1040 + C1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
20% —T— 20% —— 20% 20%
, 6.3V , 6.3V , 6.3V , 6.3V
CERM CERM CERM CERM
402-LF 402- LF 402-LF 402- LF
+ C1050 + C1051 + C1052 + C1053 + C1054 + C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM XSR 2 CERWM XSR 2 CERM XSR 2 CERM XSR 2 CERWM XSR 2 CERM XSR
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 ISY,\K: MASTER=LABEL J41 SYNC DATE=01/11/2013
L CPU Decoupl i ng
- DRAW NUVBER

NO STUEF d} Appl e Inc.
cl060 | clo61 o

2x Bul k nostuff per Harris Beach v1.0 schenmatic NOTI CE OF PROPRI ETARY PROPERTY:
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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
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

+

8 7 6 5 4 3 2




6

4

2 1

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 25 38 37 36 15 13 3, 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 8 _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
XS5R-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. AHL1: 6. 35mm

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PUR)
15 17 15 33 1 ?‘3 §_PP3V3 SO
S B Ry

C1208 *
10%
6.3V ,
CERM
202
BYPASS=U0500. UB: 6. 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1.5V HDA PWR)
PP1V5_SOSW AUDI O HDA

56 17 8

v1.0

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

PCH VOC3_3 BYPASS
(PCH 3.3V GPI O LPC PVR)

62 60 59
34 30 26 18 17 18 33 1 10 ? PP3V3 SO
57 54 43 43 41 33 38 35 37

Cl212 *
22UF

BYPASS=U0500. V8: 12. 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)
34 30 26 18 17 12 13 Sé g? 5°_PP3V3 S0

20%

6.3V
YSR- CERM 1
03

57 54 43 42 41 40 39

Cl214 *

53 49 40 36 17 16_15 118 5 _PP1VO5 SO

53 49 40 36 17 16 15 11 8 &

53 49 40 36 17 16 15 11 8 6
62760 57 56

63%68"s7 86

?2?mA Max

PP1V05 SOSW PCH HSI O

60 56 11 8

62

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)
PP1V05 SO

8's? 8o

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

NO STUFF
C1250 * t Cl251
22UF 1UF
20% 10%
6.3V 6.3V
X5R-CERME1 2 2 cerm
402

BYPASS=LDS00. AFO: 12, 7mm)
YPASS=U0500. AE9: 6. 35mm

PCH VCC BYPASS
(PCH 1. 05V CORE PVR)
PP1V05 SO

53 49 40 36 17 16,15 118 8 .

C1255 ¢ B
10UF —— —L
20% =
83V 5 2
603

BYPASS=L0S00. J11: 12, 7am
YPASS=U0500. J1L: 6. 35mm

YPASS=U0500. AES: 6. 35mm

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PWR)
PP1V05 SOSW PCH HSI O

C1256 JiClZS?
1UF 1UF

10% 10%
6.3V 6.3V
CEl CEl
402 402

62760

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5 SO

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!11’“
CRI TI CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
R1270 2. 2UH 240M 0. 2210HM PP1V05 SO _PCH VCCACLKPLL
1A QA 2 PPIVOS_SO_PCH VCCACLKPLL R LYY Y L2 o M N-RECK-W BTHE0. 075t 31mA Max
—VVvV M N_LI NE W BTH=0. 2 W VOLTAGEST. 05V
1w M N NECK W DTH=0. 2 M 0603
VOLTAGEST. 05V
M- LF C1270 * Cc1271 ¢ 1 C1272
402 47UF 47UF —— —— 1UF
20% 200 —— —T— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 0805 1 0
BYPASS=U0500. A20: 12, 7rm
BYPASS-L0500, 720 12. 7
YPASS=U0500. A20: 6. 35"111___
CRI TI CAL PCH VCOCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 221CHM PP1VO5 SO PCH VCC | CC
LA QA 2 PPIVO5 SO PCH VCC ICC R 3 : M NREW BTHES: 578w 27mA Max
M N_LI NE_W DTH=0. 2 MM VOLTAGE=1. 05V
B M N_NEGK W DTH=0. 2 MM 0603
VOLTAGEST. 05V
M- LF C1275 ¢ C1276 * 1 C1277
403 47UF
20%
W
RV X5R 2
0805- 1
R1280
0 BYPASS=U0500. J18: 12, 7rm
1 2 EVP&W5OD J18:12. 7nm
59 YPASS=U0500. J18: 6. 35"111___
1/ 16W
MoLF CRITICA
NO STUFF PCH OPl VCCAPLL FI LTER BYPASS

1

2

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

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

M N_LINE_W DTH=0. 2_ WM

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 —— —T— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
0805-1 0805-1 202

BYPASS=U0500. AA21: 12. 7

CRI Tl CAL

mm
BYPASS-LOS00. A%21: 12
NPASSLUGB00. ARB1. B 3sm_L

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

83mA Max

1

2

PCH VCCSATA3PLL FI LTER/ BYPASS
(PCH 1. 05V SATA3 PLL PWR)
PP1VO5_SOSW PCH VCOCSATA3PLL

57mA Max

M N_LINE_W DTH=0. 2 WM

0603

CRI Tl CAL

1

47UF
20%
v

CERM X5R
0805- 1

2

C1290 *

BYPASS=U0500. B11: 12. 7mm
BYPASS=U0500. B11: 12. 7mm
BYPASS=U0500. B11: 6. 35mm_L_

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

UREE e o5
NO STUFF
C1291 * 1 Cl292
47UF —— —— 1UF
20% —— —— 10%
cer 6R 2 2 58k
08051 02

PCH VCCUSB3PLL FI LTER/ BYPASS

(PCH 1.05V USB3 PLL PWR)

PP1VO5 _SOSW PCH VCCUSB3PLL
2

0603

C1295

BYPASS=U0500. B18: 12. 7mm
B

—— 1UF

2 X5R

VPASS=U0500, B18: 12, 7

YPASS=(0500. B18: 6. 35mm

42mA Max

41mA Max

BYPASS=U0500. AGL6: 6. 35mm

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

C1266 * C1267 *
1UF 1UF ——
10% 10% ——
6.3V 6.3V ,
CE
202 202

BYPASS=L0500. J17; 6. 35mm
YPASS=U0500. R21: 6. 35mm
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8

62 60 17 13 o _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 U0S500
20K 20K 330K M v PCH CLK32K RTCX1 AV | grexe BROADVELL- ULT
120w 50w 120w 50w = NC RTC CLK32K RTCX2 AYS | RTCX2 2C+GI2
201, , 201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L - AUS | | NTRUDER* SATA_RNO/ PERNG_L3| 5 PCI E SSD D2R N<3> 30 62 65
H5
\ N a7, RVEN SATA_RPO/PERP6_L3| ™ g POESSDDPRP<3> cmaosee s
g O SATA_TNo/ PETNG_L3| B15 E_SSD N<3> 50 65 SSD Lane 3
R T L AV6 * i _
PCH_SRTCRS - SRTCRST E SATA_TPO/ PETP6_L3| ALS g POESSDRDCP<3> yepmyaoes
RTC RESET L > "I RTCRST
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 30 62 65
1 1 H8
Cl31%2 J I ?&,;303 o7 63 50 qO}—HDA BIT QLK R1310 33 IAAAZ 67 HDA BIT CLK R V8 | HDA BCLK/ 1 2S0_SCLK SATA_RPL PERPG_L2 PCOLE SSD PR Pez> oo >
5% - . | e ———————T]
187 187 FUACE_NEARE L0500 Avas: - 27 SATA_TN1/ PETN6_L2| AL7 PCIE SSD R2D C N<2> 20 65 SSD Lane
X5R 2 2 xor 33 AV11 B17
pray pr) o7 63 59 (OOT}—HDA SYNC R1311 LAANZ - 1',45;@ ser\éc R - - HDAis‘((I}KEDIP%T'S%W‘S)FHVI SATA_TP1/ PETP6_L2 - PCl E_ SSD R2D C P<2> oD o o
PLACE_NEARLU0S00. AV11: 2. 27mm
o7 2 52 oo} HDA RST L R1312 33 AAAAZ 67 HDA RST R L & "B | HoA RsT*/ 125 MOLK SATA_RN2/ PERNG_L1| J6 PCl E_SSD D2R N<1> 30 62 65
5% 1/ 20W M- 201 hanl - - u - H6
PLACE_NEAR=U0500. AUB: 1. 27rm ° SATA RP2/PERP6_L1| ™® g, POESSDDPRP<1> cmaose s
HDA SDI AY10
R e HEA ':] - - - :xig [1); : ;:fog g| sata_Tne/PETNG_L1| B4 E_SSD Nel> %065 SSD Lane 1
62 - \ _RX Ed SATA TP2/ PETP6 L1| C15 e PCI E SSD R2D C P<1> oomy 20 65
(1PD) < - -
HDA SDOUT R1313 33 1 2 HDA SDOUT R AUL1 =
o7 69 59 (T} NN 5 50w 201 - HDA S0 2205170 & SATA_ RN/ PERNG_LO| FS PCIE SSD D2R N<O> %0 62 65
PLACE_NEARLDS00. AULL: 1, 27m E5 am
TP _PCH 12S1 TXD pra AWLO HDA_DOCK_EN*/ 1 2S1_TXD SATA_RPS/ PERPG_LO POE SSD 2R P<0> 0oz e
= AV10 U - 1 c17 SSD Lane 0
TP _PCH | 2S1_SFRM - HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO PCIE SSD R2D C N<O> 30 65
SATA_TP3/ PETP6_LO| P17 > PClE SSD R2D C P<0> oD %0 s
TP _PCH I2S1 SCLK Y8 |1251_sak
SATAOGP/ GPI 84| V1 o, XDP FWPME L e
UL <
AUB2 . SATALGP/ GPI 085, XDP_PX | 12 16
o5 62 16 ¢ [TR)—XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI O36|_V6 XDP_PCH UART SSD L BT H 12 16
o7 62 16 [Ty XOP_POH TCK 2552 | PCH TCK (170) | SATA3GP/ GPI 087 ACL XDP_SSD PCI EQ SEL L am e
AD61
67 62 16 [Ty XDP_PCH TDI - PCH.TDI 1Py SATA_I REF| AL2 o PP1VO5 SOSW PCH VCCSATA3PLL n
o7 62 10 (OOT}—XDP_PCH TDO 2581 | poH_TDO
XOP PCH TNB ADS2 2 L11 'R1370
67 62 16 [T . PCH_TMS 1Py E RSVDL——— »NC 3. 01K
[ .
NCAELL | Rsv RsvDl_K10 NC irznw
NCx 2| RsvD s s <aTn o 2 %8lace_near-ws00. C12: 2. s4mm
@ PCHITAGX gy #F63 Iyt SATA
NCx2Y2 | RsvD SATALED |3 g PCH SATALED L 1
CRI Tl CAL
OM T_TABLE
UO500
BROADVEELL- ULT
+
2G4
SYM 6 OF 19
TP_PC E CLK100M ENETSDN A3 | cLkauT_PCl E_NO %) XTAL24_INA25 o PCH CLK24M XTALI N am
TP_PCIE CLK100M ENETSDP &— 22 | clkaut_Pal E_PO % xTAL24_autl B25 g PCH CLK24M XTALOUT oD v
\» _ENETSD CLKREO L - 2| PaEckraripiais g PP1V05 SO PCH VOCACLKPLL u
o 2 PCI E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é RevD 2L 'R1380
o 52 PCI E_CLK10OM CAVERA P A1 | o KouT_PCl E_P1 o revo ML o \c 3. 01K
D I —— — To6
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 e
2 PLACE_NEAR=U0500. C26: 2. 54nm
o7 62 20 ¢oom—PCLE CLKI0OM AP N oL | akout_pal E_N2 DI FFCLK_BI ASREF|_26 PCH DI FFCLK BI ASREF
o7 62 20 (OOM}—PCLE CLKIOOM AP P 22 | cLkouT_PCIE_P2
ADL *
20 12 [rEy—AP_CLKREQ L - PCI ECLKRQ2*/ GPI 020 TESTLOA G35 PCH TESTLOW C35 R1390 10K LAANZ
C34 TESTLOW C34 Q_ 391 10K 1 2 5% 1/ 20W M 201
o _NC POIE CLK100M FWN 38 | cLlkaut_PaE_Ng Madhy v o TESTLOW Ak RT397 1ok VWV s mw—wa
NC PCIE_CLK10OM FWP - 7 | CLKoUT_PaI E_P3 TESTLON AN
* - - TESTLOA ALS POH TESTLOW ALS RI393 10K i\\Avz o0 VW W
12 _FW CLKREQ L > | PO ECLKR@B*/ GPI 021 e
o7 25 (om—POLE CLKIOOM TBT N 232 | ckaut_PaE_w CLKOUT_LPC_o| ANLS LPC CLK24M SMC R 17 67
B39
oo q—POE CLKIOOMTBT P o B39 lakaur_PaE_Ps cLKouT Lpc 1| AP1S TP LPC OLK24M LPCPLUS R
2s 12 [Ty TBT CLKREQ L -5 | PCECLKRQA*/ GPI (2 ! PDPYRG
o5 62 %0 (OOT}—PCLE_CLK100M SSD N 27 | cLkouT_PCIE_NS cLkouT_I TPXDP_N B35 g TP_| TPXDP_CLK100MN
o5 62 30 (OOT}—PCLE_CLKIOOM SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP_| TPXDP_CLK100MP
%0 12 [TEy—SSD CLKREQ L - 12| PCIECLKRQE*/ GPI C23
PP3V3_SO 8218%12%15 17 18 26 30 34 36 37
863073051172 185284°87 %80
RI377 100K 3 npp 2 XDP_PCH UART SSD L BT H 1216
R1376 100K LAAN2 S%  Meow W 29! XDP PCH GPI GB5 12 16
R1375 100K 1 o O% MEOW M 201 poy SATALED L
NN w1 ’2
R1340 100K 3npnp 2 ENETSD CLKREQ L 12
R1341 100K 1 A2 S MEOW M 201 CAMERA CLKREQ L 12 31
R1342 100K LAANAZ S% uEow M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% MEOW M 201 by o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! BT CLKREQ L 12 25
R1345 100K . o 5% M2OW W 201 gop OLKREQ L
NN Ao =

SATA Port assignnents:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 201,

ISYNC VASTER=W LL _J43
PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®
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72 63 62 60 59
34 30 26 18 17 12 13 12 39 8. PP3V3_SO
38 37 %

57 54 43 42 41 40 39

35 18 13 (OO} PM SLP SO L

SLP_S0# can be driven high outside of SO
U1420 ensures signal

Tl
CRI CAL 8 12 17 60 62
OM T_TABLE
U0500
BROADVEELL- ULT
+
2GGT2
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POVWER MANAGEVENT
v D PCH SUSACK L - 2 susackr (1ry DSWRVEN AW o PCH DSWRMVEN
- -
o2 35 17 [Ty—PM SYSRST L - S svs_reseT DPWROK| AYS o, PM DSW PYRGD D, S
NO STUFF 5517 10 PM PCH SYS PVROK AR | svs_PuRoK (rooeepsy  WAKESRNS o POE WAKE L am o 2 o o2 ‘R1451
LP # | | ion B
SLP_SO0# Isol atio R140(0) v 15 ID—PM PCH PYRK Y7 | PoH_PvRoK CLKRUN'/ GPI (B2 V5 gy PMCLKRUNL ey sese 100K
20w 17 13 [rRy—PM PCH PVROK - P55 | APvRK SUS_STAT+/ GPI 61| A% g, LPC PYRDWN L oD o i
y 2
_AL 0201, R PLT RESET L T pLTRST* SUSCLK/ Pl 052 AES PM CLK32K SUSCLK R oo 5 57
o2 57 [rEy—PM RSVRST L 25 RSVRST* SLP_S5*/GPIOs3|APS g PMSIPSSL 0 s =
0%
2 3¢ v OO PCH_SUSWARN L o=—V4 | SUSWARNF/ SUSPWRDNACK/ GPI 080 SLP_sax N6 g PMSLP sS4 L OO 15 19 29 34 35 57
0361
— 35 16 13 [ry—PM PURBTN L LT PWRBTN: (1Py) SLP s3+AT4 g PMSIPS3L O 15 17 18 35 57
ravacs = 3 35 SMC_ADAPTER EN A8 ACPRESENT/ GPI 081 Sl AAS g TPPMSIPAL
sorso1 ) L — ep
461420 55 27 13 [rEy—PM BATLOW L N | BATLOW/ GPI O72 SLP_sUs* (AP4 PM SLP_SUS L oo
\ o8 i PCH PM SLP SO L o3 sLp_so SLPLAN Y g TP PCHSIPLANL
s s P LP_WAN L AMB | SLP_W.AN*/ GPI CR9
NC
CRI Tl CAL
will only be high in SO. OM T_TABLE
U0500
BROAZIJI\EL L2— ULT
+
QKT
SYM9 OF 19
51 qoom—EDP BKLT PV — 28 | EDP_BrLCTL 2 DDPB_CTRLCLK| B9 DP TBTSNKO DDC CLK 18 28
< ODPB, RLDATA| o] DP_TBTSNK( DATA
s 13 goom—EDP_BKLT EN - A9 | EDP BKLEN % (IPD- Pﬁ%rm) e
EDP_PANEL PWR [e3 s DDPC_CTRLCLK| 22 DP_TBTSNK1 DDC CLK -
58 13 GO0} - EDP_VDDEN [ CTRLDATA| P11 o——" TBTSNK1 DDC DATA D e
(1 PD- PLTRST#)
26 10 [—TBT_PUR REQ L -5 | P RN/ aPI 077 E
P4 "
35 13 igcw %NE;SG L . PI RQB*/ GPI O78 % poPB_AUXN|_ S5 DP _TBTSNKO AUXCH C N 25 65
62 13 - PI RQC*/ GPI O79 a DDPC_AUXNL_BE DP _TBTSNK1 AUXCH C N 18 25 65
SSD_BOOT N2 > |50 qump—DP TBTSNKL o>
30 13 OOT}—2 - Pl RQD*/ GPI G800
poPB_AUXP|_BS DP _TBTSNKO AUXCH C P 25 65
s _NC POI_PME L - DA PVEr (P o DDPC_AUXPL 20 gy DP TBTSNKL AUXCHC P a0 25 65
%2 13 oo} DD PVR EN L - laPicss
o2 13 gogT}—HOM TBTMUX_LATCH - L1 | apl cB2 poPB_HPDL B @ DP TBTSNKO HPD am =
o 1 ENET _LOW PWR - 3l cPiosa 28
DDPX DP_TBTSNK1 HPD
57 13 o7 AUD_PVR EN - Pl CHPD - < - =
o2 13 gm—AP_POLE DEV WAKE - L4 | epI o83 EpP_HPD| D6 @ DP [ NT HPD am s

PP3V3 S5 814,13,18,1,18,28 29 40 52 55
PP3V3_S0 8 11 12 13 15 17 98 58 $0 %3 36
TR i o TR P P T 8

R1405 1K 1 2 PM PWRBTN L
NN T

R1410 10K 1 2 PM BATLOW L
NN

R1452 10K 1 2 PCl E WAKE L
NN T

R1455 10K 1 2 PM CLKRUN L
NN

R1460 100K LAANA 2 PM SLP S5 L

R1461 100K LAAAZ Se MEwW W 2 pMSIP s4 L

R1462 100K 1 n\nA'2 e MEw W 2% pMSIP S3 L

R1463 100K LAAAA S% vaw w ' PMSLP SO L

R1464 100K 1 o M MEW MW % pMSIP SUS L
NN —or

R1430 100K IAANZ EDP BKLT EN

R1431 100K 1 o % vaw W 2! EDP PANEL PWR
NN

R1440 100K LAAAZ TBT PWR REQ L

R1441 100K 1 A\nA'2 S% oW M 201 gvp RUNTIME SCI L

R1442 100K 1 n\an2 S MEOW M 201 ppv TBTMUX FLAG

R1443 100K 1 o % MEOW M 29% ssp oot
NN —smw o

R1445 100K LAAAZ ODD PWR EN L

R1446 100K 1 znn"2 S MEOW M 201 ppv TBTMUX LATCH

RL447 100K 1 a2 S% oW M 201 ENeT L OWPWR

R1448 100K o S%  U2W M 201 Ayp PWR EN
/V\/\/ 5% 1/ 20W M 201

R1449 100K 1 2 AP _PCl E DEV_WAKE
/V\/\/ 5% 1/ 20W M 201

29 34 35 57

18 35 57

59 63

SYNC DATE:O%/ 20/ 2013

PCH PM PCl / GFX

d} Appl e I nc.
®
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
or 25 (C>__PCLE TBT D2R N<O> - 0 Pere 0 o MOD00 o musmano] A @y wsBEAAN e Ext A (LS/FS/ HS)
o7 25 [[Ry—PCLE TBT D2R P<0> »— 10 | PERPS_LO 2C+GI2 UsB2PO| AVE g USBEXTAP s
Thunderbol t | ane 0 o 28 PCIE TBT R2D C N<0> e— 2 |PETNS L0 sYM 11 OF 19 L B EXTB N 5 63 66
fea 22 o g WS LXIBN. oy Ext B (LS/FS/HS
o7 25 qoom}—PCLE TBT R2D C P<0> - PETP5_LO use2p1| AT7 USB_EXTB P CEr 5 o o0 ( )
F8
o7 25 [rgy—PCLE TBT D2R Nel> - = PERNS_L1 use2ne| ARB 5 BT N 20 06
o7 25 [rgy—PCLE TBT D2R P<1> - PERP5_L1 Use2p2| AP8 USB BT P 2o 66 BT
Thunderbolt |ane 1 o 25 PCl E TBT R2D C N<1> - B23 PETNS_L1
o 25 @E PCIE TBT R2D C P<l1> 23 | PETP5_L1 USB2NG| ARIO o gy NCUSBIRN e 'R
usB2pP3| AT10 o g NC USB IRP & -
o7 25 [r>—PCLE TBT D2R N<2> - 0 | PERNS_L2
o7 25 [IEy—PCLE TBT D2R P<2> > 10 | PERPS_L2 usB2n4 | AMLS USB TPAD N 34 62 65 Trackpad
AL15
B2P4 USB TPAD P
Thunderbol t | ane 2 o 25 PCI E TBT R2D C N<2> - B21 PETNS_L2 us R N SESE— =0
< 1
o7 25 (OOM} PCIE TBT R2D C P<2> - PETP5_L2 UsB2Ns| AML3 o——'" USB 5N — Unused
6 usB2ps| ANL3 TP _USB 5P
o7 25 [ry—PCLE TBT D2R N<3> - PERNS_L3 hand
o7 25 [rgy—PCLE TBT D2R P<3> - F6 | pERPS_L3 usB2Ns| APLL NC USB CANERAN o
h bolt I 3 . A e o Reserved: Camera
Thunderbol t | ane o 25 PCl E TBT R2D C N<3> - B PETNS_L3 USB2P6 o~—> NC USB CAMERAP 62
o 25 @E PCIE TBT R2D C P<3> & 21 | PETPS_L3
e USB2N? ARLS NG_USE_SDN o2 Reserved: SD (HS)
or o2 2 (> PCLE AP D2R N IS =N yggzwﬂ‘..M o2
o7 62 20 [Ty POLE AP D2R P - 11 | PERP3 Wiy =
i e 5|3 USB3 Port Assignnents:
AirPort o7 2 (oo POLE AP RRD C N 20 [ PET &
o7 20 qoo}—POLE AP RRD C P & 220 | PETP3 usBarNL | $20 USB3 EXTA D2R N 53 6
i usB3rPL| 20 o,  USB3 EXTA D2R P ) == ¢
F13 Ext A (SS)
52 _NC PCI E_FW D2RN - PERN4 usBaTL| C33 B3 EXTA ROD C N . (ss)
s _NC PCI E FW D2RP - PERP4 UssaTPL| B34 USB3 EXTA R2D C P e
Reserved: FireWre > _NC PCIE_FW R2D CN - B29 | perra
& _NC PO E FWR2D CP -2 | PETPA usB3RN2| E18 o,  USB3 EXTB DR N ermso oo oo
usB3RrpP2| F18 o USB3 EXTB D2R P (T 50 63 66
a7 Ext B (SS)
o0 02 T T T 7| LERNL/ USBSRNG ussaThe| B33, uses ExTB ReD C N oD 55 s e s9
b Gard Reader o6 63 NC_USB3RPCI PERP1/ USB3RP3 UsgaTpa A33 USE3 EXTB oD C P o s o0
(& Ethernet if combo) o6 63 NC USB3RPCI E_SD R2D ON €30 | pETNI/ USB3TNG
o 63 NC USB3RPCI E SD R2D CP 1 | pETP1/ USB3TP3
F15 USBRBI AS* [y 10 ss PCH USB RBI AS
o7 %2 [rmy—PCLE CAVERA D2R N -+ | PERWC/ USB3R USBREI ASLAILL T PLAGE. NEARELDS00. AJ10: 2. Samm
o7 %2 [Ty PCLE CAVERA D2R P - PERP2/ USB3RP4 1R1570
Canera o 52 PCIE CAVERA R2D C N B31 | pETNe/ USB3TN Rsvo% NC 22.6
o a2 PCI E_CAMERA R2D C P A31 | pETP2/ USB3TPA RsVDLAMLO o 11 20w
, 201
NCxE15 | revp oo+ apl oo AL3 XDP_USB EXTA OC L Van RRTES
NGy EL3 | RsvD oc1+/ el oa1| ATL XDP_USB EXTB OC L 14 16 59 63 1
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pcl E_RCOMP oc2*/ GPl oaz| A2 XDP_USB EXTC OC L 14 18 -
B27 | pci E_| REF o3 /GPIo13| A2 o, XDP USBEXTDOCL  rmyuio ——
R1500*
3. 01K
1%
11200
CRI Tl CAL
PLACE_NEAR=UD500. A27: 2. 54 2 OM T_TABLE
UO500
BROAZIJI\ELLZ— ULT
+
Q&
SYM 7 OF 19
o 62 38 LPC_AD<O> R1540 33 1 2 LPC_AD R<0> VL | ABD SVBALERT/GPIOLI A2 o PCHSVBALERT L .
<D LPC AD<1> R1541 33 1/\/\/\'2 S% MEow M 200 | pc AD Rel> o= V12 | LADL AP2 VBUS PCH CLK
67 62 BB R1542 33 N /\/\/\/2 5%  1/20W  MF 201 LPC AD R<2> WUVUAY12 LAD2 S’VBCLK—‘J- {TOD) 6 10 38 54 67
57 62 35(Pry—LEC AD<2> 33 NN 5w 301 ST g sveDATAL AHL o o SMBUS PCH DATA G 16 19 38 56 o7
o o2 sy LPC AD<3> R1543 LAANE T T % PG AD Re3» — LAD3 hand
o7 62 LPC FRAME L R1544 33 1 2 LPC FRAME R L V12 LFRANVE SMLOALERT*/ GPI GB0| AL2 g WO EN o 2
3 OOn A%, 5%  1/20W W 201 - g ANL I 0 a
- SMLOCLK] - SM._PCH K 35 67
- oD
o7 a1 qm—SPL_CLK R o AA3 | sp ak |9 SMLODATA_AKL @@= SM._PCH 0 DATA CBD 3 o7
Y7 v SML1ALERT# pul | -up not provided on this
o omSPL GO R L = q SP! 7??8* SML1ALERT*/ PCHHOT* / GPI 073&‘—@ PCH SM.1ALERT L 18 37 page, may be wire-ORed into other signals.
Y4 * h ji , 100k pull-up to 3.3V SUS required.
PSPl CSIL e ——qSPI_CSL SMCLK GPI O7s| A g SWBUS SMC 1 S0 saL [OOTy 52 35 38 41 42 62 67 71 Qtherwi se P P 9
TP SPI_CS2 L AR | spy _gs2* SML1DATA/ GPI O74| AB g g, SVBUS SMC 1 SO SDA gy 5235 a0 41 42 02 o7 11
— - g PY T
7 49qBry—SPL MBI R~~~ gy " | MEL R gy M2 5P Mosl @
(1 PUOTI PD)
o as SPI_M SO AM | spy mso | ruipy  CLOK AR g NCCINKGK
it
z
o7 44 10qEry—SPL 102> o—s " lsP 12 |2 Gruipy  CLDATA A2 o g NCCLINKDATA o
(TPY)
o7 44 10qEry—SPL 103> o FllsP 18 |0 CLRST*A™ g NCCUINKRESETL o
(TPY)
PP3V3 SUS 511 14 18 44 55 56 57 60 62
PP3V3_SUS 511 14 18 44 55 56 57 60 62 Ismc CTER I s SYNC DATE=00/13/ 201
R1580 100K 1 > XDP_USB EXTA OC L 14 16 33 CH us Pl NVBUS
R1581 100K 1mz S% oW M 201 xpp USB EXTB OC L 14 16 59 63 P PCl e/ B/ LPC/ SPI / .
_ 2 ep e iz
R1582 100K LAAN 2 S% Meow W 201 ypp ys EXTC OC L 14 16 | |
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L 14 16 e nc.
NN App
R1548 1K iapp 2 SPI_| O<2> 14 a0 67 °
R1549 1K 1 o S% MW W 201 opy | e3> 14 44 67 NOTI CE OF PROPRI ETARY PROPERTY:
/V\/\/ s% 20w M 201 THE | NFORMATI ON CONTAI NED HEREI N | S THE
R1590 100K 1 2 PCH SMBALERT L 14 PROPRI ETARY PROPERTY OF APPLE | NC.
100K /V\/\/ 5% 1/ 20W M 201 EN THE POSESSOR AGREES TO THE FOLLOW NG
R1591 1/\/\/\/2 ST ot woL 1462 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
J__ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
- I'V ALL RI GHTS RESERVED
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CRI TI CAL
OM T_TABLE

56 53 49 40 36

17 16 11 8 6 _PP1VO5 SO
62760 57

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQD: H
60 62 63 72
PRavE 50 GH 0 5 52800 ™ 63 62 50 55 39 38 34 19 10 35 [Ty PPBVE S3
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSD’LPSR;;Ggsj
1 1 1 1
R1631 R1636 R1635 R1611 100K
100K 100K 100K% 100K e
59 596 59 59 1200
1/ 20w 1/ 20w 1/ 20w 1/ 20w
ow 201,
201, , 201 201, , 201 o1
XOP MB RAMEQ e DR RGN -
XDP_M_B_RAMCFGL 15 16 18 18 16 15 By XDP M.B_RAMCFGD - A2
XDP_M.B_RAMCFG2 15 16 18 AW
Hi TBT! EL_TBT
XDP_M_B_RAMCFG3 15 16 18 e DM TETMX S -
R 15 (oom}—TP_MEM VDD SEL 1V5 L -
- - XDP_LPCPLUS GPI O yi
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS i - -
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC 16 15 [T XDP_PCH GPI OL7 - T3
PLT_RESET L 53 15 (oom—SD RESET L -
1o 1615 13 [T 55 15 [Ty SMC VAKE SOl L - O
R1621" 1 [Ty TPAD SPI_INT GPICR8 L - "7
-
100K AN3
oo 34 15 (OOT}—TPAD USB | F EN -
20, 62 57 5 % 15 (COT}—SSD_ PWR EN - %
25 18 (OO} PCH TBT PCIE RESET L - APL
o2 15 (ooT}—HDD_PYR EN -
6 16 15, XDP N_STATE L ATS
TPAD SPI_INT_GPIQR8 L s 63 15 (OOT}—SD_PUR EN -1
25 15 T TBI_PUR EN - AB6
1
0Rl€81 25 18 16 15 (T XDP_JTAG | SP TCK -
r%ZuzUW 25 10 16 15 (T} XDP_JTAG | SP TDI - v3
20201 15 15 I TAG TBT TS PCH - P3
TPAD SPI _INT L
a5 ) 1PAD SPL INT L o 56 15 (ooT}—PCH HSI O PUR EN -7
1R1682 215 (oom}TPAD SPI I F EN - AT
0
% 15 10 15¢Ey—XDP_ M.B RAMCFEG3 -
55501 62 44 15(gry—SPL ROV USE M.B -
CAVERA PWR AGS
TPAD SPI_INT GPIO46 L 45 1015 (T} B EN PeH -
15 [Ty TPAD SPI I NT GPI 046 L P
15 16 1@y XDP M.B RAMCFGL -
R1639° 18 16 15Ty XOP_ M.B RANCEGR -
100K
SSD SR EN L P2
ﬂzgw 62 30 15 (OOT}—SSL -
- 20 15 OOT}—AP_SOI X_WAKE SEL - <
© o SSD RESET L P
CAM PCI E RESET L NS
pussufREER RS0 v e b
| R1641 K IAAAZ PCH TCO TI MER DI SABLE - V2
5% 1/ 20W M 201 d
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 16 19 34 38 39 56 60 62 63
PP3V3_S3 15 16 19 34 38 39 56 60 62 63
PP3V3 S3RSO_CAMERA a1 30
PP3V3 SO 8218228%1 %15 17 19 26 30 34 36
8713680 M0 172100 284°% %80
PP3V3_S0 8 11 12 13 15 17 18 26 30 34 30
871530 0 1 12 8207880
TBTLC for CR SO for RR o2 0372
R1610 100K i > XDP_PCH GPI O76
NN —mw ot we
R1614 100K s apn 2 XDP_LPCPLUS GPI O 15 16 62
R1615 100K 1 o S% MW W 201 ypp poH GPIOLT 15 16
NN —mw o
SD_ON_M.B )
R1616 100K 1’\/\/\/2 SD RESET L 15 63 R|161? should also be stuffed if
R1617 100K IAANZ 5% 1720W M 201 gy WAKE SOl L 1o pl atform does not use SD card
R1618 100K LAANZ S% 12w M 201 Tpap spl I NT L 15 34
R1619 100K LAAAZ S% 20w M 201 7pap USB | F_EN 15 34
R1620 100K __inAA 2 Z: i:izx N“’: zz SSD PWR EN 13 %055 SSD_LPSR SO BOM option is on R1620
R1622 100K SSPW{*;ZSD HDD PVWR EN 15 62
R1623 100K LAANZ S% 2w M 201 xpp SDOONN STATE CHANGE L 15 16 63
R1624 100K IAANZ S% uEow M 201 gp pwR EN 15 63
R1625 100K LAANZ S% 12w W 201 1pT pyuR EN 15 25
R1626 100K LAANZ S% 20w M 201 ypp JTAG ISP _TCK 15 16 18 25
R1627 100K IAANZ S% 20w M 201 ypp JTAG ISP TDI 15 16 18 25
RL628 100K 1z nA'2 S MEOW M 291 j7aG TBT TMS_PCH 15 18
R1629 100K LAAAZ S% 120w M 201 poy HSI O PWR EN 15 56
R1630 100K 1 o % MEOW M 201 1pap SPI I F EN 15 34
NN —sTmw o
R1632 100K 1apn 2 SPI ROV USE_M.B 15 4 62 Stuffed R1632
R1633 100K LAANZ S MEOW M 291 CAMVERA PWR EN PCH 15 18
R1634 100K IAAN 2 S% 20w M 201 7pap SP| I NT_GPIO46 L 15 No- St uf f ed R1634
5% 1/ 20W M- 201
NOSTUFF
R1637 100K 1app 2 SSD SR EN L 15 30 62
R1638 100K IAANZ S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW M 201 yop EwPME L 12 16
NN —mw o
R1652 10K 1 AN LPC SERI RQ 15 35 62
5% 1/ 20w M 201
R1691 100K 1 > BT_PWRRST_L
NN S o
R1693 100K 1 ,\/\/\/2 ENET_MEDI A SENSE 15 62
R1694 100K IAANZ S% 2w M 201\ op RO L 15 62
R1695 100K snanp2 o o LoD PSREN i

U0500
BROADWELL- ULT
2Ggr2
SYM 10 OF 19
BMBUSY*/ GPI O76
GPI C8
LAN_PHY_PWR CTRL/ GPI O12

GPI OL5 (I PD- RSMRST#)

GPI 016
GPI 017
GPl (24
GPI Q27 (1 PD- Deepsx)
GPI (28
GPl 26
GPI 066
GPI 67
GPI 068
GPI 069
GPl 44
GPl 47
GPl 48
GPl %49

GPl O
LPI O

GPI G50

HSI OPC/ GPI O71
GPI 013

GPI 014

GPl 25

GPl 045

GPl 046

GPl

GPI 010
DEVSLPO/ GPI CB83
SDI O_PONER_EN GPI O70
DEVSLP1/ GPI G388
DEVSLP2/ GPI G389

SPKR/ GPI 081
(I PD- PLTRST#)

13 15 16 18

R1650*
1K
5%
11200
201,
D60
THERMTRI P* PM THRMIRI P L
- oD ¢ o2 Pul | -up/ down on chi pset support
9 RON/GPIoB2l V4 o, TBT C1O PLUG EVENT L am e = Cactus Ridge: Alias to TBT_Cl O PLUG EVENT,
s SERI RQ T4 LPC SERI RO 15 5 62 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
g PCH OPI_covp| AWL5 PCH OPI_COVP
AF20, PLACE_NEAR=U0500. AWL5: 2. 54mm
e AEars NC ‘R1655
Fovo X NC 49.9
0%
1/ 20w
GSPIO_Cs*/GPI 83| RO g AUDSPI CS L 15 62 A
GSPIO_CLKI GPI 084| L6 o, AUD SPI CLK 56
GsPlo_Msa cPloes| 6 g,  AUD SPI M SO 15 e =
& -
GSPI 0_Mos! / GPI cg6| L8 AUD SPI_MOSI 56
(1 PD- PLTRST#) = -
GsPI 1_cs*/ aPl 87| R @ TPADSPI CS L oo - =
GSPI 1_CLK/ GPI c88| L5 @ TPAD SPICLK oo 15 94 6
GsPl1_MsOGrlos9| N o,  TPAD SPI_M SO am s s o
o o=
GSPI_Mos /GPI 090| K2, TPAD SPIMOSI OO 15 4 o0
UARTO_RXD/ GPI 091[ J1 @ PCH BT UART 2R 15 62
UARTO_TXD/ GPI 02| K3 o, PCH BT UART R2D 56
UARTO_RTS*/ GPI (03[ 32,  PCH BT UART RTS L 56
UARTO_CTS*/ GPI co4l GL @ PCH BT UART CTS L s 6
UARTL_RXDIGPI ol K4 o, PCHUARTIRXD s
UARTL_TXDIGPIOL| @ o, PCH UART1 TXD s
UART1_RST*/ GPI c2| 33 JTAG | SP_TDO s s
UART1_CTS*/ GPI c8| 4 PCH UART1 CTS L s
120 sDAGPIOA| P2 g AP SOIXWKEL ~ amuse
12c0_SCL/GPIOs| P8 g AP RESET L
12c1_sov aPlos| & g,  PCH 12CL SDA -
12c1_sc/cPlor| FL o, PCHI2CI SCL -
SDI O_CLK/ GPI C64_‘—@E3 TBT POC RESET L 26 Pul | -up on TBT page
SDIO_CM GPI 065 74 g, BT PVRRST L oo - 2
SDI O_DO/ GPI 056_*_@'33 PCH STRP TOPBLK SWP L a7 Requires connection to SMC via 1K series R
(1 PD- PLTRST#)
SDIO DL/ GPl 07| B4 g,  ENET MEDIA SENSE am s =2
SDIOD2/GPI 08l S g LODIROL am s«
SDIO DB/ GPl 069l B2 g  LCD PSR EN o -

72 63
34 30 26 18 17 15 13
57 54 43 42 41 40 39

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

PP3V3_S0

=
8

AUD SPI_CS L R1660 100K IAAAZ
AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
AUD_SPI_M SO R1662 100K IAAAZ 5%  1/20W M 201
AUD SPI_MOSI R1663 100K LAANL S%  1zow W 201
5% 1/ 20W M 201
TPAD SPI_CS L R1664 47K IAAAZ
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 ATK L AAAE 5% 1zow W 201 Y
5% 1/ 20w MF 201
PCH BT UART 2R R1668 47K IAANZ
PCH BT UART R2D R1669 47K LAAN 5%  1/20W W 201
5% 1/ 20W M 201
PCH UART1 RXD R1672 47K 1 2
PCH 0 T
UART1 TXD R1673 47K 1m2 5% 1/20W M 201
JTAG | SP_TDO R1674 100K LAANZ 5%  1/20W W 201
PCH UART1 CTS L R1675 47K IAAAZ 5%  1/20W W 201
5% 1/ 20W M 201
AP_SOI X WAKE L R1676 100K IAAAZ
5% 1/ 20W M 201
PCH 1 2C1_SDA R1678 5 ok DYV _
alzcsa RIGTO 2 2K L AAA 2 —mm——or
PCH BT UART RTS L R1670 47K LAAAL
PCH BT UART CTS L R1677 47K 1/\/\/\/2 5% 1/20W M 201
5% 1/ 20W M 201

ISYNC MASTER=W LL _J43
PCH GPI O M SC/ LPI O

C‘}@ Appl

e I nc.

9 s

OF AP

HEREIN | S THE
PLE | NC.

