8 7 6 5 4 3 2 1

1. ALL RES| STANCE VALUES ARE | N OHVB, 0.1 WATT +/- 5% REV ECN DESCRI PTI ON OF REVI SI ON Rbeo
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. DATE
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ. J 44 B 4 S E TI C pre=y —ECN> ECO, DESCR PTI ON> <ECODATES
D (.csa) Dat e (.csa) Dat e
Page Cont ent s Sync Page Cont ent s Sync
1 ' Table of Contents D2_KEPLER L o S0t 46 AUDI O CODEC, ANALOG 344 OST 1272013
2 BOM Confi gur ati on 344 0BT 2072013 47 ” AUDI O CODEC, DI G TAL 344 OST 1272013
3 ° BOM Configuration 344 OTTOST 2013 48 °* AUDIO SPEAKER AMP 344 OST T2 2013
4 * PD Parts 344 OST T2 2013 49  ® AUDIO JACK 344 OST T2 2018
5 °  CPU GFX/ NCTF/ RSVD 344 OST 1272013 50 AUDI O JACK TRANSLATORS 344 OST 1272013
6 ° CPU M sc/ JTAG CFG RSVD 144 OST T2 2013 51 " DCIn & Battery Connectors 144 OST T2 2018
7 " CPU DDR3/LPDDR3 | nterfaces 144 OST T2 2013 52 " PBus Supply & Battery Charger 144 OST T2 2018
8 ® CPU PCH POAER 344 OST T2 2018 53 ° CPU VRI12.6 VCC Regulator IC 344 OST T2 2018
9 °  CPU PCH GROUNDS 344 OST T2 2013 54 " CPU VRI2.5 VCC Power Stage 344 OST T2 2013
10 " CPU Decoupling 344 OST T2 2013 55 ™ 1.35V DDR3 SUPPLY 344 OST T2 2013
11 ¥ PCH Decoupling 344 OSTT2T 2013 56 5V / 3.3V Power Supply 344 OBTT2T 2013
12 PCH Audi o/ JTAG SATA/ CLK 344 OST T2 2013 57 ™ 1.05V SO Power Supply 344 OST T2 2013
13 ™ PCH PM PCl / GFX 344 OBT 272013 58 7 LCD AND KBD BKLT DRI VER 344 OBTT2T 2013
14 ° PCH PCl e/ USB/ LPC/ SPI / SMBus 144 OBTT2T 2013 59 " Msc Power Supplies 144 OBTT2T 2013
15 ™ PCH GPIOQ M SC/ LPI O 344 OST T2 2013 60 P Power FETs 344 OST T2 2013
C 16 ° CPU PCH Merged XDP 144 oeTTETEOT 61 Power Control 144 oeTTETEOT
17  Chi pset Support a4 UsTI27 2013 62 °° eDP Display Connector a4 UsTI27 2013
18 " Project Chipset Support a4 USTT2T 2013 63 ” RIO Connector a4 UBT 2T 2013
19 DDR3 VREF MARG NI NG 344 UST T2 2013 64 ' Display Mux: HDM vs DP 344 OST T2 2018
20 ~° DDR3 SDRAM Bank A (Rank 0) WASTER o X 65 " Power Aliases 344 OST 1272013
21 °  DDR3 SDRAM BANK B ( RANK 0) MASTER o ~ 66__° sSignal Aliases MASTER o
22 " DDR3 Ternmination 344_vonas a8 00 67 7 Menory Bit/Byte Swizzle 44 OTTOST 2013
23 ° Thunderbolt Host (1 of 2) a4 USTT2T 2013 68 ' Functional / ICT Test a4 UBT 2T 2013
24~ Thunderbolt Host (2 of 2) 344 OST 1272013 69 ° PCB Rul e Definitions 344 OST 1272013
25 °° Thunderbolt Mobil e Support a4 USTTZT 2013 70 " CPU & PCle Constraints a4 UBT 2T 2013
26 > Thunderbolt Connector A 44 USTT2T 2013 71 " USB Constraints 44 UBT 2T 2013
27 * Thunderbolt Connector B 44 USTT2T 2013 72 7 PCH Constraints 44 USTTZT 2013
28 °* DDC Crossbar 144 OST T2 2013 73 " Menory Constraints 144 U7 OST 2013
29 ® W RELESS SUPPORT 344 OST T2 2013 74 '™ TBT,DP,HDM Constraints 344 OST T2 2018
30 °° SSD Connect or 44 USTT2T 2013 75 ° Canmera Constraints 344 UsT 27 2013
31 ¥ Canera 1 of 2 344 UsT 27 2013 76 ' SMC Constraints 44 UsT 27 2013
32 " cCanera 2 of 2 44 USTT2T 2013 77 " Project Specific Constraints 44 USTI2T 2013
33 ™ External A USB3 Connector 344 UsTI27 2013 78 ° Reference a4 UsT 127 2013
B 34 ™ KEYBOARD TRACKPAD (1 OF 2) 344 OBT 272013
35 * KEYBOARD TRACKPAD (2 OF 2) 344 OST T2 2013
36 50 S,\/C Ja4 087 127 2013
37 > SMC Shared Support a4 UsTI27 2013
38 * SMC Project Support a4 UsT 127 2013
39 > SMBus Connections a4 UsTI27 2013
40 > Power Sensors: High Side 44 USTT2T 2013
41 > Power Sensors: Load Side 144 OST T2 2013
42 > Power Sensors: Extended 144 OST T2 2013
43 >° Thernal Sensors a4 USTT2T 2013
44 60 Fan Ja4 087 1272013
45 °° LPC+SPI Debug Connect or 144 VBT I2TZ013
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051- 0052 1 SCHEM MLB- 4GB, J44 SCH CRI Tl CAL T e o e e
820- 3536 1 PCBF, MLB- 4GB, J44 PCB CRI TI CAL T T e e 1T I WoLE OR PART
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BOM G oups