Tﬁg:PCBESSCRPAG?EES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
NOT TO REVEAL OR PUBLISH I T I N WHOLE CR PART
IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED
PROPR| ETARY ERTY

oo

2




8

4

. PP - PP
Extra BPM Test poi nts 59 49 40 30 17 10,45 31,8 3, _PPLVOS SO Merged (CPU PCH) M cro2- XDP 52 49 40 30 17 10,35 1.8 5, _PPIVOS SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o5 o DXL BPML<2> __\py XDP_CONN Use with 921-0133 Adapter Flex to 65 52 16 5 _XDP_CPU TDO RI810 _51__1ann 2
o TP1802 : PLACE_NEAR-U0500. F62: 28mm S%  Uzow W 201
. XDP BPM L<3> - J1800 support chi pset debug. XDP
m D TP1803 DF40RG 80DP- 0. 4V o 62 10 5 XDP_CPU TCK e \/\/v—_l1
o5 o X2 BEM L<d> . —m 1p1go4 *R1830 PLACE_NEAR-U0500_ E50: 28mm 5% 120w 76T
TP-P6 150 62 (T 61
XDP_BPM L<5> ) : 1
65 6 m—%s TP1805 E,answ U/ TDl and TMS are terminated in CPU. =
XDP_BPM L<6> it
& ¢ MD——=——"——>——XTP TP1806 2402 2 1
TP-P6 O O
4 3
o5 o [Ty—XDP_BPM L<7> OIB TP1807 o5 02 oGy XDP_CPU PREQ L COBSEN_AQ S 00 Py COBSEN_CD CPU CFG<17> ame
TP-P6 o5 62 o (T)—XDP_CPU PRDY L CBSEN_ A1 ping 0 0 = CBSEN_C1 CPU_CFG<16> ame
k| 7
O O
o o [T CPU CFG<0> OBSDATA_AQ Py 19 5 02 Pu—— OBSDATA QD CPU CFG<8> Yan G
65 6 (I CPU CFG<1> OBSDATA_A1l Py 26 04— OBSDATA_C1 CPU CFG<9> Yan i L
pillg 14 13
O O
o5 6 [T CPU CFG<2> OBSDATA_ A2 Py 190 04 OBSDATA_C2 CPU_CFG<10> ame s
o5 62 5 (Ty—CPU CEG<3> ORSDATA_A3 o——10 0 oup OBSDATA_C3 CPU_CFG<11> ame o
il 2 9
O O
65 6 (T)—XDP_BPM L<0> OBSEN B0 o—— 10 01 o COBSEN_DO CPU_CFG<19> ame
5 6 XDP_BPM L<1> OBSEN_B1 2 22 COBSEN_D1 CPU_CFG<18> .
[ane . g g P panu
55 6 [T CPU CFG=4> OBSDATA_BO P 2 5 04— OBSDATA DO CPU CFG<12> ame s
65 6 CPU CFG<5> OBSDATA_B1 Py 39 29 OBSDATA_DI1 CPU CFG<13> 6 65
[mmrg >~ g g PP o <
OP o5 o [T CPU CFG<6> OBSDATA B2 Py 06 042 o OBSDATA_ [ CPU CFG<14> ams s
36 35
17 o (> CPU_VCCST_PVRGD RL800 1K _szap 2 o o [D—PY CFCT> CRSDATA B3 -— 50 -~ CBSDATA 3 CPU CFG<15> ame -
PLACE_NEAR=U0500. C61: 2. 54mm 5% 1/ 20W VF 201 39 00 37
XDP sz XDP_CPU VCCST PWRGD PWRGDY HOOKO. - 5 o2 - L TPCL K/ HOOKA NC
35 13 (00T} PM PWRBTN L R1802 o IAAAZ XDP_CPU PWRBTN L HOOK1 - 40 o4 - | TPCI K#/ HOOKS NC
PLACE_NEAR=US000. J3: 2. 54mm 5% 1/ 20W VF 0201 VCC_0BS_AB » P P VCC_0BS_CD xOP
XDP s @om—CRU_PVR DEBUG HOOK2 - 40 o - RESET#/ HOOK6 65 XDP_CPURST L R1805 1K IAAAA—PLT_RESET L P FRCE
a5 17 13 ¢OOT}—PM PCH SYS PVROK R1804 0 LAAAZ 52 XDP_SYS PWROK HOOK3 <= LL PO 1A DBR#/ HOOKZ XDP_DBRESET L 17 65 Shce 2N s Acr: 2 R
5% 1/ 16W M- LF 402 il -
30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
67 54 30 19 10¢ Py SMBUS PCH DATA SDA 10 01 o= 00 XDP_PCH TDO e 20 02 o7
67 54 38 19 10 [TN)—SMBUS POH QLK sa - M0 o042 -> TIRSTn XDP_TRST L
o7 62 10 12 (@O} XDP_PCH TCK TCK1 - 9 6 o= - Dl XDP_PCH TDI @ 12 16 62 67
05 02 10 6 qOT}—XDP_CPU TCK TCKO - L el 24 - NS XDP_PCH TS O 22 16 62 o7
XDP 9 6 o2 XDP_PRESENT#
16 12 ¢ooT}—POH JTAGX R1835 0 1 2 XDP XDP XDP XDP XDP
hce MEARY 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 & "
63V, % cw 63V, S 83y S a3y DMNSLOBVK: 7 S[ [O
e s cem o0 51850847 2 Gl %
5402 TT Jo
a XDP_CPU TDO
= J_ = PLACE_NEAR=J1800. 51: 28MM® < < © 0 ©2 &
XDP_CPU PRESENT L
CRI TL(%L o
Q184 @ ~
DVMNSLOBVK-7 >[ [0
SOT563 ii’
o[ BT o XDP TRST L 612 16 62 65
© - MAKE_BASE=TRUE
XDP_CPUPCH TRST_L [T ¢ 12 15 62 6
CRI TI CAL XDP_CPUPCH TRST L [0 & 12 15 62 65
XDP ™
PCH XDP Si gnal s Q842 &
ovsLogys 7 5[ IO
These signals do not connect to XDP connector in this architecture, only accessible X
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 % 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_SO
PCH XDP Si gnal s Non- XDP Si gnal s °0 50 57 50 50 80 49 43 22 g CRITI CAL
5240 29 29 18 17 15 13 11 5 _PP3V3 S5
OP M.B @ 72 62 60 58 57 56 55 842>(Dp [
10 15¢T) RANCE D TP1870 = b
59 16 11 ¢OOT}—XDP_USB EXTA OC L S— XDP_USB EXTA OC L T 14 16 33 'R1845 DVNSLOBVK: 7 > *0
- C1845 1 b
XDP_USB EXTB OC L — XDP_USB EXTB OC L K
DR ==Y WARE BASESTRE — I ¢ 2o o0 o0 0.1F —— U;IE??IS e =) R ) XDP_CPU MG oo ¢ e e
XDP_USB EXTC OC L 16V 1720w © —
I D TP1873 xsRcERM 2 raveicrer , %01 Lo
XDP_USB_EXTD L PP1V/
I LS &« % TP1874 57 35 17 [Oy—ALL_SYS PVRGD 2lA ToS 4 XDP_JTAG CPU I SOL L £0 %8 05 SUs
65 16 15 (ogm—XDP_SDCONN STATE CHANGE L s XDP_SDCONN STATE CHANGE L (7 is 16 e =
VAKE_BASE-TRUE  — NCx—4 NC NGE % NC NO STUFF
XDP_M.B_RAMCEGL PCH JTAGX R]‘M’\/\/\/
D D TP1876 a\D o FLAGE NEAR- 0500, AEG3: 26 S wmw w0
XDP_M.B_RAMCFG2 “ XDP
10 15T D Tp1877
) 67 62 16 12 _XDP. TDO R1890 51 1
16 15 gy XDP_M.B_RAMCFG3 B Tp1878 PLACE_NEAR-UD500. AE61: 28mm S%  Uzow W 201
TP-P6 XDP
XDP_PCH TDI R1891 51 > 1
25 15 10 15 [Ty XDP JTAG | SP TCK S XDP_JTAG I SP_TCK OO 15 10 19 2 e PLAGE NEAR-0500. ADeT: zemm~ V V'V S% Tzow W zoT
- XDP
15 12 (OO} XDP_EW PVE L E@s TP1879 67 62 16 12 _XDP_PCH TMB R1892 51 2 A AN L
12 ¢oom—X0P PCH GPI B85 ID TP1880 NOTE: Must not short XDP pins together! PLACENEARSLDS00. AD6Z zsmNO STUFE S oW 2ot
TP-P6
XDP_PCH UART SSD L BT H XDP_PCH TCK. R1896 51 1
2 O OB Tp1881 o7 62 10 12 A e wsoo Agez zem VW W
12 ¢oom}—XDP_SSD POIEO SEL L R1884 1K LAANZ NO STUFF
5% 1/ 20W M 201 XDP T T L Rl 7 51 2 n
65 62 16 12
62 10 15¢ Py XDP_LPCPLUS GPI O — XDP_LPCPLUS GPI O B 15 10 2 J_ ooz ez e PUACE_ NEAR-U0500. AUGZ: 28mm % Tzow W 201
MAKE_BASE=TRUE — L
15 (om—XDP_PCH GPI 017 "WE;STP1886 =
XDP_PCH GPl O76
15D % TP1887
25 10 10 15 [Ty XDP_JTAG | SP_TDI — XDP_JTAG | SP_TDI [ 15 10 10 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
JTAG_ I SP (non-TMB) nets are aliased, do not

NOTE: Should force PCH GPl 047 high to ensure TBT router

SSD_PClI Ex_SEL_L straps are connected via 1K to common net.

LPCPLUS GPIO is aliased, do not

attenpt use during PCH debug.

pl ug/ unplug SD Cards during PCH debug.

attenpt bit-banged JTAG during PCH debug.

powered to avoid | eakage/ cl anpi ng of signals.
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System RTC Power

Source & 32kHz / 25MHz O ock

Chi pset uses 24MHz crystal,

CGener at or

G eenCLK kept

to save 1x 25MHz crystal

& 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 alittle ugly to support No Coin-Cell: 3.42V G3Hot (no RC) VR 68 60 51 40 23 22 21 20 19 _PPLV2 S3
new and ol d parts. Wth GeenCLK Rev C N 60 62 63 72
i i R1995 PP3V3 SO 8212228%18%15 17 18 26 30 34 36
pin 5 nust receive S5 power (Stuff R2042) 4020 23 18 17 18 35 13 11 8, PP3V3 S5 10K 57'38"807 30 31742 743%54 787730
Coi n-Cel | & G3Hot : 3. 42V G3Hot 5%
XDP B
Coin-Cel| & No G3Hot: 3.3V S5 2o C1970 * < R1970
No Coi n-Cel I : 3.3V 5 R1996  |220t 0.1UF —— veC 330K TPS51916 | (leak) = = +/- 1uA
i ’ : 0 10% —— U1970 120w Vih(min) = 1.8V
No bypass necessary 65 16 XDP_DBRESET L 1 2 o PM SYSRST L CBD 13 35 62 Xsﬁrcéga\a 2 fva !
@ eenCLK 25Mz Pover - 15 _PP3V3 S5RS3RSO SYSCLKGEN [nang VYV O STURF pny ranpicre L 33uW when driven- | ow
Mist be powered if any VDDIOis povered. e 'R1997 s CPU MEWTT PWR EN LSVDDQ Y NE D 4 MVEWTT PVR EN -
5% A o 12> TAKE_BASE=TRUE
CAM XTAL Power a1 _PP1V2 CAM XTALPCI EVDD o~ © g 57/0 NC 1|NC NCLS. NC MEWTT PWR EN 17 51
/16w *— e
TBT XTAL Power 62 60 26 25 15 _PP3V3 TBTLC 9 § VBAT and +V3.3A are ML G\D
B internally ORed to 2S‘ULK PART_SYS RESET <]
C1924 c1922 1| |+ c1902 > ereste VEDRTC AT 7
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first -
T 12 20%, SLGINBLABOY avai | abl e ~3. 3V power £
. 2 . 2 2 =
R R 5a01 TN to reduce VBAT draw.
CRI Tl CAL
PP5V
11 VI OE_25M A 32. 768K| 12 PCH CLK32K RTCX1 12 60 59 57 56 54 50 49 43 32 1 5V_SO
L CKPLUS_WAI vanrTerrr?ij_ s vi e 25M B \R1920
C1905 = 14 Vi OE_25M C 25M AL CH ME 1 100K
12PF R1805 25M Bl ¢ SYSCLK_CLK25M CAVERA a2 67 P Di sable Str ap 100
2 || 67 SYSCLK CLK25M X2 1 2 sz SYSCLK CLK25M X2 R U %] 25M 15 SYSCLK _CLK25M TBT 25 67 azow
= A
L, 150w NO STUFF - X1 PPVRTC G3H 512 13 60 02 ® 2201
o &Y o ~ CRITICAL e ‘R1906 VOUT| L g 4 For SB RTC Power Q920 o . SPI_DESCRI PTOR OVERRI DE_LS5V.
0201 Y1905 M ap THRM DUNSLOMS T > &
NC 25. 000MHZ- 12PF- 20PPM 50w —\ PAD 1 C1910 s6 11 s _PP1V5_SOSW AUDI O HDA
C1906 © s 2%z, s ' REEE ——1UF L o3 o SPI_DESCRI PTOR OVERRI DE
12PF 2 Zom, = <
1]z 7 SYSCLK CLK25M X1 2 R "
Is.,,ln NOTE: 30 PPMor better required for RTC accuracy 920 Dle
L 25v DMNBLOGVK- 7 | |—d
NPO- COG- CERM SOT563
0201 = VER 3 Kh
—
1712 _NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17 -
PCH 24MHz Crystal TR rerTEsTTE am j o
C1915 N IPD = 9-50k
6. 8PF R1915 s [Ty SPI_DESCRI PTOR OVERRI DE L 1
1] ]2 o PCH CLK24M XTALOUT R LA PN 2 POH CLK2AM XTALOUT am = = )
[ CRI TI CAL 506 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
T Y191 1/ 20w N If high, ME is disabled. This allows for full re-flashing of SPI ROM
26 NCX Z 5 0201 R1916 SMC controls strap enable to allow in-field control of strap setting.
0201 24. 000MHZ- 20PPM 6PF 1M ¢ !
NCX NC 5% Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
3. 20X2. 50M* SML 1/ 20w
C1916 K v
6. 8PF 2
1] ]2 PCH CLK24M XTALI N oD 22
11 0
1 v VCCST (1.05V S0) PWRGD
= QG
0201
PP3V3 S5
PCH 24M#z CQutputs CERERRE R PPLVOS_SO o 15 10 36 40 49 53 50 57
— LPC CLK24M SMC
RZT [ e O C1930 crmiea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 1 10K
2 D A e V) @D e VL1930 h
1%60w 18y TAAPIED9 11200
I XSR CERM 2 of  soror W
201 0201 v 2
57 a5 17 16 _ALL_SYS PWRGD 2 [p 4 CPU_VCCST PWRGD oo °
57 35 18 13 TR)y—BM SLP_S3 L il
s INC
NCX— @D
B
PCH PWROK Gener ati on R
47 46 44 3 3 35 34 33 g0 17 _PPBVA2 GBH = oD
33 83 86 33 89 a8 PM_PCH oo 12 17
VAKE_BASE=TRUE
72 63 62 60 59 BYPASS=U1950: 5MM
suspuBRERE RS 0 1 C1950
0. 1UF
1 1
e ngg?( 2 1Y NO STUFF W Do we need this?
s R1963°| |’R1960
1200 o A
201 = S0 5%
2 1/ 20W 1/ 20W CKPLUS_WAI VE=UNCONNECTED_PI NS
8 74LVC2Q08GT M M
NO STUFF 57 58 17 15 (OD> ALL SYS PWRGD i sSoT833 0201 ; 4 0201 ¢ avem@ser - !
R1951 U1950\ . PM SO PGOOD ) s sorasa R1962 ISYNC VASTER=J43 M.B1 SYNC_DATE=01/ 09/ 201
0 1K
1 2 CPUVR PGOOD R 2 / F 3 SYS PWROK R 1 > PMPCH SYS PWROK H
a9 17 8 = N 08 NO STUFI § . U1950 N ooy 13 16 35 (:hl pset Support
w8178 CPU VR READY 1120w 4 R1961 08 1720w
M 100K M
0201 5% B 201
1/ 20w
—_ za:f CKPLUS_WAI VE=UNCONNECTED_PI NS
2

% 35 27 20 [TRg)—SMC DELAYED PVRGD

7

d} Appl e I nc.
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qwnay
58N

Pl at f or m Reset

Connecti ons

GreenCLK 25MHz Power

NASEES

2.2k pull-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 A QN e —  PP3V3 S5RS3RSO SYSCLKGEN 1718 DP++ spec viol ation, should renove!
V — 72 63 62 60 59 Pp:
1o 15 20 rey—PLT RESET L 50w PP3V3 S5RS3RSO_SYSCLKGEN RS e
o M N_LI NE_W DTH=0. 5 WM
M N_NECK_W DTH=0. 2 MM
TAGE= NO STUFF NO STUFF
R2O71 NO STUFF s AR AR
AN PCAOSS7D RESET L R2020 R2021 R2022 R2023
oo R2841 0041/ 2 shoul d be stuffed f 2. 2K 2. 2K 2. 2K 2. 2K
5% 72 63 62 60 59 141, shou e stuffe or 5% 5% 5% 5%
e SRS HE L AWMV GreekGLK A or B depending on S2 rail vEWS S e vEWS S g
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
$ 12 1 & _PP3V3 SO Scrub for Layout Optim zati 26 15 13 _DP_TBTSNKO DDC DATA
ree R2042 DP_TBTSNKL DDC CLK
18 13
CRITI CAL Buf f er ed 0 2 28 18 17 16 15 13 11 5 _PP3V3 S5 A PN 2 16 15 _DP_TBTSNK1 DDC DATA
78 88 & 7 2
1 l\Eé%}/:—FCl@B R2072 o e ﬂsggw TBTSNK1_DDC is pulled-up just to indicate that
u2071 ¥ o—PLT RST BUF L AN 2 oo o DP port is used. No DDC on this port, AUX-only.
j N uszg'w NOTE: Only DDC DATA is sensed by PCH, so
R2070 o301 R2088 DDC_CLK pul | -
> pu ups are unstuffed.
1 C2071 100K 0
1
—our o oD~
2 1Y e Lo NOSTUEF /20w . | . Thunder bol t Pul | - up/ downs
CEER Redwood Ri dge JTAG | sol ati on
E 2 CAM PCIE RESET L oo s 3 . ) 31 30 26 18 17 15 33 15 10 5. PP3V3 SO
- 39 83 2838 31 38 38 38 3 56
J_ 5% TBTLclcarT be on when SO II N kOH’ andR';n ce-versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
= Y I'solation ensures no |eakage to RR or PO RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC (on TBT page) -
0201
62 60 26 25 17 _PP3V3 TBTLC 100K
25 18 15 [T mp:(gjmgslmio E RESET L = PCH TBT PCIE RESET L ygorymy 15 18 2 1200
201
1 2
emmpreEry PRV reo61!| | 2060 R2062
] 100K 0. 1UF 5%
BYPASS=U2030: 3nm 1% R }CEZW 120w ! ) ) i
C2030 * M 402 5201 Fal con Ri dge PLUG EVENT is active-low, always driven (pull-up)
L 201,
— 2060 TBT PLUG EVENT L __ MAKE_BASE TBT C1O PLUG EVENT L
B L 2atA DT 0 pul 1 -up on 25 10 15 O} coPLUG "GP am s e
SR- ‘U:EW SOT891 To PCH
UFE From RR - JTAG TBT TDO 11A - N 1Y| s JTAG | SP_TDO ° Required for unused second TBT port
CRITI CAL [Rairg 19>
74LVC1G08 From PCH 15 [T>—LTAG TBT TNVB_PCH 3l2A oy 2Y]a JTAG TBT_TMS To RR 25 TBT B, EL
& sorse1 1» DP_TBTPB HPD
57 35 34 20 10 13 (I)—PM SLP S4 L \ SO pul | -up on PCH page &b, 25
030 |4 CAMERA PWR EN oo 5 o 25 TBT B CONFI R RC
15 [ry—CAMERA_PWR_EN_PCH 08 25 TBT B CONFI GL_BUF
25 _IBT B LSRX
3
= R2016* 'R2017 R2018* 'R2019 'R2014
- . . . 10K 10K 10K 10K 10K
NOTE: Sol ution shown is for 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 TDl as wel | PCH glitch-prevention. M
201, , 201 201, , 201 , 201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
2 Thunderbolt. |If other ASIC JTAG signals are wired into these GPIGs
5% different isolation techniques will likely be necessary. =
1/ 20w
obb Power State Debug LEDs .
DBGLED TBT Aliases
7 56 (For devel opment only)
¢ 1°_PP3v3 S5 R2094 VAKE_BASE
s 48 O AL PP3V3 S5 DBGLED 2 10 15 [y DP_TBTSNKO DDC QLK me  — DP_TBTSNKO DDC CLK oo 12 19 2
PLACE siDEsBOTTOM S8 y&&%ﬁgﬁg 25" 28 15 1@y, DP TBTSNKO DDC DATA e — DP_TBTSNKO DDC DATA G 5o 10
M- LF B MAKE_BASE
o2 25 15 13 oo} DP_TBTSNKL HPD — wme DP _TBTSNK1 HPD am e 2
DBGLED DBGLED DEGLED DEGLED (I =DP TBTSNKL M. C P<3..0> — e DP TBTSNKL M. C P<3..0> oD - s o
1 1 —
RQOZQOE RQOZQOZI‘; RQOZ%?( RQOZQOE Pin N61 needs a TP for Power to performiFDI M test =02 TBTSNK1I M. C N<3..0> — IRE DP TBTSNK1I M. C N<3..0> oo 5 25 65
5% 5 5% 5% Renaning the pins N61 and P61 to renpve automatic diffpari 65 25 18 13CETY DP _TBTSNK1 AUXCH C P — mEe DP_TBTSNK1 AUXCH C P Ya:» FELES
20w v20w v20w v20m o5 25 10 13¢@y— D TBTSNKL AUXCH C N = me DP_TBTSNKL AUXCH C N D i3 10 2
201, 201, 201, 201, . — TP _CPU RSVDN61 s 18 16 13 (Ty—DP_TBTSNK1_DDC CLK —  RE DP_TBTSNK1 DDC CLK 13 18
DBGLED S5 DBGLED S4 DBGLED S3 DBGLED SO - ;’;KE;“SEES“\‘/EDPM 16 13¢gy—DP_TBTSNK1_DDC DATA = me DP_TBTSNK1 DDC DATA 1318
18 8 — MAKE_BASE=TRUE o Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED DBGLED DBGLED DBGLED
D2090 D2091 D2092 D2095
N Green 56MCD 2 2. 65V GREEN. SGMCD- 2MA- 2. 65V GREEN. S6MCD- 2MA- 2. 65V N GreEN 56V 2V 2. 65V GREEN. 56MCD- 2MA- 2. 65V
LTQHOG SM LTQHOG SM LTQHOG SM LTQHOG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK oD 15 6 18
« SR T e SR © B 25 1 10 12 (T XDP JTAG | SP TD) = XP ITAG ISP TO) oD i e
DBGLED S4 D DBGLED S3 D DBGLED SO D
= ED OQSD ED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DVASLO6VK- 7 |2 5 DVASLO6VK- 7 |R DVNSLO6VK- 7 |2 2
SOT563 SOT563 SOT563
v s |17 ver 2 |7] v s |17 RAM Confi guration Straps
; g p PP3V3 SUS 011 14 44 55 50 57 60 02
e 0
2[G7 sty s|[G7 S 5|G” Sl Pul | -downs for chip-down RAM systens
XDP_M.B RANCFGD
L = XDP_M.B RAMCEGL 'R2010
57 %0 20 SR EN XDP_M.B_RAMCEG? 100K
57 35 34 20 18 13 PM SLP S4 L XDP MB_RAMCEG3 % w
o se s zm ztg 3 t RAVCFG3: L RAMCFG2: L | RAMCFGL: L RAVCFQO: L , %01
35 13
m R2050* R2051* R2052* R2053"
10K 10K 10K 37 14 1ALERT L
5% 5% 5% 5%
1 Zﬁz\/ 1/ Zﬁz\/ 1/ Zﬁz\/ 1 Zﬁz\/
201, 5 201, 201,
= SYNC DATE=01/17/ 2013
LPDDR3 Ali as Support Proj ect Chi pset Support

DDC Pul | - Ups

18 6 [T TP _CPU MEM RESET L

16 15 (TRy—TP_MEM VDD SEL 1V5 L

68 21 20

68 21 20

68 23 22

68 23 22

19

19

19

19

18 _PPOV6 _S3 MEM VREFDQ A

TP _CPU MEM RESET L
MAKE_BASE=TRUE

TP _MEM VDD SEL _1V5 L
MAKE_BASE=TRUE

PPOV6 _S3 MEM VREFDQ A

18 _PPOV6 _S3 MEM VREFCA A

VAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFCA A

18 _PPOV6 _S3 MEM VREFDQ B

VAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFDQ B

18 _PPOV6 _S3 MEM VREFCA B

VAKE_BASE=TRUE VOLTAGE=0. 6V
PPOV6 _S3 MEM VREFCA B

VAKE_BASE=TRUE VOLTAGE=0. 6V

d} Appl e I nc.
®
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Page Not es

Power

- =PPDDR_S3_MEMREF

aliases required by this page:
- =PP3V3_S3_VREFMRGN

FETs for

Si gnal
- =l 2C_VREFDACS_SCL
- =l 2C_VREFDACS_SDA
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA

aliases required by this page:

CPU- Based Mar gi ni ng

CPU isol ation during DAC nargi ni ng

CPU_MEM VREFDQ A | SOL

BOM options provided by this page:

- DDRVREF_DAC -

DDRVREF_DAC

EN RC's to avoid drain glitches

VRef

Al ways used,

D vi ders

regardl ess

PP1V2 S3

17 20 21 22 23 40 51 60 68

18 20 21 68

18 22 23 68

Mar gi ni ng
PCA9557 & FETs enabl e outputs
platformreset.

DAC sets vol tage |evel,
and di sabl es nmargining after

CPU MEM VREFCA B | SOL

18 20 21 68

DDRVREF_DAC

+ C2260

201,

R2260

R2225 May not be necessary due to C22x0 ® SR TIIZC@LIAC of margining option. ‘rR2221
© CRLTI 100K N mD(%VgS 8. 2K
N v é% ' > VREFNRGN DQ A EN RC o 8 e
O 1% DWNSLOGVK- 7 DDRVREF_DAC = DDRVREF_DAC T % DigysLOBVK- 7 %10
ES SOT563 R2201" o C2225 1 R212023 2 “PLACE_NEAR=QR220. 6: 3mm
cPU DI £00 o TTTo 100K 0. 1% of T3 7Te i 2 PPOV6_S3_MEM VREFDOQ A
e his = 2 et i 2 L, F Yl rorce v 2 MR 2
201, 0201 Q@225 pin 6: » R2222%
PLACE_NEAR=R220. 6: 2. 54mm 8. 2K
hal : . = PLACE_NEAR=GR220. 6: 2 1%
Stuffs DAC margining circuit. - 1 C2220 nrzﬁl\FN
—— 0. 022UF 201
o o BBEY CPU_NEM VREFDQ B ISQL T sy, 1
2 Sen
O] | DMyBLOBVK- 7 DDRVREF_DAC 501 R2220
*® R2245 ® CR%,':C@L.AC MEM VREFDQ A RC 2R 2 'R2241
7 [I>—CPU DI M/B VREFDO o] T&To L N8%K . VREFMRGN DO B EN RC . ~ 5@ S 1 Fi
1120w
- |_u_F DDRVREF_DAC e DDRVREF_DAC C;E > DIBLOGVK- 7 e = o
201
£ CPU DAC output st ) . R2202* e C2245 ¢ R212043 2 "Bl ace_NEAR=R260. 6: 3mm
NOTE: output step sizes: TooK 0. 1UF ol T3 To . 2 PPOV6 S3 MEM VREFDO B
DDR3 (1.5v) 7.70nV per step 5% 63V = - M N_LINE_ W DTH=0. 3 nm
1720w R 2 |_u_] PLACE_NEARER2241. 2: 1mm M N_NECK_W DTH=0. 2 mm
DDREL (1.35V) 6.99nV per step ooy M 0201 Q@265 pin 6: e R2242*
LPDDR3 (1.2V) ?.7??nV per step o) 14 ’ : -
58 NEAR= . 2K
O 15 DMNSLOBVK- 7 = PLACENEARQe200. 61 2. S4mm PLACE_NEAR-Q2260. 6: 2mm 8. 2%
SOT563 - 1/ 20W
% = + C2240
'— 0. 022UF 201,
7 —CPU_DI MV VREFCA o T8 o CPU MEM VREFCA A | SOL 0% p
M |_u_] DDRVREF_DAC ? Xk cerm
NOTE: CPU has single output for — 0201 R2242§0 A
VREFCA.  Split into two R12020E5 ® D&%\g&%%cékc MEM VREFDQ B RC IAAAA— gR222KGl
: X N 2 VREFNRGN CA A EN RC o ) & :
si gné\l s for independent DAC [0) g DVNSLOBVK- 7 1/12ch £ ;7/“20\/»/
mar gi ni ng support. \Wen DDRVREF_DAC 5% DDRVREF_DAC SOT563 M = M
. © CRLT! 1/ 20W E-3 R2263 201 201
DAC nar gi ni ng VREFCA ensure - o« é% R2215* e C2265 * o 2 "PLACE_NEAR=QR220. 3: 3mm
VREFMRGN_CPU_EN i's | ow V] Y DVNSLO6VK- 7 100K 0. 1L o T8 Te i > PPOV6_S3 MEM VREFCA A
$om363 50 519 5 M N_LT NE_W DTH=0. 3 mm
to renove short due to CPU. % wzow CERM3GR 2 I_,,_f’ e PLACE_NEAR=R2261. 2: 1mm M N_NECK_W DTH=0. 2 nm
0201 1
o TATo 201, o R2262
8. 2K
DAC- Based Sl = -

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 (+/- 337.5nmVv) 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)

0.972V - 1.714V (+/ - 371nVv)
0.000V - 2.694V (0x00 - OxD1)
+25uUA - -25uA (- = sourced)

3.53nV / step @ output

DDR3L

assumes TPS51916 supply with 19.6k/57. 6k divider

SYNC DATE:O%/ 04/ 2013

(f}@ Appl

1
0:0; R12020§5 © D@%ﬁ Bhc MEM VREECA A RC 4R, E;R222K81
2331 13 43 15 _PP3V3 S8 l?;2218 L > VREFMRGN CA B EN RC A 0 & 5 Vise Y o
1120w
2 PP3V3 S3 VREEMRGN DAC . DDRVREF_DAC e DDRVREF_DAC 0* > DELOGVK-7 i = o
e M N-REGKCW DTHEO. 5 R2207* 4 C2285 R212083 2 2Bl ace. NEAR=GR260. 3: 30m
o VALTAGESS. 3V DDRVREF_DAC DDRVREF_DAC 100K 0. 1L o T8 Te 1 2 MiP??LfSE v%sﬂfmgw; VREFCA B
2200 * 1 C2201 o i) 2 s, T L PLACE NEAR-R2261. 2: 1nm M NS OTvEs: 3
2. ?é% - rj: 3tur: a5, 0201 i R2282*
T CAl 8. 2K
R I I - S - = PLACE_NEAR-C2260. 3 2rm i
o DDRVREF_DAC 1 (Al 4 Rs) L 2280 v 20w
VoD - DDRVREF_DAC 1 02a0r 201,
5438 19 16 14 [TR)—SMBUS PCH CLK scL Uzgs%g VOUTAlL VREFMRGN DQ A R2226  4.02K LAAAZ l\quEFll\,AzRgv\l DON/F\ RD|2?)/1 R22x6 pin 2: 2 é:;:v&w
54 38 19 16 (@) SMBUS PCH DATA 1spA X voursfz VREFMRGN DQ B R2246 4.02K 1 AANZ—VREEMRGN DO B RDIV PLACE_NEAR=QR22S. 1: 2. S4mm 0201 R2280
i n T% 120w W 201 PLACE_NEAR=Q2265. 1: 2. 54mm VEM VREECA B RC L 249,
4n0 g voutcls VREFMRGN CA AB RP266  4.02K iznp 2 VREENRGN CA A RDIV. PLACE NEAR=GR225. 4: 2. 54mm VMV
Addr =0x98( WR) / 0x99( RD) 1dag VoUTDIS VREEMRGN MEMVREG I R2286  4.02K 1 AN 2—YREEMECN CA B RDLV PLACE_NEAR=QR265. 4: 2. 54mm ”:zw =
T 120w W 201
G\D
4 NOTE: MEMREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L 15 18 19 34 38 30 56 60 62 63
DDRVREF_DAC
CRI Tl CAL C2205
DDRVREF_DAC REF DAC . )
C2202 ¢ 2 - R2120%2 DDRVREF_DAC
0. 1UF —— vee GRS 2
o U2201 w20m R?»%Z%l?
ceR eR 2 PCAG557 205, VREFMRGN MEMW/REG BUE LAAN, 2 DDRREG FB o =
N o Pole VREFMRGN CPU EN L6 PLACE NEAR-R7415. 2: 1mm
3| a0 pil7 VREEMRGN DQ A EN 201
Addr =0x30( WR) / 0x31( RD) AL p2|o VREFMRGN DQ B EN
sl a2 p3l 10 VREFMRGN CA A EN
P4l 11 VREENRGN_CA B _EN
psl 12 VREFMRGN VMEMVREG EN
o7 54 38 19 16 14 SMBUS PCH CLK 1lscL P62 VREFNMRGN SPARE EN DDRVREF_DAC
67 54 30 19 16 1@y SVBUS PCH DATA 2lSDA P74 NG R2213*
THRM RESET* (15 100K " & u2204
PAD GAD 1200 Viazss
RST* on 'platformreset’ so that system S ® 212 A VREFMRGN SPARE BUF
wat chdog wi || disabl e margining. ™ P DDRVREF_DAC
_ + L 1
NOTE: Margining will be disabled across all B4 5\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 2w
. PCA9557D RESET L ——. CKPLUS_WAI VE=unconnect ed_pi ns . v
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 F NI
PCA9557D Pi n: 1 2 3 4 = DDR3 VREF MARG NG
g em e iz
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider

e I nc.
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
o8 6124 MVEM A CAA<O> R _|cao (1 6F 2 DQo|_P2 =MEM A DQ<0> o1 60 55 23 22 21 20
o0 o1 24 [Ty MEM A CAA<1> - P2 |car 8 DQL M =MEM A DO<1> o
68 61 24 MEM A CAA<2> N2 |lca2 § DQe| MO =MEM A 2> 61
68 61 24 [TR). MEM A CAA<3> > N3 |cas 2 DQa| Mt =MEM A 3> 61
68 61 24 MEM A CAA<4> M_|cad S DQa| M =MEM A 4> 61
68 6124 MVEM A CAA<5> "3 lcas g [ole M =MEM A DO<5> o1
68 6124 7 M A \<6> =M (oY) é DQs| Mo =MEM A > 61
68 61 24 MEM A CAA<7> £ |car DQr| Mt =MEM A 7> 61
68 61 24 MEM A CAA<8> 22 Icas Dl _Fit =MEM A 8> 61
oo o120 (TR)—MEM A CAA<O> gy @ ICA9 DQo| P20 =MEM A > 61
DQ1o| =MNEM A 10>
68 24 7 MEM A CKE<O> K3 |CKEO OM T_TABLE [ “NEM A 11> o 68 60 51 40 23 22 21 20 19 17
MEM A CKE<1> K4 DQL = 61
o207 (TN)—NMEMA CKE<1> g ™ ICKE1 CRI TI CA DQL2| Bt =MEM A 12> 61
68 24 7 MEM A CLK P<0> 3 ek T DQL3| E20 =MVEM A 13> 61
68 24 7 [T MEM A CLK N<O> - J2 |lck_C DQL4| E° =MEM A 14> 61
oo =MNEM A 15>
o 24217 MEM A CS L<0> —qcso* DQlDQJZ T8 =MEM A DQ<16> -
MEM A CS L<1> L4, * = 61
w7 ON)—MEMACS L<l> g  “ACST pQL7LT® =MVEM A 17> 61
L8 bV DQL8| 10 =MNEM A 18> o1
< Iov DQLY| Tt =MEM A 19> 61
P8 |Dve DQRO| R =MVEM A 20> 61
= % Iove D1l R =MEM A 21> o
DQR2| RO =MEM A 22> 61
o8 612021 7 INy—MEMA QOT<0> g % loOT b3l Rt =MEM A DOQ<23> o
DQe4l St =MNEM A 24> 61
DQes| Sto =MEM A 25> 61
DQR6| = =MEM A 26> 61
D7l =MEM A 27> 61
D8] Bt =MVEM A 28> 61
DQRo|_BLo =MEM A 29> 61
DO =MEM A 30> 61
DQB1| B8 =MEM A 1> 61 68 60 51 40 23 22 21 20 19 17
DQs0_d 1t =MEM A N<O> o
DQs1_d &t =MEM A N<1> 61
DQs2_d Pt =MEM A N<2> 61
DQs3_d Pt =MEM A N<3> 61
| 1o —MEM A P<0> w 68 60 51 40 23 22 21 20 19 17
DQs1_T| &° =MEM A P<1> 61
DQs2_T| P10 =NVEM A P<2> 61
DQS3_T| PO =MVEM A P<3> 61
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 .
+ C2300 + C2301 + C2302 + C2303 + C2304 + C2305 + C2306 + C2307
0. 1UF ——0.1UF —— 1UF —— 1UF —/— 1UF —— 1UF —— 10UF 10UF
10 —1— 10 —— 10% —— 10% —— 10% —— 10% —— 20% 20%
16V 16V 1oV 1oV 1oV 1oV 25V 25V
2 X5R-CERM 2 X5R CERM 2 XxsrR 2 xR 2 xR 2 R 2 X5R CERM 2 X5R CERM
0201 0201 402 402 402 402 0603 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 . =
+ C2320 +C2321 + C2322 + C2323 1 C2324
1UF —— 1UF —— 1UF —— 10UF 10UF
10% —— 10% —— 10% —— 20% 20%
1oV 1oV 1oV 25V 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM 2 X5R CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PPLV2_S3 _ =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2312 i
1UF —— 1UF 10UF
) v T 2 v T 10uF caps are shared between DRAM
ey ey ot CERM Distribute evenly.
60 55 23 22 21 20 _PP1V8_S3 . =
+ C2330 + C2331 + C2332 + C2333
1UF —— 1UF —— 10UF 10UF
10% - 10% —T— 20% 20%
1oV 1oV 25V 25V
2 ¥R 2 xsR 2 XsR- CERM 2 X5R CERM
402 402 0603 0603

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 TI CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH
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U2400 u2400
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
68 61 24 MEM A CAB<0O> el = . =MEM A 32> 61 60 55 23 22 21 20 _PPLV8 S3 ~ (2 OE 2) B2
o0 o1 24 [Ty MEM A CAB<1> > P2 |ca1 3 pQL| =MEM A 33> o1 M 8 85
68 61 24 MEM A CAB<2> N2 lcaz § DQe| MO =MEM A 34> 61 sl 7 =3
o5 o1 20 [Ty NEM A CAB<3> - " |cag 3 Dpg| Mt =MEM A DQ<35> o s £ £
o8 61 24 MEM A CAB<4> e |caa S ol e =MEM A DQ<36> o AL0 g Es
o8 61 24 MEM A CAB<5> 3 lcas g DGs| M =MEM A DQ<37> o1 v || vboL § s
o8 6124 7 M A_CAB<6> e |cas é pas| Mo “NVEM A - o W h 1z
68 61 24 MEM A CAB<7> B |ca7 DQ7| Mt =MEM A 39> 61 L3 w K2
68 61 24 [T MEM A CAB<8> - 22 |cas Dl _Fit =MEM A 40> 61 us L6
68 61 24 EJML‘—GO’AQ DQo| _F1o =MVEM A 41> 61 u10 M6
DQLO| F2 =MEM A 42> Vs had
o8 24 7 MEM A CKE<2> K3 |CKEO OM T_TABLE N “VEM A DO<d3 o 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 -8 OM T_TABLE SS9 -
MEM A CKE<3> K4 oL — o )
o O MEMASESE OB g DQL2| Bt MEM A DO<32> 761 68 = CRITI CAL R
68 24 7 MEM A CLK P<1> 3 ek T DQL3|_E0 =MEM A 45> o - s
68 24 7 (TN MEM A CLK N<1> > J2 |lck_C DQL4| E° -— =MEM A DQ<46> CED o > T2
DQL5| > =MEM A 47> 3
68 24 20 7 MEM A CS 1<0> L3 g0+ DQLZ —‘..#m vy arm - = C
MEM A CS L<1> Ladogy+ —“#- D o =
w2207 OR)—MEMACS 1> g 7 pQL7LT® =MVEM A_DQ<49> D o Ho =
8 |ovo pQLel 0 =MEM A 50> 61 2 =
< Iov DQLoj ! =MEM A 51> 61 7 -
P8 R8 =
e D\VR DQRO! = =MVEM A 2> 61 J6 VDD2 o8
= DVB DQR1] = @=p=VEM A DO<53> D o p -
D2 =MVEM A 54> o1 =
68 61 24 20 7 MEM A ODT<0> 38 |ooT = o
M——————— D3| Rt > =MEM A DQ<55> D o P VSSCAl [
cu1 -
D4 =MVEM A 56> o1 s P3
DQR5| 0 =MEM A 57> 61 P ™
o =]
DQR6 MEM A 58> 61 - T2
DR7|.= =MEM A 59> 61 p-
DQe8| Bt =NVEM A > 61 B8
810 =MVEM A 61> = 812 =
DQR9) =| o1 "
DO =MEM A 62> 61 =3
DQe1| B8 =MVEM A > o1 68 60 51 40 23 22 21 20 19 17 _PPLV2_S3 2 o2
@ )
L1 = DDCA
DQso_d e MVEM A N<4> o =1 P
DS G =MEM A N<5> o1 2 F12
DQs2_g Pt MVEM A N<6> 761 68 7 =
DQS3_d] oLt =MEM A N<7> o =
PP1V2 S3 A1
DQSO_T| 110 =MEM A p<4> - 68 60 51 40 23 22 21 20 19 17 = s
DQsL_T[ &0 =MEM A P<5> o1 p= vssq | Ko
DQs2_T| P10 M A P<6> 761 68 =P Lo
7| o0 =MEM A P<7> 61 a2 -
DS m = B
N6
o
P12
i1
R
J9
T6
20 1| voQ T2
ke
11
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o P =
N8

t C2400 1 C2401 1 C2402 1 C2403 1 C2404 1 C2405 1 C2406 a2
0. 1UF —/—0.1UF ——1UF —— 1UF ——1UF ——1UF 10UF
10% —— 10% —— 1o% — 1% — To% —— 10w 200 [
1V 10 1ov 1ov 0V 0V

2 X5R-CERM 2 X5R CERM 2 R 2 R 2 R 2 R 2 X5R CERM ull
0201 0201 02 402 102 102

1 -
68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 . =

1 C2420 1 C2421 1 C2422 1 C2423
1UF ——1UF ——1UF 10UF
0% — 10w —— 1o% 200
0V 0V 0V 25V

2 ¥R 2 xsR 2 ¥R 2 X5R CERM
202 02 02 0603

68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 .
PLACEMENT_NOTE:

1 C2410 1 C2411 1 C2412 -
1UF ——1UF 10UF
v 0. i T 10uF caps are shared between DRAM A

2 xR 2 xR 2 X5R CERM . X SYNC_MASTER=MASTER SYNC _DATE=MASTEH
402 402 0603 Di stribute evenly. TSI

LPDDR3 DRAM Channel A (32-63)
L g
60 55 23 22 21 20 _PP1V8_S3 . =
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LPDDR3 CHANNEL B ( 0-31)

U2500
LPDDR3- 16GB
FBGA
68 61 24 MEM B CAA<0> R |cAo (1 &F 2) DQo|_Pe -MVEM B 0> o
o8 61 24 [[N)—MEM B CAA<l> . P2 |ca1 3 pQL| —MEM B 1> o
68 61 24 MEM B CAA<2> N2 |caz g' pQe| Mo —MVEM B 2> o
68 61 24 [TR). MEM B CAA<3> » N |cA3 3 pog| M —MVEM B 3> o
68 61 24 MEM B CAA<4> M |caa o pQal e —VEM B 4> o
68 61 24 [TN) MEM B CAA<5> * 3 |cas Y D5 ™ —MVEM B 5> o
68 61 24 7 M B <6> B3 |cae é DQs| Mo =MVEM B > o
o8 o1 24 MEM B CAA<7> £ |ca7 par| M1 —MVEM B 7> "
o8 61 24 [TR) MEM B CAA<8> » o2 |cag pog|_F1t —MVEM B 8> o
68 61 24 TR MEM B_CAA<9> > <2 |cag DQo|_F10 =NVEM B > o
Fo -
o8 24 7 MEM B CKE<0> K |cKEO OM T_TABLE DQLO— REMB RO o1
MEM B CKE<1> 4 |ckEL DL =MEM B 11> o1
o D CRITI CAL pQr2| B =MEM B DO<12> o
68 24 7 MEM B CLK P<0> I3 ek T DQL3|_E0 —MVEM B 13> o
w2 7 M)—MEMB CLK N<O> g P2 ICKC DQL4| B =MEM B 14> o
o 2423 7 MEM B CS L<0> [EN P DQL5, : :Em : 12: o
wun MM MMBCSL<l> g  UAcsis ﬁj = SUEM B Do-lo
L8 oo DQL8| Tt0 =MEM B 18> o
S _ov DQLo| ™t =MEM B DO<19> o
P8 _|pove DQRO| R =MEM B 20> o
= > _|ove DQe1| =MEM B DOQ<21> o
R10 -
ooz M MMBOOTS0> g % lopr S SN B D022y ,
D4l &L =MEM B 24> o1
D5l 20 =MEM B 25> o
D6l & =MEM B 26> o1
D7l = =MEM B 27> o
DQe8| Bt =MVEM B 28> 61
DQRo| B0 =MEM B 29> o1
DQBo}_ 2 =MEM B 30> o
DQB1| B8 =MEM B, 1> 61
DQs0_d 1t =MEM B N<O> o
DQs1_d & =MVEM B N<1> o
DQs2_d Pt =MVEM B N<2> o
DQs3_g Pt =MVEM B N<3> 61
DQSo_T| 110 =MVEM B P<0> 61
DQsL_T[ &0 =MEM B P<1> o
DQs2_T| PO =MEM B, P<2> 61
DQS3_T| 220 =MVEM B P<3> 61
68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 .
JLC25OO t C2501 1 C2502 t C2503 1 C2504 1 C2505
0. 1UF —/—0.1UF ——1UF —— 1UF ——1UF —1uF
1 —_ —— 0% — 1% — To% —— 10w
—IT AU P P A . ;i . &
0201 0201 02 102 102 102
68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 . =
JLC2520 t C2521 t C2522 JLC2523
1UF ——1uF ——1UF 10UF
0% — 10w —— 1o% 200
"F o . . & T -
203 02 02 0603
1
68 60 51 40 23 22 21 20 19 17 _PP1V2_S3

g
|

10% —T— 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.