BOM GROUP BOM OPTI ONS
Ja4_COMMON ALTERNATE, COMVON, J44_COVMONL, J44_COMVON2, J44_COMVONZ, J44_COMMONA, J44_PROGPARTS
J44_COMMONL TBTHV: P15V, SKI P_5V3V3: AUDI BLE, SPI : DUAL_| O
J44_COMMON2 EDP, EDP_LS_CAP, CAVERA_3V3: SO, CAM WAKE: NO, CAM_XTAL: NO, MEM_ODT: PU, VCORE_FETS
D J44_COMMON3 XDP, LPCPLUS, BKLT: PROD, CPUTHRM ALRT, LOADRC: NO, OTHERRC: NO, DDRRC: NO, TBTRC: NO, BMONRC: NO
JA44_PROGPARTS SMC_PROG: PVT, BOOTROM PVT, TBTROM PVT, TPAD_PSOC: PROG
ENG SNS LOADI SNS, OTHERI SNS, DDRI SNS, TBTI SNS, BMONI SNS

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

33754596 1 HSWULT, SR18A, PRQ C0, 2. 4, 28W 2+3, 3M BGA uo500 CRI TI CAL CPU_HSW 2. 4G
C 33754597 1 HSWULT, SR189, PRQ 0, 2. 6, 28W 2+3, 3M BGA uo500 CRI Tl CAL CPU_HSW 2. 6G

33754598 1 HSWULT, SR188, PRQ C0, 2. 8, 28W 2+3, 4M BGA uo500 CRI Tl CAL CPU_HSW 2. 8G

33881247 1 | C, TBT, FR- 4C, A0, PRQ Cl O, SR1JC, FCBGA288 u2800 CRI TI CAL

33851186 1 | C, BOMI5700A2, S2 PCl E CAMERA PROCESSOR U3900 CRI TI CAL

37651194 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3.3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: VSHY

37651193 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3.3X3.3 DFN Qr311, Qr321 CRI TI CAL VCORE_FET: VSHY

376S0964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3.3X3.3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: REN

37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: REN

Progranmabl es (Al Buil ds)
TBT

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON

341S3918 1 EPROM FALCON RI DGE (V13.7) J44 u2890 CRI TI CAL TBTROM PVT

SMC
| 34153922 | 1 | I C, SMC- B1, EXT( V2. 16F39) , PVT, J44 Us5000 CRI Tl CAL SMC_PROG: PVT
EFI ROV
[ sarsseza | 1 | |G EFl ROM (VOL16), PVT, 144 U6100 CRI TI CAL BOOTROM PVT
PSCC
| 34153862 | 1 | | G, TRKPD! KYBD PSOC, OU ONLY(V224) 144 4801 CRITICAL | TPAD_PSOC: PROG