60 55 23 22 21 20

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

68 60 51 40 23 22 21 20 19 17

PP1V8 S3

PP1V2 S3

3|&[2(3

&

§

PP1V2_S3

PP1V2 S3
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LPDDR3 CHANNEL B (32-63)

U2600
LPDDR3- 16GB
FBGA
68 61 24 MEM B CAB<0> R |cao (1 ©F 2) DQO|_P® =MEM B 32> o1 60 55 23 22 21 20 _PP1V8 S3 ~
o0 o1 20 [Ty MEM B CAB<1> > 2 |cal 3 pQL| ™ =MEM B DQ<33> o pa
68 61 24 MEM B CAB<2> N2 lcaz § DQe| MO =MEM B 34> 61 sl
o8 61 24 [TR) MEM B CAB<3> - N3 |cas 3 DQa| Mt =MEM B 35> 61 A8
68 61 24 MEM B CAB<4> M |cad P D M =MEM B 36> 61 AL0
68 6124 MVEM B CAB<5> 3 |cas g DQs| ™ =MEM B DQ<37> o w
68 61 24 7 M B_CAB<6> £ |cae é DQs| MO =MEM B > 61 el
68 61 24 MEM B CAB<7> E |ca7 DQ7| Mt =MEM B 39> 61 %
68 61 24 [T MEM B CAB<8> - 22 |cas Dl _Fit =MEM B 40> 61 us
o8 61 20 [Ty MEM B_CAB<0> - < |cag DQ|_F10 MB > 7 61 68 vio
F9 =|
o 24 7 MEM B CKE<2> X3 |CKEO OM T_TABLE DQLO— =MEM B DOsAZ> o 66 60 51 40 23 22 21 20 19 17 _PP1V2 S3 8
MEM B CKE<3> < |ckeL DQLY =MEM B DO<d3> o o
B > JE— CRI TI CAL DQL2| E11 gy =VEMB DO<4d> ~ epeya >
68 24 7 MEM B CLK P<1> B ek T DQL3| E20 =MEM B 45> 61 =
68 24 7 EM‘—ua(fc DQLAE—“M@ 61 I
68 24 22 7 MEM B CS L<0> L3 cgox DQLS : :NEM B 47> o =
68 24 22 7 MEM B CS L<1> B o DQI6L — @mp—=VEM B DO<48> D o =
m——=—=——————(] DQL7|T® @@= =VEM B DO<49> D o o
8 |pvD DQL8| 20 @@= =VEM B DO<50> P R e
l < |pwvu DQ1g| Tt =MEM B 51> 61 7
P8 |Dve DQROo| R P =MEM B_DQ<52> D = J6
= % Iove D1l R =MEM B 53> 61 pr
R10 =]
o8 612022 7 [N)—MEM B ODT<0> g %9 loDT gi R11 =0 ;Em : &2;: D) : K::
DQR4| Gt =MEM B 56> 61 "
DQRs| S0 =MEM B 57> o o
D6l & =MEM B 58> o1 =
DR7|.= =MEM B 59> 61 p-
DQe8| Bl =MEM B > o1 %
Do _BLo =MEM B 61> o 5
DO =MEM B 62> 61
DQB1| B8 =MEM B, > 61 68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 F2
DQso_d Lt =MEM B N4> o Z
D@lfCG“—“ME 61 >
DQs2_d Pt =MEM B N<6> 61 e
DQs3_d Pt MVEM B N<6> 7 61 68
DQS0_T| 10 —MEM B ped> " 68 60 51 40 23 22 21 20 19 17 _PPLV2 S3 2:
DQs1_T| &° =MEM B P<5> 61 =
DQE2_T| 70 gy =MEM B DOS P<6> o =P
DQS3_T| PO MEM B P<6> 7 61 68 @z
e
o
i1
J9
310
K8
K11
68 60 5140 23 22 21 20 19 17 _PP1V2 S3 o e
N8
JLC2600 + C2601 + C2602 + C2603 + C2604 + C2605 + C2606 Nz
0. 1UF ——0.1UF ——1UF —— 1UF —— 1UF —— 1UF 10UF
10 - —— 1o% — 1% — 1% —— 10w 200 R12
'T?Q;&w N U A 2 i 2 i 2 i 'T?%;&w m
0201 0201 02 02 02 02 0603
68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 o =
JLC2620 1 C2621 tC2622 JLC2623
1UF —— 1UF ——1UF 10UF
0% — 10w —— 1o% 20%
1?2; . . 1?2um
202 02 02 0603
L
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 .
JiCZGlO JiCZGll PLACEVENT_NOTE:
1UF 1UF
—F 383“ _j 38://“ 10uF caps are shared between DRAM
iy iy Di stribute evenly.
60 55 23 22 21 20 _PP1V8_S3 =
C2630 1 C2631 JLC2632
—— 1UF 10UF

e

U2600
LPDDR3- 16GB
FBGA
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w
8
£
2
&
VDDL
g
o
w
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH
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Intel reccomends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chm for CLK
60 51 24 PPOV6 SO DDRVIT
MEM A CAA<9> RP2701 56 4 5
oo o 20 (D VEM A <8> RP2701 56 3/\/\/\/ o 5% 1/32W  ax0201-FF 1 C2700
68 61 20 CAA;
w6207 % MEM A CAace> RP2701 56 - m e oW womi %ot F
5% 1/32W - 2
68 61 20 [Ty MEM A_CAAS7> RP2701 56 1 AAA 8 4X0201- HF CERM X5R- 1
o0 51 20 (Ty—NEM A CAA<S> R2700 56 1 o S% 132w 4x0201-HF
o8 20 7 [Ty MEM A CLK P<0> R2701 39 1 mz S% 120w 201 W o
o 20 7 T)—MEM A CLK_N<0> R2702 39 1 AAA 2 % i2ow 201 W 1 C2701 1 C2702
o0 20 7 (T)—MEM A CKE<1> R2703 B2 1 AAN2 S% 120w 201 W 0, 47TUF —— 9, 4TUF
MEM A CKE<0> R2704 82 1 , % 120w 201 W av av
68 20 7 [T AAAY 2 CERM X5R- 1 2 CERM X5R- 1
o0 51 20 (TRy—NEM A CAA<d> R2705 56 1 Y S% 120w 201 W 20 201
o0 51 20 (Ty—NEM A CAA<3> R2706 56 L AAN2 S% 1/zow 201 W
o6 61 20 [T)—MVEM A CAA<2> RP2703 56 4 AAA S% /20w 201 W 4
o8 61 20 (TR MEM A CAA<1> RP2703 56 3 AN s 5% 132w 4x0201-HF 1 C2703 1 C2704
o0 51 20 (Ty—NEM A CAA<O> RP2703 56 2 AN S% 132w 4X0201-HF 0. 47UF ——0.47UF
MEM A_CAB<9> R2725 56 1 , 5% 1/32W  4x0201HF e e
ee o1 21 [T AAAY 2 CERM XSR 1 2 CERM xR 1
o8 61 21 [TN)—MEM A CAB<8> RP2707 56 AANS 5% 1/20W 201 MF 201 1
o8 6121 7 (TR)—MEM A CAB<6> RP2707 56 3 5 S% 1/32W  4x0201-HF
o0 o1 21 (TNy—MEM A CAB<7> RP2707 56 2 m 7 5% 1/32W  4x0201-HF
o8 61 21 [T MEM A CAB<5> RP2707 56 1 AN, g 5% 132w 4xo201-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
[mans NV 5 209 — 20%
o8 21 7 [Ty MEM A CLK N<1> R2708 30 1 AAA 2 O% M2owW 201 W 2 W ema 2 A e
o0 21 7 (T)—MEM A CKE<2> R2709 B2 1 AAN2 S% 120w 201 W 201 201
o 21 7 (T)—MEM A CKE<3> R2720 82 1 ANAZ S% 120w 201 W
o0 o1 21 (TRy—NEM A CAB<d> R2721 56 1 ANN2 S% 120w 201 W 4
o8 61 21 [TR) MEM A CAB<2> RP2704 56 4/\/\/\/ 5 5% 120w 201 W 1 C2707 1 2708
68 61 21 VEM A_CAB<3> RP2704 56 3 5 5% 1/32W  4x0201-HF 0. 47UF 0. 47UF
[mnv AAAY o 20% T 20%
MEM A CAB<1> RP2704 56 2 7 5% 132w 4x0201-HF 2V av
oo o1 21 [T NN\ 2 CERM XSR 1 2 CERM xR 1
o8 61 21 [Ty MEM A CAB<0> RP2704 56 1 ANAS 5% 1/32W  ax0201-HE 201 201
o 21 20 7 T)—MEM A CS_L<0> R2722 82 1 ANA2 S% 132w 4x0201-H¢
o0 21 20 7 (T)—MEM A CS L<1> R2723 82 i ANN2 S% 120w 201 W
68 612120 7 VEM A _ODT<0> R2724 82 1 , 5% 20w 201 W 1 C2709
a0 NN 5550w o1 " AR
20
Spare 2 CERM X5R- 1
RP2703
56
NCX—AAN~—X NC CRI Tl CAL
596 PLACE_NEAR=RP2701. 5: 4mm 1 C2720
1732w
4X0201- HE 22LF

—F

6.3V
X5R- CERM 1
603

60 51 24 PPOV6 SO _DDRVTT
O MEM B CAA<9> RP2712 56 4 5
- VEM B_CAA<8> RP2712 86 s\ o 7w womw + C2710
o8 61 22
e D e I ANk e = il
5% 1/32W - 2
o8 o1 22 7 (T)—NEM B_CAA<6> RP2712 56 1 AN 4X0201- HE CERM X5R 1
o8 61 22 [Ty MEM B CAA<E> R2710 56 1 o S% 132w 4X0201-HF
o0 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 A A2 5% 2ow 201 W 12711 102712
o0 22 7 () MEM B CKE<1> R2713 82 IAANZ 5’ 120w 201 W 2.5.,,‘}7UF f— 2.-];}”
MEM B _CKE<0> R2714 82 1 ,  S% 120w 201 W av av
o 22 7 [ AAAY; 2 CERM XSR 1 2 CERM X5R:
o0 61 22 [Tg)—NEM B CAA<d> R2715 56 1 ,  S% 2w 201 W 201 201
o0 61 22 [TNy—MEM B CAA<2> R2716 56 1 ,  S% zow 201 W
RP27J 3 56 4 5 5% 1/ 20W 201 MF
o0 61 22 TNy MEM B CAA<3> AAN e —
o8 61 22 (TR MEM B CAA<1> RP2713 56 3,\/\/\/ 5 12713 12714
o 61 22 [T MEM B CAA<0O> RP2713 56 2 7 5% 132w 4x0201-HF 2.-,;‘7UF f— 26%47UF
o0 1 23 (TNy—MEM B_CAB<0> R2735 56 LAANZ S% 1/32W  4x0201-HF 2 W ema 2 AW en
o8 51 23 [TN)—MEM B _CAB<8> RP2717 56 AAAS 5% 120w 201 M 201 1
o0 61 23 [TN)—NEM B CAB<7> RP2717 56 3 5 5% 1/32W  4x0201-HF
68 6123 7 VEM 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% U3S2W  4x0201-HF 0. 47UF 0. 47UF
E W\/ 01 20% T 20%
o 23 7 ([N)—MEM B OLK P<1> R2718 39_;,\/\/\/2 5% 120w 201 M 2 W ema 2 A en
o8 23 7 [T MEM B _CKE<2> R2719 82 IAANZ S% 120w 201 W 201 201
o 23 7 (T)—MNEM B_CKE<3> R2730 82 1 ,  S% 120w 201 W
D MEM B CABed> RO731 o6 ]’\/\/\/2 5% 1/ 20W 201 WF
68 61 23
o8 51 23 [TR) MEM B CAB<2> RP2714 56 AW 5 5% 120w 201 W 12717 12718
68 61 23 MEM B_CAB<3> RP2714 563 6 5% 1/32W  4x0201-HF . 4TUF 0. 47UF
[mmg A% o 20% T 20%
MEM B CAB<1> RP2714 56 2 7 5% 132W  4x0201-HF av av
oo o1 23 [T NV 2 CERM XSR 1 2 CErw xsR
o8 51 23 [TN)—MEM B _CAB<0> RP2714 56 IAAN S% 1/32W  4x0201- HF 201 201
o8 23 22 7 (T)—MEM B_CS_L<0> R2732 82 LAANZ S% 132w 4x0201-H¢
o0 23 22 7 (T)—MEM B CS L<1> R2733 82 iAAN2 5% 120w 201 M
68 6123 22 7 MEM B ODT<0> R2734 82 1 , 5% 20w 201 W 1.C2719
o A Az 2719
S e
Spare %lm X5R- 1
RP2713
56
NCX—AAN~—X NC CRI Tl CAL
5% PLACE_NEAR=RP2714. 8: 4 C2740
132w
o208 v 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
7 14 PCI E TBT R2D C P<0> C2800 s e ey 2840 s || = PCIE TBT D2R P<0> oo o
m 0.10F | % séwcem s Ler POE TBT R2D P<0> AB9 | PERP_0 u2800 PETP_O| AD5 &z PCIE TBT D2R C P<0> o ior ] [ e o
; PCIE TBT _R2D N<O> AALO LCON- Rl DGE- F PETN 0|_AD7 & PCIE TBT D2R C N<O> ;
o7 1 my—PCLE TBT ReD C N<0> 2801 ||z e = PERN.O FA FOBGA R2C Lo 1 C2841  :||: _PCE TBT 2R N<O> o e
0.1UF | [130% DeRcsRioz01 SYML oF 2 0 10F | 0%t om e 026
R 2842 I PClE TBT D2R P<1>
o7 14 (PG E TBT R2D C Pel> C28?321UF I I Tow e cE o Lez POLE_TBT_R2D P<1> AAL2 | PERP 1 PETP_1| AD9 & POIE_TBT_D2R C P<1> l—|0 Y= Tow 1oV bR CERV o201 wer
- PCl E TBT R2D N<1> AB13 | PERN 1 PETN_ 1| AD11 &7 PCIE TBT D2R C N<1> .
67 14 PCIE_TBT R2D C N<1> 2803 e 16w ' — — 4 K PCl E_TBT D2R N<1> oo 1 o
(ung |t Ho SO B IR 02R el
0. 1UF g9 0. 1UF
E Cc2844 i PCIE TBT D2R P<2>
o7 10 PG E TBT R2D C P<2> C28%41UF I I Tow ek e oser Lez PCILE TBT R2D P<2> ABIS | pERP_ 2 8 PETP 2| AD13 & PCIE TBT D2R C P<2> r o 10 | [ v e osor {ooD 4 o7
; PCIE TBT R2D N<2> AAL6 | PERN 2 PETN 2| AD15 & PCIE TBT D2R C N<2> .
o7 14 (—PCLE TBT R2D C N<2> C2805 ||z e = L w = | 2845 . H . PG E TBT DoR N<> oD o
0 10r | 1% oo oo G 0. 1UF
a
I C2846 :||:__PCIE TBT D2R P<3>
o7 10 rmy—PCLE TBT R2D C P<3> C28?361ur I I oo Ler POLE_TBT_R2D P<3> AAI8 | pERP_3 PETP_3| ADL7 & POIE TBT D2R C P<3> I T L e o =7
. PCl E TBT R2D N<3> AB19 PETN 3| AD19 & PCIE TBT D2R C N<3> Z
o 1 rmy—PCLE TBT R2D C N<3> 2807 e e o PERN_3 — 1 C2847 ‘|| PCIE TBT D2R N<3> oo 1 o
0.1UF | [10% DeRcE o201 0 10F | 1% v ercem 0201
10 15 [TRy—BCH TBT_PCI E RESET L P5 | pPERST 0D N RSENSE|_U20 BT _RSENSE
26 TBT. P T L R4 | PWR_ON_POC_RSTN RBI AS| V20 TBT RBIAS ‘R2855
1K
62 60 26 25 15 17 PPV TBTLC TP_TBT MONDOO AD23 | MONDCO ADL [ 62 60 26 25 1 17 _PP3V3 TBTLC
TP_TBT MON AC24 | Mo NO STUFF
’ oM T bel oCL RSVD—G\D( L8 2%1 Security strap setting is XORed with A
BVPAS&UZ(E:SZOSQWS A A R2815* DEBUG F"'T’é"_r"""” ng ;‘;’e“”‘“" tage s bit in the flash, so the active-level ?02K867 _—
R2892 R2893 NOSTUFE MONCE: MONGBSP = i
R2890* 'R2891 1UF 3. 3K 3. 3K NOE TBT MONOBSN WL6 | MONOBSN ) depends on the code in the flash. .
3. 3K 3. 3K i 5% 5% NONE @) Used for straps in host node I'f strap != bit then security is enabl ed? e
225 % ow CErm 2 CRITI CAL 1/ 20W 1/ 20w 0201, DEBUG For nonitoring cl ock . (h GPI O 16/ DEVI CE_PCI E_RST_ 6 TP TBT PCl E RESETO L p! y ? 2
402 © 201, , 201 TP_TBT_THERM DP THERMDA @l 0 17| AB3 TBT DET STRAP 1
201, 5201 OM T_TABLE Use AA8 GND bal | for THERM DN E ) o = =
— GPIO 18 TBT_ROM SECURI TY_X(
= 60 TBT SPI_MOSI AA2 | EE DI P10 10| VI TBT DET STRAP 3
(TBT_SPl_MSI) sDi/1oo Dololl2 (TBT SPI_M SO e TBT SPI_M SO Y3 | EE DO =
u2890 s TBT SPI_CS L TS [EE CS_ N
—CS_| V3 TBT CLKREQ L 1 1 1
(IBT_SPI_ClK) 5 ICLK  4vBI T s TBT SPI_CLK U8 | EE_CLK PO E_CLKREQ.OD 2 oD ll?ozksel I1?02K862 l1?02K863
(IBT_SPI_CS 1) 1o VeSO e Deow Tvow § Tvow
=== uson XDP_JTAG | SP_TDI V2| i ’
TBTROM WP L 3 ve R2829* 1o 1015 [T ABL , 201 , 201 , 201
10K o > ixGJIi(T; ITZE Tk PG ™ REFCLK_100_| N P AB21 _ PCI E CLK100M TBT P ame o Divides 3.3V to 1.8V
[BTROM HAD L 2 e vaow 2010 D> T REFCLK_100_I NN AD2L__PGIE GLK10OM TBT N am e o es 3.3Vito 1.
G\D_THRM_PAD| N 1 ¢on—LTAG TBT _TDO % | 100 T R2895 1
] N 2 1:1 Igg EN \ng TEST_EN XTAL_25_| N_AA24 & SYSCLK CLK25M TBT R 1/\8/27\,2 SYSCLK CLK25M TBT am oo =
PVWR_GOOD TEST_PWR_GOOD 25 ouT|_AB23
XTAL_25_0UT]| TP_TBT_XTAL250UT 120w 62 60 26 25 18 17 _PP3V3 TBTLC
PP
1?020825 o5 25 _DP_TBTSNKO M. P<3> E14 | ppSNko_3_P | TMU_CLK_oUT|_AM TBT TMU CLK OUT. 20%0 55 37 36 34 20 27 26 25
§ 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 3P| Al4 TP_DP_TBTSRC ML CP<3> o L D 20w v20w 120w
B15 TP _DP_TBTSRC M. CN<3> ey o
o5 25 _DP_TBTSNKO M. P<1> E18 | ppSNKO_1_P DPSRC_3_| 62 S L5 201, 201, , 201
o5 25 _DP_TBTSNKO M. N<1> D17 | ppSNKO_1_N DPSRC_2_p| Al2 TP_DP_TBTSRC ML CP<2> - 26 25 _TBT_EN ClO PWR L
o DPSRC 2 B13 TP _DP TBTSRC M. CN<2> 62 i 25 _TBT DDC XBAR EN L
65 25 _DP_TBTSNKO_M__P<0> E20 | pPSNKo_0_P == = = 45 1o _HDM TBTMUX_SEL _TBT
o 25 _DP_TBTSNKO M. N<O> D19 | pPSNKO_0_N > DPSRC_1_P| ALO NC DP TBTSRC M. CP<l> 52 26 25 _TBTDP_AUXI O EN
B11 NC DP_TBTSRC M._CN<1>
o5 25 _DP_TBTSNKO AUXCH P G4 | DPSNKO_AUX_P 5 DPSRC_1_| oz 25 _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 1718 25 26 60 62
SNKO AC Coupl i ng - ) DPSRC 0_N B9 TP DP TBTSRC M_ON<0> o Re832'| |'Ress3
DP_TBTSNKO M. C P<0> 2820 || DP TBTSNKO M. P<0> 12 CCOT— DP TBTSNKO HPD DPSNKO_HPD = 100K 100K
g | v —zev oo »e a] DPSRC_AUX_P| J4 NC DP TBTSRC AUXCH CP o R s 9
- - 1/ 2
0. 1UF " B 25 _DP_TBTSNKI M. P<3> E6 | ppsnk1_3_P DPSRC_AUX_N_J2 NC DP TBTSRC AUXCH CN o R2878 R2879 vzow T
os s DR TBTSNKO M. C N<0> c2821 || DP_TBTSNKO M. N<O> 25 o5 R2830 o= P - = 100K 100K w1, |, %
0. 10F | [o% __1ev o201 10055 65 25 _DP TBTSNK1 M. N<3> DPSNK1_3_N DPSRC HPD AC2 DP TBTSRC HPD . s % w
! ) 1/ 20w - - M
M 65 25 _DP_TBTSNK1 M. P<2> E8 | DPSNK1_2_P 201 201
» > (22 TBISNKO M. C Pel> £2822 I I D [ BISKO M. Pl 08 201, o 25 _DP TBTSNKL M N<2> D7 | ppsnk1_2 N w fesRes il
2 TBT_GPI =
0. 1UF X5R. CE GPI O_2/ TMJ_CLK_I N AC_PRESENT| 62 60 56 37 36 34 29 27 26 25 _PP3V3 S4
o5 5 T DP_TBTSNKO M. C N<1> Cc2823 s L= DP_TBTSNKO M. N<1> 25 65 65 25 _DP_TBTSNK1 M. P<1> E10 | pPSNK1_1_P GPI O_3/ FORCE_| L6 TBT PWR EN am s
0.1uF | [0 v oot = o 25 _DP TBTSNKL M N<1> D9 | DPSNK1_1_N GPI O 4/ WAKE_OD_N| HB SMC PRE 54 DARK L oo 25 20 NO STUFF NO STUFF
GPI 05/ Cl O_PLUG_EVENT_N HV_OK Y7 TBT_Cl O PLUG EVENT_L 15 16
o5 s [T¥)—DP_TBTSNKO M. C P<2> 2824 e DP_TBTSNKO M. P<2> 25 65 s 25 _DP_TBTSNK1 M. P<0> E12 | ppsnK1 0 P ~ T o6 oGO SA oYL DM TETVUX SEL TBT @15 . R2885" ‘R2886
0.10F | [ 0% v o1 o5 25 _DP_TBTSNKI M. N<O> D11 | pPSNK1_O_N Pl o 7 Er—— < 10K % 10K
2825 e 7| 2 SCL_ 1200 1720w
o 5 —D2 TBTSNKO M. C N<2> I I S IODZPMTBTSNKO M. N<2> 25 65 o 25 _DP_TBTSNKL AUXCH P H3 | DPSNK1_AUX_P GPI O 8/ EN_Cl O PWR_N_{ V7 TBT EN CIO PWR L oo = = 200 o1
0.10F 1SR cerm 65 25 _DP_TBTSNKI_AUXCH N HL | DPSNK1_AUX_N GPI O 9/ SX_CTRL_CD* | M TBT BATLOWL am 7 7 s
DP _TBTSNKO M. C P<3> 2826 e DP_TBTSNKO M. P<3> GPlo 14/ T1 TBTDP_AUXI O EN 25 28 27
e o 10F 1% v ozt o 1013 (COOT}—9 DP TBTSNKI HPD 4| DPSNKL_HPD @0 15 13 TBT DDC XBAR EN L @25 2
. X5R. CeRM ) oD
o5 s [T¥)—DP_TBTSNKO M. C N<3> c2827 e DP_TBTSNKO M. N<3> 25 65 N _
0. 1UF | |10 1evoz01 RZ?O%}( A R2D_C P<0> @4 | pA_Cl C0_TX_P/ DPSRC_0_P PB_Cl C2_TX_P/ DPSRC_0_P| R4 NC TBT_B_R2D CP<0> oD = 28 27
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
1120w
e DP_TBTSNKO Al P
o PRI AL C 2 ngislup T DL KO AUXCH s o0 2 o 2 [my_TBL_A D2R P<0> @2 | pa_a o0_RX_P PB Gl 2 RX_P|_R22___NC TBT B D2RP<0> - Ro88s’| |'Re887
. XoR CERM N22
6 28 TBT A D2R N<O> E22 | pA 00 RX_N PB Ol C2_RX NC TBT B D2RN<O> ame ¢
T \ Cl CO_RX_ _Cl G2_RX_ 0K 10K
o5 13¢gry—DP_TBTSNKO AUXCH C N C2829 || s DP TBTSNKO AUXOH N 25 65 o 0K 10
o.10F ey = 0 > TBT_A GOV GL BUE P1| pA_ CONFI GL/ O O 0_LSEO PB_CONFI GL/ Gl O_2_LSEQ D3 TBT B CONFIGL BUE am e 20w
20 1B A CONEI & RC KS | PA_CONFI G2/ O O_0_LSCE PB_CONFI G2/ C1 O 2 _LSOE[ ML TBT B CONFIR RC Yanu RU 201, 220
SNK1 AC Coupling : . ) ) } .
NOTE: The follow n ins require testpoints:
DP_TBTSNKL M. C P<O C2830 | DP TBTSNKI M. P<0> ARID G Lel> L241PA 1 O1L_TX PIDPSRC 2 P PB_CI CB_TX P/ DPSRC 2 Pl V&4 Ne [BL L R2D Ciorle oD o2 0 - GPlO 13 9P i 8 G:To 15
<0> 1 2 — — = - - )
R o101 M@ v ot e A R2D C N<1> J24 | pA_CI OL_TX_N DPSRC_2_N PB_Cl GB_TX_N DPSRC_2_N 24 NC TBT B R2D CN<1> ooh 3 1. @lol 9 . wloil 1
. on ) ) =
65 18 5 (Ty—DP_TBTSNKI M. C N<0> Cc2831 K DP_TBTSNK1 M. N<O> 25 65 o0 20 [Ty TBT_A D2R P<1> L22 | pp Cl OL_RX_P PB_Cl 08_RX_P|_ W22 NC TBT B D2RP<1> am e 2- GlOo2 10 - GPIO 14
TR o0 25 [y TBT_A D2R Nel> 322 | pA ¢l OL_RX_N PB CGB_RX_N_U22 _ NC TBT B D2RN<1> ame 3. o3 11 - &loo0
4 - GPlOS 12 - GPIO 12
65 18 5 [T)—DP_TBTSNKI M. C P<1> Cc2832 R DP_TBTSNK1 M. P<1> 25 65 A _LSTX N8 | pA_LSTX/ Cl 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
0.1uF |1k ey oot A_LSRX J6 | PA_LSRX/ I O_1_LSOE PB_LSRX/ Cl O 3_LSCE| P7 TBT_B_LSRX enn 6 . PaE 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 Po LoRx
0.10F | [1ge iov o201 TBTPA M__C P<1> AL6 | pA DPSRC 1_P n PB_DPSRC_1_P| A20 DP TBTPB M. C P<1> fiosy - RST_3_ >
DP_TBTSNKL M. C P<2> 2834 e DP_TBTSNK1 M. P<2> TRTPAM_G N B17]PA DPSRC_1_N g PB_DPSRC_1_N. B2l P _TBIPB M. C Nels
os 1 s 6 SYNC_MASTER=T29 RR SYNC DATE=01/ 19/ 2013
e 0.1UF | [10% aev 0201 TBTPA M. C P<3> Al8 | pPA_DPSRC_3_P T PB_DPSRC_3_P| A22 DP TBTPB M. C P<3> oD I'P!!g mia
o 10 5 (0P TBISNKL M. C N<2> 2835 . I I s Db TBISNK M. N2> - 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)
0. 1UF " T
2836 || NK1_M_P<3 TETPA AUXCH C P L4 | pA_AUX_P PB_AUX_P| K3 NC DP TBTPB AUXCH CP o 52 o0 i -
o5 10 5 [T)—DP_TBISNKL M. C P<3> 0| DP_TBTS <3> 2 s TETPA AUXCH G N 2] pa AUX N PB_AUX N_KL NC Db TETPE AUXCH ON & o w Appl e Inc.
. o
o5 10 5 ()—DP_TBTSNKL M. C N<3> Cc2837 e DP_TBTSNK1I M. N<3> 25 65 TBTPA HPD M8 | PA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB_HPD am e (5]
0. 1UF | [1% lev o201 NOTI CE OF PROPRI ETARY PROPERTY:
KR o TBT A HV EN R8 | GPI 0 0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| F1 TBT B HV EN o = e | NeoRwATI O o NED HEREIN 1S THE
cp 2838 | DP TBTSNKL AUXCH P TBT A GO SEL N2 | GPI 0_10/ PA_CI O_SEL/ BYP1 GPI O_11/ PB_Cl O_SEL/ BYP1| R2 TBT B OO SEL oD PRPRET ?M‘g‘é& e quwg“YTngprpka R
65 18 13 DP_TBTSNK1 AUXCH TR 25 65 TBT A DP_PWRDN P3 | GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT B DP_PWRDN o > | TO MAINTAI N THI S DOCUMENT | N CONFI DENCE
S| cH C C283?9 ! (Lo op TETSMKL AUMCH N 11 NOT TO REPRODUCE OR Copv 1 T
DP_TBTSNK1 AUX N ! 2 25 65 i 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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u2940
Part TPS22020
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
CRI TI CAL PP3V3_TBTLC
Max Current = 4A (850) U2940 B7 e Es ze 6002
OM T_TABLE TPS22920
o PPLVO5 TETROV. Gl10 Jio - 52 g0 PP1VOS TBTCI O b 2 R2945
W NLINE W OTH-0. 38 W1 a2 u2800 12 - WAL WOTH-O. 4 W1 = 100K
. . . . R || Vo M Gia FALCON- RI DGE- FR2C KL . . | Ve e T v Vaow
C2900 2901 2902 2903 2904 C2905 C2906 o0 o FCBGA 2930 2931 2932 200 o cop =3 W
1oF s p— [ p— e — e p— ey — 1.00F Gl16 SYM2 OF 2 L10 s p— e — 1oF CRITI CAL z
av 3v 6.3V 3v 6oy 6.3V 3v Gl8 ML1 6.3V 3v 6.3V e TBT EN QO PR
xR 2 x5R 2 x5R 2 xR 2 wr 2 xR 2 xsR 2 x5R 2 x5R 2 xR 2
0201-1 0201-1 0201-1 0201-1 02011 0201-1 0201-1 H19 N10 0201-1 0201-1 0201-1 GND 4
H Ni4 8 1 2940 s|D %\%L(?GVK- 7
e cc1ro_oi d [ore = ——Low — | sorse3
= Vi = 1
K15 — P15 Y >
VER 3
K17 R10 0201-1 »—|
K19 R14 L
K7 | | vocipo_RDV_DECAP Ti1 T[S 2
L16 T15
1 e 34 30 26 18 17 12 53 35 13 3°_PP3V3 SO
P19 ul4 57 54 43 42 41 40 39 38 37 36’ 5
T19 V11 VER 5
u1g
Vis5 SVR input to RR - 1100 mA EDP
as 8 N T3P | wacone -
a2 > HLL POC input to RR - 150 mA EDP
Pull- S0 PCH DWN5LO6VK- 7
w4 VCC3PY N4 Isolated to reduce noise from SVR " up (S0) on page SOT563
PP1VOS TBT V5
o e Q945
M N_NEGK_W DTH=0. 20 M1 J8 W
VaLTAGEL 05V K9 PPaVa_TBTLC 17 18 25 26 60 62 EP3V3 4 25 26 27 29 34 36 37 56 60 62
NI \E W DTh0. 4 W
2910 * 2011 * L14 veesps_Lg_Ys - M RECCW DT 0. 2 Mt o 3.1 W (Dual - Port)
. _ Vo Tacess 3V
fpm— O MS || svR_vecLPo 100 m £D 2.4 W (Singl e-Port)
o2 SN 2 ML7 H13 2970 * 2950 * 2951 * 2952 2953 ! EDP: 1.25 A
" 0201-1 0201-1 P17 H15 1. 0UF —— 10UF — 10UF 10UF
V19 HLT al B I A s ottt o
RITI AL H7 02011 04021 04021 04021 04021 z
L2920 = A4 VCC3P3_RDV_DECAP| [ L18 1 XV2960
0. 68UH- 20% 4. 2A- 0. 0320HM 26 NLS =
1900 mA EDP N mr\mr\ R I = SVR_I ND =3 : ]
Pl MB041B- SM M N NEGC W DTG, 20 M WLO PP3V3 TBTRDV. PP3V3 S4 TBT F
C2923 * C2922 * c2921 * C2920 * ST Nepe-TE NCx—B51 SVR_AMON NG DT 0. 20 M1 NG DT 0. 20 M
. 1 1 Vo TAceSs 3V Vo TAcess 3V
e — e — e — 1ox CRITICAL 25 £op ! C2980 C2960 * c2961 *
cnlin 2 e e - D2920 A2 20 o Lo = R p—
0402-1 0402-1 0402-1 0402-1 so0-323 A24 e 2 5 S
NSRL020MAZT1G AAL4 [ 2011 2011
1 AA20 H21 q q
= A2 H23
AAB Jia = E
= AB11 J16
AB17 J20
AC10 K13
ACL2 K21
AC14 K23
ACL6 a] L12
AC18 6 L20
AC20 ML3
AC22 el
ACA Me3
ACE )
ACB N12
Bl N16 62 60 56 37 36 34 29 27 26 25 _PP3V3 S4 TBT " P — Re
87| | vss vss| [ N20 %0 55 27 17 [TV DELAYED Pvrcd OC’ Power -up Reset
c10 P13
on 2 e fiifimes '
c14 P23
. . . CRITICAL = * C2990
Cc16 P9 R2995 O e R2990 R2992 & 0.10F
c18 R12 100K pie 100K 100K T
&) R16 o [} eow o L2990 ? e
" SYM_VER 3 " " TPS3895ADRY 402
<0 R20 o, E-3 Lo o, -y
c22 T13 Push-pul | out put
24 T17 15 m TBT _POC RESET L «w Tx-[;o TBTPOCRST MR L * |ENABLE SENSE_OUT| A TBT _PWR ON POC RST L @ 25
A T21 I_“—] TBTPOCRST SENSE s |SENSE cis TBTPOCRST CT
[e3 T23
an
c8 9 2905 'R2991 o
Dol ui2 330PF —— 24. 9K
D23 ul6 —_
E4 V13 e ¢ 201
F11 V21
F13 V23
F15 V9 Vth = 2.508V noni nal Delay = 4.04ms nom nal
F17 Y11l =
F19 Y13
F21 Y15
F23 Y17
FS Y19 SYNC_DATE=12/17/ 201
F7 Y21 — —
Fo Y23 Thunderbolt Host (2 of 2)
Y9 DIRAW NOVEBER
= il d} Appl e I nc. _
®

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

Pover aliases required by this page:
- =PPVI N_SW TBTBST (8-13V Boost | nput)

- =PP15V_TBT_REG (15V Boost Qutput)

Signal aliases required by this page
(NONE)

BOM opti ons provided by this page:
(NONE)

28 25

60 54 48 47 40 39 _PPBUS G3H
8-13V | nput
Changes required
for 2s.
R3080*
470K
5%
1/ 200
201 ,
R3081*
150K
5%
1/ 200

201,

TBTBST PWREN L

QB005
DWN32D2LFB4
DFNLOOGHA- 3
SYM_VER 2

SI 8409D8B:
Vds(max): -30V
cmTion  Vos(man): /-12v TBT 15V Boost Regul at or
Vgs(th): -1.4Vv
080 CRI TI CA
Rds(on): 46nChm @ 4.5V Vgs L3095 CRI Tl CAl
SI 840908 D3095
BGA Id(max): 3.7A @70C 6. 8UH 4. 0A PONERDY 123 PP15V_TBT
m © oo PPVIN S4SW TBTBST FET o o LYY _TBIBST BOOST _ A N[« Vout = 15. 1V
b [ 19) ~ M NREGKOW DTHE0 25 mn PIVBOGZD- SM M N NECK W DTH-0. 25 mm R3089 DFLS230L
_Li_[_ Vol tage not specified here. DI DT=TRUE 0 Max Current = 1.0A
add property on anot her page TBTBST SNSL 1 2
1 C3080 M N_LI NE_W DTH=0. 2 _rm Freq = 300KHz
M N_NEGCW DTH=0. 2 mm
——o0.10F
Y - R3091
2
ax 200K N alo|g|als TBTBST SNS2 XVB095
f M N LINE W DTH-0. 2 EX
TBTBST PWREN DIV L 120w = N M N_NECK_W DTH=0. 2 mm TBTBST VSNS 2 1 NEAR=C3095. 1: 2
i W e & &g rurce ™
<R1 2 CRI TI CAI M N_NECK_W DTH=0. 2 nm
TBTBST EN WLO 25 |EN UVLO SNs1| 6 R3090°
u3090 ol = 49. 9K
LT3957 SIS o 1 + C3097
TBTBST | NTVCC 28 || NTVCC o i (1:%?:95
M N_LTNE_W DTFEO. 2 02, — 1ot
M N_NECK_W DTH=0. 2 nm , 25V e N xs\R/ e
1 TBTBST_VSNS_RC xoR: '
. TBTBST VC 30 e BSTvS! 060 03
MR W BTEES 3 :
| - mm 1 1 1
A R3095 C3096
c3081 : c3092 i |+ c3087 R3093" reTEST KT o |t N * C3088 133K Tour ——
2. 20F —— 2. 20F —— 47PF 10K - L 2zpr 3K i
v o S8 1 2 5OV et xR 2
xor cEm 2 xor cEm 2 2 160 oo cerm 20w e W6, 060
20 20 0201 201, TBTBST SS 32 Iss <Ra>|
TBTBST VC RC FBx| 3L TBTBST FBX
24 Jgyng SO shorted to M N-RECKW BTH=0. 5
@D i nside package, E—— 1 1 1 1
1 1 NO STUFF C3084 C309A C3099
R3092 1 C3082 R3094 1 C3094 no XWnecessary 1 C3089 R:ESO%E 10UF —— 0, 001UF
73.2K ) 41. 2K —— 0. 330F SG\D D 100PF ) T8 S T, v
10w 11200 9%, Fem— ke ~ —— 1oo ysw 2 224 cerm 2 5ok cerm 2 59% cerm
L 20, ? gmwer BRI ] R R 2 2, a0, 0003 0003 o2
05 <
<R2> GND TBTEST SenD Ro C3085 C3098B !
. ™M N_LTNE_W DTFED. 5. 10UF —— 10UF ——
WLQ(falling) = 1.22 * (RL + R2) / R2 M N NEGK W DTH=0. 25 mm 209% —T— 20% —T—
5 5
WLO(rising) = WLO(falling) + (2uA * Rl) xoR CoRM 2 st—cE%A 2
— 060:
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603
088
oo, B8
| sores 'R3088
[ e 3 330K
N 120w
1S G2 wax vgs: 10v , 201
TBTBST SHDN DI V
1
R3087 3| D, 8
350K — LO6VK- 7
5% of | o
120w VER 3
A —
>3
1 1S T g5
— SMC_DELAYED PWRGD T v7 %6 3 %6
BATLOW! | sol ation
000 ) PPave s 25 26 29 34 36 37 56 60 62
oMB2D2LFBA _Io
SYMVER'S
i * Pull-up on RR page
w5 13 [TEy—PMEATLONL TBT BATLOW L oo = =

STET o
LT

—

— BT BATLOWL

KE_BASE=TRUE

25 27

28 60 62

ISYNC MASTEI LL J43

SYNC DATE=12/17/ 201,

TBT Power

Suppor t

d} Appl e I nc.
®

D =ra A

THE_| NEFORMATI ON_CONTAI NED
PROPRI ETARY ERTY.