Alternate Parts

Diodes alt to Fairchild

NEC alt to Sanyo

Sansung alt to Miurata

Epson alt to NDK

Cyntec alt to Vishay

Diodes alt to On Sem

Panasonic alt to TDK

Sansung alt to Miurata

Toshi ba alt for Di odes Dual

NXP Al't for Diodes Dual

NXP Al't for Diodes Single

Maximalt to Mcrochip

Renesas alt to Vishay

Sanyo 2nd Factory alt

Cyntec alt to TFT

Sansung alt to Murata (BKLT)

Sansung alt to Murata (BKLT)

Sansung alt to Murata (BKLT)

NDK alt to TXC

Epson alt to TXC

TDK alt to Toko

Cyntec alt to TFT

Cyntec alt to TFT

Rohm alt to Vishay

Pericomalt to TI DP Mux W9750

NXP alt to TI DP Mux U9750

TI alt to NXP

ONseni alt to Toshiba

PART NUVBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
376S1053 | 37650604 ALL
128S0311 | 128S0329 ALL
138S0739 | 13850706 ALL
19750481 | 19750480 ALL
152580461 | 15251645 ALL
376S1080 | 376S0820 ALL
15580667 | 15550583 ALL
138S0725 | 13850724 ALL
376S1032 | 376S0855 ALL
376S1129 | 376S0855 ALL
376S1089 | 37651128 ALL
353583452 | 35351286 ALL
376S1180 | 376S0761 ALL
128S0364 | 12850264 ALL
107S0254 | 107S0241 ALL
13850843 | 13850674 ALL
138S0803 | 138S0639 ALL
13850846 | 13850811 ALL
19750542 | 197S0544 ALL
19750545 | 19750544 ALL
15251876 | 15251804 ALL
10750255 | 107S0240 ALL
107S0250 | 107S0248 ALL
12750164 | 12750162 ALL
35354070 | 35354069 ALL
35354068 | 35354069 ALL
35353814 | 353S3812 ALL
311S0649 | 311S0541 ALL
128S0436 | 128S0392 ALL

Kenet alt to Sanyo

SYNC_DATE=08/ 20/ 201
e ———
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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
685- 0054 COMVON, MLB- 4GB, J44 J44_COMMON
985- 0053 DEV, MLB- 4GB, J44 XDP_CONN
639- 4878 PCBA, MLB- 4GB, 2. 4G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 4G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 4879 PCBA, MLB- 4GB, 2. 4G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 4G, RAM 4G _ELPI DA, CAVMDRAM ELPI DA
639- 4880 PCBA, MLB- 4GB, 2. 4G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 4G, RAM_ 4G_M CRON, CAVMDRAM M CRON
639- 5272 PCBA, MLB- 4GB, 2. 6G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 6G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 5273 PCBA, MLB- 4GB, 2. 6G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 6G, RAM 4G _ELPI DA, CAVDRAM ELPI DA
639- 5274 PCBA, MLB- 4GB, 2. 6G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 6G, RAM_ 4G_M CRON, CAVMDRAM M CRON
639- 5275 PCBA, MLB- 4GB, 2. 8G, 4GB- HYNI X, J44 BASE_BOM CPU_HSW 2. 8G, RAM 4G_HYNI X_H, CAVDRAM HYNI X_H
639- 5276 PCBA, MLB- 4GB, 2. 8G, 4GB- ELPI DA, J44 BASE_BOM CPU_HSW 2. 8G, RAM 4G _ELPI DA, CAVDRAM ELPI DA
639- 5277 PCBA, MLB- 4GB, 2. 8G, 4GB- M CRON, J44 BASE_BOM CPU_HSW 2. 8G, RAM_4G_M CRON, CAVMDRAM M CRON
685- 0074 VCORE, FET, VSHY, J44 VCORE_FET: VSHY
685- 0075 VCORE, FET, REN, J44 VCORE_FET: REN

DRAM SPD Straps

DRAM SPD Str aps

DEVELOPMENT/ BASE BOM

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
685- 0054 1 J44 MLB COMVON BOM BASE CRI TI CAL BASE_BOM
985- 0053 1 J44 MLB DEVEL BOM DEVEL CRI Tl CAL DEVEL_BOM

SUB- BOVS
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
685- 0074 1 VCORE, FET, VSHY, J44 VCOREFETS CRI Tl CAL VCORE_FETS
Alternate Parts
PART NUMBER ék‘%R{\\‘mu'\l'/gEEO? BOM OPTI ON REF DES COWENTS:
685- 0075 | 685- 0074 ALL RENESAS ALT TO VI SHAY
DRAM PARTS
33380704 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1600, F DI E, 96FBGA | w300, 2320, ueso, tesso, wsoo, wszo, wseo, sso CRI Tl CAL 4G_ELPI DA
33350700 8 | C. SDRAM 4GBI T, 256MKL6, DDR3- 1600, HUVA, 9GFBGA | weso. e, e, e, e s s s | CRI TI CAL 4G_HYNI X_H
333580698 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1600, REV E, 96FBGA | w300, 2320, w0, iesso, wsoo, wszo, wseo, sso CRI Tl CAL 4G_M CRON
33380715 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1866, F DI E, 96FBGA | w300, 2320, weseo, tesso, wsoo, wszo, wseo, sso CRI Tl CAL 4G_ELPI DA_1866
33350717 8 | C. SDRAM 4GBI T, 256MKL6, DDRG- 1866, HUVA, 96FBGA | tas00 s, e s, e wszowsio e | CRI TI CAL | 4G_HYNI X_H_1866
33380720 8 | C, SDRAM 4GBI T, 256MX16, DDR3- 1866, REV E, 96FBGA | w2300, w520, zsso, w30, cosoo, eszo, wseo, i2sso CRI TI CAL 4G_M CRON_1866

BOM GROUP

BOM OPTI ONS

RAM 4G _ELPI DA

4G_ELPI DA, RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFQO: L, PPDDR: 1V35

RAM 4G _HYNI X_H

4G_HYNI X_H, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCF®&): H, PPDDR: 1V35

RAM 4G_M CRON

4G_M CRON, RAMCFG3: L, RAMCF®: L, RAMCFGL: H, RAMCF®: L, PPDDR: 1V35

RAM 4G _ELPI DA_1866

4G_ELPI DA 1866, RAMCFG3: L, RAMCF&2: L, RAMCFGL: L, RAMCFQ): L, PPDDR: 1V5

RAM 4G_HYNI X_H_1866

4G_HYNI X_H 1866, RAMCFG3: L, RAMCFRX2: L, RAMCFGL: L, RAMCFQ): H, PPDDR: 1V5

RAM 4G M CRON_1866

4G_M CRON_1866, RAMCFG3: L, RAMCF&2: L, RAMCFGL: H, RAMCFQ): L, PPDDR: 1V5

MBP VARI ABLE BOM GROUPS

NOTE: 1866 PARTS BEI NG STRAPPED TO RUN AT 1600

BOM GROUP

BOM OPTI ONS

J44_COMVON4

SMCBQARDI D: 8

BOM GROUP

BOM OPTI ONS

CANMDRAM HYNI X_H

CAMDRAM _TYPE: HYNI X_H

CANMDRAM ELPI DA

CAMDRAM TYPE: ELPI DA

CAMDRAM M CRON

CAMDRAM _TYPE: M CRON

DRAM Part s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
333S0700 1 1 C, SDRAM 4GBI T, DDR3L- 1600, HUVA, 968 FBGA u4000 CRI TI CAL CAVDRAM TYPE: HYNI X_H
333S0704 1 | C, SDRAM 4GBI T, DDRAL- 1600, DI E F, 96B FBGA u4000 CRI TI CAL CANDRAM TYPE: ELPI DA
333350698 1 | C, SDRAM 4GBI T, DDRAL- 1600, REV E, 968 FBGA u4000 CRI TI CAL CANDRAM TYPE: M ORON

SYNC_MASTER=J44

SYNC _DATE=01/03/ 201
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Shi

el d Cans

1
SHO451
= SM

1
SH0450
SM

SHLD- J44- M.