IV ALL RI GHTS RESERVED

ROP Pl OF_API
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8 7 6 5 4 3 2 1

3. 3V/ HV Power MJX
V3P3 nust be S4 to support
wake from Thunderbolt devices
60 28 _PP3V3 S4 TBTAPWR
0 2913 17 16 15 13 11 5, PRIV S5
728162 60 58 57 56 55 52 Noni nal M n Max
I1VaPs  1100mA  1030mA  1200mA
CRITICAL 1
IHVSO  890mA  830mA  930mA (assumes 15V, 12W mi ni mum C3220
3287 |4 IHVS3  B890MA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W R p— | siava_wooeL=Ter_Mx
100UF sv‘
20% 5RCERM 2 VDD
6oV
POLY- TANT 2 PP3V3_S4 TBTAPWR 28 60 G\D_VOI D=TRUE 0201 CRI TI CAL D
CAse- e2-Sm T LI NE VI DITFO. 38 M
D 19 V3P30UT| 18 M NNEGK_W DTH-0, 20 W (Both C's) O:ﬁisgy
20 | )V3P3 vaLTAGE=S. 3V c3277 1] v con
62 60 27 _PP15V_TBT 1 PP3V3RHV_S4 TBTAPWR o0 25 (OOT} TBT_A D2R N<1> T | oo 2o 24- coveo
l s M N_LI NE_W DTH-0. 38 MM BT A DOR Peis 0. 47UF CERM XSR- 1 69 TBT A D2R C N<1> 7 TB- TB_El 1 JBT A QO SEL I 25
15. 75V 69 25
S T8V e | WHY VaThaay e < 1_C3276 i 69 TBT A D2R C P<l> s |tB+ AUXI O EN_2¢__TBTDP AUXI O EN am =
1 3211 0. 47UF [ DP_PD_°___TBT A DP PvRON am >
. 1 >
3215 3210 R Tz'lol ——our 3230 e o0 DP TETPA AUXGH + |auxe
—_ — 10% DP_TBTPA AUXCH C N I 0
Lo pu— u3210 v T R o0 25¢B> 0. 10 1T ™ 69 DP TBIPA AUXCH P > laux+ (h AUXI O | 22 TBT A Cor1 AUEDC N 2 69
v, , 2V CD3211A1RGP X6R CERU cer R R 60 25 DP_TBTPA AUXCH C P 201
R cerut Sor =4 o201 0402 102 D> | 3231 N (17 AUXI OF|_#2___TBT A DoR1_AUXDDC P 28 66
0603 402 10% 16V
16 |ENHVU FAULTZ| 4 0.10F 1T 16 13 ()P TBTS\KO_DOC DATA + IDbC_DAT TBT: RX_1
oo 16 13 [T)—D2_TETSNKO DOC QLK s |DDC_CLK
57 56 18 [T S4_PVWR_EN 5 |EN | SET_V3P3[ 8 TBTAPWRSW | SET_V3P3
27 25 [T TBT A HV_EN 11 [HV_EN | SET_S0|_10 TBTAPWRSW | SET_SO 25 (o} TBT A CONFI Gl _BUF 15 _|CA DETOUT CA_DET|8 TBT A CONFIGL RC 28
57 55 [T PM SLP S3 BUF L 17 |so | SET_S3| @ TBTAPWRSW | SET_S3 C3232 K "
69 25 [TN)—DETBTPA M. C Pl> I | [z oav 1 69 DP_TBTPA M._P<1> DP+ -
TBTHV: P15V TBTHV: P15V 0. 2208 SR o1
5 5
G\ND TR o9 25 [T)—DP_TETPA M. C Nel> 69 DP_TBTPA M. Nel> 1 |pp-
— f f f 1_C3233 e I DPM.O+H 1 0P A LSX M P<i> 28 69
T B B B 1ov: see R3210 R3211 R3212 | = —
al 4 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 m TBT_A LSTX LSTX (iry
1/ 20w 1/ 20w 1 20w = TBT: LSX_A_R2P/ P2R (P/ N)
W W W 25 (OOT}—TET A LSRX 2 |LSRX (e
201, , 201 , 201
TBTAPWRSW | SET. R <RV3P3>
3 B! DP_TBTPA_HPD 12_|HPDOUT HPDL_!7. TBT_A HPD 28
TBTAPWRSW | SET_SO R
TBTHV: P15V TBTHV: P15V D _THVPAD
N N Single-fault protection o1 - "
R3213 R3214 requires two R's per HV
22. 6K 22. 6K
1% 1% 1 SET_Sx with CD3210.
20w 120w
'3 Single R on | SET_V3P3 K
201, , 201
C <RHVS3> <RHVS0> I'LIM = 40000 / RISET C
For 12V systens:
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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 Connector A
Noni nal Mn Max L3200
FERR- 120- CHV 3A
IHVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum)
il 2 PP3V3RHV_S4 TBTAPVR F
W R_LINEWE DITE0. 38 T
0603 M N_NEGC W DTH=0. 20 MM
. VoL TAce-18v TBTACOMN 1 C
C3200 ML N W DIT0. 58 1T
R3201 M N_NEGK_W DTH=0. 20 MM GND_VOI D=TRUE
0. 01UF —— 12 VoL TAGES 16, 0V -
sov TBTACCNN 20 RO L (0-18.9v) C3205 !
2 W KLLI NI DIT0. 38 1T
1 3201 VOLTAGE=18V 20w o
" 2
o onr - soaome
@O va D=TRE (Both C's)
(Both C's) e 3270 e
TBT Dir DP Dir DP Dir TBT Dir Ilzn% 6.3V 1_TBT A R2D C P<0> mzssg
3274 NI 313200 = - 69 TBT A RPD P<0> 0. 220F R ool BT A 2D C feon
TBT A D2R P<0> ; 69 TBT A D2R C P<0> - & .= bl 25 69
o0 25 0T} 0. 47UF R o= L Pl Pl 69 TBT A R2D N<0> C3271 e r <
= v N e maweces - - VD T11 RE— L
CRTS C o201
| [z v Vol peTRE @ val o=t F TH
0. 47UF P | A TBT: RX.0 TBTACONN 7 _C
WKL N1 DI, 58 1T Vol peTRE
R3294 R3295 CRI TI CAL M NCNEGKW DTH0, 20 WA VOl D=TRE
1K 1K VoLTAGE-16. 9V
55 s 514- 0818 (0-18.9v) 3206 *
20w /20w 5 1 o o1
20 s O HOT_PLUG DETECT  GNDO-— o
2 2 200
OCONFI GL M._LANEOP O sor cer 2
NOXNET_CONECTI eTRUE NOXNET_COMECTI reTRUE 5 - 5 e
B SO @ M._LANEON O~ B
D G\DO
c3278 e OGN
10 9 DP_A LSX M._P<1>
69 25 [TR)—LETETPA M. C P<3> 0. 220 1T % s av 1 69 DP TBTPA M. P<3> P - > OM-_LANE3P M._LANE1P O - - 28 69
69 25 [Ty D2 TBTPA M. G Ne3> | 3279 T : 69 DP TBTPA M. N<3> S - 12 | SM_LANESN M. LANEINO-—L &= - DP A LSX M Ne1> 28 60
I v 14 - 8
0% oV
0. 22UF I XsR 0201 TBT: Unused 16 O G\ND GDO 15 TBT: LSX_R2P/ P2R (P/ N)
18 O AUX_CHP M__LANE2P O e
0 O AUX_CHN M._LANE2N O~ 5
O DP_PVR RETURN O
a0 va oTRE
\ SHI ELD PI NS ) (Both C's)
3272 N
o @ W T Py o 20% 6.3v L_TIBT A RPD C P<l> 25 69
R omr 1l gy \mramecen am
o= o= 3273 N f <) 25 &
= - by 69 TBT A R2D Nel> é | [zon oav
el al X5R. 0201
e
TBT: TX 1
6o 26 _TBT_A DPRL_AUXDDC P o Vol peTRE
=
6o 26 _TBT_A DPRL_AUXDDC N pe R3273
470K
TBT: RC1 s
/20w
25 _TBT_A_HPD o
200
28 _TBT_A CONFIGL RC DP Source nust pul |
1 3202 4
d HPD it th
25 (OOT}—TBT A CO¥i G Re . 0 01U own input wi
10% greater than or equal 470k R's for ESD protection
2
Xon ce to 100K (DPv1.1a on AC-coupl ed signal s
1 1 i 0201
R3252 R3251 3204 1 1 3205 R3241
1 M 1 1 100K
5% 5% 330PF — —— 330PF 5% = Si nk HPD range:
20w 120w 10% 10% 120w
W W xR M 2 2 yor cERM W High: 2.0 - 5.0V
Istc MASTER-T29_RR
Thunder bolt Connector A
: '3 ®
NOTlI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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3.3V WLAN Swi tch

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« —BP3V3 6 01315161718 20 29 40 52
_ PP3V3 W.AN - 35 36 37 39 62 39 PP3V3 W.AN R AL A2
W e o 3 TR TR LaDar  viN[e
1 3521 VOLTAGE=3. 3V VOLTAGES3. 3V RITI CAL
%ot F Mix Qurrent = 2A (850 =3 SMC WFI_PWR EN 20
10% = @ 35 37
6.3V GND
51450335 7 CoRm xR ] 1 C3550
CRI Tl CAL BYPASS=13501: 5nm L1 ouF
J3501 = 2%
= 6.3V
SSD- K99 2 xR
o Al RPORT
o+t -
olz W FI_EVENT L oD 35 3 6 =
3
o o762 POE AP R2D N C3531 e PCIE AP R2D C N am e
o - o1 1 Zem
S bl . X5R CERM 0201
O = Ler ez PCLE AP R2D P C3530 1”? PCIE AP R2D C P ) 14 o7
o 0% Tov
ol - 0. 1UF ORCERM o2t PCI E_CLK100M AP N am e s e
8
g - - PCl E CLK100M AP P @ 12 62 67
ol - PCIE AP D2R P oo 14 62 o7
ol - PCIE AP D2R N [OOD 1 62 o7
12
e
—] Supervi sor & CLKREQ# |sol ation
13
o - Delay = 130 ms +/ - 20%
O bt
ol oy PP3V3 S5 811 13 15 16 17 18 28 29 40 52
16 e 55 56 57 58 60 62 72
o G
ol g PP3V3 S4 25 26 27 20 34 36 37 56 60 62
o APCLKRQ | SOL + C3540
e 1 1
R3553 R3554 Vi) ——0.1UF
19 1 C3532 100K 232K — 1%,
o A5 20w 320w uss40 e
[¢ = 16% 3 e SLGAAPO41V
21 , 6.3V 2 2 TOFN
O CERM X5R CRI Tl CAL
201 P3V3W.AN VMON 2 |SENSE
A 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
120w
0201 EN 6 SMC W FI_PWR EN @ 29 35 37
)| 8
s2| AP CLKREQ Q L 71N Lj_> (=] AP CLKREQ R L
. TalFS/I D ]APQKRQ | sOL
R3555 R3556
100K 0
. 19 5%
1/ 20w 1/ 20W
PCl e Wake Muixi ng pakrasor ),
58 57 58 =
HlT prave s Rage7
i SEL | ouTPUT = e AANE AP CLKREQ L a2
59
L PCI E_WAKE_L ( BO) U 20w
1 1 - - Ve
'1?30?(61 C3560 ° H | AP_SOI X WAKE_L (B1) 0201
=
5% 6.3
11200 R 2 CRITICAL ST
, %01 0201 u3s560 6 AP SOI X WAKE SEL am s UFF
= NC7SB3157P6XG R3559
sc70 0
2 1
VER- 3 Bol2__PCIE WAKE L Flou) SERIES 59
AP_PClE WAKE L 4 A B1| 1 AP_SOI X_WAKE L o s 1/ 20W
9 M
G\D 0201
2
l NOSTUFF
= R3560 BLUETOOTH
0
L 2 o 3¢ g 33 7g 3y LM S
59 p
1/ 20w
MF
0201
1
o g315U1F0 SMC PME S4 WAKE L ooy 34 35 37
DD —T— 10%
e NO_XNET_CONNECTI CN=TRUE
3740 g0 " Q8510
DEN op 2| s USB BT P DWN32D2LFB4
CRITICAL = CED 4 o0 '%%f%“éﬁ‘{%
s 62 USB BT CONN P 10 | pp DM 2| 7 USB BT N B 16
op 1l 2 %‘w M_B SYNC _DATE=10/ 02/ 201,
s 62 USB BT CONN N ey X NC ! .
om 1|2 BT _VAKE Wrel ess Connector
L o anemN s
OE* 3 9 -
P 'R3512 Appl e Inc CH_NUM
4 PM SLP S4 L 13 18 34 35 57 15K '
SI GNAL_ MODEL=BT_MUX D e} 1% ®
S SEL | outPuT o .
201 NOTlI CE OF PROPRI ETARY PROPERTY:
L BT_WAKE (1) THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY. ERTY_OF_APPLE | NC.

H | USB_BT (2)
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62 60 39 30

OOB | sol ati on

PP3V3 SO0SW SSD

BYPASS=U3710: 5 mm
+ C3718
0. 1UF
10%
, 1oV
PLACE_ NEAR=13700. 1: 3mm XSGR, CeRM
CRI TI CAL CRI TI CAL 1
L3700 74LVC1G08 ¢ -
FERR- 26- CHM 6A sorso1 2 SMC O0B1 R2D L -
62 60 39 30 _PP3V3 SOSW SSD o 1 Y f L2 4 o2 PP3V3 SOSW SSD FLT +( w710 <
M N_LIKE_W DTH-0. 6mm o8 .
0603 M N_NECK_W DTH=0. 15nm 72 63 62 60 59 pp3y3 S0
1 C3701 C3702 varTAGEs. Y EEREESEEERE e
3 5|
05k UF 0ok UF NOSTUFF, NOSTUFF,
S 1oV S i 51450449 R3710* R3700* R
Yo CERM Yo CERM oA 100K 100K =
PLACE_NEAR=L3700. 1 Tmm PLACE_NEAR=L3700. 1: 1mm 33700 1120w 1120w
= 59 57 5a[43 42 41 40
- $50- 3 SRELL
GND_VO D F-RT-SM GND_VO D
g ol BYPASS=U3711: 5 mm
1
215 o2 | SMC OOBI RPD CONN L (%§7;{E _
2o oSt | SMC OOBI D2R CONN L 18
4 O — XSRV%W
sl o™ SSD PCIE SEL L o o e L CRI Tl CAL
6 o o 49 TP SSD DEVSLP - s 74LVClcos
o2 15 SSD SR EN L 15 ot SMC PWRFAI L WARN L am > o
52 SSD RESET CONN L oly o SSD_PWR _EN Q55 %0 56 57 62
" D BOC R3701 ¢ . D _BOOT R °lo —]
o5 12 (y—PCL E_SSD R2D C Ne3> C3710 1 ]|2 eovaoTre ME_0201 5% 1/ 20w NOSTUFF 0l ol SMO_PVWRFAIL_VARNLL Signal no connect on Xs1 A
0. 1UF | [ 0% TV R Gerw 0201 e 62 POLE _SSD R2D Ne3> me 11| 0 o] me] POE SSD D2R Ne3> 12 62 68 R3703
o5 12 [Ty—PCOLE_SSD_R2D C P<3> C3711 1]]2 eovacerT 6s 62 PCI E_SSD R2D P<3> re 121 5 o % tRee | POIE SSD D2R P<3> @ 12 ©2 65 100K
0. 1UF | [10% 16V X5R CERM 0201 13 43 1/ 20W
. O O
o 12 [rmy—PCLE SSD ReD C N2> C3712 i |2 oovaoree os o2 POLE SSD R2D N<2> e 1[5 o1 wme| POE SSD D2R Ne2> oD = 2 s 2t2
0.1UF | [30% 16V DERCGERM 0201 ) pa E SSD R2D P<2> e 15| 5 G141 tme | POE SSD D2R P<2> O 2 o2 s |
os 12 [rg)—PCLE_SSD R2D C P<2> C3713 i || 2 awvaorre wly ol =
0. 1UF || 10% 16V~ X5R- CERM 0201
o5 12 [Ty—PCLE SSD R2D C Nel> C3714 1 || 2 awvaoTre 71y ok
0.1UF | [30% 16V DeRCERM0201 ] o o, pOlE SSD R2D N<1> e 18| 5 S 198 tme | POE SSD D2R Ne1> oo o2 62 s
o5 12 [Ty PCI E SSD ReD C P<1> C3715 1|]2 awnvoopTrRE 65 62 PCI E SSD R2D P<1> rre 191 5 5| %7 TR | POIE SSD DPR P<l> O 12 2 o5
0.10F | [ 0% 16V OGR CERM 0201 20 36
. O O
o5 12 [Ty PCL E SSD ReD C N<0> C3716 1| 2o vap-TreE 65 62 POLE SSD R2D N<O> rre 21| 5 5| % tre | POIE SSD DPR N<O> oD 2 52 65
0.1UF | [30% 16V DERCGERM 0201 po E SSD R2D P<0> e 22 | 513 me| POE SSD D2R P<0> OO 12 o2 o5
o5 12 [TEy—PCLE_SSD ReD C P<0> C3717 1 || 2 oo vaotrRE 21y ol R3702
0 1uF | [%0% 16V SeRGcEM o201 52 SSD_CLKREQ CONN L 24
s | O 32 623 _SSD PCIE SEL L 1 2
O O 9
D [ PCI E_CLK100M SSD N ame e s 156w J_
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 216 o 30 PCI E CLK100M SSD P (T 12 62 65 0201 =
w25 ol
54 59 . . .
O O+ PCle polarity inversion and | ane reversal
55 O O_ 60 . . .
Supervi sor & CLKREQ# |sol ation 1o oot are only permtted on the device side,
- o2 provi ded the device PHY supports it
Del ay = ~55n8 58 O O
O C 63
PP3V42 G3H
PP3V3_SOSW SSD 20 39 60 02 vz & R T EREREE
CRI TI CAL 1 C3740 =
R3740" ‘R3741 VoD —— 0. 1UF
100K 232K T 0% H
6.3V
0% T U3740 ¢ Gl Gunsti ck3 Connect or
201 Yo1 SLGAAPO16V
2 2
ToFN

SSD RESET L

SSD_PVWR _EN

am =
m 15 30 56 57 62

©

SSD _CLKREQ L

PAD

‘R3742
100K

1%
1/ 20w

, 201

oD

SYNC DATE:O%/ 20/ 2013

ISYNC MASTER=J43 M.B
SSD Connect or

d} Appl e I nc.
®
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PP1V8 CAM 3; 3
NOSTUFF
L3902 NCSTUPF NOSTUEF 'R3934
1. OUH 1. 6A- 55MOHM R3930 R3932 ll?goi
K
BYPASS=U3900. K13: 2, 54MM i > P1V35 CAM SRVLXD PHASE a 190K 100 o
70 32 31 PP1V35 CAM 1008 il zow 120w i
NEAR- 1 20
M NREGCW BTH0: 2ha 13921 13922 13923 1 C3924 1 C3912 1 3379U|1:3 PLACE_ NEARSLIB900. KL3: 4VM L35 L% )
VOLTAGEST. 35V L3906 1. 0UF 0. 1UF 1, 00F O e L 2o CAM RAMCEG? o
22NH 10% 6.3V
2 s 2 53 en 2 &3 2 Edher 2 Sen’ 2 %R o PP1V8 CAM CAM RAMCEGL a
PP1V35 DDR CLK o el er 2 0201-1 0201 0201-1 0201 402 CAM RAMCECD a1
M N-RECKW BTH=0. 5h 0402 : , 'ma920  |'Re921
VOLTAGES1. 35 To0K X A
Us900 SR - a G\D CAM PVSSD g%&‘”‘ . ‘R3931 R3933 R3935
) %0
BCML5700 1% e i E 9 )
FBGA 2 CERM XSR 5201 5201 1/ 20w 1/ 20W 1/ 20W
. SYM3 OF 3 0201 L 201 , 201 2 201
CRI TI CAL A4 220- OHM 1. 4A | 2C CAM SVBDBG CLK 2 2 L3901
=M P _AGND = ' > PP1V2 CAM XTALPCI EVDD 4/ 3 | 2C CAM SMBDBG DAT s g M
= o 1. OUH 1. 6A- 55MCH
= OM T_TABLE VDDl O [ PPOVG75W?I'AH-’\£DVSRI\EMFl 32 70 0603 L . m N P1V2 CAM SRVLXC PHASE o
DDR N1 N
- 4 M N_NECK_W DTH=0. 2MVI PP1V2_ CAM 1008
= VOLTAGESD. 675V 1 C3927 * 1 3975 1 C3914 1 C3915 PLACE_NEAR=U3900. ML3: 4MM
o |)PaE G v T 13970 |1 C3971 | 3972 |+ 3973 |+ 3974 c3 391 T -
%, 0. 1UF 1000PF 0. 1UF 1000PF 0, LUF 0 LUF Bl fon
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37 35 29 LOOT}—SN AN ( IN) (SNC = ) 200
59 ONOF|
To SMC 1120w 62 36 35 3¢ (QOT}—= o]
PLACE_NEAR=RA8AL. 1: 1, SMA W
0201
TPAD_I NTWAKE: SHARED
TPAD_| NTWAKE: SHARED R4844*
0
800
63 62 60 56 39 38 34 19 15 15 _PP3V3_S3 - gmzmwm 120w
[U] DEN1006H4- 3 M
% SYM_VER 3 0201,
PLACE. NEAR=34600. 8: 1. 5
1 oom}—TPAD SPI_INT L ol T3 To .
~ F
To PCH
PLACE. NEAR-RAB42. 2: S
TPAD_| NTWAKE: SPLI T =
R4842
0
1 2
59
1720w
Ve
0201
PLACE. NEAR-RIB43. 2: 1. 5
62 60 56 37 36 34 29 27 26 25 _PP3V3 S4
4841 ¢
0. 1UF
BYPASS=U4810: 3mm 0%
CERM X5R 2
0201
CRI TI CAL
= o 74LVC2G0BGT
57 35 34 20 18 13 [T PM SLP S4 L oy sore3s
w4810 V. (TPAD USB | F_EN CONN)
5 D o TPAD USB | F_EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
% €L
120w =
Ve
, 201
CKPLUS_WAI VE=UNCONNECTED_PI NS
= 8 74LVC2Q08GT
57 35 34 29 18 13 [T PM SLP S4 L STA SoT833
ws10 ¥ (TPAD SPI_| F_EN CONN)
5 T TPAD_SPI I F_EN s 08
From PCH 4
CKPLUS_WAI VE=UNCONNECTED_PI NS
63 62 60 56 39 38 34 19 18 15
01860 'R4860
100K
72 63 62 00 -
sysnyxiRELERR S0 o DAE2DeLFes Soow
SYM_VER 3 M
® J_- - , %01
SMBUS SMC 3 SDA 5 35 3 42 62 71 TI7 T
TPAD SPI_CS L %) ] TPAD SPI_CS CONN L
SMBUS SMC 3 SCL 24 35 30 42 02 71 D < P
SMC ONOFF L 34 35 36 62 ISYNC MASTER=J43 M.B
SMC LID 34 35 36 46 62
SMC LSCC RST L 54 56 62 | PD Connect or
NOSTUFF
1C4833 1 C4834 1 4835 1 C4836
100PF Appl e Inc.
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71 67 62 42 41

71 67 62 42 41

38

38

63

63

a2z

a2z

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 37 30
u@yLPCADl> 0000000000000 0 e A2LPCOADL Al NO1| B2 SMC _PBUS VSENSE 37 40
u@yLPCAD<2> 00000000000 0 e CI2|LPCOAD2.  OMT_TABLE  AINO2L P2 g, SMCBMONISENSE =~~~ egoras
14, LPC AD<3> D11 || PCOAD3 Al NO3|_F1 N_| SENSE 37 39
7 [ LPC CLK24M SMC - H12 || PCOCLK Al NO4| B3 SMC _DCI N_VSENSE 37 a0
14 LPC FRAME L - D124| POOFRANE* Al NO5|_A3 -> SMC BMON DI SCRETE | SENSE Vani R
18 m_SNC LRESET L - C134L PCORESET* Al NOB|_B4 SMC_CPU | SENSE 37 40
15, LPC SERI H13 || PCOSERI RQ Al NO7[ A4 @=—SVC OTHER HI | SENSE am s o
15 @O—PM CLKRUN L (D) - GL1| PCOCLKRUNF Al NO8|_Bs @=—SVC PANEL | SENSE am e @
» D LPC PWRDWN L - F13d| POCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE Yani BT
13 SMC RUNTIME SOl L - F1z4LPCOSCI * AINLO| B0 g SVC LCDBKLT ISENSE  rmjorao
15 @J_NC WAKE _SCI L - B12 |PK5 Al N11[ A6 P | SENSE 37 40
Al N12| ¢t SMC W.AN | SENSE 37 30
ssqEry—SMBUS SMC 0 SO SCL (o) @=p— 10|l 200SCL Al N13[ <2 @=—SMC SSD | SENSE am o >
BT SMBUS SMC O_SO_SDA (D) =13 {1 2C0SDA Al N14| B1 @=—SMC_P3V3S0_| SENSE ann KA
1@ SMBUS SMC 1 S0 sqL () o= "] 2C1SCL Al N15| B2 @=—SVC CAVERA | SENSE e
1@ SMBUS SMC 1 SO _SDA () @=p— 2|1 2C1SDA Al N16|_ 2 @=NC SMC ADC16 am e =
soq@y—SMBUS SMC 2 S3 s (o) -—> N8 [] 2C2SCL Al N17[ 6L @=—SMC P1V0550 VSENSE am > ©
soq@—y—SMBUS SMC 2 S3 SDA () o= |1 2C2SDA Al N18[_HL @=—SVC_CPUDDR | SENSE am o ©
2s@y—SMBUS SMC 3 SCL () o—p 2|l 2C3SCL Al N19| 2 @=—SMVC P1V05S0 | SENSE am =7 «©
a1 @y SMBUS SMC 3 SDA (o) o= '2]1 2C3SDA Al N20|_B7 @=—SVC CPU VSENSE am > ©
o2@y—NC SVBUS SMC 4 ASF SCL () o7l 204SCL Al N21[ A7 @=—SVC CPUVR ADIUST | SENSE am e
s2q@ry—NC SMBUS SMC 4 ASE SDA (0D gy M [ 2CASDA AIN22| B3 g SMC CPUIMONISENSE ~~~~~  mora
soq@—SMBUS SMC 5 G3 sqL () o= V]I 2C5SCL Al N23|_A8 @=—PP3V3 WAN Q) 20 35 37 39 €2
soq@—y—SMBUS SMC 5 G3 SDA (o) @=p— 2|1 2C5SDA
- | k2 Pl L 636 49 65
w5 (OT}—SMC FAN 0 CTL - i1 |PVB/ FANOPWO Co+| Kt @=—SVC VCCI O CPU DI V2 am e
P SMC FAN O TACH - 113 |pPV7/ FANOTACHO c1-| L2 @=—SMC S5 PVRGD VIN am e
o2 OT}—NC SMC FAN 1 CTL - c11 |PK6/ FANOPWML PC5/ CL+| L1 wpSPI_DESCRI PTOR OVERRI DE L oD v
o2 [TR)—NC SMC FAN 1 TACH 22 |PK7/ FANOTACHL ~ T3CCP1/ PJ5/C2-| & @ CPU CATERR L Ny © 55
a7 (or}—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ PJ4/ C2+| 05 @=—CPU THRMIRI P_3V3 N 5
a7 SMC SENSOR PWR EN - D10 |PN3/ FANOTACH2
am— SSI 0CLK/ PA2| M - SVC PM G2 EN [OoTy 36 52 57
54 (OT}—SMC_SYS_KBDLED - L11 |PN4/ FANOPWB SSI OFSS/ PA3[_12 W PVRGD oD i
62 NC SMC T25 EN L - N2 1PN/ FANOTACH3 SSI ORX/ PA4[ L4 - SMC_DELAYED PWRGD oo 17 26 27 36
o7 (QOT}—L2_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wp SMC_PROCHOT oo 3
5 TIDH—SYS_ONEW RE M1 IPN7/ FANOTACH4
52 Om—NC_SMC FAN 5 CTL - 34 |PH2/ FANOPWVG ULRX/ BO|_F1L @=—SMC _DEBUGPRT RX L (T 33 3 o6
a7 @_SNC PCH SUSACK L (oD) - 32 |PH3/ FANOTACHS ULTX/ PB1| ELL pSMC_DEBUGPRT TX L [oTy 33 36 60
TOCCPO/ PB6| F4 - NC SMC SYS LED o =
B CPU PECI R >—> & |PECI ORX TOCCP1/ PB7|_F3 - NC SMC GFX THROTTLE L CED ©2
2 @OT}—SMC PECI L = % [PECI 0TX
g SSI 1RX/ PFO| ¥ g, SPI SNC M SO o LS
36 @_SNC BIL BUTTON L - M3 |PPO/ | RQL16 SSI 1TX/ PF1[ N0 SPI_SMC MOSI a4 67
62 MC DP_HPD L - L12 1ppP1/ | RQL17 SSI 1CLK/ PF2|_L10 Pl _SMC CLK oy 4 o7
20 SMC PME S4 WAKE L - M _IPP2/ | RQL18 SSI 1FSS/ PF3|_K10 wpSPL_SMC CS L ooy 44 o7
25 @_SNC PME S4 DARK L - 712 1pp3/ | RQL19 PF4[ Lo =S5 PVRGD T 52 57
36 ESRC _EN - J13 IPP4/ | RQL20 PF5[ K9 PM Y 13 16 17
%6 [THy—SMC_SENSOR ALERT L () - Ls [PP5/ | RQL21
NCx2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wpSNMC_DEBUGPRT EN L o =
u Ey—SMC LID - K6 |PP7/ | RQL23 WI0CCP1/ PGB| L7 = NC SMC GFX OVERTEMP Ve
a7 y—SMC_PCH _SUSWARN L - D |PQD/ | RQL24 WI2CCPO/ PHO|_K3 @=—ALL_SYS PVRGD QT 16 17 57
36 SMB INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wp—SVC_THRMIRI P o
36 SMC BC ACOK - F5 |PQe/ | RQL26
13 —PM SLP_SO_L - s [PQB/ | RQL27 WF3CCPO/ PHA| 33 —pPM PVIRBTN 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| e —pVEM EVENT L (@ B
1 PM SLP L - M _[PQs/ | RQL30 WF4CCPL/ PH7| & wpSMC_ADAPTER EN oD = %
s [IRy—SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=—SMC OOB1 D2R L am o
s E—SMC RX L - L3 IUORX T1CCP1/ PJ1| B2 gpSMC OOB1 R2D L o ©
3 (QOT}—SMC TX L - M _{U0TX T20CPO/ PI2[ A9 wpSMC CPU DBGPVWR RD L oo -
T2CCPL/PI3| @ g NCBOV BKL PWM ;e
30 @_SNC PWRFAI L WARN L (QD) E13 |USBODM(PL7)
20 (oT}—SMC WFIPWR EN E12 |USBODP (PL6) WI5CCP1/ PVB|_HLO —pPM BATLOW L oo 1 27
NOTE:
SMB Interrupt can be active high or |ow, renane net accordingly.

up to SMC rail.

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.

PP3V42 GaH EEEE T AR
L5001
30-OHM 1. 7A
i 2 PP3V3 S5 SMC VDDA
M N_LI NE_ W DTFH=0. 25MM
0402 N_NECK_W DT} 1i
B VOLTAGE=3. 3V 1 C5001
1 C5002 1 C5006 R5002 —L o 1tk
— 1F %t g% U5000 T i
6.3V oV 120w LMAFSXAHSBB 2 XSR-CERM
2 2 2 Y8R CERM M 201
0201 201 2 201 BGA
(2 OF 2)
48 44 38 (TR—| SMC RESET L SLORST* SWCLK/ T co SMC TCK 36 44 62
B o p—(
= . = SWDI O TVB[ A0 SMC TVB 36 44 62
62 36 29 By WFEI_EVENT L (211 [PK4/ RTCCLK Swo Tbg A SMC_TDO 36 62
SMC WAKE L NLIIVAKE* TDI | BLO SMC TDI 36 62
1 C5007 1 C5008 1 C5009 NC SMC HIB L M "
0,1UF  ——0. 1UF — 0. 1UF H &
S 1oV S 1oV S 1oV NG-2¢ NC
336 336 330 ™ 67 36 SMC_CLK32K 222_IXOSCD
NC_SMC_XOSCL N1 [XOSCL
VI D3
= . SMC_EXTAL a2 losco
36 SMC XTAL G13 |losc1 VREFA+|_B2 PP3V3 S5 AVREF SMC 36
VREFA- |2 XW5000
K12 [\VBAT o M
c 5 G\ND SMC AVSS 2 g1
D7 (e E3
- ox( e
o OV T_TABLE AL
E9 c7
F10 VDD D9
37 &5
J9 F9
310 ™ + C5020 1 C5021
S —— 0. 01UF 1UF
— 10% 20%
aN S 1oV Y
PP1V2 S5 SMC VDDC o s 02010 o301
M NI NE_W DTF=0. 25WM > 78
M N_NECK_W DTH=0. 1MV
VOLTAGESL. 2V K13 | | VDDC 1L [ APy
- o [ ——

PLACE_NEAR=US000. D6: 5MvI

PLACE_NEAR=US000. D6: 5Mvi

PLACE_NEAR=US000.

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

M PLACE.
\CE_NEAR=U5000. J6: 5MVI

ACE_NEAR=U5000. J6: 5MV

PLACE_NEAR=US000.