THO400
TH- NSP
1
SL-1.1X0. 5- 1. 4x0. 8

C THO403

SL-1.1X0. 5- 1. 4x0. 8
THO404
TH NSP
1
SL- 1. 1X0. 45- 1. 4x0. 75

THO405

TH- NSP

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

Rubber Mount

1

w

SHO0466

SHLD- J44- MLB- T29

USB Cage TBT Cage
D Mounting Holes & Slots
oM T
Z710411 ABOVE GUVMSTI CK CARD | N M DDLE OF BOARD
4P5R2P3- 3P5B (998- 1195)
—O
oM T
ZT0413 SNOWVAN- SHAPED SLOT AT LEFT OF MEMORY BANK
6. 19X4. 60- SNOAWAN ( 998- 5879)
——————0
-
Z10414 SNOAVAN- SHAPED SLOT AT RI GHT OF MEMORY BANK
6. 19X4. 60- SNOAWAN ( 998- 5879)
0

Upper TBT can Ground sl ot
(862-0118)

Lower TBT can Ground sl ot
(862-0118)

USB can Ground sl ot
(998-3975)

USB can Ground sl ot
(998-3975)

St andof fs (860-1448)

HO460 1
2.90DL. 21 D- 1. 35H SM 2.90DL. 21 D- 1. 35H SM

| 8,
Tk
3

SH0462 SHO0465
2.90DL. 21 D- 1. 35H SM 2.90DL. 21 D- 1. 35H SM

1 1

2 2

SH0464 SH0463
2.90DL. 2| D- 1. 35H SM 2.90DL. 2| D- 1. 35H SM

B

B

Rl O FLEX BRACKET BOSSES (860- 2354)

SH0443
3.50D2. OH SM

THERMAL MODULE STANDCFF (860-1645)

SH0420 SHO421
THERMAL- 4. 50- J44- SM  THERMAL- 4. 50- J44- SM

SHO0426 SHO427
SH0467 THERMAL- 4. 50- J44- SM  THERVAL- 4. 50- J44- SM
2.90D1. 2| D- 1. 35H SM 2.90D1. 2| D- 1. 35H SM

SHO444
3. 50D2. OH SM

SSD STANDOFF ( 806- 5375)

SH0440
5. 00D2. OH SM

1

POGO PI NS (870- 2451)

SH0435 & SH0436 renopved.

SHO0432
POGO: 2. 30D- 5. 5H SM LOW FORCE
s

POGO- 2. 30D- 5. 5H SM LOW FORCE

FAN STANDOFF (806-5376)

SHO0441

STDOFF- 4. 50D1. 73H SM- 1. 33-3. 2

SYNC DATE:OE/ 12/ 201
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CRI Tl CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
7 23 (oM} DP TBTSNKO M. C N<O> - 4 | DDl 1_TXNO EDP_TXNO | &% DP INT M. C N<O> 62 74 D
D 74 25 (CoT}—DP_TBTSNKO M. C P<0> -~ =5 D01 TXPO EDP_TXPO | B4 DP_INT_M._C P<0> o 74
74 25 (OT}—DP TBTSNKO M. C Ne<l> -— =% DDl 1_TXNL EDP_TXNL | 447 DP INT M. C N<1> 02 74
TBT Sink 0 7 23 (oomp—2P TBTSNKO M. C P<1> o0 | DDl1_TXPL EDP_TXPL|®7 g DPINT M CP<l> oo o2 7
B55
74 23 (T} DP_TBTSNKO M. C N<2> - DDl 1_TXN2 EDP TXNE | &7 DP INT M. C N<2> o e I nt er nal
74 25 (qOT}—DP TBISNKO M. C P<2> &=— 25 | DDl 1_TXP2 -
DP TBTSNKO M. C N<3> el . EDP_TXP2 | %6 DP INT_ M._C P<2> o 7
74 23 €T} - DDl 1_TXN3 EDP TXNG | A9 DP_INT M. C N<3> 62 74
723 (oorp-DP_TBTSNKO M. C P<3> o, %7 IDDI1 TXP3 -
- 3 % EDP_TXP3 | 249 DP INT M. C P<3> 62 74
. =DP_TBTSNK1 N<O> St | ppl 2 TXNO u
o6 =DP_TBTSNK1 M. C P<0> - S50 | pDI 2_TXPO
o6 =DP_TBTSNK1 M. C N<1> 53 | ppl 2 TXNL EDP_AUXN | A5 DP_INT_AUXCH C N 62 74
BT Sink 1 . =DP_TBTSNK1 M. C P<l> -— | DD 2_TXPL EDP_AUXP | B45 DP_INT_AUXCH C P 62 74
VU ;” i th HOm . =DP_TBTSNK1 M. C N<2> 9 | ppl 2_TXN2
(MUxed wi o =DP TBTSNKL M. C P<2> - >° | DD 2 TxP2
o= —
if necessary) . —DP TBTSNK1L M. C N<3> 253 | ppl 2_TXN3 EDP_RCOWP | D20 70 MCP_EDP RCOVP
o5 (QOT—=DP TBTSNKL M. C P<3> - 853 | pDI 2_TXP3 EDP_DI SP_UTI L L‘M
MCP Dai sy- Chai n Strategy:
Tl
C)?/IHT thE Each corner of CPU has two testpoints.
— QO her corner test signals connected in
C MSL\A,iEEI?OmT dai sy-chain fashion. Continuity should C
2C+GT2 exi st between both TP's on each corner.
BGA- TSP
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 IRUE A2 | DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTF[ A3 IRUE MCP_DC A3_B3 5
Av3 n
s _MCP g 2¥§UAY3 TRE. . x: 2:70—./-\: EJ\ICTE DAl SY_CHAI N_NCTF MCP_DC A4 ?EE?G TPO500
a&> _CHAIN_NC CHAI NCTF[_A60 MCP_DC A60
TPOS31 B2 s _MCP_DC AV61 AY61 mmE A1 | DAl SY_CHAI N_NCTF DAl SY_CHAI N_NCTFI VP DG A6 BoL ‘ID TP0510
s _MCP_DC AW2 AY62 IR AY62 | DAl SY_CHAI N_NCTF DAISY_CHAI N_NCTH ‘Aoz e ’ —a®
oo B2 5 | par oy GHAl N NOTE DAl SY_CHAI N_NCTF MCP DC A62 S TPO511
ac> _CHAIN_| CHAI NCTF[ AL MCP_DC AVl
TPOS01 252 . MOP DC A3 B3 e = | DAl SY_CHAI N_NCTF x: i:f :z, E o VP Do A ‘D TP0520
MCP_DC A61 B61 B61 __CHAIN_NC
s TRE : DAl SY_CHAI N_NCTF DA SY_CHAI N_NCTF| A% TRE MCP_DC AW2_AY2 ., —IB® Tpos521
MCP_DC B62 B63 mE 862 | DAl SY_CHAI N_NCTF e e
[ 5535 | Al Sy GHAI N NGTE DAl SY_CHAI N_NCTF| TRE. MCP_DC AVWB AY3 s
0o @ S | pAl Sy GHAI N NGTF DAl SY_CHAI N_NCTF| Ave1 IRE MCP_DC AWG1_AY61 s
[ s TRE =loa Sy,cn. N \© - DAl SY_CHAI N_NCTF| A2 e MCP DC AWG2 AY62 s
- - DAl SY_CHAI N_NCTF| A2 MCP_DC_AVG3
SY_CHAIN 0D TP0530
- P6
CRI Tl CAL
OM T_TABLE
U0500
B HASVELL- ULT B
2C+GT2
BGA- TSP
SYM 18 OF 19
AT2 N23
NCx—2_| RSVD SPARE RSVD 22 o NC