PLACE_NEAR=US000. J1: 5Mvi
J1: 5MM

1 C5010 + C5017 1 C5015 1 C5016 + C5014 + C5012 1 C5013 C5011
— 1. OUF —— 1. 0UF — 0. 1UF ——0.1UF —— 1. 0UF ——0.1UF ——0.1UF 0. 1UF
20% — 20% —— 10% 1056 — 20% —— 10% —— 10% 10%
6.3V 6.3V 10V 10V 6.3v 10V 10V 10V
X5R X5R 2 X5R- CERM 2 X5R- CERM 2 X5R 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM
0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
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ey
98853

SMC Reset "Button",

Super vi sor

& AVREF Supply

R5127 65 49 35 oy PU PROCHOT L
5 0
32 _PP3V42 G3H 1/\/\/\/2 PP3Vv42 &GH SMC SPVSR
$ o
34 M N_LI NE_W DTH=0. 4 159
4 e NOSTUFF N REGCW DTieo. 1 m %smevm
ME- LF Cc5127 - C5131 ¢ sors63
102 4. 7UF A7PF VER 3 SMC12 PECI Support
263 s
% 22
2 &3 NPO- OG- CERM 2 PP1VO5_SO 8%°11%%5%%6,
402 0201 Gl 2 17736 40 48
41 40 39 35 35 _GND_SMC AVSS PLACE_NEAR=GB159. 6: 5MM
PP3Vv42 H
70 s gg g gy gy g 3 PERVAZ G SV PROCHOT CRITI CAL
6150 D|s
© 'R51 owna2b2LFBa |
Desktops: 5V lfOSOKOO oenooe-3 | K
Mobi | es: 3. 42V VIN 5% SYM _VER 2 |_
Us110 o o5 3 15 o} PM THRMIRIP L
erien 2 VREF- 3. 3V- VDET- 3. 0V 5201 15 N 5
0 s o b, 159 R5152 :
62 34 [TRy—SMC LSCC RST L QMRL* (1P SNO903049 ~ RESET* SMC RESET L D 35 44 48 62 —] LOBVK- o
SMC ONOFF L T~AMR2* SOT563 SMC PECI L 1 2 SMCPECI LR g
62 30 35 3 [T (e s
[T e e =2 *:" VER 3 e Vv
SMC MANUAL RST L 4_|DELAY REFOUT| & M N_NECK_W DTH=0. 1 nm From S\C 1/ 20w
CRITICAL VOLTAGE=3. 3V Ve NSTUFF i
oM T oo R gl oz01 R5153 RS5151
A 4 1. 6K 330
fotot G510l * ° °l cs125:| |+ cs126
5% 0. 01UF —— SMC_THRMIRI P s i
3 tow 10% —T— 10UF —— —— 0. 01UF = 201 201
Y 200 —— —— 109 = 2 2
M- LF X5R- CERM 2 10V v
2 603 0201 X5R- CERM 2 2 X5R- CERM
SI LK_PART=SMC_RST 0402-1 01 1 |
PLACE_SI DE=BOTTOM GN\D_SMC_AVSS 35 36 39 40 41
M N_LI NE_W DTH=0. 4 mm CPU_THRMIRI P_3V3
M NCNEGK W DTH-0. 1
MRL* and MR2* must both be low to cause manual reset. VOLTAGESOV! ™ % %5 COh}
Used on mobiles to support SMC reset via keyboard. T cAL
NOTE: Internal pull-ups are to VIN, not V+. 158 R5413.34
. ] ' >
63 59 48 35 95 _SMC_BC ACOK — SMC BC ACK a5 36 48 59 63 MBT3904LP- 7 % QO—=Eet e b <D &
" " = NAKE_BASE=TRUE DRNL006- 3 o SMC NOS 506
Debug Power "Buttons - ) Ro158 o b -
PM THRMIRIP R L 1 y 2 PM THRMIRI P_L 201
. SMC ONOFF L oD 5 55 % a2 5% T e e e 47PF
. i 1 UJFOW 2 ﬁ% OG- CERM
1 1 - 0
R5116 R5115 PLACE_NEAR=GB150. 2: 5MM
PLACE 51 DE=BOTTCM 0 0 piace sioecTer
506 5% =
0583 Tiow C
M- LF M- LF

603 , 2603
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

47 46 44 38 3¢ 35 34 33 30 17 _ PP3VA2 G3H
BHBBLY
SMC Crystal Circuit 62 60 50 57 2 20 27 20 25 _PP3V3 4
SMC USB Cl ock require these crystal 2 30 20 38 17 35 13 12 53 5. PP3V3 SO
BUBBNERBEY
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz
SMC PME S4 DARK L R5167 100K 2
% 3 23 NN —s—rmow ot
R5110 e
s _SMC XTAL 130N, SMC XTAL R 62 36 35 31 _SMC_ONCFE_L R5170 10K 1,np 2
o CRITI CAL 37 35 _SMC_SENSOR ALERT L R6172 10K 1 z\an2 ™ vEow M 201
1/ 20w SMC LI D QS 71 100K 1 2 5% 1/ 20W M 201
i 3Y2x52]§n}wcs)m e SMC TX L %5- 73 10K 1 /V\/\/z 5% 1720w M 201
62 35 i
R 12, 000MHZ- 30PPM 10PF- 85C e SMCRXL R5174 100K 1m2 S 1oow W 201
s %
> ] o 35 35 _SMC_DEBUGPRT TX L R5175 20K AN 5: 20w M 201
66 35 35 _SMC_DEBUGPRT RX L RE176 20K 1 AnA2 5% 1: 20w WM 201
NaNC SMC PME S4 DARK L —  svc PME sS4 DARK L SMC TVE R5177 10K . 5% 120w W 201
1 C5110 1 C5111 % %8 2 N BASETRE = e o= e " e Too R5178 10K m S TIw W 20
62 35 i
62 35 SMC TDI QS_ 79 10K 1 2 5% 1/ 20W M 201
2 5‘2"5}‘“"1"“ 128, oo cer 52 49 40 30 17 16,35 31 9 ¢ _PP1VO5_SO o T R5180 10K mz S TZoW W oT
QS_ 81 10K 1 2 5% 1/ 20W M 201
1 s _SMC BIL_BUTTON L i
? Rg112 o197 63 59 49 30 25 _SMC_BC ACOK R5187 100K mz % __vzow w0l B
J_ 67 13 PM CLK32K SUSCLK R 1 2 SMC CLK32K 35 67 106 25 _SMC_S5 PWRGD VI N R5192 100K 1 ’\/\/\,2 5% 1/ 20W M 201
PLACE_NEAR-U0500. AEG: 5. 1mm 5% 1/20W MF 201 1/ 20w R5193 5% 1720w W 201
= 5 _SMB INT L 1 10K 3 AAA2
2 201 5% 1/ 20w MF 201
35 _SMC VOCI O CPU DI V2  _VEM EVENT L R5114 1OK’\D1W2
36 35 _CPU THRMIRI P_3V3 R5117 100K 1 AANZ S% 120w w201
1 5% 1/ 20w M 201
R5196
100K
1%
1/ 20w

201 =

_—
57 52 35 __SMC PM G2 EN R5198 100K LAAAZ
35 13 _SMC_ADAPTER EN R5185 100K AN S% 20w M 201 s
36 35 _SMC_THRMIRI P R5186 10K 1 , 5% lzow w201
NP
SMC_DELAYED PWRGD R5191 100K 2
oz M\ —Tmw P
SMC S4 WAKESRC EN R5190 100K 1 2
= M\ w1

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

ISYNC NMASTE! LL J43
SMC Shar ed Support
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35 34

35 34

Top- Bl ock Swap

PP3V3 SO §18°12%13 15 17 19 26 30 a4 36
8040 3019119277084 787 °%0%0
R5296"
1K
5%
11 200
201, R5283
1K
TOPBLK L 1 2 TRP_TOPBLK L
25 [TE)—SMC TP swe ANNZ—BEH S o swe oD
70w
201
62 60 56 37 36 34 20 27 26 25 PP3V3 S4
a7 35 20 _SMC WFI_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

2 =)

SMC PME S4 WAKE L oo 29 34 35 37

MAKE_BASE=TRUE

30 37 35 _SMC _HS COVPUTI NG | SENSE — SMC HS COMPUTI NG | SENSE 35 37 39
WAKE_BASE=TRUE
40 37 35 _SMC_PBUS VSENSE — SMC PBUS VSENSE 35 37 a0
- = WKe_BASE=TRE
30 37 35 _SMC_BMON | SENSE — SMC_BMON | SENSE 35 37 39
WAKE_BASE=TRUE
30 37 a5 _SMC_DCI N | SENSE SMC_DCI N | SENSE 35 a7 39
VAKE_BASE=TRUE
40 37 35 N_VSENSE — N _VSENSE 35 37 40
—— NAKE_BASE=TRUE
a1 37 35 Bl Dl ETE | SENSE ~ — Bl DI ETE_| SENSE 35 37 a1
—— NAKE_BASE=TRUE
40 37 35 | SENSE — | SENSE 35 37 40
—— MAKE_BASE=TRUE
30 37 35 _SMC OTHER HI | SENSE — SMC OTHER HI | SENSE 35 37 39
—— NAKE_BASE=TRUE
a1 37 35 _SMC_PANEL | SENSE — SMC PANEL | SENSE 35 37 41
= NAKE_BASE=TRUE
30 37 3s _SMC_1V2S3 | SENSE — SMC 1V2S3 | SENSE 35 37 39
= MAKE_BASE=TRUE
30 37 35 _SMC LCDBKLT | SENSE — SMC LCDBKLT | SENSE 35 37 39
= MAKE_BASE=TRUE
40 37 35 _SMC P3V3S5 | SENSE SMC_P3V3S5 | SENSE 35 37 40
= WAKE_BASE=TRUE
30 37 3s _SMC WLAN | SENSE SMC_W.AN | SENSE 35 37 39
VAKE_BASE=TRUE
30 37 35 _SMC SSD | SENSE — SMC SSD | SENSE 3s a7 39
VAKE_BASE=TRUE
30 37 35 _SMC_P3V3S0 | SENSE — SMC P3V3S0 | SENSE 35 37 39
= WAKE_BASE=TRUE
30 37 35 _SMC_CAMERA | SENSE —  SMC CAMERA | SENSE 35 a7 39
- = wkeease=tRE
NC SMC ADC16 oo 3 63 SD alias on page 103
40 37 35 _SMC P1VO5S0 VSENSE SMC P1V05S0 VSENSE 35 a7 40
= WAKE_BASE=TRUE
40 37 35 _SMC_CPUDDR | SENSE — SMC CPUDDR | SENSE a5 37 a0
- = WKe_BASE=TRE
40 37 35 _SMC P1VO5S0 | SENSE SMC P1V05S0 | SENSE 35 a7 40
= WAKE_BASE=TRUE
40 37 35 _SMC_CPU VSENSE SMC CPU VSENSE 35 a7 40
VAKE_BASE=TRUE
a1 37 35 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE [—
VAKE_BASE=TRUE
41 37 35 _SMC CPU | MON | SENSE —  SMC CPU I MON | SENSE 35 a7 a1
= WAKE_BASE=TRUE
62 39 57 36 35 20 _PP3V3 WAN — PP3V3 WAN 20 35 36 37 39 62

MAKE_BASE=TRUE

—__SMC SENSCR PWR EN 35 97 40 56
s6 40 37 35 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR_EN 35 37 40 56
AKE BASESTRUE
37 35 20 _SMC W FI _PWR EN — SMC WFI_PWR EN 29 35 37
MAKE_BASE=TRUE —_—
a7 35 _IP_SMC 5VSW PVWR_EN — TP_SMC 5VSW PWR _EN 35 37
MAKE_BASE=TRUE —_—
R5230
0
SMC_PCH SUSWARN L s 2 ___POH SUSWARN L
* (D — ke mse=TRE NN o 2
oW
b
o301
R5231
0
SMC_PCH SUSACK L N > PCH SUSACK L
% O masesTRE A% )
v oew
o361
R5216
41 (TRy—SMC HS OOV ALERT L 100
NOSTUFF 120w
R5215 201
15 10 [y POH SVLIALERT L A0,
A
oW
o R5213
1 [TIy—SMC BVON COVP ALERT L 1,\}2?\,2_‘
oow
R5210 %
o3 59 [Ty—FLNSTACKSNS ALERT L 1200,
A
yomw
201 R51214
12 [y CPUTHVENS ALERT L 1 A 599
NOSTUEF 120w
R5211
12 [y CPUBNONSNS ALERT L 100
520
oW
o R5212
. TBTM BSNS ALERT L 1 ’\}g?\/z SMC_SENSOR ALERT L o s

5%
1/ 20w
M
201

SYNC DATE:O%/ 20/ 2013
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8 7 6 5 4 3 2 1

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 S0 48 47 46 44 36 35 34 33 30 17 PPAVAZ oM
57 54 43 43 41 43 39 38 37 36 83 62 60 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 | nternal DP sve 380 381 Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K
5% 5% 18300 59 5%
Ws00 1/ 20W 1/ 20W u7701 15000 15000 1/ 20W 1/ 20W 1516259 - L7100
M M . (See Table) M M
(MASTER) 201, 5 201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, , 201 (Wite: 0x12 Read: 0x13)
38 19 16 14 SVBUS POH OK — SMBUS PCH CLK 14 16 19 71 58 38 35 SVBUS S\C O S0 SO — SMVBUS SMC 0 SO SCL 35 38 58 48 46 38 35 SMBUS SMC5 G3 S — swussecs @ sa 35 38 a6 D
L p— — 38 54 67 P — — 7 71 82 e mmomr — a8 62 71
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 S\C 5 G3 SDA —  swusscs @ oson 35 38 a6
57 58 e o = 38 55 &7 pr— — 71 3 e — 48 52 71
J L I L I L
VRef DACs Battery
w200 36950
Battery
(Wite: 0x98 Read: 0x99) - (see Table)
TBT
Battery Minager - (Wite: 0x16 Read: 0x17)
19 16 14 sveus poiak sveus s s @ sa 35 38 46
67 54 38 w800 BB
19 1§ 13 Sveus paiowa (Wite: OXFE Read: OXFF) SVBUS SNC 5 G3 SOA 35 38 48
38 55 &7
— smseoiom 18 19 29 —_—
Margin Control |
201 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 — 373038 33 21 23 33 38 37 %6
19 16 14 SveUS Pon DATA 3 Trackpad
— 4 341
o7 53 38 = I nternal DP
| Sanpung LGD Samsung | LGD AUO N N 24800
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N ¥ v sve 5?%& ?50?(91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-Ox1F or O0x30-O0x3F) N N N ' 5%% s
w000 120w 21 20w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y N M 3 —— SMBUS SMC 3 SQL 34 35 38
(wsTER) 201, 5 201 | — 42 82 71
—  SVBUS SMC 3 SDA 34 35 38
42 38 35 34 SMBUS SMC 3 S |— 42 62 71
i
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 PO GK Evcia14; 5810
87 54
(Wite: 0x98 Read: 0x99)
38 19 16 14 SMBUS PCH DATA
87 84 1 1
] sveus sve s sa 34 35 (a8 a2
J sv R53710K 5?371 LI O Finstack Tenp — 6271
59 5% 39500 — SeUS SE 3 SO 34 35 (a8 a2
5000 120w 1/ 20w = (R
M 3 (Wite: 0x92 Read 0x93)
(sreRy 201, , 201 1
63 59 3 35 SMBUS SMC 2 53 SO —  SwBUS SMC 2 S3 s 35 38 50
[E S —— —_— 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
PPoV3 S0
388 RB B SMC SO "1" SMBus Connections
1 1 726362 6959 oo
LYNX POINT LP R5310 R5311 wurgilhiRiils
8. 2K 8. 2K
59 5%
ws00 1720w 1/ 20w
o % R5360°|  |'R5361
(wrsTER) 201, , 201
sve CPU Tenp, Inlet, DDR BMON THR
2. 0K 2. 0K s
67 14 SW_POHO OK 506 5%
jrepre— w000 120w 1/ 20w Eve1704-02: L5800
M M
67 14 SM_POH O DATA (whsTER) 201, , 201 (Wite: 0x98 Read: 0x99)
| 3g 35 35 14 e S w0 sa — swwswilsosa 14 32 35 38 41 42|62 _—
BB BN e = 8 #
38 35 32 14 SVBUS SMC 1 S0 SoM o —  swus s so son 14 32 35 38 41 42|62
BB BN = 8 #
I L
LYNX PO NT LP SO "“SM.ink 1" Connections
Chi pset current
PACI921: U620
(Wite: 0x30 Read: 0x31)
62 67 [71
sveus sve 1 so sa Ta 323
3 33
62 67 [71
LYNX PO NT LP SMBUS SMC 1 SO SDA 14 32 |as
3 33
ws00
(Wite: 0x88 Read: 0x89) ISYNC MASTER=J43_M.B
71 67 .
38 35 13 94 swws s 1w sa
gl = ALS SMBus Connecti ons
38 35 37 14 SVBUS SMC 150 SOA j—
AR = 34002 D= e i
(Wite: 0x72 Read 0x73)
| @ Appl e Inc.
—  svBus svo 1 so s 9984 S
— 3B
SM.ink 1 is slave port to 62 67 71 NOTI CE OF PROPRI ETARY PROPERTY:
— SMBUS SMC 1 SO SDA T4 32 38
— 33 B THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY OF APPLE | NC.
L THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 53 OF 120
Il NOT TO REPRODUCE CR COPY I T
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onwn

=ty

I COR : COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
€0 Qurrent 1124
72 63 62 50 59 PP3V3 SO EoP Qurrent 5 7.57A
WX 24 sy BB BNE
N 100x VR A W V11 15,14 v 60 56 41 40 o _PP3V3 SASW SNS
CPU_HS_I SNS: YES caN 200x
CPU_HS_I SNS: YES o 1 C5450 . SENSE R R7450 0. 002R PLACE_NEAR=R7450: Smm DRAM_| SNS: YES
v ——our CPUHS_I SNS: YES DRAM_| SNS: YES o * 5460
. PLAGE_NEAR-5000. E2: 11 1
% §9 PPBUS S5 HS COVPUTI NG | SNS U5450 2 5 - " " — DRAM_I SNS: YES
o CRI TI CAL o1 R5455 2 & PLACE_NEAR-L000. AS: 11mm
I NA214 453K Us5460 R5465
R5450 L2 | N sc70 QUT |6 41| | SNS_HS CONPUTI NG | OUT IAAAA oSMC HS COPUTING ISENSE  fmmy a5 o7 1 NA210 4.53K
0. 002 CRI TI CAL 1% PLACE_NEAR=US000. E2: 11mm 72 51 [T ISNS 1v2 S3 N S1IN- scro QouT |8 I SNS 1V2 1 OUT IAAAA SMC 1V2S3 | SENSE oo @5 37 D
1% 1/ 20W -
D w | N+ REF|L__4 R5451"! " 1 C5455 CPU_HS_I SNS: YES CRI TI CAL E PLACE_NEAR=LS000. AS: 111
0612 (100v/v) 20K 0. 2208 72 51 [Ty SNS 1v2 S3 P 4N REF| 1 R5461" 1w 1 5465 DRAM_| SNS: YES
AP 10780137 G\ND 120w PLACEVENT_NOTES s (200V¥) 20K ——0.220F
5 4 ePaus Gan - - i - = oo b5 J— N
2 _
62 60 Place close to SMC G\D SMC AVSS 35 36 30 40 41 o 20n ) 0201
(For R and O Place close to SVC G\D_SMC_AVSS 35 36 39 40 41
(For R and )
I OOR : OTHER Hi gh Side Current Sense =
E0P Qurrent 510, 75A
WX VG 53,75
cuN 0% I APC : AirPort Current Sense
60 56 41 40 39 _PP3V3 SASW SNS
PLACE_NEAR-RS430: Sm OTHER_HS_| SNS: YES EDP Qurrent © 1.00A
OTHER_HS_| SNS: YES o 1 C5430 VAX VAT s 25 _—
0. 18 :
PPBUS S5 HS OTHER | SNS v T, &% OTHER HS| SNS: YES e roox 60 56 41 40 35 _PPIV3_SASW SNS
2 & PLAGE_NEAR-LB000, A4 11
# Y US430 e Ro433
s | NA213 1S OTHER | 453K PLACE_NEAR=RS470: 5mm Al RPORT_I SNS: YES
6 OUT . 1 2
R5430 72 | SNS HS OTHER N S{I N sc7o ouT 35 37 A - | SNS: YES o
0.003 CRITI CAL S T PLACE NEAR-US000. G 11
v 72 | SNS HS OTHER P Al REF| L R5432% e 62 a7 36 35 20 _PP3V3 WLAN - Al RPORT_| SNS: YES
(50V/ V) 201 5 .
o512 ST 20K - us470 R5475
1 G\D 11200 o T|I:g547() 2|4 INAZ14 s SMC W.AN | SENSE
£ rRy-BPBUS G3H 2 " 2 53 OTHER_HS_I SNS: YES 22 | SNS Al RPORT N s|in sc0 | OUT |& | SNS_PSVWAN | OUT 2 W oD 55
& 20| PLACEVENT NOTES 0201 0.025 CRI TI CAL % Al RPORT_| SNS: YES
GND_SMC_AVSS 120w B
Place close to SMC Eh 72 | SNS Al RPORT P ali N - REF| 1 R5471% w 1 5475
0612 1| 20K T 0.220F  piace NEAR-US000. CL: 11mm
(For R and O APN 10450024 D 5% o
1/20W S PLACEMENT_NOTES 2 53
M —_—m 0201
C IROC : 3.3V SO FET Current Sense 20 _PP3VE WAN R - o o, C
el Place close to SMC GND SMC AVSS 35 36 39 40 41
EDP Qurrent :1.02A (For Rand G
X VG 3,06
N 1000% 60 56 41 40 39 _PP3V3 SASW SNS
PLAGE_NEAR=RS440; S 3V3S0_I SNS: YES
3V3S0_I SNS: YES o 1 C5440
—o0.1UF .
P . Vi —— 01U PLACE NEAR-US000. BL: 11m 1SDC : SSD Current Sense
L E—— 2 e BB YES
dBBRLY U440 e eR ons EoP Qurrent 5 3.00A
I NA212 i
osiz-sim ) 1, | SNS PBVE SO N slin s s I SNS P3V3 (50 | QUT LAAAE SMC P3V3S0 | SENSE oD = = e
can
w CRI TI CAL o 3V3S0_I SNS: YES
0. 003 72 | SNS P3V3 SO P 4l N+ REF| L 1 W 1 C5445  PLACE NEAR-US000. B1: 11
R5440 P (1000V/ V) R5424o]k 201 J - " 60 56 41 40 39 _PP3V3 SASW SNS
a7 G\D 5% T = PLAGE NEAR-RS480; S SSD_I SNS: YES
1/ 20w ER . 1 C5480
Ve PLACENENT_NOTES SSD_I SNS: YES o
s PP3V3 SO FETR g | N 201, ——— o . 0. 1UF PLACE NEAR-UB000, C2: 11
PP3V3_SOSW SSD — 10% -
::-l:ce;l u:ec:u sve L_GND SMC AVSS 35 36 39 40 41 62 60 30 - 5480 R gggmvw on Rsssfgsl SNS: YES
or R an 0201
CRITI CAL I NA210 4 53K
= R5480 2zz | SNS SSD N 5 (1IN scro ouUT |8 I SNS P5VSgD | OUT IAAAZ SMC _SSD_| SENSE oo 35 *
1S2C : 3.3V Canera Current Sense 0.003 CRITI CAL e SSD_I SNS: YES
w 72 | SNS SSD P 4L N+ REF[ 1 R5481" e ' C5485
E0P Qurrent © 0,524 osls 7 (200M7V) 20K i PLACE NEARCUS000. C2: 11m
WX Vi1 : 16,36 mv OM T_TABLE G\D vaow 5 DAEETNOE o
GAIN 200x 56 _PPX D FET_R o 205, Prace crose 1o svc 0201
60 56 41 40 39 _PPIVS SASW NS (For R and O L G\ND SMC AVSS 35 36 39 40 41
32 _PP3V3 S3RSO_CAMVERA — B
EH =
PLAGE NEAR-RB061: 5
{7 PP3V3 SBRSO CAVERA |: CAM | SNS: VES o
e <o oot | L S _ _
31~ u e woro 5 = GeR CAM.I SNS: YES I BLC : LCD Backlight Driver Input Current Sense
NN NS WD 2 a1 o s U5420 R5425 E0P urrent : 0.67A
3 0612- SHORT | CANEI N | NA210
K BASE- TR e 7o |SNS CAMERAN | o OUT |8 | SNS CAMERA | OUT G, SMC CAMERA | SENSE o = -
0. 828 CRI TI CAL s CAM_| SNS: YES G 500%
R5420 S, | SNS CAMVERA P Al N REF| 1 R5424' v ! 5425
PP W
oMT Y (200V/ V) oK 201 L0 e eamsoon. w11 60 56 41 40 39 3V3_S4SW SNS
G\D % e
PP3V3 S3RSO CAMERA R ey = 20w PLACENENT_NOTES 2 en PLACE_NEAR=RS490: 5rm LCDBKLT_I SNS: YES
WM NLINE W OTH-0. 5 WA VOLTAGE=3. 3V gl 201, LCDBKLT | SNS: YES 1 5490
M N_NEGCW DTH=0. 2 M R5421 Place close to SMC GND SMC AVSS 35 56 30 40 a1 ot 3 _PPVI N_SOSW LCDBKLT _ 3 o - _|* S5ae et resesnn o 2o
0 (For Rand © s 30 _PPVI N SOSW LCDBKLT — T, LCDBKLT 1 NS YES
= 2 coel :
PP3V3 SO 1 /\/S\%/\/z NN U5490 frrodes R5495 —
- I NA211
Lew it osiz-swrt 4 % ), | SNS LCDBKLT N slin w0 OUT L8 | SNS LCDBKLT | OUT L R, SMC LCDBKLT | SENSE oD =
“NosTUEF o e CRI TI CAL s LCDBKLT_I SNS: YES
R5423 3. 020 72 | SNS LCDBKLT P afine REF|.L R5491" o ! C5495
v o R5490 h (500V/ V) 201
;gl PP3V3_S3 N A 2 oM T 20K PLACE_NEAR-5000. 86: 11mm
& 59 54 30 _PPVIN SOSW LCDBKLT FET G\D 1/20W < PLACEMENT_NOTES o
VLR 54 39 _PPVIN W LCDBKLT FET — o e e — 0z01
a0z M N REGW BTH0. 35 1M - Prace close to s G\ND_SMC AVSS 3s 36 39 40 41
VOLTAGE=8. 6V (For R and )
WAKE BASE-TRUE
" . DC-IN (AMON) Current Sense £L
CHARGER BMON Hi gh Side Current Sense ( =
PLAGE_NEAR-LS000. Ad: 111M PLAGE_NEAR-LS000, B3: 111 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 - A
a0 [T CHeR By 1 /\70\;\/2 @ S\C BVON | SENSE oo s o7 8 [T CHGR AMON W\/ o SMC DCI N | SENSE ooy 5 PART NUMBER Y S ISYNC VASTER=SI D J41 SYNC_DATE=02/ 26/ 201
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO H h S d t S .
v [ ——— v T T — i de Curren ensi n
| SL6259 Gain: 36x 201 (jj:nii o ses 11750008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5465 DRAMLI SNS: NO g B avemve, ,.
Seales 27881V i Sense Ris R7120. 20mohm 117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SND C5475 Al RPCRT_| SNS: NO Ap le | nc CH_NUM>
Mok Qs 3.3v at 9. 1674 e 156259 Gain: 20x P .
EDP Qurrent: 310A QD SVC AVSS 35 36 39 40 41 Max VQut: 1.4V at 8.25A 35 36 39 40 41 1170008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ®
Scater ZSAT VY 11750008 1 RES, VF, 1/ 20W 100K GHM 6, 0201, SMD C5495 LODBKLT_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
EoP Qurront: 3.5A
THE | NFORMATI ON CONTAI NED HEREI N | S THE
4! OTHER_HS_I SNS: NO PROPRI ETARY P ERTY_OF_APPLE | NC.
T — S E 5 — 11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5433 _HS_ PROPRIETARY PROPERTY OF APPLE I NG
PART NUMBER | QTY DESCR ON E NCE DE CRI TI CAL OM OPTI ON 11750008 1 RES, MF. 1/ 20W 100K GHW 5, 0201, SVD C5425 cAMLI SNS: NO I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 54 OF 120
Il NOT TO REPRODUCE OR COPY I T
1070248 1 RES, SENSE, 0. 0030HW 1W 4- TERM 1% 0612, TFT R5480 CRI TI CAL 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
44 3V3S0_I SNs: NO
11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, S\D C5445 _ A e

8 7 6 5 4 3 2




7

60 safhs a7 39 27
62

VPOR:

ggm SMC_SENSOR PWR _EN

PBUS Vol t age Sense Enable & Filter

Q6500

6 PBUSVSENS EN L

~
{o]

PPBUS G3H

=

3 PBUS SO VSENSE

R5502*
100K

1%
1/ 20W
M

201,

Max VQut :

I
5 G
T mS
4
P- CHANNEL

R5503*
27. 4K

1%
1/ 20W

3.3V at 19.77V | nput

PLACE_NEAR=US000. E1: 11MV
o| RTHEVENIN = 4573 chms

201

SMC _PBUS VSENSE

I CSO

72 63 62 80
34 30 26 18 17 15 13 12 11 8
59 57 54 43 42 41 39 38 37 36

CPU VCore Load Side

PP3V3_S0O

Current

Sense

CPUVR_I SNS: YES

CPUVR_I SNS: YES
PLACE_NEARER7310. 3: 5MM

R 4.4 CPUVR_I SNS1_P_R
| 1
50 [T CPUVR | SNS1_P A 42K 72 . P , La3k,
e 1%
e 1/ 16W
MF- LF 1o

402

CPUVR_I SNS: YES

402

PLACE_NEAR=U5540. 5: 3MV
CPUVR_I SNS: YES
1 C5540

Sense R is 0.75n0thm each,

Gai n: 274. 72x

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

4

2

) oo %5 o7 PLACE NEARLRT320. 3: oA PR 1 SN vES EDP: 32A  TDP :28.05A
PLACE_NEAR=U5000. A3: 11MM g
RS501 . R [ e —— R554] aion
K R§54%ﬁ 1 C5504 72 50 CPUVR | SNS2_P LA 2
v A S = 220 & Uss40 B
201 1/ 20W 20%, s
2 s 2 Sem VL 72 CPUVR ISUM R P 1y cros R5548
PEUSVEENS EN L DIV ‘ o \7\ 5 CPUVR I SUM | QUT LA O3K, SMC_CPU I SENSE
GND_SMC_AVSS 35 36 39 40 41 CPUVR_I SNS: YES oD ==
CPUVR_I SNS: YES VA 1% CPUVR_I SNS: YES
PLACE_NEAR=R7310. 3: 5MV s | 1/ 20w
VDOR: DC-In Voltage Sense Enable & Filter 554 RP?;‘E i 201 . z;gcng’“*l 15000, B4: 11N
72 50 [Ty CPUVR I SNS1 N A 2 724 CPUVR I SNSION R A 2 2 CPUWWR ISUM R N 0. 29UF
— 20%
yow yow 2 &
NF- LF NF- LF — X5R
$510 202 202 0201
NTUD3169CZ CPUVR_I SNS: YES GND SMC_AVSS 35 36 39 40 a1
N S L CPUVR_I SNS: YES
CHAN s DOINVSENS EN L PLACE_NEARER7320. 3: 5MM R515M47
Enabl es DC-1n VSense 4. 4;1K3 AN~
di vider when SUS present R5512°" 72 50 Ry CPUVR | SNS2 N 1 2 1%
s 100K 196 CPUVR_I SNS: YES y16w
PM SLP SUS L 2 G : 1/ 16w 1 0z
i D s waow VE L R5546 NO_XNET_CONNECT! CN=TRUE
Y W Max VQut: 3.3V at 19. 77V | nput 402 iMm
201 1%
C . : o
J_ s DOIN S5 VSENSE 02"
f
R5513 L
AL el 27, ax =
s 2w
5 W [ PLACE NEAR-LS000. B3: 11M
Y 201, RTHEVENI N = 4573 Chns
% PPDCI N G3H | SOL P- CHANNEL SMC_DCI N_VSENSE oD = | MDC : CPU DDR Current Sense
i
62 n PLACE_NEAR=U50(0. F1: 11MM
R5511 . PLACE_NEAR-US000. B3: 11MM EDP urrent 3,004
100K Fi’s:gi 1 514 WX VG 12,60
20w S T 0 220F G 200%
201 '3 2 60 56 41 40 39 _PP3V3 SASW SNS
PDCI NVSENS EN L DI V 01, 0301
4010 8 PPVVEM O SO_CPU —
L g aosavss a5 30 a0 a1 ML RE W TG, 6 M = PLACE_NEAR-RS570: Srm CPUDDR_| SNS: YES
M N NEGC W DTH-0. 1 M
TAGES1. CPUDDR_| SNS: YES o 1 5570
ws;j;g:,ro © U v X PLACE_NEAR=US000. H1: 11mm
CPU Vcore Vol tage Sense / Filter 40108 P CPUDDR | SNS: YES
)V Us570 o201 R5575
a I NA210
Vg5 R5520 oo1z-siort *| ¥ 7 | SNS CPUDDR N i scro . I SNS CPUDRR | QUT LANR 2 SMC_CPUDDR | SENSE o =+
1 Ez PPVCC SO _CPU 1 % 2 CPUVSENSE | N 1A 2 SMC _CPU VSENSE oD = 37 I e CPUDDR_| SNS: YES
PLACE_NEAR=R7310. 2: 5 MM L PLACE_NEAR=US000. B7: 1101 REEYE < 721 SNS CPUDDR P i REF| 2 R5571° " i cs575
1 C5520 . (200w 20K PLACE_ NEAR-000, 11 11
=0 22F omT GND vy
PLACE_NEAREUS000. B7: 11WM 0201 L_GND SMC AVSS 55 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
52 bl 4.53K EoP Qurrent © 3.00a
53,8 2°_PP1V05_SO 1 % 2 P1VO5VSENSE | N 1 2 SMC_P1V05S0 VSENSE @ s 7
1748 85 MR VA ff 5 30,00
60 57 56 :Ulz"gw PLACE_NEAR=U5000. G1: 11MM
PLACE_NEAR=R7640.2: 5 M 2 1 C5530 AN 100x
201 60 56 41 40 30 _PP3V3 SASW SNS
0
PLACE_NEAR-R5590: Srm P3V3S5_I SNS: YES
PLACENEARSLS000. G111 P3V3S5_I SNS: YES 1 5590
D, AV 35 36 30 40 41 w2 29 20 18 17 10 15 12 11 o _PP3V3_SB - | SRS © 1
BEEBHTHES o= v — 0.1 PLACE_NEAR=US000. A6 11mm
2 53 P3V3S5_I SNS: YES
I C1C: 1.05V SO CURRENT SENSE / FILTER T Hﬁfﬁg oo R5595
R5590 [ 272 | SNS P3V3s5 N slin sc0 OUT |& | SNS P3V3g5 | QUT 1 2 SMC_P3V3S5 | SENSE o
EDP Current : 1A 0. 0013“ CRI Tl CAl el P3V3S5_I SNS: YES
MR VA Tf 565 120w
1 L SNS P3V3s5 P 4l 1 1 1
G s00x 50 56 41 40 20 _PP3V3 SASW SNS aS > (oowy R552% & - CS595 e Near-uso0o, A6: 1
y AR
PLAGE_NEARER7640: Srm P1VO5_I SNS: YES w0 _PP3V3 S5 REG R GND 120
P1VO5_I SNS: YES o 1 C5560 ]
0. 1UF PLACE_NEAR=US000. H2: 11MM 201,
V+ p—
o, P1VO5_| SNS: YES s2 40 — PP3V3 S5 REG R = L_GND SMC AVSS 55 36 39 40 41
Us560 2 CERM X5R M N_LINE_W DTH-0. 5 MA —
PLACE_NEAR=R7640. 4: 5SMM 6201 R5561 M N REGC W D0, 20M1 PLACEMENT_NOTEs.
I NA211 4. 53K NAKE_ BASE-TRUE -4
72 53 [T I SNS 1V05 SO N s|I N scro QuT L& P1VO5S0 | QUT 1 2 SMC _P1V0O5S0_| SENSE oo 35 3 = Place close to SMC
CRI TI CAL ﬂlz"gw P1VO5_I SNS: YES (For R and O
A 72 53 (TR I SNS 1V05 SO P 4l 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
G\D 1200 Sea”
X5R . .
o o, oz01 Vol t age & Load Side Current Sensing
G\D_SMC_AVSS 35 36 39 40 41 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s BT ~-v
Appl e I nc. CH_NUV>
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON o
117 1 41 :
S0008 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C55. CPUVR_I SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
1170008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5561 P1VO5_I SNS: NO THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_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
Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR_I SNS: NO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED




PuALNLERYWAD

8 7 6 5 4 3 2

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for U5800 (EMC1704)
R5620
56 a1 40 39 PP3V3_S4SW SNS L ,\}@\,z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
o
) * 5620 B e punyniifiimes VWA ' PSS ANER_IAAN LS is e o =7
ME-LF 1. OUE VOLTAGES3. 3V 2 y
o5 006 20w 120w
2 S 0201 1 v NO STURF
PLACE_NEAR=U5660. 3: 5MV R5662 0201 667
R5821: ADDR - Ox56/0x57 (r/w) o ' C5660 Ken o
N - X X r 1% 39 1 SNS _HS COVPUTI NG P 1 2
coame scom set = Sr wagy S D> VYV
BYPASS=U5620. 1: 5: 3MM 2 S 201 1/ 20w
Re621 |* - PU: SMBus node o ’ RSEGB otb1 D
43K LSNS HS GAIN N R LANN LSS 1S G o «2 72
1/ 20W Voo 5%
NG U5620 = 1200
2 PACL921- 1- Al A PLACE_NEAR=US000. A7: 5MVI 0201
R5625 PLACE_NEAR=R7150: 5MV ol N NO STUEF
OFN 0 v R5661 669
° {ADDR_SEL/ GAI N_SEL out| 4 SMC CPUVR ADJUST I SENSE R LANAZSME COUVE ADIUST. | SENSE oo s a7 27K & ,, 0
- . ) o ! Cs625 U5660 b S s e camnie v AN
72 40 [TR)—PORISNSL P R 2 |SENSE+ READ*/ | NT| 8 MC CPU DBGPWR RD L Yan B yzow 0. 2208 CKPLUS_WAI VE=Ndi f Pr_badTer m I NA211 RSEGS kv 5%
72 40 [TR)—CPWVRISNSL N R 2 |SENSE- SM_CLK/ | NT_SEL| 1© SMBUS SMC 1 SO SCL CED 38 32 85 4, 020 20% 72 41 39 [Ty LSNS HS COVPUTING P 511N scro  QUT |8 I SNS HS GAIN QUT IAAAZ ISNS HS GAIN QUT R 2012 v
2 8 201
SM_DATA/ QUT_SEL| 2 SVBUS SVC 1 S0 spA CED 16 22 35 30 42 52 67 71 = CKPLUS_ WA VE=Ndi f Pr_badTer m CRITI CAL % 1O STUE oz
PLACE_NEAR=US5540. 1: 5MV 7 1/ 20w 1 C5665
COWM_SEL NO STUFF 72 41 39 [TR) I SNS HS COVPUTING N 411 N+ REF|_L R5663* M
500V/ 0201 0. 22UF
PLACE_NEAR=U5000. A7: 5MM ¢ v 20K 205
G\D 5% X
G\D_EPAD G\ S Avss 25 20 39 10 41 2 gy o
ol o 201,
It .
GAI N: 500X —
| LDC : LCD Panel Current Sense / Filter
L In 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 numumcurrent threshold at 0.100mA
ss a1 _PP3V3 SOSWLCD —
M N_LI NE_W DTH=0. 3 MM —_ PANEL_| SNS: YES
M NS BT o0, 3 Mt PLAGE NEAR-RS470: 5
VOLTAGE=3. 3V PANEL_I| SNS: YES |
e s LD - = e ———
PANEL _I : YE!
Us670 ey S YES
| NA210
F%"GTH) 13 72 | SNS PANEL N slin sc7o . OUT L8 | SNS PANELl, | QUT 1/</§;</2 SMC PANEL | SENSE o s o7 C
0. 1325?/“ CRI TI CAL 19 PANEL_| SNS: YES
T 72 | SNS PANEL P ali e REF| 1 R5671" het + 5675
0612- SHORT (200w V) 20K —L 0 2o VR I MON Current Sense Filter
o= p—
aND vaw 2 Gain: 200x . aa PLACEIEARAS000, L 2 s e,
s 41 _PP3V3 SOSWLCD R o 201, [ scare:  0.25a7 v R5641
ss a1 _PP3V3 SOSWLCD R — MAX VOUT: 3V AT 0. 825A L_GND SMC AVSS 0
mre womeo 3w = EDP Qurrent: 0.750 A P ACeERT_Sores %0 e 39 a0 4 - D CPUVR | MON LAAAZ— SMC_CPU | MON_ | SENSE oo =
vaLT 3v Max Vdi ff 15 nv 5% NO STUFF
MAKE_BASE=TRUE 4 1/ 20w PLAGE_NEAR=US000. B8: 5
= Place close to SMC Oggl ! C5641
(For Rand O 2ae
. " . D
Di screte High side Current threshold Q0 SMC AVSS w5 36 30 d0 =
o & NO STUFF Vref = 0.406mv Vth = 0.442 = 1A from Battery
s 42 C5611
2 % 0. 22UF Vtl = 0.290nv = 0.687A f b
2%2 PP3V3 SO ) ].”2 = 0. mv = 0. rom battery
?ég BYPASS=US601: 3MM ] BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
58 1 gSlﬁujﬁfi 2% oress
0% o0t C5601
2 CERM XSR 72 63 62 60 59 pPp3\/3 SO 0. 22UF
S50 R5619 BRBBIBRERL : e
255K BYPASS=US601: 3MM 1
= HS COVP_FB L 2
N 1 C5603 20%
R5614 o/ tew 0. 1UF S SMC BMON COVP_ALERT L o
254K R5616 Us611 e o5, oo
hew L 202K, 3 5 MCP6541T 02 2 Cerw X5R B
ey —LAAN + e 658 R5609 U5602
402 1% n >_COVP_QU DWN32D2LFB4
yiow = BMON_COVP_FB ' > oo 3
1
HS COMP_VREF o2 4 SMC HS COMP ALERT L - R5604 1ew -
- 7 oD 100K R5606 Us601 WLF
i Us612  \bs iew _1/1\9‘\/2\52 s s moeesarT a0z A
R5615 DVN32D2LFB4 AL N SC70-5
1112. 9K ‘%‘\}‘A‘Ag‘\’fég'g 2 ://Fls\é\/ 1 BMON _COMP_OUT
1iew 03 =
g HS 1 QUT R BVON _COVP_VREF 4 =
o' 9 NOSTUFF - 1
1|G SI3
1 C5610 . 1
L ! o IUF Gai n: 50x '3050?95
NOSTUFF v Scale: 2A/ V % =
2
‘R5617 ‘R5610 s Max VQut: 3.3V at 6.6A ot {BVON T QuT R
0 0 = , 402 NOSTUFF _—
20w 20w = 1 C5600
o5 = 4 . 1UF
Yor L g %10
s 2
B 'R5607 'R5600 pres
NOSTUFF g 0
% 5% =
20w 20w
DegLy v
201 201
RB5217S- 30 BYPASS=US5600: 3MM g 2020 2020
h C5606 * BMON | QUT D
0. 1P NOSTUFF
S A
Esor D5607
S 201
RB521ZS- 30
o [T I SNS HS COMPUTI NG | QUT R P/N are swapped on pur pose - « SYNC MASTER=SI D J41 SYNC_DATE=02/ 26/ 2013 A
CHGR_CSO R | o nggm
to neasure power into the system
P Y § Debug Sensors 1
KPLUS A VEral £ Pr_bad T u5600 PLACE_NEAR=U5000. A3: 5MM D27y BN e e s
S WAl VESNGi T Pr_badTer m I'NA213 CH VE
naEmCHRCSORP  slin s ouT|e _ BMON IQUT R5608 Appl e Inc. LN
CRI TI CAL 1N 2 B Dl ETE_| SENSE 35 37 ®
CHGR CSO R N i e REF| 1 : 1% o .
1 48 [T R5601 ; PLACE_NEAR=US000. A3: 5MM "
; . . KPLUS WAl VE-NGi  Pr_badTerm ) 20K e 1 5602 NOTI CE OF PROPRI ETARY PROPERTY:
Repl aci ng caps with 100K PD on | SENSE SMC i nputs GND 120w = PREPRIETANG PROPERIY O APRLE | NG, 5 T
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 I' TO MANTAI N THI S DOCUVENT | N CONFI DENCE 56 OF 120
¢ a Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES, MF, 1/ 20W 100K GHM 5, 0201, SMD C5675 PANEL_I SNS: NO £ G\D_SMC_AVSS Ed 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
= 38 I'V ALL RI GHTS RESERVED
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3