A4 | RSVD RSVDL 2o NC
'\K: Ava4 RSVD RSVD| T23 '\K:
NCx—22_{ RSVD RSVD&XNC
'\K: F22 RSVD RSVD| AL1
NCx—2L | RSVD RSVD 27 NC
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15 _TP_CPU RSVDP61 P81 | RSVD_TP vee] &3
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11mA Max | DCPSUSBYP| A0 | M N WETEES- 2 o Powered in DeepSx 19 M N-RECK-W DTIE0. 2
VRM USB2/ AZALI A VOLTAGE=1. 05V /20w VOLTAGE=T. 05V 0899
AHL3 | DCPSUS2
NCx—— v AES PP1V05 SO 58,31 15 16 17 37 53 57 60 61 10F
VCCASW A7 473mA Max[ 1] 2 St
65 61 60 59 45 14 11 8 _PP3V3 SUS A® | vecsuss VCCASW A% 02
S9mA Max[ 1] T~ | vocsuss BYPASS=R0899: LO500: 2. 54mm
8 DCPSUS1LA20 5 NC =
AHLO AD8
0 27 20 48 47 gg 4 4 4 LLovS S5 VooDsve_3 o DoPSUSL[ A% NG
114mA Max e
HBBNENRY pEew s 2 | voss THERMAL SENSOR
40mA Max|[ 1] I_"@ (Ve VCCTS1_5[ 718 PP1V5_ SO 47 59 60 61 63 65 68
3mA Max
oca| ke Pp; 61 62 g4 65 68 77
11 _PP1VO5_SO_PCH VCC | CC 218 | vCC1PO5 x 16 1;\’3’\;01 88730 0" 11 02" 40 04674780
cc3 X
VCCCLK:  200mA Max w2 | vecapos (2
SERIAL 10
PP1V/ PCH_VCCACLKPLL A20 | voea
Brvevens . oo vocsa ey peovaa T TS
veespl oL 17mA Max I'P!!& - m—
57 53 97 17 10,45 31,9 g, [PPIVO5 SO 337 | veoeLk me
VCCCLK:  200mA Max "1 | voook 3] peppvr— CPU/ PCH POWNER
| VOOCLK - DCPSUS4| 288
w48 | voooLK —XNC Appl e I nc <SCH_NUM>
WF: RSVD on Sawtooth Peak rev 1.0 | NCx—22]VOOCLK '
NCx—22 | vocoLk o VCCAPLL[ A0 o \c WE: RSVD on Sawtooth Peak rev 1.0 S <E4LABEL>
g NOTI CE OF PROPRI ETARY PROPERTY:
65 61 60 59 45 14 11 8 _PP3V3 SUS AE20 | vocsus3 ) eoNe Risid PP1V05 SO 858641 15 16 17 37 53 57 60 61 THELNECRISTL ON CONTA|NED LEREI N | S THE <BRANCH>
3. 3mA Max[ 1] Tﬂ VCCSUS3 Yeel 0‘5‘_71 213mA Max[ 1] THE POSESSOR AGREES TO THE FOLLOW NG
LPT LP POVNER | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 8 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 8 OF 78
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CRI TI CAL CRI TI CAL CRI TI CAL
OM T_TABLE OM T_TABLE OM T_TABLE
U0500 U0500 U0500
HASVEELL- ULT HASVEELL- ULT HASVEELL- ULT
2C+GT2 2C+GT2 2C+GT2
BGA- TSP BGA- TSP BGA- TSP
SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19
All VSS VSS| AI35 AP22 VSS VSS| AV59 D33 VSS VS H17
A vss VsSs| A29 AP23 | vss vss| A% 0ed | vss vss| 7
AL8 VSS vss| A4 AP26 | /S5 VSs|_AWLe D35 VSS vss| 10
224 | vss vss| A3 AP29 | vss vss| Aved %57 1 vss vss| 222
228 | vss vss| A4 A5 | vss vss| A3 EINAVES vss| 35 D
D 252 | vss vss| A7 AP | vss vss| Aves %9 1 vss vss| 22
236 | vss vss| A0 AP35 | vss vss| Ave? 2 fvss vss| <
20 | vss Vss| A52 AP9 | vss VsSs| AW D42 | vss vss| k12
A4l VSS VSS| AI54 AP48 VSS VSIS AMO D43 VSS VS L13
248 | vss Vss| A8 APS2 | vss vss| A2 2 fvss vss| 118
252 | vss Vss| 488 ARS8 1 vss vssf Amd 246 | vss vssf L7
256 | vss vss| A0 A7 | vss Vss| AT 27 fvss vss| 118
AL | yss vss| A3 ARLL | y/sg vss|_Avso D49 | yss vss|_L20
A58 | vss vss| A3 AR5 | vss vss| AveL > lvss vss| 158