-
. Pl acenent note:

Place Q5830 between near rear vent on bottom side

'
. Pl acenent

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

Q6820

BCB46BLP

DFNL00GHA- 3
2

Q6840
BCB46BLP
DFNL00GHA- 3

QB850
BCB46BLP
DFNLO0GHA- 3

72 a2

72 a2

note:

3V suppl

CPU Proximty,

I nl et

, DDR

VOLTAGE=3. 3V

and BMON

2

THR Sensor

SYNC DATE:O%/ 20/ 2013

D =ra A

M RNEGK W DTH-0, 25 mm
Re800 MU W0, 25 1
34 30 26 18 17 12 13 32 39 3° PP3V3 SO IAAAZ PP3V3 SO_CPUTHVENS R
3892848 31 23 33 38 57 56
5% 1 C5800
120w
o 0.1UF
201 2":\‘/
2 cer xR
oot NOSTUFF
1 1
72 | NLET_THVBNS DL P R5802 R5806
s = | cRITICAL 100K 100K
PLACE_NEAR=Q5830: 3MVI 5% 5%
Sttt s s s - e NOXNET_conecT! - TRE cs801 * V) 120w 120w
1 C5830 PR ERS S s oo —L_
' @830 ] o us800 , 201 , 201
'y on TP side o BCB46BLP 8% PLACE_NEAR-US800. 3: 5rm on o 2 EMC1704- 2
DFNLO0GHA- 3 2 NPO- OG- CERM 0201
o 2 {oP1 THERWK CPUBMONSNS ALERT L -
72 | NLET_THVENS DL N D>
— L:lpbnm ALERT* CPUTHVBNS ALERT L oD
72 CPUTHVENS D2 P 4
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_OONNECTI ON=TRUE Ace 5800, 4.5 " |DP2/DN3 SNDAT; SMBUS SMC 1 SO SDA LB 14 32 35 38 41 62 67 71
NEAR- m
1 C5811 C5860 * 5860 cs802 ! -
5
DP: K] SMBUS SMC 1 SO _SCL 14 32 35 38 41 62 67 71
810 : ——47PF 4TPE == s DFNIO0GHA- 3 2200PF —— D2/ DP3 SMoL D
BCB846BLP 2 2 25V 2 BCB846BLP o 16 | SENSE+ ADDR_SEL| © CPUTHIVENS ADDR SEL
DENL006TH 3 NPO- 00G- CERM NPO- COG- CERM samcem 2| L e e = _ A
) 0201 0201 0201 72 CPUTHIVBNS D2 N SENSE- 7 R5805
PLACE_NEAR=QS860: 3MM 3 FIol_xNC 0
72 1 O} ISNS HS GAIN P 13 | DUR_SEL 5%
14 ) TH_SEL o
Detect DDR/5V/ 3.3V Proxinmity Tenperature 2 a1 | SNS HS GAIN N LR e e oo oo . , 0201
CPUTHVENS DUR SEL Pl acenent note:
NoSTUE GND_ THRM_PAD o '
R5803 PUTH TH SEL © ~ F‘_aci L.S-BOD- un-der-CPl: _ . =
10k & NOSTUFF -
5% ngm’ Wite Address: 0x98
it 10K Read Address: 0x99
w0, 5%
120w
e
w01,
BT, ML.B Bottom Proxi mty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 TBT _M.BBOT _THVENS P
2 NN w2 TBT, M.BBOT and TBD Tenp Sensor
5%
PLACE_NEAR=Q6820: 3MV “;Z;W
t C5820 0201 R5810
— 47PF a7
[, 3= 31 30 26 18 17 15 13 13 11 §._PP3V3 SO LAA/ A BPAVS S0 TBTIE | SNS R
, v 8893843 31 23 35 38 57 56 W ALK W DTF0. 5 mm
NPO- 00G- CERM R5841 5% M N.NEGCW DTH-0, 20 mm
0201 0 120w VOLTAGE=3. 3V * Cs810
TBTTHVENS D2 R N 1 2 TBT M.BBOT THVBNS N a2 72 W 0. 10F N
Vv o 1 S R5811
5%
20w 2 Cenon 22K
o Us810 20w
- TEDTHVENS. B2 P EMC1414- 1- Al ZL o
72 2(Br) -1 = 201,
- = = = = - - - - = = = = - MEOP
TBT _M.BBOT THVBNS N a2 72 r a NO_XNET_CONNECTI ON=TRUE 7
, Pl acenent note: . 5813 1 DP1 THERM/ Al TBT INLET THM L
PLACE_NEAR=GEB40: 3VM Place Q5820 close to TBT on TCP side ) 22000 3| pg RTCAL o] os CETMLBSNS, ALERT L =
+ C5840 S-S - S SsTTT ST T Tt o,
xrr e 4 9
Soon DP2/ DN3 SNDAT, SMBUS SMC 3 SDA LB 34 35 38 62 71
TBDTHVENS D2 N
7 @D 5 | o\e/ DP3 SMCLK |20 sveus sve 3 sa GBS 54 35 %0 2 71
D
TBT M. BBOT THVENS P 42 72 P - = = = = = 4 aN
. Pl acenment note: , 6
Pl ace 6840 on M.B bottom side opposite U5810
'
- - - - - - = - - - - - - - - - - - 72 42, TBT M.BBOT THVENS P
TBDTHVENS D2 P 42 72 @ —
NO_XNET_CONNECTI ON=TRUE -
PLACE_NEAR=GE850: 3MM e - = = = = - - o - - - - - - - 4 5812
1 .
C5850 | Placenent note: , PLACE NeARBB10, 4 22000
TBD m\,‘
tem s s s s s s s - - PLACE_NEAR=U5810. 5: 5nm oM #
2 NPO- COG CERM = - 0201
o201 , Thermal Sensors
TBOTHVENS D2 N a2 72 72 2(83r) 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

R6010 PP3V3 SO 8T 10 17 10 26 30 a4 30
0 37738739740 41 42 54787 59" 60
1 >
00 NOSTUFF
1/ 20w 1 C6010
B s = G
UEE BYPASS=U010: 3mm
CRI TI CAL 2 Ot xR
74LVCLCD8 201
soTg9l 2
PP3V3 SO FAN 4/%010 =
M N-REGKCW DTHEO. 3 M 08 |1 PPSV_SO 1 17 a2 49 50 54 56 57 59 60
VOLTAGE=3. 3V NC 62

518S0793
CRI Tl CAL

1 60
R6060 FF14A- 4C R11DL- B- 3H
R SM

47K %
5
5% NCx¢ O
1/ 20w

R6065 o .
47K O 5V DC
* Qon—SME AN O TACH A o | TACH
/20w “T© | MOTOR CONTROL
20 o | apo
1 Nex——0)
R6061 .
100K
060
11200 hal %\Bzmu:m

M O] DFN1006H4- 3
201, £y SYM_VER 3

35 T)—SMC FAN 0 CTL N N °

ISYNC MASTER=J43_M.B SYNC DATE:O&/ 13/ 201,

Fan
BTG, ROV T
<
d} Appl e | nc. SCH_NUM>| D
<} <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\D_b
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 60 OF 120
Il NOT TO REPRODUCE OR CCPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 O: 73
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SPI ROM

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

SPI Frequency: 50VMHz for CPU, 20MHz for SMC. SPI +SV\D SAM COnneCt or
62 60 57 56 55 18 14 11 8 _PP3V3 SUS
SAMCONN
CRI Tl CAL
BYPASS=U6101: : 3mm
1 06101 BYPASS=UB100: : 3 < CRITI CAL raor O200 1
- ?gvl v eS Wer s
2 XSR CERM U100 1 (O
o 201 VR5QB4FVZPI G 48 47 45 38 30 35 34 33 30 37 PPIVA2 GBH
VCC 64MBI T . 2o ok
U101 67 a4 _SPI_M.B CLK 6 |loLK WBON Dy (1 CO)f-5  SPI MB 1c0 MOSI a4 62 44 _SPI_ALT 10D MOSI Py 1o o o—SPL_ALT GLK 24 62
74LVC19 SPI_ALT 10l MSO 2 5 SPI_ALT CS L
2 SOT833 SPI_M BROM CS L OM T_TABLE o PlALT 1 C2 WP L -~ 8 00 7 - SPI USE_M.B s
PLACE_NEAR=UG100. 1: 12MV 62 a0 = 00 = ROM (/D 15 4 62
3
o7 as _SPL_MB CS L B ORITICAL , 1dcs b1y L2 e ws » 2 SPLATICBHODL g o ol 5 oo o= SVC TVE  (SWDIO) & = w0 o
62 44 15 Pl E B s|C 67 44 Pl_MB |2 W L WP (1 O2) 1@ SMC RESET L - - T - SMC TCOK (SWCLK)
D 67 42 _SPI_MB 1C8 HAD L T HOLD* (1 8) 1 62 48 36 35 (OOT}—=" o= IoXe - o 35 36 o
Cj\‘D G\ND THRM PAD 16~ 15
< o A
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 44 62
PLACE_NEAR=16100. 10: 5mm SPl ALT 1 C2 WP L o
PLACE_NEAR=J6100. 8: 5Snm §P| ALT 1OL M g) a4 62
PLACE_NEAR=6100. 2: 5mm
| SPI_ALT | Q0 MOSI
PLAGE NEARET6100. 15757 S AT OK “2  SAM Card ROM Sl ave
a4
PLACE_NEAR=16100. 12: 5mm SPl_ALT CS L
a4 62
PLACE_NEAR=16100. 14: 5mm
SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN
'R6133 'R6132 'R6128 'R6127 'R6126 'R6125
43 43 g 24.9 43 43 43
5% 5% 1% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
, 201 , 201 , 201 , 201 , 201 , 201
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 SPI_MB CS L
&7 14 [T SR o[ v o o PLACE_NEAR=R6125. 2 5mm oD &7
1/ 2(§W 1/ 20w
R6111 m R6121 201
15 43
SPI_CLK R 1 2 67 SPI_CLK 1 2 SPI_MB CLK
67 14 E oA 0500, A3 S o 59 PLACE_NEAR=R6126. 2: 5Snm m "
1/ 20w 1/ 20w
CPU Mast er o R6112 R6122 o M_.B ROM S| ave
o7 1@ SPI_MSI_R LARA 2 e SPIL_MOSI AR 2 SPI_MB | Q0 MSI 44
PLACE_NEAR=U0500. AAZ: 5mm o~ S, PLAGE NEAR-RG127. 2 5mm B—-
1/ 20w 1/ 20w
R6113 201 R6123 261
o 1@y SPL_MSO AR 2 o SPL_M SO R 1 2NR . SPL MB IOl MSO gy
PLACE_NEAR=U0500. AAZ: 5mm o ¥V PLACE_NEAR=U6100. 2: 5mm
1/ 20w 1/’5FOW
201 R6118 201 R6130
15 43
SPI_10<2> 1 2 67 SPl_ IO R 1 2 SPI_ MB 1@ W L
D e M e o =:a gl
1/ 2(§W 1/ 20w
R6119 o R6131 20
15 43
SPI_1 0O<3> 1 2 SPI_ 1B R 1 SPI_MB I1G3 HAD L
o7 14CB e T T m oo o,V PLACE NEAR=R6133. 2: 5rm <D
1/ 20w 1/ 20w
M
201 201
R6114
24.9
SPI_SMC M SO 1 2
7 M\ s =i
1/ 2(§W
26 R6115
15
SPI_SMC MOSI 1 2
¢ O = N\ e s
1/ 20w
SMC12 Mast er 2 R611516
SPI_SMC CLK 1 2
7> D N\ e e s i
1/ 20w
201 RGlilél7
o7 35 [Ry—SP1L SMCCS L S 2 SYNC_MASTER=YHARTANTO J44
3V PLACE NEAR=US100. T 1mm e
/
e SPI  Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

SYNC _DATE=01/09/2013

d} Appl e I nc.
®
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SPEAKER AMPLI FI

APN: 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAIN 6DB
R ght Speaker Connect or
o R6414 i m
62 60 56 53 52 47 33 32 PPSV _S4RS3 1 N 2 PP5V_S3 U6210
3 low 51850519
VL + C6407 NOSTUFF CRI TI CAL CRI Tl CAL
08 ——0.1UF
— Dot ? Re413’ .|* cB401 16404
OM T_TABLE 2 3oh cfrm PVDD 100K A 78171- 0002
5% [ 20% M RT- SM
CRITI CAL 0201 UB410 1200 2 83V o .
i mias0o “ B e O
wee M AL N W DTHED. 30 mm
72 63 59 (TR PKRANP_| NR P 2| ] 72_MAX98300 R P 2N+ . QUTH_BL I 72 62 SPKRAMP_ROUT P 1 o)
OM T_TABLE I 72 MAX98300 R N sy TN ourfa 12 62 SPKRAMP RQUT N DS
ORI Ti CAL 1% Ty
6411 o ARG o0 5
0.10F 0201 F{SHDN* GAIN.©__R AN p 4
72 53 59 [T PKRAV | NR_N 1II2 e ——O
o 'R6412
e PGND we
SPKRAVP_SHON L
63 59 m 9 :}zuw
. , 201
R6411
100K
s
120w
W
, 201
PART NUMBER | QTY 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 Tl CAL

SYNC DATE:O&/ 04/ 201,

ISYNC MASTER=J43_M.B

Audi o: Speaker

Anp

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
<E4LABEL>
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

64 OF 120

2




' 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 T 35 38 48 62 71

DA 35 38 48 62 71

s2 SYS DETECT L

NEG

*1t

NEG

o |o [~ [o |0 |= [« [~

NEG

SHLD_PI N|

SHLD_PI N|
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armsn 90 o 201 M N_NECK_W DTH=0. 1 nm o 2 2
27 csremanion o VTTREF| o PLACE_NEAR=C2720. 1: 3 LRI TI CAL TR oy 1= a00 ke
CRI Tl CAL C7441 * 1 744
e PaD D S Y 1 C7462 1 ssoue—= [ ST S
4 = 2
'R7416 1 C7416 d o i —_ %UO%LF PoLY- 2a0F 2 , 6.3V
o - E % | Bay, TaNT %2 [((:ZXV\F401
[ = QetF ‘R7417 |'R7418 605 003 s
68V
o Ham gz gdg o :
2 Q422 1100 0 s0m 1/ 20w 1/ 20w =
2201 2201 2 C7450 * R7460
0. 22UF ——
X\/\74008:| 100 —— AR 2 DDRREG VDDOSNS R
EY dov TN L e WLNED S TN LN W DTHeD. 2 o
. o M N_NECK_W DTH=0. 17 nm o M N_NECK_W DTH=0. 17 nm
MF
201
G\D_DDRREG SGAD
M N1 NE_W DTFEO. 6
M N_NEGKW DTH-0. 15 fm
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PPBUS_S5_HS_OTHER_| SNS

56 53 52 47 45 33 32 DPSY SIRSS
52 80

1 1
C7542 . C7540
62UF- 0. 0230HM —

62UF- 0. 0230HM

SKI PSEL St rap

L7520
2. 2UH 20% 9A- 0. 0120HM

SVE-

T

150U~ 0.Jo3s
crss2 |,

_ crsso b

- o ‘
- 200
il W,

PLACE

CRITI CAL 1 C7571 2

— C7553 1000PF
10% XWI52|
16V w0
2 x7r cerRm

,'_‘ ]

P L7520 111 s

RS3_VEBL XW
M N_LINE WOTHEO. 2
M NNEGC W DTHEO. 1

MN_LINE WDTH0. 2
M NNEGC W DTHEO. 1

b Psveava_sawo

LLINE WDTH=0. 6

U NEGCW DTHE0. 2

i22|9

‘R7551
0

5%
1/ 20w
M

, 0201

57 [T RS3 EN

PLAGE NEAR=U7S01 21 2mm,

‘R7552
0

5%
1/ 20w
M

, 0201

- D PR EN

VREF2 Auto Ski p (Hi gher Efficiency)
VREG3 OQA Auto Skip (Lower Efficiency)
60 51 34 pesv ss
4 . —
crs41 50 56 53 52 47 45 33 37 Proy siSs crs8a crss2 Y, c7581 1 C7583
— 62UF- 0. 0230HM 62UF-0. 0230 — T — 1UF 1000PF
[ 1% 52 _PSVP3V3_VREGS 200 e =T T :‘;r 323‘
Lo crs00 ! VL WO 2 T oo w2 . 2 BV
1w —— M N_NECK_W DTH=0. 2 niiond niiond 402 0201
o 57 §__PsvPova vrerz BYPASS-QrS60. 1 1. 5
Pov sarss vest r ~ Povs S5 vest R PP3V3 S5 29,40,8% 56 57
Mot & 2 8 B o : e I et vt
M N REGCW DTHO. 2 © S i i y o 2 M N REGCW DTHO. 2
Q7520 B DToTRE > g g g B DToTRE Q7560 C7593
CSD58873Q8D R7545" *R7564 CSDS8873Q8D 150UF- 0. 018CHM 1. 8A
B crs24 SKI PSEL1 o<} 20
@D i o CRI Tl CAL o R 2
e ™ SKI PSEL2 °. e .
1VIN | Lo rr 14 |OCSEL u7501 ENl 12 swceue e an R e I VIN 1
1 w0z, N 202 H =
TG g e |F PP3V3 S5 REG R w0
PSV_SIRS3_REG L 3 PSV_SIRS3 VBST a1 |VBST1 @ VBST2| 26 P33 S5 VBST M N_LINE_WDTH=0. 6 mm 3 ORITI CAL
Ol DT=TRUE s MN_LINE WODTHEO. 6 O DT-TRUE o D OT-TRE M N_NEGC W DTH=0. 2 s Vout = 3.3V
M N REGCW DT, 2 L7560
[ [lvsw TR/ « Jvpo— + |DRvHL i DRVH2| 24 — . K S a0 o 6.5A MAX CUTPUT
M N_LINE W OTF-0. 6 O DT-TRUE GATE_ NCDE-TRUE a GATE_ NCDE-TRUE. O DT-TRUE M N_LINE W OTF-0. 6
I s ] M NNEGK W DTH=0. 2 mm = M NNEGK W DTH=0. 2 mm I s I F=400KHZ
. oRITICAL pov sarss (L =2 |SW Sve| zs Pava ss L o : : . o
LN WOTHo. 6 o DroTRE WG NGOETRE S TG NCOE-TRE o oroTRE LN WOTHO. 6 I oL
—] MNNEGCWPTHEO. 2 PSV_s4RS3 DRWL 30 |DRVL1 DRVL2| 2z P33 S5 DRWL M NeaCwoTe 2 ™ — 15251708 150LF-0. 0104 1. 8
—=] LN WOTH0 6 o DroTRE ATE oo TR GATE oS TR o DroTRE L WOt fo— E . T crse0 1, 1 C7572
6 BG| s M NNEGICW OTH=0. 2 mm PSV_SARS3 CsPL 7 |lcsp1 csp2| s Pava_ss_csp2 M N_NEGICW DTH=0. 5 g o~ arsen 100 C7592 —— 1000PF
T c7518 Psv_SaRs3_csn1 s |CSN1 CcsN2|_az Pav3_s5_cone c7588 T g] wg] R 2 1
0. 1F 0. 1F NOSTUFF o201
NOSTUFF P L 52 _PSvPavs VREGS PSV_S4RS3 FUNC 1_|MODE RF|_= P3V3 S5 RE NI o | Pracenear-(7Bs0. 1: 3rm 201, 5mm
‘R7522 ] pov sinss vrer s |vFB1 VFB2| 1 Pava s vre il R7526§ PLAGE NEAR-L7560. 2: 3rm
2.2 10% PSV_SaRSI VP 10_|covPl covP2|_is Pa\ve s5 cow? 10% s
5% 16V ML e w o 2 mm WM NLINE_W OTH-0. 2 mm R . 1/ 10W
1710w 7w e M N REGCW o, 1 M N REGCW THO. 1 7w e ME-LF —
s PovstRss_EN R 4 |ENL EN2| 21 povass enr 55 , X
603 PLACE_NEAR=L7560. 2: 3mm
2 s -
R7547 PGOODL PGOOD2| 20 R7546 S - o 528]
1. 33K THRM PAD 1. 54K DI DT=TRUE -
No sTuEF £ NOSTUFF
R7536
1 7.5 R7537 g 1 t C7562 r
20w - 20K XW'500 35353905 20w S5 vEE2 Xw.
e aow " RTS49 0 R7506 e 'R7516 9, 001LF M NI NE W DTH=0. 2 mm
- 001UF " eow 245K M N REGCW DT, 1
L o . o m 6. 65K 2 Sk ceru
XTR- CER X PSV_S4Rs3_CovP1_R| : waow PLACE_NEAR-UTS01. 28: 1mm - 2w 'R7563
R7 . L "
556 N crs37 b = 201 10
= 4.22K C7536 4 | C7538 5%
1 270PF 1/ 20W
L a700pE .- a700pF A
" o 2 1o WL WOTHO 2 , 201
2 M N REGCW DT, 1
2 i s 5 vem R
o WM NLINE_W OTH-0. 2 mm M N_LINE_ W OTH-0. 2 mm
Pov sarss csp1 r M N REGCW T, 1 M N REGCW DT, 1
DIDT=TRUE M N.LINE WDTH=0.2 mm ' R7560
M N REGCW DT, 1
52 _psveavs vrere s2 2.2
LN WOTHo 2
M N REGCW T, 1 Ve
povsarss pooo L -
LN WOt 2
M N REGCW DTHO. 1 LN WOTHo 2
ey M N REGCW DT, 1 R
R7S61
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1. 05V SO Regul at or

PPBUS S5 HS COVPUTI NG | SNS

62 60 51 50 49 39
20 1|, cre21 * c7622 * t cr619 1 Cr7624
53 49 40 36 17 16 35,11.9 5 PPIVOS SO a0 0230 10008% o2k 0.0za0m 1UF
o =, 2 2 1oV
ot ow02 ity 02
P1V05S0_BOOT_RC e e 30 1 s
WNLTNE W OTH-0 5 7
M NCNEGCW OTH-0. 2
62 60 56 52 47 45 33 32 _PPSV S4RS3 > C7601 ooTTRE * C7630 -
10UF 0. 108
fravg IO
2 2 xR ceRm
C7600 * 85 Rr630
1008 T
o, L o Q7630
s,
v 2 N FDPC1012S
LLP
— VLDO N
= o b A
12 |VBIN VBST| T _| MT
i i ons! DRVH
Scrub S3 & S5 pins connections U7600 o R7640
PLV05S3_EN 17 |s3 sw 50 DR R HsG| 1 0. 003
TPS51916 N_LI NE_W DTH=0. 6 nm _‘ L7630 1%
57 P1V05S0_EN 16 |S5 N NEGC W DTHO. 2 T b 2
PLush I 16 N feare. nooe-True A 1. OUH 20% 11A- 0. 0110HM PP1VO5_SO 0691535
DRVL [ or-tRe
PLVOS SO VREF s VREF  oinic o 0550 L sw([ s ) ) > opives s e & vl B
M ACNEW T, 3 M NLTNE WOTHE0 5 T 1= . M NLLI NE_W OTHE0. 5 T 5 " Vout = 1.05V
C7615 * 1 - P1v0SSO FB REFI N VDDQENS -2 MNRECWOTHE0.2 mm [« ] NOSTUFF coooeso v e LSS o
: ; VaLTAGEST 05V
0. 1UF —— 55’7%?{1 WL WoTo 2 [V AR BorRE [ 'R7632 21A Max Qut put
10% T 10 recwemEe L P1V05S0_MODE 19 |MODE VITSNg 1 22 PLACE NEpR-L7630. 2 1. S = 300 kHz
X7R CERM 2 20w PSSO TRIE 16 [TRIP P1V05S0_ DRVL 7 |LsG iow - | '
0802, 201 W N_LINE W DTH-0. 6 1 M- LF C7623 i 2
2200 VTTREF] W NCNEGCW DTH0. 2 , 603 To00Pr —— e
GATE OB TRE p—
& orete Y P1V05S0 LL SNUB 72 0 Qe — &,
rawo aw S BB O DT=TRE NOST sor
= a0z
1 FF 72 40 1 SNS 1V05 SO N CRITICAL
597%]‘{2 1 C7616 E < o P1V0550_PGOCD oD & C7632 < +|* creas s o 2
: 0. 001UF i
1 Qo 1F '‘R7610 |'R7613 |'R7614 C T % e XWI 610
1/ 20w H 50V SM,
PR ) Ap— 1K 47.5K 17. 4K r N 2 2w
2200 040z ... %0w 1750w 1750w 0402 et )
2201 2200 e = N C7650 * =
22UF ——
XWF 600! 022k — L
s 0V L
cERM
A a0z
PLV05S0_AGND
WAL W DT 6 7 PLACE NEAR-UPS00. 217 Trm

M N_NEGC W DTHE0. 2
VOLTAGE=0V

P1V05S0_VDDQENS 10 P1V05S0_VDDQENS_R
1 2
MN_LINE WODTHEO. 2 5% MN_LINE WDTHEO. 2
M N NEGK_W DTH-0, 17 mm yzow M NNEGK_W DTH-0. 17 mm
201
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5

PPBUS SO LCDBKLT FET

NOSFET FDCB38APZ
CHANNEL P TYPE
CRI Tl CAL RDS(ON) 43 nChm @. 5V
Q7706 “C7797 AND C7799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
LOADI NG 0.65 A (EDP)
FDCG38AP27$BN5001 * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
SSOT6. HE PPVI N SOSW LCDBKLT FET “LCD_BKLT_PWH SHOULD BE AWAY FROM BOCST CI RCUIT
as
F7700 ©
3ANMP- 32V- 467 " THERE 1S A SENSE :E:‘ STCR BETVEEN PLACE_NEAR=L7701. 2: 3mm
PPBUS_SW LCDBKLT.
62 60 a5 a7 40 39 27 _PPBUS GBH : 2 PPVI N_SOSW L CDBKLTFET < S VS SwLeoBr T CRITI CAL CRITI CAL
M NCKESK W BTEEe. 35" J_ }_ AND PPBUS_SW BKL L7701 D7701 PPHV_SOSW LCDBKLT o8 60 62
603- HF VOLTAGE=12. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 0
= C7782 — SoD- 123
PHACE St pEBOTTAN 'R7788 F—— 54 30 _PPVI N SOSW LCDBKLT LYY YLz L CDBKLT BOOST A N«
301K 0. 1UF —— M N LI NE_W DTH= LT
19 10% ® CRITI CAL PI NBOS3T- SM M N_NECK_W DTH-0. 150 v CRI TI CAL CRI TI CAL
o xTR g 2 Cc7712 * 1 C7713 S TOT NeBt-TRUE RB160M 60G 1 C7796 1 Cr797 1 C7799
402
;201 ose 10UF 0. 1UF B DT=TRUE — 220pF —L 10uF — 10UF
2y 8 T % T % 8
LCDBKLT EN DIV L 2 2 2 e 2 X7R- CERM 2 xR 2 xR
805 402 0402 1210-1 1210-1
) PLACE_NEAR=L7701. 1: 3mm PLACE_NEAR=L7701. 1: 3mm
R7789 PLACE_NEAR=U7701. AS: 3nm PLACE_NEAR=D7701. 2: 5Snm
147K L PLACE_NEAR=D7701. 2: 3rm
1% = =
1/ 20w
5201 59 57 56 54 50 49 43 32 17 16 _PPSV_SO
88
LCDBKLT EN L XWr'720
£Y
PPVOUT_SW LCDBKLT FB i 2
707  pls VOLTAGES50V X
DWNSLO6VK- 7 '_ BYPASS=U7701. D1: 5nm BYPASS=U7701. D1: 3nm M N_LI NE W DTH=0. 1 MM PLACE_NEAR=C7797. 1: 5mm
sorses | g C7710 * 1 C7714 M INAEGCWDTHED. 3 1M
VER 3 1UF —— 0. 01UF
[ 10% —— 10%
25V 0V
¥ X5R 2 2 XsR- CERM
5[ 6031 0201 .
G S[E 21 20 26 18 17 35 13 3 33 5. PP3V3 SO p 10.2 ohmresistors for current
Eop BKLT EN L COBKLT DI SABLE BUBBHBEE Y ]
il <D measurenent on LED strings.
BYPASS=U7701. C4: 4mm
05707 |25 Cr711 * PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
DWNSLO6VK- 7 0. 1UF ——
SOTS63 | g s T 10350198 3 RES, TH N FLIM 1/ 16W 10. 2 GM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
VER 3 = ceRv xR 2 3 8 sl
10350198 3 FES, THIN FLIM 4/ 16W 10, 2 GM 0. 1, 0402, S R7720, RT721, RT722 BKLT: ENG
» (G\D BKL SGND) VDDl O VLDO VI N
2[G7 s
1 u7701
10 [TRy—BKLT PLT RST L 25- BUVP- M CRO BKLT: P
= BKL VSYNC R o2 B1 RCD
R7lgéll SYNC VSYNC SW 0 = R7717 [9) LAANZ LED RETURN 1 o s e
W 1 % / 11 -
BKL_FLTR @lrier S MR W a5 N AW oo
% 8 PLACE_NEAR=U7701. E5: 10nm M N_NECK_W DTH=0. 20 mm
R7353 1/ 20w BKL | SET 2 fISET 18 FB| A5 BKLT: PRCD
SMBUS PCH CLK 1 201 a R7718 0 1 2 LED RETURN 2
o7 %0 210 26 ¢ [TID—=2 BKL FSET o |FsET - W TR WTFED. 5 mm NN iewweiF a0z oD > =2
VN g MRS S
R7757 v BKL SCL = | sal - mm mm
SMBUS PCH DATA A QN 2 o201 BKL_SDA = K OQUT1|[ E5 BKL | SEN1 BKLT: PRCD
6738 19 16 14 SbA ouT2| D5 BKL | SEN2 R7719 [o) IAAAZ LED RETURN 3 oo = e
: 5% % -
Addr: 0x58(W )/ 0x59(Rd) 30w BKL PWM ~ | Pyt Qurs| S BKL | SEN3 [ NN rvEe: 2o mm N LI W Do S
o " . BKL EN | En = B i sema PLACE_NEAR-U7701. C5: 10mm e M N_NECK_W BTH=0. 20' fm
E2 BKL | SEl : PROD
sa 30 _PPVIN SOSW LCDBKLT R7731 BKL FAULT S | FAULT ouTS SENS | R7720 0 IAAAZ LEDFETURN S oD =° 2
200K R7715 TP7701 OBY ourel EL_BKL_| SEN6 M N LTNE WETHD. 5 5%  1/16W M-LF 402
1% TP-P6 CRI TI CAL M N_NECK W DTH=0. 20 ML WoTH=o. 5 mm
1/5ch 100K PLACE_SI DE=BOTTOM 22 PLACE_NEAR=U7701. E3. Tomm M N_NECK_W DTH=0. 20 nm
19
R7704 201 1/ 20w o 3 BF a1 BKLT: P
fale) 0
A 1 2 LED RETURN 5
15 [y EDP BKLT PV 1 2 220t 38 a2 W RCLTNE WTHED. 5 NN e weir a0 o =
Fpwn¥9. 62kHz M N_NECK_W DTH=0. 20 nm M N_LINE WDTH=0.5 nm
1/5ggw | LED=17. 1mA see spec for others o < 2| @ PLACE_NEAR=U7701. E2: 10nm M N_NECK_W DTH=0. 20 mm
- + C7704 = - : P e BKLT: PROD
1 1 1 R7722 0 LED RETURN 6
R7755 R7714 R7716 FNE WETE-0. & i\ T Tlew e T2 o -
10K 21. 5K 90. 9K M N_NECK W DTH-0. 20 M N_LI'NE_W DTH=0.5_mm
59 19 19 PLACE_NEAR=U7701. EL: 10mm M N_NECK_W DTH=0. 20’ mm
1/ 20w 1/ 20w 1/ 20w
,56 8, ],% XW7 710
M
GND_BKL_SGND i 2
IR 0
NN OTHeo. 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
ORI CAL
L7750
50 57 50 34 50 40 43 32 3 35 PPSV SO 10UH 0. 58 0, 350HM Keyboard Backl i ght Connect or
1YY 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_NECK_W DTH-0. 225 Mv
C7750 B SW TCH_NCDE=TRUE J7715
~ DI oT=Ti FF14A- 4C- R11DL- B- 3H
v N P RT-SM
1oV 5
X5R NCx—()
4023 U7750
= SPNO35007G Y
MF
2
i e:m} SMC_SYS KBDLED 3 |EN 7 15
CRI TI CAL 3 _O
o6z KBDLED FB s |Fe ouT| L2 KBDLED ANCDE ! LIPS
M N_LI NE_W BTF=0. 25 W\ M N_LI NE_W DTF=0. 25 VI
M N_NECK_W DTH=0. 2 WM s M N_NECK_W DTH=0. 2 WM
VOLTAGE=40V NCx——|NC VOLTAGE=30V .
'R7700 Qo THRM 1 C7755 1 C7756 Nex—0
4.7 Pan PAD —— 0,22WF —— 0 22WF
I I 51850793
e NE o 2 5 2 5 ISYNC VASTER=J43_M.B SYNC DATE=09/13/ 2013
%; 0603- 1 0603- 1
2 . .
LCD/ KBD Backl i ght Dri ver
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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

CRITICAL
xoP
u7840
Tps720105
62 60 57 56 44 18 14 11 8 _PP3V3 SUS son o
—PPIVOS SUs
B as 16 60
Vout = 1.05V
sIN UL
Max Current = 0.35A
*{EN NGz« NC
xoP xoP
s 55 52 1. 8V S3 REGULATOR cr840 ao BB © crga1
e ’ 1UF —— 7| — 2. 2UF
25 73 13 17
BE8Y 10% — o
!
- 15281870 o T
R7829
ur820 L7820 0. 002
| SLB00SE 2. 20 20% 2. OA- 0. 108GHM e
2200 w
DFN
AR 0612- SHORT
57 [TR)—PLVBS3 En 2EN criTical LX|® P1VBS3 SW : 2 PP1V8 S3 REG R 1 2 PpPivs s3 20 21 22 23 55 60
S TGH_NOCE- TRUE . M N_LTNE_W DTH-0. 6\ 3J< .
57 (OOT}—Favese paoo Ipor V=" o orTRE P1VBS3 FB VoL TAGeaT v o B CRITI CAL
CRITICAL NC NC
4 5 * C7823 * C7821 N _
SKI P RSI Jl B i My c7825 Vout = 1.794V
G\ND THRM PAD . p e Max Current = 1.8A
= R7820 2 1eo. oo e e et Freq = 1 M
7 9 113K 0201 603 C
<Ra
CRITICAL
R7821 cr822 ¢
90. 9K
1% p—
120w o
e X5RCERM 1 2
201,
<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 [TTy-PPLVE S3 N ouTlL
[T RMSLP S8 BUF L 3 |EN nd.2 Max Current = 0.02A
57 28 x NC

T

cr870 ! crg71 t an R 1 c7872

9| 7 —— 2.2UF

1P —— 1U0F —

2 2 2 L A
402 a0z a0z ISYNC MASTER=J43 M.B SYNC _DATE=10/04/201.

BYPASS=U7870. 4: 1nm

M sc Power Supplies
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8 7 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 1117 86
0 0 :
o gy 4 PPLVS SO LA 2 LAANE—eEELYS SOSWALDI O HOA o117 =0 3.3V SUS Switch
% 56
1/52{:w 1/520w oM T
NOSTUFF o361 o361 R8020
0. 002
R8040* _ 1%
Ton U8040 ¢——_PP1V5 SOSW AUDI O 56 59 63 TLFEZ%%(Z)A e
s TPS22924 PP1V5_SOSW AUDI O 1029 29 18 47 18 35 43 44 8, TOV3 S5 csp 0612- SHORT
120w csp 56 59 63 2 AL PP SUS FET_R 1 2 PP3V3_SUS 8 11 14 18 44 55 57 60 62
o AL . =
201, Svin van(fa EDP: 35mA e VN voUuT([er | yoTA=sov somm e Eoe 112ma D
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— 39 52 60 6 —  PP3V3 S5 B 11 13 15 16 17 18 28 29 40 52
r——— 55756 5758 60 62 72 MAKE_BASE=TRUE
— PPava S5 811 13 15 16 17 18 28 20 40 52
r——— 55756 5758 60 62 72 PPIVE S3
—  PP3vs S5 11 13 15 16 17 18 28 29 40 52 — 20 21 22 23 55 60
a8 47 a0 PPDCI N G3H | SO — PPDCI N G3H | SO 40 47 48 60 62 851L618,185 8, 0,1, —
— M NLLKE WOTHO. 6 M —
LU P 2
L DT e PP3V3 S5 8,11413,15,18,17,18,29 29 40 &
VOLTAGE-16. 5V f— — pP1ve s3 20 21 22 23 55 60
— e 1828 29 40 52
WAKE_BASE=TRUE — 3V3_ S5 8511512,18,18,17,18,28 29 40 S — ,
— PPDCIN_G3H | SOL 40 47 48 60 62
—— ST o S a7 a6 a4 e 27 26 25 PPV 4 PP3V3 4 25 26 27 29 34 36 37 56 60 62
—  PPDOIN G3H ISQL 40 47 48 60 62 M N_LI NE_W OTF-0. 60MA
= M NNEGCW DTH0. 2004
. 68 60 51 40 23 22 21 20 19 17 _PP1V2 S3 PP1V2 S3 17 19 20 21 22 23 40
— PP3V3 4 25 26 27 29 34 36 37 56 60 62 M LLNE WOTH=O. 6 WA
—— M N_NEGCW DTH-O. 1 M4
60 45 47 _PPDOIN G3H PPOCIN_G3H 47 48 60 62 — PP3 sS4 25 26 27 29 34 36 37 56 60 62 ™ 1.
* - W N NG WO 0. 55 M — MAKE BASESTIRS
TAGE=18. 5V —— PP3V3 S4 25 26 27 29 34 36 37 56 60 62
NAKE_BASE=TRUE —
- PP 7 2
e, e o 3v3 sS4 25 26 27 29 34 36 37 56 60 6 PPIVZ 3 17 10 20 21 22 23 40
= — PP3 sS4 25 26 27 29 34 36 37 56 60 62
— PP1V2_S3 17 19 20 21 22 23 40
— PP1V2 A
62 60 50 62 60 57 56 55 44 18 14 11 5 _PP3V3 SUS PP3V3_SUS 8 11 14 18 44 55 56 57 60 62 S3 17 19 20 21 22 23 40
3330 17 _ppava2 Gom = PP3VA2_G3H 17 20 23 34 35 36 38 44 46 47 WAL WOTHO. S0 =
3383 = B BB BE M N NEGK W OTH0. 2001
3% 48 a7
&5 — _PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 PPLV2 S3 17 19 20 21 22 23 40
! — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 p— FP1v2 S3 17 19 20 21 22 23 40
—  PP3V42 G3H 17 4 a4 46 47 — p—
= 30 BABB e — _PP3vs sus 811 14 18 44 55 56 57 60 62 §—— PPLV2 S8 17 19 20 21 22 23 40
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —_—
— 45 57 59 60 62 83 — __PP3V3 SUS 8 11 14 18 44 55 56 57 60 62 PPLV2 S3 17 19 20 21 22 23 40
— PP3v42 G3H 17 4 38 44 46 47 —
—— HRBBBE ) — Pp3wvs sus 8 11 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47
= 4537 35 % 3 & ), — Pp3v3 sus 811 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 4 38 44 46 47 —
—— BPBLBB — Ppeavs sus 511 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 4 44 46 47 —
—— e B R R R — _PP3vs sus 811 14 18 44 55 56 57 60 62
— PP3v42 G3H 17 30 33 34 35 36 33 gg gg gg
— 48 57 59 80 62 83
—_— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47
—— 55 R0 50 30 30 5 1o 1019, < B9V 53 PP3V3 S3 15 18 19 34 38 39 56 60 62 63
— PP3v42 G3H 30 33 34 35 36 38 44 46 47 M N_LI NE_W DTH=0. 50MV
—— BPBUBB M N NEGCW DTH-O. 2001
—_— PP3v42 G3H 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 PP1VO5_SUS PP1V0S5_SUS 16 55 €0
— PP3v42 G3H 17 4 44 46 47 — MNLINEWDTH-O. 4 M4
—— BPB/LBB —  PP3vs s3 15 18 19 34 38 39 56 60 62 63 M N NEGK W OTHO. 2 M
— PP3V42 G3H 17 4 38 44 46 47 f— 0
= BPBELBB —  PP3vs s3 15 18 19 34 38 39 56 60 62 63 MRKE_BASE=TRUE
— PP3v42 G3H 17 30 33 34 35 36 38 44 46 47 —_—
= 45 57 59 60 62 B3 —  PP3v3 S3 15 18 19 34 38 39 56 60 62 63 EPIVOS SUS 16 55 60
— e
e e 3v3 S3 15 18 19 34 38 39 56 60 62 63
13 12 5 _PPVRIC G3H — —  orowvs s B PPV SO PP1V5 SO 8 55 56 57 60 62
= — 5 18 19 34 38 39 56 60 62 63
62 60 17 r——— M N_LI NE_W DTH=0. 3 mm
— _PP3 15 18 19 34 38 39 56 60 62 63 MN'fQ(WD”’kD 17 mm
= va
17 60 62 —  PP3vs s3 15 16 19 38 30 35 56 @0 52 63 iy
812713 75 63 62 60 59 60 62 63 — PP1V5_SO 57 60 62
— 32 30 26 18 17 15 13 12 11 3. PP3V3 SO PP3V3 SO 8, 1;;g;golgjlzzlgszgazgﬂggas [ ar— 855 %6
3983 BB BE Y5 W N_LINE W DTFE0. 5 1 PPIVS SO o 55 56 57 60 62
M NNEGCW DTH0. 2004
0 62 63 72
i —  PP3V3 S0 19218%18%15 17 10 26 30 3s 36
5V Rails —— 7438503051142 82%84%87 %80
—  ppavs S0 — PPIVs SO 8 55 56 57 60 62
2 =
f— 40 41 42 43 54 57 59 60 62
— PP3V3 SO 3711022%18%28%17"18728%36%3%% 36
43 54 57 59 60 62 63 7237 38 63
—  PPav3 0 821918715°18°19%18%28%30 34 36
PP5V_S5 PP5V_S5 34 51 52 60 — 00 52 g3 723! 36 3820 31 32
0 52 51 34 —_— PP SO 13 15 17_18_2 4
LN WOTHO. 5 W V3 87'36%30" 308142 18:784%8,%80%°
M NNECK WDTH=0. 2 M —_— 4 4 57 59 60 62 63 72
VOLTAGE-5V p—— LD 2977888838 3 20 a0
VRKE_ BASE-
- p— 7 59 60 62 63 72
p— v 9135798 8 98 13 42 43 54
— _PP5V S5 34 51 52 60 PP3: so 13;1 12 13 15 17 18 26 30 34
— PPSV. S5 38°39 40 41 42 43 54 57 59 60 PPOVE SO DDRVIT p— PPOV6_SO_DDRVIT 24 51 60
— PPSV. 34 51 52 60 —— prava s0 §2 13 15 17 18 26 30 34 3¢ ) — M NLLKE W OTFE0. 6 mm
= = R D e oni
— PP3V3 SO 278711712°13715 17 18 26 30 i TAGE=0. 75V
7 as 33 32 _PPSV_S4RS3 PP5V_S4RS3 32 33 45 47 52 53 56 60 62 —  ppavs so 39,40,41 42 43 50 57 59 €0 €2 NAKE_BASESTRUE
838 3% WML NE W OTH-0. 5 W o eh o7 vo 20 e2 0o va3? 36 83 —  PPOV6_SO_DDRVIT. 24 51 60
M NNEGCW DTH-0. 175 WA 43 s =
Lheac ) —  PP3v3 S0 18725°18%,918% 4
=" coler gaat B8 AP — erove so pomvrr 2051 60
WAKE_BASESTRUE —— PP3V3 SO 8 1112 13 15 17 18 26 30 34 35
= 87735"30 00191702 180784 7877807
—  PP3v3 S0 5,11 32 13 19 17 18 26 30 33 88
— 7 G0'1%0218:%84%8
—  PP5V S4RS3 32 33 45 47 52 53 56 60 62 BB 35
= L — Pp3v3 S0
—  PP5V S4RS3 2 33 45 47 52 53 56 60 62 - 60 62 63 72
—— 323 — PP3V3 SO Sanaghd’ 13112213322432732935
— PP5V 2 —
5V_S4RS3 32 33 45 47 52 53 56 60 6 oPava S0 3 20 40 36 17 16.35 11 8 o _PP1V0S SO PP1V05_SO 88,4135 16
—  PPSv Sars3 32 33 45 47 52 53 56 60 62 — co e s g 70 o2 60’5 s MILLNE WOTHD. 0 W e
_— — PP3’ SO 251571551391301211222233243277 m M N_NECK_W DTH=0. 175 MA
= VOLTAGE-1. 05V
—  PPsv sarss 32 33 45 47 52 53 56 60 62 opava S0 S M o Yok
—  PP5V S4RS3 32 33 45 47 52 53 56 60 62 — §.37. 8,388 1 02 43 50
= =" B a0 41.42.45.54 57 50.00.02.
— Pravs S0 8711%13"13%18%171372338%58" 56 ¢——PP1VOS O 88641635 16
— 43 84 57 59 60 62 83 72 —_
—  PP3v3 S0 8723137181870, 8%8%20 24 a0 PPLVOS SO 8,831,105 18
g0, 62 63 T —_— PP1VO5_S0 11 15 1
—  PP3v3 S0 19218%12%15 17 18 26 30 34 36 — 8,8:31535 16
— 87130" 30" 3081172 185784°8: %80 = 57 60 62
pu— 43 54 57 59 63 —  PPIVOS SO 6.8 1115 16
s0 PP5V_SO 16 17 32 43 49 50 54 56 57 59 e a—— 3 17 18 26 50 54 %6 30 3% 3 —_ e
3 32 17 16 _PP5V. _ > 63 72 —  PPIVO5 SO 68 1115 16
| SR WAL WOTHO. 5 86 &2 p — o RUEA B B BIQTET = 87°60 62
M N NEGCW DTH-O. 2 mm 1311 12 13 15 17 18 2 —  PPIVOS SO 6.8 1115 16
fcioe = e BUBERNTYRY t= &r%ad’e}
VRKE_BASE-TRUE —  PPIVOS SO 68 1115 16
=—reas LT RPN = Brleded
3
=
—  PP3v3 S0 311023119%:8%19%18728%38%087 6 ¢——PP1V05 S0 8,8:31535 16
PPSV_SO 16 17 32 43 49 50 54 56 57 59 — 43 54 57 59 60 62 63 725/ 20 O —_ et
182 as —  PP3V3 S0 8°13%13"18°18%17%18%6%30 24 30 PPLVOS SO 8%68%3° 10
—  PPsv S0 2 43 4 4 56 57 — 2 63 72 f—
—— 88 47 32 43 49 50 54 56 57 59 —  PPav3 0 8018 1?3130 5,17,19,78,3, 38,3 §—— PPLVOS SO 8,8:31635 16
—  PP5V SO 16 17 32 43 49 50 54 56 57 59 — 37 38 39 p— S0
88 &2 PP1VOS g755315%5 16
—  pesvso 16 17 32 43 49 50 54 56 _PP3V3 SASW SNS PP3V3_SASW SNS 39 40 41 56 60 —
—— LBy R L DD SomaT PPLVOS SO 88,4115 10
—  PP5V SO 18 17 32 43 49 50 54 56 57 59 M N_NEGK_W DTH=0. 20M4 —  pp1vos so 89,418 10
— PV S0 16 17 32 43 49 50 54 56 57 59 PP3V3 SASW SNS 39 40 41 56 60
o 3V3_ SASW SNS
— Ppsv S0 16 17 32 43 49 50 54 56 57 59 PE; 39 40 41 56 60
r——— 80 62
—  PPsv o 16 21 92 42 49 50 54 56 57 59 PP3V3 S4SW SNS 39 40 41 56 60
—_ PP3V3 SASW SNS 39 40 41 56 60
PP5V_SO 18 17 32 43 49 50 54 56 57 59 60 56 11 5 _PP1V05_SOSW PCH HSI O PP1VO5_SOSW PCH HSI O 8 11 56 60
— eesvso 36 17 92 42 49 50 54 56 57 59 PP3V3 S4SW SNS 39 40 41 56 60

PP1VO5_SOSW PCH HSI O 8 11 56 60

PP1VO5_SOSW PCH HSI O 8 11 56 60

26

62 60 58 54 PRHN_SOSWICDRKIT —

62 60 28 27

25

51

51
51

51

51
51
51

51

62 60 50 40 10 8

a9

a9

a9

a9

a9

a9

a9

a9

a9

a9

a9

a9

a9

a9

LCDBKLT

PPHV_SOSW LCDBKLT 54 58 60 62

M N_LINE W DTH=0. 5 MA
M N_NEGC W DTH0. 375 M1
voLTAGE S0y

NAKE |

PPHV._ sosw LCDBKLT

54 58 60 62

TBT Rails (off when no cable)

PP1SV TAL — PP15V_TBT 27 28 60 62
— N LI NE W OTH-0. 4 W
M N_NEGC W DTH-0. 2 M1
VAKE_BASE-TRUE
—  PPISV_TBT 27 28 60 62
pEA\R TETLC. — PP3V3 TBTLC 17 18 25 26 60
— PP3V3 TBTLC 17 18 25 26 60
—— 62 o
— PP3V3 TBTLC 17 18 25 26 60
[
62 26 PP1V05_TBTCI O Y|
PPVI N_S4SW TBTBST FET
s o Ao
PPVI N_SW TBTBST
e o Ao
CPU "VCORE" RAILS
PPVCC SO CPU — PBVCC SO_CPU 8 10 40 50
_— M N_LI NE_W DTH=0. 6 MV 60 62
M NNEGCW O, 25 M
ACE GSETRE
—_— PPVCC SO _CPU 8 10 40 50
— 60'62
— PPVCC S0_CPU 8 10_40 50

6062

Digital G ound

GND
VOLTAGE=0V
M N_NECK_W DTH=0. 075MVI
M N_LI NE_W DTH=0. 6MVI

ISYNC MASTER=W LL _J43
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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 Command/ Addr ess

MAKE_BASE
=MEM A A<5> IRUE MEM A CAA<O>
=MEM A_A<9> IRUE MEM A_CAA<1>
=MEM A A<6> IRUE MEM A CAA<2>
=MEM A A<8> IRUE MEM A CAA<3>
=MEM A A<7> IRUE MEM A CAA<4>
=MEM A BA<2> IRUE MEM A CAA<5>
MEM A CAA<6> IRUE MEM A CAA<6>
=MEM A A<11> IRUE MEM A CAA<7>
=MEM A A<15> IRUE MEM A CAA<8>
=MEM A A<14> IRUE MEM A CAA<9>
=MEM A _A<13> IRUE MEM A_CAB<0>
=MEM A CAS L IRUE MEM A CAB<1>
=MEM A VEE L IRE MEM A CAB<2>
=MEM A RAS L IRE MEM A_CAB<3>
=MEM A BA<O> IRUE MEM A CAB<4>
=MEM A A<2> IRUE MEM A CAB<5>
MEM A CAB<6> IRE MEM A CAB<6>
=MEM A A<10> IRUE MEM A CAB<7>
=MEM A A<1> IRUE MEM A CAB<8>
=MEM A A<0> IRUE MEM A CAB<9>

MEM A ODT<0>

IRUE

MEM A ODT<0>

TP_LPDDR3_RSVD1L

IRUE

TP_LPDDR3_RSVD1L

TP_LPDDR3 RSVD2

IRUE

TP_LPDDR3 RSVD2

=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>
MEM B CAA<6> IRUE MEM B CAA<6>
=MEM B A<11> IRUE MEM B CAA<7>
=MEM B A<15> IRUE MEM B CAA<8>
=MEM B A<14> IRUE MEM B CAA<9>
=MEM B A<13> IRUE MEM B CAB<0>
=MEM B CAS L IRE MEM B _CAB<1>
=MEM B VEE L IRE MEM B CAB<2>
=MEM B RAS L IRE MEM B CAB<3>
=MEM B BA<0> IRUE MEM B CAB<4>
=MEM B A<2> IRUE MEM B CAB<5>
MEM B CAB<6> IRE MEM B CAB<6>
=MEM B A<10> IRUE MEM B CAB<7>
=MEM B A<1> IRUE MEM B CAB<8>
=MEM B_A<0> IRUE MEM B_CAB<9>

MEM B _QODT<0>

IRUE

MEM B _ODT<0>

TP_LPDDR3 RSVD3

IRUE

TP_LPDDR3 RSVD3

TP_LPDDR3_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 Swi 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 DQO<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 DQ<2>
=MEM A DQ<11> TRUE MEM 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 DQO<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 DQS 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

NAKE_BASE
=MEM B _DQ<O0> TRUE MEM B DQ<12>

=MEM B_DQ<1> TIRUE 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_DQ<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> TIRUE 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_DOQ<56> TIRUE 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> TIRUE MEM B DQ<53> 7
=MEM B DQ<60> TIRUE MEM B DQ<52> 7
=MEM B DQ<61> TRUE MEM B DQ<55> .
=MEM B DQ<62> TIRUE 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 DOS N<1> TRUE MEM B DQS N<O> 7
=MEM B _DQS_P<2> TIRUE 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> TIRUE 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

Signal Aliases
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2

J3501:

FUNC_TEST

IRUE

PP3V3 W AN

AirPort / BT Connector

(Need 6 TPs)

29 35 36 37 39

IRUE

WFI_EVENT L

29 35 36

IRUE

PCIE AP R2D N

IRUE

PClE AP R2D P

IRUE

PCl E_CLK100M AP_N

12 29 67

IRUE

PCl E_ CLK100M AP P

12 29 67

IRUE

PClE AP D2R P

14 29 67

IRUE

PCIE AP D2R N

14 29 67

IRUE

PCl E WAKE L

13 29 31

IRUE

AP_RESET CONN L

IRUE

AP _CLKREQ Q L

IRUE

USB BT CONN P

29 66

IRUE

USB BT CONN N

29 66

00000000000000

IRUE

PP3V3 sS4

25 26 27 29 34 36 37

(Need to add 8 GND TPs)

J3700: SSD Connect or

FUNC_TEST

IRUE

PP3V3 SOSW SSD FLT

56 60 62

(Need 5 TPs)
30

IRUE

PCIE SSD R2D N<3..0>

30 65

IRUE

PCIE SSD R2D P<3..0>

30 65

IRUE

PP3V3 SO

40 41 42 43 54 57 59
811 12°13 15 17 18

IRUE

SSD RESET CONN L

26739 34°36 37 38 39
50 62 b3 72,

IRUE

SSD CLKREQ CONN L

IRUE

SMC OOB1 R2D CONN L

IRUE

SMC OOB1 D2R CONN L

IRUE

SSD PCIE SEL_L

IRUE

SSD SR EN L

15 30

IRUE

SMC _PWRFAI L_WARN L

30 35

IRUE

SSD_PWR _EN

15 30 56 57

IRUE

PCI E SSD D2R N<3..0>

12 30 65

IRUE

PCI E SSD D2R P<3..0>

12 30 65

000000000000000

IRUE

PCl E CLK100M SSD N

12 30 65

{

PCI E CLK100M SSD P
(Need to add 6 GND TPs)

J4002: Carera Connect or

FUNC_TEST

IRUE

MPI_CLK CONN N

12 30 65

32 70

IRUE

MPI_CLK CONN P

32 70

IRUE

CAM SENSOR WAKE L CONN

32

IRUE

M PI_DATA CONN N

32 70

IRUE

M PI_DATA CONN P

32 70

IRUE

SMBUS SMC 1 SO SDA

IRUE

SMBUS SMC 1 SO SCL

14 32 35 38 41 42 67
71

IRUE

12C CAM SCK

14 32 35 38 41 42 67
71

31 32

IRUE

12C CAM SDA

000000000

Py M F

31 32
(Need TBD TPs)
32

Y
<
>
i~

IRUE SPI

(Need to add TBD GND TPs)

J6100: LPC+SPI

FUNC_TEST

ALT 138 HOD L

Connect or

IRUE

SPI_ALT 12 WP L

IRUE

LPC AD<3..0>

14 35 67

IRUE SPI

ALT | G0 MOSI

IRUE

XDP_LPCPLUS GPI O

IRUE

LPCPLUS RESET L

IRUE

SMC_TDO

IRUE

TP _SMC TRST L

IRUE

TP _SMC MD1

IRUE

SMC TX L

IRUE SPI

ALT 101 M SO

IRUE

LPC FRAME L

IRUE

SPI ROM USE M.B

IRUE

PM _CLKRUN L

IRUE

SPI_ALT CLK

IRUE SPI

ALT CS L

IRUE

LPC SERI RQ

IRUE

LPC PWRDWN L

IRUE

SMC TDI

IRUE

SMC TCK

35 36 44

IRUE

SMC RESET L

35 36 44 a8

IRUE

SMC_ROVBOOT

IRUE

SMC RX L

IRUE

SMC T

35 36 44

000000000000000000000000

=

IRUE

MS
(Need to add 6 GND TPs)

Functi onal

Test

J6000: Fan Connector

FUNC_TEST

IRUE

PP5V_SO

Poi nt s

IRUE

FAN RT TACH

IRUE

FAN RT PWM

000

J4800:

(Need to add 1 GND TP)

| PD Fl ex Connect or

FUNC_TEST

IRUE

SMC LID

34 35 36 46

IRUE

TPAD SPI_M SO R

IRUE

USB TPAD P

14 34 66

IRUE

USB TPAD N

14 34 66

IRUE

TPAD SPI_CLK R

IRUE

TPAD WAKE L

IRUE

TPAD SPI_MOSI_R

IRUE

PP3V3 S4 | PD

IRUE

TPAD SPI_CS R L

IRUE

TPAD SPI_I| F EN CONN

IRUE

TPAD_SPI

I NT_S4 WAKE L CONN 34

IRUE

PP5V_S4 | PD

IRUE

TPAD USB | F EN CONN

IRUE

SMBUS SMC 3 SDA

34 35 38 42

IRUE

SMBUS SMC 3 SCL

34 35 38 42

IRUE

IRUE

SMC LSCC RST L

34 36

PP3V42 G3H

17 30 33

IRUE

SMC_ONOFF L

3L

a8 57 55
34 35 36

000000000000000000

J

(Need to add 5 GND TPs)

7000: DC-In Connector

FUNC_TEST

IRUE

PPDCI N G3H

(Need 4 TPs)
47 48 60 62

IRUE

PP5V_S4RS3

(Need 3 TPs)
32 33 a5 a7

00

J

(Need to add 5 GND TPs)

6404: Speaker Connector

FUNC_TEST

IRUE

SPKRAMP_ROUT P

as 72

IRUE

SPKRAMP_ROUT_N

as 72

00

J6

(Need to add 3 GND TPs)

950: Battery Connector

FUNC_TEST

IRUE

PPVBAT G3H CONN

(Need 4 TPs)
a6 48

IRUE

SMBUS SMC 5 G3 SCL

35 38 46 48

IRUE

SMBUS SMC 5 G3 SDA

35 38 46 48

0000

IRUE

SYS DETECT L

as

J830

(Need to add 4 GND TPs near
37050 and 1 for shiel d)

0: I nternal

FUNC_TEST

IRUE

PPHV_SOSW LCDBKLT

DP Connect or

(Need 2 TPs)
54 58 60

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

LED RETURN

54 58

IRUE

- [N w |» [0 o

LED RETURN

54 58

IRUE

DP_I NT_HPD CONN

IRUE

12C TCON SDA R

IRUE

12C TCON SCL_R

IRUE

PP3V3 SOSW LCD UF

(Need 2 TPs)

IRUE

DP_INT AUX CH C N

58 65

IRUE

DP_INT AUX CH C P

58 65

IRUE

DP_INT_M._P<0>

58 65

000000000000000

IRUE

DP I NT M. N<O>

58 65

J7

(Need to add 5 GND TPs)

715: KB BKLT Connect or

FUNC_TEST

IRUE

KBDLED ANODE

IRUE

KBDLED FB

00

(Need to add 2 GND TPs)

J1800: XDP Connect or

FUNC_TEST

IRUE

XDP_CPU TCK

(Only a subset are needed
for FCT HVMtest fixture)

6 16 65

IRUE

XDP_PCH TCK

12 16 67

IRUE

XDP_CPU TDI

6 16 65

IRUE

XDP_CPU TDO

6 16 65

IRUE

XDP_CPUPCH TRST L

612 16 65

IRUE

XDP. VS

6 16 65

IRUE

XDP. NS

12 16 67

IRUE

12 16 67

IRUE

XDP. TDO

12 16 67

IRUE

XDP. PREQ L

6 16 65

IRUE

CPY
PCH
XDP_PCH TDI
PCH
CPU
CPU

XDP. PRDY L

6 16 65

IRUE

XDP_CPU VCCST PWRGD

IRUE

PM RSMRST L

IRUE

XDP_SYS PWROK

IRUE

PM SYSRST L

13 17 35

IRUE

CPU CFG<3>

6 16 65

00000000000000000

IRUE

PP1V05_S0

(Need to add 2 GND TPs)

57 60

52

71

71

IRUE

M sc Vol tages & Control
FUNC_TEST

PPBUS G3H

Si gnal s

IRUE

PPVI N S4SW TBTBST FET

IRUE

PPBUS S5 HS COVPUTI NG | SNS

IRUE

PPDCI N G3H

IRUE

PP3V42_G3H

IRUE

PPVRTC G3H

IRUE

PP3V3 S5

IRUE

PP3V3

IRUE

PP3V3 S3

IRUE

PP3V3 SO

IRUE

PP3V3 SO0SW SSD

IRUE

PP1V5 SO

IRUE

PP1V05 SO

IRUE

PP15V _TBT

IRUE

PP3V3 TBTLC

IRUE

PP1VO5_TBT

IRUE

PPVCC SO_CPU

IRUE

PP1V0O5 TBTCI O

IRUE

PPBUS S5 HS OTHER | SNS

IRUE

PPDCI N G3H | SOL

IRUE

PP3V3 sS4

000000000000000000000

36 38 44 46 47
53

53 56 60

88,4115 16 17 36 40 49 53 56

(Need to add 27 GND TPs)

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

81112 13 15 17 18 26 30_34 36
377387397407 4174274354757 59
30 39 60

8 55 56 57 60

6.8 11 15 16 17 36 40 49 53 56
5760 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

PCl E CLK100M SDP

NO TEST Nets

NO_TEST
MAKE

IRUE

IRUE

E_BASE

PCl E _CLK100M SDP

PCl E CLK100M SDN

IRUE

IRUE

PCl E CLK100M SDN

PCI E_CLK100M FWP

IRUE

IRUE

PCl E_CLK100M FWP

PCI E CLK100M FWN

IRUE

IRUE

PCl E CLK100M FWN

PCl E_FW D2RP

IRUE

IRUE

PCl E_FW D2RP

PCl E_FW D2RN

IRUE

IRUE

PCl E_FW D2RN

GlEFEERIERRIER BB
3
m

FW R2D CP IRE  TRE PCI E FW R2D CP
PCI E_FW R2D CN IRE  TRE PCI E_ FW R2D CN
USB | RP IRUE IRUE USB | RP
USB | RN — IRE IRUE USB | RN
USB_CANERAP — RE  TRE USB_CANERAP
USB_CAVERAN — ImE  mE USB_CAVERAN
USB_SDP IRE  TRE USB_SDP

NC USB_SDN RE  TRE USB_SDN

DP_INT M_C P<3..1> IRE  IRE INT M. CP<3..1>
DP_INT M. C N<3..1> RE  TRE INT_ M. CN<3.. 1>
NC_HDA_SDI N1 RE  TRE HDA_SDI NI

NC PCI_PME L IRE  TRE PCl_PME L

NC CLINK CLK RE  TRE CLINK CLK

NC CLI NK _DATA — IRE IRUE CLI NK_DATA

NC CLINK RESET L — R  TRE CLINK RESET L
NC SMC SYS LED — RE  TRE SMC_SYS LED

NC IR RX_QUT_RC — RE  TRE I R RX_QUT RC
NC_USB_SMCP — ImE  mE USB_SMcP

NC USB SMCN IRE  TRE USB_SMCN

NC SMC GEX OVERTEMP

IRUE

IRUE

SMC_GEX_OVERTEMP

SMC GFX THROTTLE L

IRUE

IRUE

SMC GFX THROTTLE L

SMC FAN 1 CTL

IRUE

IRUE

SMC FAN 1 CTL

SMC FAN 1 TACH

IRUE

IRUE

SMC FAN 1 TACH

SMC FAN 5 CTL

IRUE

IRUE

SMC FAN 5 CTL

ENET_ASF_GPI O

IRUE

IRUE

ENET_ASF_GPI O

SMC MPM6_LED PWR

IRUE

IRUE

SMC MPM6_LED PWR

SMC MPMb_LED CHG

IRUE

IRUE

SMC MPMb_LED CHG

SMC T25 EN L

IRUE

IRUE

SMC T25 EN L

SMC DP_HPD L

IRUE

IRUE

SMC DP_HPD L

GEEEEREER B

SMBUS SMC 4 ASF SCL

IRUE

IRUE

SMBUS SMC 4 ASF SCL

NC_SMBUS_SMC 4_ASE_SDA

IRUE

IRUE

SMBUS_SMC 4_ASE_SDA

NC BDV_BKL PWv

IRUE

IRUE

BDV_BKL PWM

FEEEERIEIE R IEFFEERIEEIFIE FRIFFIFFFFFFFFRIFRIFIE FIRIFIFFIFIFFIFIRIFIFIRIFIFRIBIFRIR B

TBT B R2D C P<1..0> IRE TRE TBT B R2D CP<1..0>
TBT B R2D C N<1..0> IRE TRE TBT B R2D CN<1..0>
TBT B D2R P<1..0> IRE TRE TBT B D2RP<1..0>

TBT B D2R N<1..0> IRE TRE TBT B D2RN<1..0>

NC TBT B LSTX IRE TRE TBT B LSTX

NC DP TBTPB M. CP<3..1:2> IRE  TRE DP TBTPB M. CP<3..1:2>
NC DP TBTPB M. CN<3..1:2> IRE  TRE DP_TBTPB M. CN<3..1:2>
NC DP_TBTPB AUXCH CP IRE  TRE DP_TBTPB_AUXCH CP

NC DP_TBTPB AUXCH CN IRE _TRE DP_TBTPB AUXCH CN

TP _DP TBTSRC M._CP<3> IRE _TRE DP TBTSRC M. CP<3>
TP_DP_TBTSRC M. CN<3> IRUE  TRUE DP_TBTSRC M. CN<3>

TP _DP TBTSRC M. CP<2> IRE  TRE DP_TBTSRC M. CP<2>

TP _DP TBTSRC M. CN<2> IRE  TRE DP_TBTSRC M. CN<2>

NC DP TBTSRC M. CP<1> IRE  TRE DP_TBTSRC M. CP<1>

NC DP TBTSRC M. CN<1> IRE TRE DP_TBTSRC M. CN<1>

TP _DP_TBTSRC M._CP<0> IRE _TRE DP TBTSRC M. CP<0>

TP _DP TBTSRC M. CN<O> IRE TRE DP_TBTSRC M. CN<O>

NC DP_TBTSRC AUXCH CP. IRE TRE DP_TBTSRC AUXCH CP

NC DP_TBTSRC AUXCH CN IRE TRE DP_TBTSRC AUXCH_CN

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

LCD IRQ L

QDD _PWR EN L

ENET _LOW PWR

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

AP_PCl E_DEV_WAKE

CPU PCH

sSmc

2 6z foq

ISYNC MASTER=W LL _J43

Func Test / No Test

SYNC DATE=12/17/ 2012
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6

3

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

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

IRUE

(Need to add 5 GND TPs)

HALL EFFECT Connect or

SMC LID R

IRUE

00

PP3V42 G3H

Bead Probes

Poi nt s

13 57 59

59

a5 59

56 59
60 62 72

811 1213 15 17 18 26 30_34 36
377387397407 4174274354757 59

45 59 72
45 59 72
59 63 66
59 63 66
14 59 66
14 59 66
59 63 66
59 63 66
17 30 33
8 87 8
35 38 59
35 38 59
35 59

35 36 48
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

a8 57 59

34 35 36 38 44 46 47
2 63

50 &:
71

71

59

50 62 63

14

USB3 EXTB D2R N TP sw

14 _USB3_EXTB D2R P (TP sm

s _USB3 EXTB D2R RC N
s _USB3 EXTB D2R RC P
.4 _USB3 EXTB R2D C N
.4 _USB3 EXTB R2D C P

s _USB3 EXTB R2D N TP o
so _USB3 EXTB R2D P B o

BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE
BEAD- PROBE

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

Unused nets with offpage

(Nets with of fpages not used on this project)
[ — SD RESET L 15

XDP_SDCONN_STATE CHANGE L 15 16
[— SD_PVR EN 15

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

NO TEST Nets

1476366

14 6366

14 63| CPU PCH

NO_TEST
MAKE_BASE

NC USB3RPCI E SD D2RP IRUE TRE NC USB3RPCI E SD D2RP

NC USB3RPCI E SD D2RN IRUE  TRE NC USB3RPCI E SD D2RN

NC USB3RPCI E SD R2D CP IRUE  TRE NC USB3RPCI E SD R2D CP

NC USB3RPCI E SD R2D CN IRUE TRE NC USB3RPCI E SD R2D CN

14 6366

NC SMC ADC16

— TRE TRUE

NC SMC ADC16

o

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

Proj 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, | 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_0HM _SE =45_0OHM _SE
DEFAULT 1'SL3,1SL10 Y =45_0OHM _SE =45_0OHM _SE
DEFAULT 1SL4, 1 SL9 v =45_OHM SE =45_OHM SE
DEFAULT * N 100 Mvm 100 Mvm 10 M 0 M o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e-ended Physical 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 1'SL3,1SL10 Y 0.182 WM 0.182 WM 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 MV =STANDARD =STANDARD =STANDARD » 1x_DI ELECTRI C 1SL3,1SL10 0.053 MM ? o
1x_DI ELECTRI C 1SL4, 1 SL9 0.050 MM ?
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 MM 0.195 MM o
35_OHVL SE ISL2, 1SL11 Y 0.125 W1 0.125 W1 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI G—rr o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
35_OHM SE 1'SL3, 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_0rv SE 0P, BOTTOM v 0.170 W 0.170 W o PO70MVI_ BGA * 0.070 MM 5 W 0.075 MV
40_OHM SE I1SL2,1sL11 Y 0.096 MM 0.096 MM
40_OHM SE 1SL3,1SL10 Y 0.096 MM 0.096 MM
40_OHM SE 1SL4, 1 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 WM 0.135 WM o
45_OHM SE I1SL2,1sL11 Y 0.075 MM 0.075 MM
45_OHM SE 1'SL3,1SL10 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 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
50_OHM SE TOP, BOTTOM Y 0.110 WM 0.110 WM
50_OHM SE * 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
55_OHM _SE TOP, BOTTOM Y 0.090 MM 0.090 MM
55_OHM SE * N 100 Mvm 100 MV =STANDARD =STANDARD =STANDARD »
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ 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 WM 0.110 WM » 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 MM 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 1SL3,1SL10 Y 0.105 MM 0.105 MM 0.100 MM 0.100 MM » 73_OHM DI FF 1'SL3, 1 SL10 Y 0.106 MM 0.106 MM 0.150 MM 0.150 MM »
70_OHM DI FF 1SL4, 1 SL9 Y 0.110 WM 0.110Mv 0.095 MM 0.095 MM » 73_OHM DI FF 1SL4, | SL9 Y 0.110 WM 0.110 WM 0.150 MM 0.150 MM »
70_OHM DI FF * N 100 Mvm 100 MM =STANDARD =STANDARD =STANDARD » 73_OHM DI FF * N 100 Mm 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 ALLOW ROUTE s
- 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 WM 0.132 MW 0.130 WM 0.130 WM -
- 85_OHM DI FF TOP, BOTTOM Y 0.120 WM 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 MM -
- 85_OHM DI FF I1SL2,1sL11 Y 0.078 MM 0.078 MM 0.160 MM 0.160 MM
80_OHM DI FF 1SL3,1SL10 Y 0.081 MM 0.081 MM 0.115 MM 0.115 MM 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 |sLa.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 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
90_OHM DI FF TOP, BOTTOM Y 0.115 MWm 0.115 MM 0.200 MM 0.200 MM »
90_OHM DI FF I1SL2,1sL11 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MWm »
90_OHM DI FF 1SL3,1SL10 Y 0.070 MM 0.070 MM 0.180 MM 0.180 MWm »
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
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CPU Si gnal Constraints
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
cPy_ass . =45_OM SE =45_OM SE =45_OM SE =45_0HM SE =STANDARD =STANDARD
cPU_27P4S . 27p4_avsE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 M1 0.100 W1
SPACI NG_RULE_SET LAYER LI NE-TO LI NE 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
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPu_BM L . . CPU_BM L_2ANY CPU_BM L_2ANY . 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_I TP B B CPU_I TP_2ANY CPU_I TP_2ANY B =4x_DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPU_cowe cPu_cowe . CPU_COWP_2SELF CPU_COWP_2SELF ToP, BOTTOM =6x_DI ELECTRI C 2
cPU_cowe . . CPU_COWP_20THER CPU_COWP_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_COVP_2SELF * =4x_DI ELECTRI C 2
CPU_COVP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_VOCSENSE CPU_VOCSENSE . CPU_VOCSENSE_2SELF CPU_VCCSENSE_25ELF ToP, BOTTOM =6x_DI ELECTRI C 2
CPU_VOCSENSE . . CPU_VCCSENSE_20THER CPU_VCCSENSE_20THER ToP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU_VOCSENSE_2SELF * =4x_DI ELECTRI C ?
CPU_VOCSENSE_20THER * =6x_DI ELECTRI C 2

PCl - Express Interface Constraints
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
PCl E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCI E d ock Spacing
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CLK_PCI E CLK_PCI E * CLK_PCl E_2SELF CLK_PCl E_2SELF TOP, BOTTOM =6x_DI ELECTRI C ?
CLK_PCIE * * CLK_PCl E_20THER CLK_PCl E_20THER TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CLK_PCI E_2SELF * =4x_DI ELECTRI C 2
CLK_PCl E_20THER * =6x_DI ELECTRI C 2
CPU PClI E Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PCI E_CPU_TX PCI E_CPU_TX * PCI E_TX2TX PCI E_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX PClI E_CPU_RX * PCl E_RX2RX PCl E_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_TX *_CPU_TX * PCl E_TX2O0THERTX PCl E_TX20THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_RX * PCl E_RX20THERRX PCl E_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
PClI E_CPU_TX *_CPU_RX * PClI E_TX2RX PClI E_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
PClI E_CPU_RX *_CPU_TX * PClI E_RX2TX PClI E_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
PCI E_CPU_TX *_TX * PCI E_20THERHS PCI E_20THERHS TOP, BOTTOM =6x_DI ELECTRI C 2
PClI E_CPU_RX *_TX * PCl E_20THERHS PClI E_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
PCI E_CPU_TX *_RX * PCI E_20THERHS
- SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PClI E_CPU_RX *_RX * PCl E_20THERHS
— PO E_TX2TX . =2. 5x_DI ELECTRI C ?
PCI E_CPU_TX * * PCI E_20THER
- PCI E_RX2RX * =2. 5x_DI ELECTRI C 2
PClI E_CPU_RX * * PClI E_20THER
PCl E_TX20THERTX * =4x_DI ELECTRI C 2
PCH PCl E Spaci ng
— PCl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
» _ PCI E_TX2RX * =6x_DI ELECTRI C 2
PCI E_PCH_TX PCI E_PCH_TX * PCI E_TX2TX
—— PCl E_RX2TX * =6x_DI ELECTRI C ?
PCI E_PCH_RX PCI E_PCH_RX . POl E_RX2RX
M PCI E_20THERHS * =4x_DI ELECTRI C 2
PCI E_PCH_TX *_PCH_TX * PCl E_TX20THERTX
_ _ PCI E_20THER * =3x_DI ELECTRI C ?
PClI E_PCH_RX *_PCH_RX * PCl E_RX20THERRX
PClI E_PCH_TX *_PCH_RX * PClI E_TX2RX
PCI E_PCH_RX *_PCH_TX * PCI E_RX2TX
PClI E_PCH_TX *_TX * PCl E_20THERHS
PClI E_PCH_RX *_TX * PCl E_20THERHS
PCl E_PCH_TX *_RX - POl E_20THERHS Not e: Di splayPort
PClI E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PClI E_PCH_RX * * PClI 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

NETTVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—ceueca ol a o e cPU PECI .
[O—=usoc ol a co1_ac PM_SYNC
o= ne e o1 a co1_acn PM _VEM PWRGD
[ — cpl)_a: CcPU_ITP XDP_DBRESET L 16 17
[— CPU_4: CPULTP XDP_CPU_PRDY_L 6 16 62
[ — cply 4 Pl ITR XDP_CPU PREQ L 6 16 62
EDP.
[ ol 2704 o e cove
s ol 2704 o coe CPU PEG COW
o> suace ol 2704 o coe CPU_SM ROOMP<0> .
oo suame o1 2704 cel_caw CPU_SM RCOVP<1> .
oo suame ol 2704 ceucaw CPU_SM RCOVP<2> .
s o1 a o iTe CPU CFG<11..0> 616 62
O — e caterr | coly a ce_acTl CPU CATERR L s 35
s ol a co1_ac CPU VOO O SEL
o> erccior ol a co1_acn CPU_PROCHOT L o35 a6 4
ool evrn ol a co1_ac CPU_PVRGD s
O—aunmame coly a cPlam | PM THRMIRI P_L 15 36
oo oo QK eaE son K eae DM __CLK100M CPU P
oo _a oo QK eoE son QK eaE DM __CLK100M CPU N
O meEaKizon QK_PQE_S80D QK PAFE DPLL REF CLKP
: DPLI_REE_CI KI120M QK_PQE_80D QK PAFE DPLL REF CLKN
[O—Lrecen a oo QK eoE son QK eaE | TPCPU_CLK100M P
[ — 1 TPCPU_Cl K100M. QK_PQE_80D QK PAE | TPCPU CLK100M N
[O—Lrecen a oo QK eoE son QK eaE | TPXDP_CLK100M P,
[CO—Lrecen a oo QK eoE son QK eaE | TPXDP_CLK100M N
[ — 1 TPCPU_Cl K100M. QK_PQE_S0D QK PAE XDP_CPU _CLK100M P.
[O—Lrecen a oo QK eoE son QK eaE XDP_CPU_CLK100M N
: DP_TD CcPL_4! CPUITP XDP_CPU TDI 6 16 62
[o>—xe1m o1 a o iTe XDP_CPU TDO s 16 62
e ns ol a o ite XDP_CPU TNS o 16 62
et ol a o ite XDP_CPU TCK o 16 62
[ o1 a o iTe XDP_CPUPCH TRST L 612 16 62
CO—xee e cela ceuL TR XDP_BPM L<1..0> o 16
= coly a ceu LT XDP_BPM L<7..2> 5 16
f— o1 a o iTe XDP_OBSDATA B<3..0>
[ — cply 4 Pl LTP CPU CFG<15. . 12> 6 16
CO—tesaceuest 1) cpuy_a cPuLTE XDP_CPURST_L 16
[O—cervoesense ENSE_1TCL_Pows o1 versense CPU VCCSENSE P 5 40
oo voesense ENSE_1TCL_Pows o1 versense CPU VCCSENSE N o 40
oo v cese ENSE_1TCL_Pows —— CPU VOOl OSENSE P
v cese ENSE_1TCL_Pows ——— CPU VOOl OSENSE N
oo sese ENSE_1TCL_Pows o1 versense CPU AXG SENSE P
oo s ENSE_1TCL_Pows —— CPU AXG SENSE N
oo va sense o1 2704 o1 versense CPU_VDDO SENSE_P
: CPUJ_VAI SENSE Pl _27P4. CPUJ_VOCSENSE CPU_VDDQ SENSE N
oo vasense ol 2704 ——— CPU AXG VALSENSE P
e varsense o1 2704 o1 versense CPU_AXG VALSENSE N
o—cervasense ol 2704 —— CPU VCC VALSENSE P
Co—cervasense ol 2704 —— CPU VCC VALSENSE N
CO—ceusvnaerr cela ceu_caw CPU VI DALERT L 5 a0
o> ceusuosax ol a o coe CPU VI DSCLK 5 40
[>—cesuosarn o1 a o coe CPU_VI DSQUT o0
[O—=eoe s o PO E gon PO E coU T POl E_SSD_R2D C P<3..0> 12 30
[O—eoe crusso o PO e gon PO E oL T PCIE SSD R2D C N<3..0> 12 30
[ — PCIE_80D POE_CPULT: PCIE SSD R2D P<3..0> 30 62
s O E_s0n - PCl E_SSD_R2D N<3.. 0> 30 62
s PO E gon O E ol Rx PCI E_SSD D2R C P<3..0>
s PO E gon O E ol Rx PCIE SSD D2R C N<3..0>
[o—~eoe caussn e PO E_gon O E ol Rx PCI E_SSD D2R P<3..0> 12 20 62
[O—eoe o ssn e PO E gon O E ol Rx PCI E_SSD D2R N<3..0> 12 30 62
[O—eaeaxomssn QK eoE son QK eaE PCl E_CLK100M SSD P 12 30 62 Gl e SSD
> et caagssa ek e e aon cxenr PCI E CLK100M SSD N 12 30 62 €
ED—te =t e_son T DP_TBTSNKO M. P<3..0> 2
ED—teter oe_son . DP_TBTSNKO M. N<3..0> 2
[ ey DP_80D De_T: DP_TBTSNKO_M._C P<3.. 0> 5 25
oD oe_son . DP_TBTSNKO M. C N<3..0> 525
ED—te_tar_auc oe_son oAt DP_TBTSNKO AUXCH P 2
C>—te-taT_auc oe_son oAt DP_TBTSNKO_AUXCH N 2
oD oe_son oAt DP_TBTSNKO AUXCH C P 125
= oe_son oAt DP_TBTSNKO AUXCH C N 125
ED—eter e_son T DP_TBTSNKL M. P<3..0> 2
CD>—teter oe_son . DP_TBTSNKL M. N<3..0> 2
D oe_son . DP_TBTSNKL M. C P<3..0> o102
=0 DP_80D De_T: DP_TBTSNK1_M._C N<3. . 0> 5 18 25
E DP_TBT_AUXCH DP_80D DP_ALX. DP_TBTSNK1 AUXCH P 25
E DP_TBT_AUXCH DP_80D DP_ALX. DP_TBTSNK1 AUXCH N 25
= DP_80D DP_ALX. DP_TBTSNK1_AUXCH C P 13 18 25
D De_son DP_ALX DP_TBTSNK1 AUXCH C N 13 18 25
Ot e_son T DP_INT_ M._P<3..0> o 62
ot oe_son e T DP_INT M. N<3..0> 5 62 SYNC DATE=00121/ 201
s oe_son . DP_INT M. C P<3..0> o 58 62 I'P!!EH'H!F -
= e _son e r DP_INT M. C N<3..0> CPU Constraints
sy esemneza:
E—teLr i e s0p e ax DP INT AUX CH C P s 6 e Appl e Inc. CH_NU
e A oe_son oAt DP_I NT_AUX CH C N s 62 ®
DP_I NT_AUXCH DP_80D DP_ALX. DP_INT_AUXCH C P
= o NOTI CE OF PROPRI ETARY PROPERTY:
O s De_s0n DP_ALX DP I NT_AUXCH C N s 58
THE | NFORMATI ON CONTAI NED HEREI N | S THE
[— DP_80D DP_AUX DP_I NT_AUXCH P PROPRI ETARY P ERTY_OF APPLE | NC.,
DP | NT AUXCH N THE POSESSOR AGREES TO THE FOLLOW NG
| — De_A0D De_ALX | TO MAINTAI N TH'S DOCUMENT | N CONFI DENCE 111 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V 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 SI te:

UART Interface Constraints

am f eedback

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
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-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_45S B =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
UART * =2x_DI ELECTRI C ?

SOURCE: 471984_Chei f _Ri ver _M5_PDG 1.0 and the spacing rule is adjusted per SI te:

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;Z’{
PCH_USB_RBI AS . =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o
usB_8oD * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
usB . =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C ?
SOURCE: Cal pel la Platform Design Quide 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 NCLRULESEr SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX . usszszfxﬂ o USB3_TX2TX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX USB3_PCH_RX * uSBE,RX?R’X” i USB3_RX2RX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_TX . usmfrxzomén’r‘x o USB3_TX20THERTX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_RX * LSm,RXZWHéR;X o USB3_RX20THERRX TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_PCH_RX * usszsznbxﬂ o USB3_TX2RX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_RX *_PCH_TX * USBziRXzT»XV - USB3_RX2TX TOP, BOTTOM =7x_DI ELECTRI C ?
USB3_PCH_TX *_TX * usmizorHEF»mVs‘ o USB3_20THERHS TOP, BOTTOM =6x_DI ELECTRI C ?
USB3_PCH_RX *_TX * LSB,ZOTHE;R?-S USB3_20THER TOP, BOTTOM =5x_DI ELECTRI C ?
USB3_PCH_TX *_RX * usm,zoms% b
o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
USB3_PCH_RX *_RX * USB3_20THERHS
= USB3_TX2TX . =2. 5x_DI ELECTRI C 2
USB3_PCH_TX * * USB3_20THER
e USB3_RX2RX . =2. 5x_DI ELECTRI C 2
USB3_PCH_RX - * USB3_20THER
USB3_TX20THERTX . =4x_DI ELECTRI C 2
USB3_RX20THERRX * =4x_DI ELECTRI C 2
USB3_TX2RX . =6x_DI ELECTRI C 2
USB3_RX2TX . =6x_DI ELECTRI C 2
USB3_20THERHS * =4x_DI ELECTRI C 2
USB3_20THER . =3x_DI ELECTRI C ?

am f eedback

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—easaraicaw TA_LCOVP PCH SATAI COVP
CO—sa e USE_80D Usa USB HUB UP_P
CO—‘saael e USE_80D USE USB HUB UP N
CO—sear USE_80D USE USB BT P
CO—saar UsE_s0n use 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
CD—\sa-1ean USB_80D USE USB TPAD P
CO—tsarean USE_80D USE USB _TPAD N

[ — USB 80D use USB TPAD CONN P

[ — USB_80D USE USB_TPAD_CONN N
[ Use_son use TPAD SPI_MOSI _USB P
[ — USB_80D use TPAD SPI_M SO USB N
CO—‘sateanm USE_80D USE USB TPAD M P

O —‘sateanm USE_80D USE USB TPAD M N
[CD—\sa_sncan USE_80D USB. USB_SDCARD P
[CD—\sB-scamn USE_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—senw USE_80D USE USB EXTA P

CO—se nw USE_80D USE USB EXTA N

[ — UART_ 4! UART SMC DEBUGPRT TX L
[— UART_4! UART SMC DEBUGPRT RX L
CO—\sm2Exu USE_80D USE USB2 EXTA MUXED P
D8z Exn USE_80D USE USB2 EXTA MUXED N
D8z Exn USE_80D USE USB2 EXTA MUXED F P
CO—lsm2 USE_80D USE USB2_EXTA MUXED F N
D —lsaaexaa B USE_80D USBE3_PCH RX USB3 EXTA D2R P
D —lsaa_exaa B USE_80D USBE3_PCH RX USB3 EXTA D2R N
CO—tsmeaa USE_80D USE3_PCH T USB3_EXTA R2D P
O —\smeaar USE_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

[ — USE_80D USBE3_PCH T USB3 EXTA R2D F P

[ — USE_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—\saeas USE_80D USE USB EXTB P
CO—\saeas USE_80D USE USB EXTB N

O Lsma_sxin ax UsE_s0n LsBa_paH_RX USB3_EXTB D2R P
D —\saa exIm B USE_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 —\smedqar USE_80D USBE3_PCH T USB3 EXTB R2D P
CO—\saa BdR T USE_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 \sBa_snRx USE_80D USER_PCH RX NC USB3RPCI E_SD D2RP
O usea_sn ex USE_80D USER_PCH RX NC USB3RPCI E_SD D2RN
O —lsmsnr USB_80D USB3_PCH T NC USB3RPCI E SD R2D CP
CO—lsssnr 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
D& usa maLA PCH_USB_RBI A PCH USB RBI AS
[CO—BCHLDUEEQ K UNUSED, QK POE 80D QK PAE PCl E_CLK100M PCH P
O BCoHLDUEEQ K UNUSED, QK POE 80D QK PAE PCl E_CLK100M PCH N
[CO—BCH.DI FEQLK UNUSED, QK PQE 80D QK PAE PCH_CLK96M DOT_P
[ —BCH.DI FEQLK UNUSED, QK PQE 80D QK PAE PCH CLK96M DOT_N
[CO—BCH.DI FEQLK UNUSED, QK PQE 80D QK PAE PCH CLK100M SATA P
[ BCH.DI EEQLK UNUSED, QK PQE 80D QK PAE PCH _CLK100M SATA N
[ — cpU 4 QK PAE PCH CLK14P3M REFCLK

34

34

35

35

59

59

59

59
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LPC Bus Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE Cl ock Net Properties
— ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
LPC 458 * =45_0OHM _SE =45_0OHM _SE =45_0HM _SE =45_0HM _SE =STANDARD =STANDARD NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
@  ass s s - CDO—Lecan LEC 4 LPC. LPC AD<3..0> 14 35 62
K_LPC_45 . =45 3 a5, 3 =45_0HV_SE =45_0M SE =STANDARD =STANDARD
— — — — oo i i CO—Lec-ERaE L LpC 4 Lec LPC FRAME L 14 35 62 [ SOLK_Cl K32K_RTC QK siana aKsion SYSCLK _CLK32K RTCX1
s Lec 4l Lec LPCPLUS RESET L o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT CO—Lecakaam QK IPC 4 QK IPC LPC CLK24M SMC 17 35 [ — SCLK_C1 K25M SB QK 25\ 4 QK 25M SYSCLK_CLK25M CANVERA 17 32
Lpc 3x_DI ELECTRI C - | m— QK IPC 4 QK LPC LPC CLK24M SMC R 12 17 = QK 25M4 QK 25m CLK25M CAM CLKP. I,
B ax
_ D 1 PC_Cl K33M CLK_IPC 4 QK IPC LPC CLK24M LPCPLUS D O K_25M 4 QK 25M CLK25M CAM XTALP R 32
CLK_LPC * =4x_DI ELECTRI C ? [— CLK_IPC 4 QK IPC LPC CLK24M LPCPLUS R [ — O K_25M 4 K 25M CLK25M CAM XTALP 32
CLK25M CAM XTALN
SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.15 = k254 1250 2 D
[ — QK 25M 4 QK 25M CLK25M CAM CLKN 31 32
SMBus Interface Constraints
_ [O>—swms eaiax \B_45S_R_50 ™ SMBUS PCH OLK 14 16 19 30 54 [O—svsaxa s ar QK 2sma QK osu SYSCLK_CLK25M TBT 172
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 [CO—sieus pod paTa MB_455_R 50 B SMBUS PCH DATA 14 16 19 38 54 [ QLK 250 4 QK 25M SYSCLK CLK25M TBT R 25
SVB_45S_R_50S oP, BOTTOM 0_oHu st 0_oHu st 0_oHv st 0_oHv st o | AAAASEAL - SML — e
455_R 5! TP, B =5 3 =5 3 =5 3 = 3
— — — — oo § [CD—SMELS_BCH.0_DAT, MB_45S_R 50 B SM._PCH 0 DATA 14 38 [ SCLK_C1 K25M XTAL QK 25M 4 QK 25M SYSCLK_CLK25M X1 v
SMB_45S_R_50S * =45_CHM_SE =45_CHM_SE =45_CHM_SE =45_CHM_SE =STANDARD =STANDARD CO—S\els.sic_so sa MB_45S_R_50: N SMBUS SMC 1 _SO_SCL 1432 35 38 4142 62 | > QK _25M 4 QK 25M SYSCLK_CLK25M X2 17
[CO—S\eLs.swe 1 so_soa MB_45S R 50! N SMBUS SMC 1 SO SDA 1492 35 38 4142 62 | ) QK _25M 4 QK 25M SYSCLK _CLK25M X2 R 17
e SDCLK _CLK25M X2
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT = Lk 254 CLi 250
CO—marax HDA_4 HDA HDA BIT CLK 12 59 63 [ — QK _25M 4 QK 25M SDCLK_CLK25M X2_R
SvB - =2x_DI ELECTRI C 2 [ HDA_4: HDA HDA BIT CLK R 12 [— QK _25M 4! QLK 25M SDSCLK_CLK25M X1
CO—toasuc HDA_4: HDA HDA SYNC 12 59 63
HD Audio Interface Constraints - ton s toa HDA_SYNC R 2
e RS 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 D Hoa H0A = e
aaill = o s o HDA RST L 12 50 6
HDA_45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD CO—ason HDA_4: HDA HDA SDI NO 12 59 63
CO—asmar HDA_4: HDA HDA SDOUT 12 59 63
HDA_4! HDA HDA_SDQUT R 12 17
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT [ m—
ron . ~2x_oiELECTRIC > [—ewssax oK sons axsan PM CLK32K_SUSCLK R 1336
D QK saya QK son SMC_CLK32K s 56
SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.15
[ — BL_OK BL_4! 1= SPI_CLK R 14 44
- A SPI_CLK
SI O Signal Constraints = Bl £l 2
N s pL_s - SPI_MOSI R 14 as
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 PL_M SO PL_4: PL SPI_M SO 14 44
CLK_SLOW 458 . =45_OM SE =45_OM SE =45_OM SE =45_0HV_SE =STANDARD =STANDARD | m—
[ — BL_4! 1= SPI_M SO R 44 C
O—sec Pl 4 - SPI_CSO R L 150
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [— PL_4 Pl SPI_CSO_L aa
BL_4! PL SPI_SMC CLK 35 44
aLk_sLow . =4x_DI ELECTRI C 2 | m—
[ — BL_4! 1= SPI_SMC_MOSI 35 44
[ PL_4: PL SPI_SMC M SO 35 44
SPI Interface Constraints i Pl 4 ol SPI_SMC CS L a5 s
ALLOW ROUTE T [ — BL_4! = SPI_MB CLK 48
PHYSI CAL_RULE_SET LAYER 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
CN LAYER? SPI_MB 12 W L
i [ Pl_a! = a4
SPI_45S - =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ PL_4 Pl SPI_MB 133 HOD L 44
[ — BL_4! 1= SPI_MB CS L 44
= Pl _4 Pl SPI_| O<2> 14 a4
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT =
[ — BL_4! 1= SPIl_1 2 R a4
Ed * =4x_DI ELECTRI C ? [— BL_4! 1= SPI_| O<3> 14 a4
BL_4! 1= SPI_13B R a4
| m—
XDP Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
= [O>—eacsemn PO E 80D BOE PO T PCIE AP_R2D P 20 62
PCH_455 . =45_OM SE =45_OM SE =45_0M SE =45_OM SE =STANDARD =STANDARD
D PCLE_AP_R2D. PCIE_80D POLE_PCH T PCIE AP R2D N 29 62
s POE AOD POLE PCH T PCIE AP R2D C P 1420
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
| m—
o 21 SPAG NG . [O>—eacse e POE 0D POE POH_BX PCIE AP D2R P 14 20 62
1P . =2:1_sP
— — D PCLE_AP_[PR. PCIE_80D PCOLE_PCH_RX PCIE AP D2R N 14 29 62
CO—=ecEaKiomae QK PAE 80D QK PAE PCl E_CLK100M AP_P 12 29 62
Di spl ayPor t POE G KiooM AP QK paE s axear PCI E_CLK100M AP N 122 e
| m—
PHYSI CAL_RULE_SET LAYER ALLON RAUTE | 3 N MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP B
AR OV LAYER? VARY A X [>—eaemren ece aon eaE pou T PCIE_TBT_RPD P<3..0> 2
DP_80D . =80_OHML DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [CO—EcEIBL 2D PCLE_80D POLE_PCH T PCIE TBT R2D N<3..0> 25
[ — PCIE_80D POE_PCH T PCIE TBT RD C P<3..0> 14 25
a1 E_80f Q1 E_PCH PCIE TBT R2D C N<3..0>
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG = a.E-a0n PO - e
[ ST - T PCLE_80D POl E_PCH_RX PCl E TBT D2R P<3..0> 14 25
DP_20P * =3x_DI ELECTRI C ? DP_2DP TOP, BOTTOM =4x_DI ELECTRI C ? [CO—_CETIEL®R PCIE_80D PO E_PCH RX PCIE TBT D2R N<3..0> 14 25
')"" D PCLE_80D POLE_PCH RX PCIE TBT D2R C P<3..0> 25
B - - 2
DP_20THERHS 4x_DI ELECTRI C DP_20THERHS TOP, BOTTOM 6x_DI ELECTRI C O E 800 [ PCI E TBT D2R C N<3..0> s
DP_20THER . =3x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =4x_DI ELECTRI C ? [CO—EcEaKinomTar QK PO E_80D QK PAE PCl E_CLK100M TBT_P 12 25
e D PCLE_C1 K100M TET QK_POE_S0D QK PAE PCl E CLK100M TBT N 12 25
DP_AUX * =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM =4x_DI ELECTRI C ?
[ 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
DP_TX DP_TX * DP_2DP
— — S— Co—xem BCH 4 BCH I TP XDP_PCH TDI 12 16 62
DP_TX *_TX M DP_20THERHS OO—x=1x PCH_4: PCH ITP XDP_PCH TDO 12 16 62
o X - N . ZOH—ERHS - [ — DP_TNE PCH_a: PCH_I TP XDP_PCH TMS 12 16 62
= - e 1cx P 4 pqiTe XDP_PCH TCK 1216 62
DP_TX * * DP_20THER
CO—=eaecau PCLE_80D PCE_PCH_T: PCl E_ CAMERA R2D P 31 32
CoO—EcEcan PCLE_80D PCE_PCH_T: PCl E_CAMERA R2D N 31 32
[— PCLE_80D PCE_PCH_T: PCl E CAMERA R2D C P 14 32
[— PCLE_80D PCE_PCH_T: PCl E CAMERA R2D C N 14 32
CO—&aEcan PCLE_80D POl E_PCH_RX PCl E_ CAMERA D2R P 14 32
CO—=eaecaw PCLE_80D POl E_PCH_RX PCl E_ CAMERA D2R N 14 32
i POE AOD POLE P B PClE CAMVERA D2R C P . - - A
System Cl ock Signal Constraints = POE AOD b0 E_por Rx PCl E_ CAVMERA D2R C N a2 el LD N DaTEs0o 1 20
T QL E_C1LK100M C a Ql E_80f aK pa PCl E CLK100M CAMERA P H
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 D K-ROLEAD KRAE ez PCH Constraints 2
it [>—eas awomcau QK eaE am axeae PCI E CLK10OM CAVERA N 12 22 - -
CLK_SLOW 455 . =45_0Hv SE =45_0HV_SE =45_0HV_SE =45_0HV_SE =STANDARD =STANDARD [ QK PG E 8D QK eaE PCl E_CLK100M CAMERA C P a1 a2 o O" U'Vb
- PCl E CLK100M CAMERA C N Ap —
CLK_25M 458 B =45_QHM SE =45_QHM SE =45_QHM SE =45_QHM SE =STANDARD =STANDARD | m— K80 E200 CLICBAE 132 pl e Inc. o——
8 <E4LABEL>
| Pl Rl ETARY Pl :
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT NOTI CE OF PROP ROPERTY.
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 ? NOTE: 25Miz system clocks very sensitive to noise Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP NET_TYPE
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 40S * =a0_orm sE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE vV Vv 700 VM OK VEM A CLK P<0> oo
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 20
MEM 70D * 70_amolFF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF o EMA QK MEM 70D MEML QLK MEM A CLK Pelz T
- o - - - - St CoO—MEMA QK MEM 70D MEM O K MEM A_CLK N<1> 721 24
MEM 73D * =73_OMLDI 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 CTRI MEM A CS L<1..0> 720 21 24
o MEMA CIR MEM 40S MEM CTRI NMVEM A _ODT<0> 7 20 21 24 61
CO—MEM A CKFO MEM 40S MEM CMVD MEM A_CKE<1.. 0> 720 24
H O MEM A _CKE MEM 40S NMEM CMVD NMEM A CKE<3. . 2> .
Spaci ng Rul e Sets > _MEM A OV MEM 405, MEM VD NEM A CAA<O. 0> 2028 1
— oMM A 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 D NFMiAim BYTEQ NFM740§ NFMiAinATAin 'VEM A W7- } O> 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
" — — O MEM A DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 761
NEM_DATAZOTHERNEM =8x_DI ELECTRI C ? O MEM A DQ BYTE3 MEM 40S MEM A_DATA 3 NMEM A DQ<31. . 24> 761
VEM DQS2OWDATA * =3x_DI ELECTRI C 2 o MEMLA_DQ BYTE4 MEM 40S MEM A DATA 4 MEM A_DQ<39. . 32> 72161
VEM_CVD2CMVD * =3x_DI ELECTRI C A CO—MEM A DQ BYTES MEM 40S MEM A_DATA_5 MEM A DQ<47. . 40> e
— — — O MEM A DQ BYTEG MVEM 40S MVEM A_DATA 6 MEM A DQ<55. . 48> e
MEM_OVD2CTRL * =3x_DI ELECTRI C ? CO—MEM A DQ BYTE? MEM 40S MEM A_DATA 7 MEM A_DQ<63. . 56> 761
N - = O MEM A DQSO MEM 70D MEM A DQS 0 NVEM A _DQOS _P<0> 761
MEM_GTRLZCTRL =3x_DIELECTRI C ? o> MEM.A_DOSO MEM 70D MEM A DGS 0 MEM A _DQS_N<O> 7o
MEM_CLK2CLK . =6x_DI ELECTRI C 2 o MEMLA DL MEM 70D MEM A_DGS_1 MEM A _DQS_P<1> e
N - P o MEM A _DCS MEM 70D MEM A DQS_1 NVEM A _DOS N<1> 761
VEM 2OTHERNEM =4x_DIELECTRI C ’ o MEM A DGS2 MEM 70D MNEM A DGS_2 MEM A _DQS_P<2> 76
MEM 2PVR * =2x_DI ELECTRI C 10000 o MEM.A_DGS2 MEM 70D MEM A DG 2 MEM A _DQS_N<2> e
N - == O MEM A DGS3 MEM 70D MEM A DQS 3 NVEM A _DQOS P<3> 761
VEM_2GND =2x_DI ELECTRI C 10000 = v e NEM 700 MEM A X 3 VEM A DOS N<3> e
MEM_20THER * =6x_DI ELECTRI C 2 o MEM.A DOSA MEM 70D MEM A_DGS_4 MEM A_DQS_P<4> ‘e
O MEMA D4 MEM 70D MEM A _DQS_4 ﬁm 2 % E<451> -
i o> MEM A DOSS MEM 70D MEM A DCS & <5> e
Menory to Power Spacing - - = _tem A noss NEM 700 MEM A_[XS & VEM A _DOS _N<5> e
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET O MEM A DXS6 MEM 70D MEM A DQS 6 MEM A DQS P<6> 721 61
== === O MEM A DCS6 MEM 70D MEM A DQS 6 NVEM A _DOS N<6> 72161
MEM_PWR NVEM * * NEM72PVTRV _ MEM_70D VEM TERM NEM_73»D = v sz MEM 70D NEM A DR 7 VEM A DOS P<7> o
MEM_PVR * * DEFAULT MEM_40S VEM_TERM MEM 50S O MEM A _DGS7 MEM 70D MEM A _DQS_7 MEM A _DOS_N<7> 761
H MEM B_CI KO MEM 70D MEM 1 K MVEM B_CLK P<0> 7 22 24
Menor y to G\D SpaCl ng _ g MEM B_ClL KO 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 O MEMB Akl MEM 70D MEM O K MEM B _CLK P<1> 7 23 24
s VEM + N VEM oG o MEME QK MEM 70D MEM O K MVEM B_CLK N<1> 723 24
— — O MEM B CIRI MEM 40S MEM CTRI MEM B_CS_L<1..0> 722 23 24
) ) o MEME CIR MEM 40S MEM CTRI NMVEM B_ODT<0> 7 22 23 24 61
Menory Bus Spaci ng Group Assignnments > MEM B _CKEQ MEM 40S MEM D MEM B CKE<1..0> 7 22 2
— ——= O MEM B CKE] MEM 40S MEM CVD 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 > _MEM B_Cvo VEM 40S NEM_ VD VEM B _CAA<9. . 0> B
MEM A_DQS_0 MEM A_DATA O * MEM_DQS2OWKDATA MEM A_DQS_0 * * MEM _20THER O MEM B CVDI MEM 40S NMEM CMVD MEM B _CAB<9. . 0> 7 23 24 61
" = " " == [ MEM B DQ BYTEQ MEM 40S MEM B_DATA_0Q MEM B _DQ<7. . 0> 761
MEM.A_DQS_1 MEMLA_DATA 1 MEM OGSZOMDATA MEM.A_DQS_1 VEM_ 20THER O MEM B_DQ BYTEI MEM 40S MVEM B_DATA_1 MEM B_DQ<15. . 8> e
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> -
MEM A DQS_3 MEM A _DATA 3 * NEM DQS2OMDATA MEM A DQS_3 * * VEM 20THER O MEM B DQ BYTE3 MEM 40S NEM B_DATA 3 MEM B DQ<31..24> e -
A A DS LA = o T A DS = b O MEM B DQ BYTE4 MEM 40S MEM B DATA 4 MEM B_DQ<39. . 32> 7236
MEM A_DQS_4 MEM_A_DATA_4 * MVEM_DQS2OMDATA MEM A_DQS_4 * * MEM_20THER [CO—MEM B DQ BYTES MEM 40S MEM B DATA 5 VEM B DQ<47. . 40> 7 61
MEM A_DGS_5 MEM_A_DATA_5 * VEM DOSZOWDATA MEM A DQS_5 * B VEM 20THER o MEM B_DQ BYTEG MEM 40S MEM B DATA 6 MEM B_DQ<55. . 48> 761
pltiind = = - Salai pltilind o b O MEM B DQ BYTEZ MEM 40S MEM B_DATA_7 NMVEM B_DQ<63. . 56> 761
MEM A _DQS_6 MEM A _DATA 6 * MEM_DQS2OWRDATA MEM A _DQS_6 * * MEM 20THER O MEM B DGO MEM 70D MEM B DQS 0 NVEM B_DQS P<0> 761
MEM A DQS_7 MVEM_ A_DATA_7 * VEM DOSZOWDATA MEM A DQS_7 * * MEM 20THER CO—MEMB DQS0 MEM 700 MEMLB_DQS 0 MVEM B DS N<0> T
pltilind = = - Salai pltilind o b O MEM B_DQSI MEM 70D MEM B DQS_1 NVEM B_DQOS P<1> 761
MEM B_DQS_0 MEM_B_DATA_0 * MEM_DQS2OWNDATA MEM B_DQS_0 * * MEM_20THER O MEM B DXS1 MEM 70D MEM B_DQS_1 MEM B_DOS _N<1> 761
MEM B_DGQS_1 VEM B_DATA_1 * VEM DOSZOWDATA MEM B_DQS_1 * * MEM 20THER CO—MEME DQ2 MEM 700 MEMLB_DQS 2 MVEM B DS P<2> T
i = = - aallaing il ot b O MEM B OS2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 761
MEM B_DQS_2 MEM B_DATA 2 * MEM_DQS2OMRDATA MEM B_DQS_2 * * MEM 20THER O MEM B DOs3 MEM 70D MEM B DQS 3 NVEM B_DQS P<3> 761
MEM B_DQS_3 VEM B_DATA_3 * VEM DOSZOMDATA MEM B_DGQS_3 * * MEM 20THER CO—MEM B DQsa MEM 700 MEMLB_DQS. 3 MVEM B DS N<3> T
ftietiliend = = - aallaing il ot b O MEM B DOsa MEM 70D MEM B DQS 4 VEM B_DQS_P<4> 761
MEM B_DQS_4 MEM B_DATA 4 * MEM_DQS2OWKDATA MEM B_DQS_4 * * MEM _20THER O MEM B DOsa MEM 70D MEM B DQS 4 MEM B _DQS N<4> 2o
MEM B_DQS_5 VEM B_DATA_5 * VEM DOSZOWDATA MEM B_DQS_5 * * MEM 20THER CO—MEMB DQSA MEM 700 MEMLB_DOS S MVEM B DCS P<b> T
A B_DQS_ AB_ - L PATA_ 1B DS TR oMM B DQSE MVEM 70D MEM B DQS 5 MEM B_DQS_N<5> 761
MEM B_DQS_6 MEM B_DATA 6 * MEM_DQS2OWKDATA MEM B_DQS_6 * * MEM _20THER O MEM B DXS6 MEM 70D MEM B DQS 6 MEM B _DQS P<6> 7 23 61
MEM B_DQS_7 VEM B_DATA_7 * VEM_DGEZOMDATA MEM B_DQS_7 * * MEM 20THER B MEM 700 MEMLB_DQS G MVEM B DS N<6> T
it = = - it — b oMM B DQS7 MEM 70D MEM B DQS_7 NVEM B_DQOS P<7> 761
— MEM_A_DATA_O * * MEM 20THER O MEM B DOS7 MEM 70D MEM B DQS 7 MEM B _DQS N<7> i
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULF SET» VEM_ A_DATA 1 R R IVEM720THEI§ =
MEM *_DATA_* =SAVE * NEM_DATAZSELF i i
— - MEM A _DATA 2 * * MEM 20THER NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET
== == i MEM PVR PP1V2_S3 17 19 20 21 22 23 40
MEM A_DATA 3 * * MEM_20THER MEM_A_DATA O MVEM * _DATA_* * VEM_ 2GTHERVEM = NEM PUR PPOV6 S3 NEM VREFCA A e
MEM A _DATA 4 * * MEM _20THER MEM A DATA 1 MEM *_DATA_* * MEM_20THERVEM [ MEM PR PPOV6_S3_MEM VREFDQ A 18 19 20 21
- - — " - - — =t MEM PUWR PPOV6_S3_NMEM VREFCA B 18 19 22 23
MEM_ A_DATA 5 MEM_20THER MEM A_DATA 2 MVEM * _DATA VEM_ 2GTHERVEM = NEM PUR PPOV6_S3_MVEM VREFDO B N
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM A _DATA 6 * * MEM 20THER MEM A _DATA 3 MEM * _DATA * * NEM_20THERVEM
MVEM * _DATA_* NVEM_* * NEM_DATAZOTHERNEM MEM A_DATA_7 * * MEM_20THER MEM A_DATA 4 MVEM * _DATA_* * VEM_ 2GTHERVEM
= MEM B_DATA 0 * * VEM 20THER MEM A _DATA 5 MEM *_DATA * * VEM 2OTHERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — — — — — — - - — B
VEM VD VEM VD " Py, MEM B_DATA_1 wEMfZOTl—fEfe _ MEM_ A_DATA 6 MVEM * _DATA e zonEmEn
VEM VD VEM CTRL " JR— MEM B_DATA 2 wEMfZOTl—fEfe _ MEM A_DATA_7 MVEM * _DATA e zonEmEn
VEM CTRL VEM CTRL " P MEM B_DATA 3 * * l\/EMiZOTI-fEI? _ MEM_B_DATA O MVEM * _DATA_* * e zonEmEn
MEM B_DATA 4 * * MEM 20THER MEM B_DATA_1 MEM * _DATA_* * VEM_20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NCLRULé Er MEM B_DATA 5 * * MEM 20T HER o MEM B_DATA 2 MEM * _DATA * * wEMizcrrERr;»l;’n;l o SIS DATE:O&’ Q20
MEM_CLK MEM_CLK * MEM CLK2CLK MVEM_B_DATA_6 * * MEM 20THER VEM B_DATA_3 MEM *_DATA_* * VEM 20THERVEM Menory Constraints
I MEM B_DATA_7 * * MEM 20THER MEM B_DATA_4 MEM *_DATA_* * VEM 20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULbEiSIfr» NEM. VD N N NEM 2OTHER NEM B DATA 5 NEM *_DATA + N e soremn @0 Appl e I nc.
MEM_* MEM_* * MEM_20THERVEM e S
MEM_CTRL * * l\/EMiZOTI-fEI? MEM B_DATA 6 MVEM * _DATA_* * e zonEmEn NOTI CE OF PROPRI ETARY PROPERTY:
MEM CLK * * MEM 20T HER MEM B _DATA 7 MEM * _DATA * * ng,zcrrERnéM THE_| NFORMATI ON_CONTAI NED HEREIN | 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.

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
TBT_SPI _45S * =45_0OHM _SE =45_0HM _SE =45_0OHM _SE =45_0HM _SE =STANDARD =STANDARD .
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
TBT_SPI * =2x_DI ELECTRI C ?

Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:’{
TBTDP_80D * =80_OCHM DI FF =80_OHM DI FF =80_OCHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FE
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 VE| G—rr »
TBTDP_TX TBTDP_TX * TBTDD_TXZ;DV(‘ o TBTDP_TX2TX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX TBTDP_RX * TBTDP_sziR); TBTDP_RX2RX TOP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_TX TBTDP_RX * TBTW_TXZ;R)’(‘ o TBTDP_TX2RX TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_RX TBTDP_TX * TBTW_TXZ;R)’(‘ o TBTDP_20THERHS TOP, BOTTOM =10x_DI ELECTRI C ?
TBTDP_TX *_TX * TBTDP_onHéRﬁs" » TBTDP_20THER TP, BOTTOM =6x_DI ELECTRI C ?
TBTDP_RX *_TX * TBTuv_onHéRHs N
TBTDP_TX *_RX * TBTW_ZJHE@S" » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’
TBTDP_RX *_RX * TBTDP_onHéRHs" » TBTDP_TX2TX M =4x_DI ELECTRI C ?
TBTDP_TX * * TBT[P_2OT|:Ei? h TBTDP_RX2RX * =4x_DI ELECTRI C ?
TBTDP_RX * * TBT[P_2OTI—’E’R‘ o TBTDP_TX2RX * =6x_DI ELECTRI C ?

TBTDP_20THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_Dl ELECTRI C

Thunder bol t / DP Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—ELamn IBIDP_80D IBIDP T TBT A R2D C P<1..0>
[— - -1} IBIDP_80D IBIDP T TBT A RRD 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—e1eraMl DP_80D DP_T. DP_TBTPA M._C P<1>

[ S I VR DP_80D DP_T. DP_TBTPA M. C N<1>
=AM DP_80D Dp_T. DP _TBTPA M. C P<3>
[— R Y] 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_g80D 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>
[— - TEIDP_80D TEIDP BX TBT A D2R P<1>
CO—Eramm TBIDP 80D TBIDP RX TBT A D2R N<1>
CO—Eramm TBIDP 80D TBIDP_RX TBT_A _D2R P<0>

[ - .1 IBIDP_80D IBIDP RX TBT A D2R N<O>
CO—eraaxa DP_80D DP_AUX DP_TBTPA AUXCH C P
CO—eraaxa 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—erawn IBIDP_80D IBIDP T TBT B R2D C P<1..0>
[— -, W] IBIDP_80D IBIDP T TBT B R2D C N<1..0>

[ — TEIDP_80D TEIDP T TBT B R2D P<1..0>

[ —3 TEIDP_80D TEIDP T TBT B R2D N<1..0>
CO—=-1BmeE M DP_80D DP_T. NC DP TBTPB M. CP<3..1:2>
[ Y DP_80D Dp_T. NC DP TBTPB M. CN<3. .1:2>
[ — DP_80D P T DP TBTPB M. P<3..1:2>
[ — DP_80D DP_T. DP_TBTPB M._N<3..1:2>
[ — DP_g80D P T DP B LSX M. P<1>

[ — DP_80D P T DP B LSX M. N<1>

[ — TBIDP 80D TBIDP_RX TBT B D2R C P<1..0>

[ — TEIDP_80D TEIDP BX TBT B D2R C N<1..0>
CO—=rame TBIDP 80D TBIDP_RX TBT B D2R P<1..0>
CO—erame IBIDP_80D IBIDP RX TBT B D2R N<1..0>
O —El B X DP_80D DP_AUX NC DP TBTPB AUXCH CP
e axa DP_80D DP_AUX NC DP TBTPB AUXCH CN
[ — DP_80D DP_AUX DP_TBTPB AUXCH P

[ — DP_80D DP_AUX DP_TBTPB_AUXCH N

[ — DP_80D DP_AUX DP B AUXCH DDC P

[ — DP_80D DP_AUX DP B AUXCH DDC N

[ — IBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC P

[ — TBIDP 80D TBIDP_RX TBT B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL 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—erseax IBT_SPI_4 IBT_SPL TBT SPI_CLK
CO—1arse sl IBT_SPI_4 IBT_SPL TBT SPI_MOSI
[CO—IBLsel_Ms0 IBT_SPl_4 IBT_SPL TBT SPI_M SO
CO—Iarsecs IBT_SPl_4 IBT_SPL TBT SPI_CS L

25 62

25 62

Only used on dual - port

Only used on hosts supporting Thunderbolt video-in

hosts.

SYNC_MASTER=CHI NVAY J41

SYNC DATE:O&/ 07/ 2012

Thunder bolt Constraints

CH_NUM>

@ Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY. PLE | NC.
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 IN WHOLE OR PART
IV ALL RI GHTS RESERVED

OF AP

115 OF 120

2




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_aM O FF =85_CHV_DI FF. =85_CHM_DI FF. =85_CHMLDI 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 PI_20THER . =4X_DI ELECTRI C ? M PI_20THER ToP, 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 * * M PI_20THER
M Pl _DATA CLK_M PI - MPI_20LK
CLK_M PI 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_CHM DI FF =85_0HM DI o

Spaci ng Rul e Sets
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W 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_CMVD2CVD * =2x_DI ELECTRI C > S2_CMD2CVD ToP, BOTTOM =4x_DI ELECTRI C 2
S2_CMVDRCTRL * =2x_DI ELECTRI C ? o S2_CMVD2CTRL TCP, 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_2GND * =2x_DI ELECTRI C ? o S2MEM_2GND TOP, BOTTOM =4x_DI ELECTRI C ? ‘
S2MEM_20THER * =6x_DI ELECTRI C ? o S2MEM_20THER TCP, BOTTOM =10x_DI ELECTRI C ? ‘
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\GﬁRUL’E SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG?RUL»E SET
S2_MEM _DATA* * * szNEMfon»—}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 :
S2_MEM CTRL * * szNEMfonQEE :
S2_MEM _CLK * * szNEMfonQEE o
S2_MEM DATA* =! * S2_DATAZSELF .
= o ow o v 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 NG RULE_SET
S2_MEM CTRL S2_MEM CTRL * s2_cTRL2CTRL S2_MEMLPVR S2_MEML . SZMEM 2PVR
S2_MEM_* S2_MEM_* * S2_20THERVEM S2_MEMLPVR . . DEFAULT

Menmory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GN\D

S2_MEM *

S2MEM 2GND

Canera Net Properties
RETTVRE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[— MEM O K MEM 85D MEM O K NMEM CAM CLK P
f— MEM O K MEM 85D MEM O K MEM CAM CLK N
[— MEM CNTL MEM 4 MEM CTRI MEM CAM CKE

(e MEM CNTL MEM 4 MEM CTRI MEM CAM CS L
(e MEM 4 MEM CTRI MEM CAM QDT

(e MEM CND MEM 4 MEM CTRI MEM CAM CAS L
(e MEM CND MEM 4 MEM CTRI MEM CAM RAS L
[— MEM D MEM 4 MEM D NMEM CAM VEE L
[—S NEM VD NEN 4! NEM VD MEM CAM BA<O>
: NEM_CND NEM 4! NEM_CND MEM CAM BA<1>
f— MEM D MEM 4 MEM D VEM CAM BA<2>
[ MEM DQSO MEM 85D MEM_DQSO MEM CAM DQS P<0>
[— MEM DQSO MEM 85D MEM DQSO MEM CAM DOQS N<O>
[ MEM DQS1 MEM 85D MEM DQS1 MEM CAM DQS P<1>
0> MEM DQS1 MEM 85D NEM DS MEM CAM DOQS N<1>
= MEM DATA O NEN 4! MEN DATAQ NVEM _CAM DVKO>
0> MEM DATA_1 MEM 4 MEM DATA1 NVEM CAM DVK1>
E NEM, NEM 4! NEM_CND MEM CAM A<14..0>
[— MEM DATA_Q MEM 4 MEM DATAQ MEM CAM DQX7. . 0>
[— MEM DATA_1 MEM 4 MEM DATAL MEM CAM DQOx<15. . 8>
E M Pl _DATA, M PI_85D M Pl _DAT, M PI_DATA P

E M Pl _DATA, M PI_85D M PlL_DAT, M PI_DATA N

= MPlL_85D M Pl _DAT/ M Pl _DATA_CONN P
E M PI_85D M Pl _DAT, M PlI_DATA CONN N
E MPL_QK M PI_85D QK _MPI MPI_CLK P

E MPL_QK M PI_85D QK _MPI MPI_CLK N

[y MPI_85D QK MPI M PI_CLK CONN P
[ S MPI_85D QK MPL M PI_CLK CONN N
[ MNEM PR PP1V35_CAM

E NEM_PVR PPOV675 CAM VREF
(S NEM PVR PPOV675 MEM CAM VREFCA
= NEM PVR PPOV675_NEM CAM VREFDQ

SYNC DATE:O&/ 07/ 2012

SYNC_MASTER=CHI NVAY J41

Canera Constrai

nts

@ Appl e I nc.
®

THE
Pi

|

N

1
v

ROP
THE

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE

RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE CR PART
ALL RI GHTS RESERVED

116 OF 120

2




8

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 * =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
CO—sims swo snsa NE_45S_R 50 A SMBUS SMC 0 SO _SCL
[CO—simus sic o so soa MB_45S_R_50 A SMBUS SMC 0 SO _SDA
[O—swms soi s so MB_45S_R_50 A SMBUS SMC 1 SO SCL
[CO—sieus e 1 so soa MB_45S_R_50 rE SMBUS SMC 1_SO_SDA
[O—swms s sa MB_45S_R_50 A SMBUS SMC 2 S3 SCL
s A MB_45S_R_50 A SMBUS SMC 2 S3 SDA
[O—swms scasa MB_45S_R_50 A SMBUS SMC 3_SCL
[O—simus sic s soa MB_45S_R_50 A SMBUS SMC 3 SDA
[O—smsscs @ sa NE_45S_R 50 A SMBUS SMC 5 G3 SCL
Co—simus sic s ca soa MB_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—sense neeeae CHGR CS| P
O—sewse neeeae Tol_DiEFPAIR CHGR CSI_N

IOl D EEPAIR CHGR CSI R P
g Tol_DiEEPAIR CHGR CSI_R N
[CO—sewse neeeae IOl D EEPAIR CHGR CSO P
Co—sewse neeeae IOl D EEPAIR CHGR CSO N
[ — TQI_DI EEPAIR 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
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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 FFPAI R NECK GAP NET-TYPE
_ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SENSE_1TOL_45S * =1T0L_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAI R
R 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 FEPALR THERM 1TOI_a THERM INLET _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
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