AB10 VSS VSS| AK3 ARL7 VSS VSS| AVE9 D50 VSS VSS| L61
AB20 | vss VSSs| Aks2 AR | vss VSSs| Ave0 051 |vss vss| L7
2822 | vss vss| A0 AR | vss vss| AYit 23 |vss vss| M2
AB7 VSS VS AL13 AR33 VSS VS AY16 D54 VSS VS N10
A1 | ysS vss| AL AR39 | /55 vss|_Avis 055 | yss vss|_ e jr—
AD21 VSS VSS| AL20 ARA3 VSS VSS| AY22 D57 VSS VSS| P59
A% | vss vss| A2 A9 | vss vss| Av24 0 1vss vss| 762
AD63 | vss vss| AL23 A vss VSSs| Av26 D2 |vss vss| R0
AR10 | vss vss| A28 A2 | vss Vss| AY20 % |vss vss| 22
AES VSS VSS| AL29 AT13 VSS VSS| AY33 E11 VSS vss|_ R
AES8 VSS VS AL31 AT35 VSS VSS| AY4 E17 VSS VSS| T1
AF11 VSS VSS| AL33 AT37 VSS VSIS AY51 F20 VSS VS T58
AF12 VSS VSS| AL36 AT40 VSS VSS| AY53 F26 VSS VSS| u20
AF14 VSS VSS| AL39 AT42 VSS VSS| AY57 F30 VSS VSS| w22
AF15 VSS VSS| AL40 AT43 VSS VSS| AY59 F34 VSS VSS| U1
AF17_| yss vss|_AL4s AT46 | yss vss|_Ave F38 |yss vss| »
AF18 VSS VSS| AL46 AT49 VSS VSS| B20 Fa2 VSS VS V10
C A3 | vss vss| ALst ATeL | vss vss| 224 40 1vss vss| 2 C
AL |vss Vss| ALs2 AT62 | vss vss| 826 50 1 vss vss| 7
AG1 VSS VSS| AL54 AT63 VSS VSS| B28 F54 VSS VSS| w20
AR3 | vss VSS| ALS? AR |vss vss| 832 88 1 vss vss| V&2
AGBO VSS VSS| AL60 AULE VSS VSS| B36 F61 VSS VSS| Y10
AL | vss vss| A6t A5 | vss vss| A8 | vss vss| Y20
AGB2 VSS VSs|_AML AU20 VSS VSsSB40 a2 VSS VSS| Y63
A3 | vss vss| A7 A22 | yss vss| 244 S lvss vss
AT | vss vss| A3 AR4 | yss vss| 248 = |vss ves TS
A9 | vss Vss| AveL AR | vss vss| 852 & |vss x:: V23
AH20 ANVG2 AU28 B56 B
v e v e = o= 1 evvesosen g
ArRd | vss vss| A3 Ams | yss vss| a1 Vss| )
e vss| AL As1 | ysg vss| 4 = R0960 _—
ABO | vss Vss| Are2 AL | vss vss| 8 e PLACE_NEAR=U0500. E62: 50. 8nm
A2 |yss vss| A4S AES | yss vss| 20 e
A4 | yss vss| Aee AET | yss vss| 28 2%
ABE | vss VSS| ANe9 AL | vss vss| &7
A5 | vss Vss| AMo A4 vss vss| =8
A0 | vss vss| Av2 A6 |vss vss| &0
A2 | vss VSs| A3 AV20 | vss vss| &7
A | vss vss| AMS A4 | vss vss| 22
A9 | vss vss| Awe A5 | vss vss| 214
AB1 | vss VSs| AN A3 | vss vss| 28
A3 | vss vss| AMO A4 | vss vss| 2
ABS | vss VSs| ANsL A6 | vss vss| 021
B A8 | yss vss| A2 A9 | yss vss| 222 B
AJ13 VSS VSS| AN6O AvAl VSS VSS| D25
Al14 VSS VSS| AN63 AVA3 VSS VSS| D26
AI23 VSS VSS| AN7 AVA6 VSS VSS| D27
AI25 VSS VSS| AP10 AV49 VSS VSS| D29
AI27 VSS VSS|_APLT AV51 VSS VSS| D30
AI29 VSS VSS| AP20 AV55 VSS VSS| D31
—
A SYNC_MASTER=J44 SYNC DATE:O&/ 12/ 201 A
Ip!!g T
CPU/ PCH GROUNDS
d} Appl e Inc. <SCH_NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE <BRANCH>
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 9 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL Rl GHTS RESERVED 9 OF 78
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68 65 54 42 8

PPVCC SO_CPU

73 65 41 8

PP1V35 S3 CPUDDR

CPU VCC Decoupling

Intel

recommendation (Table 5-1):

Appl e inpl ementation

Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 0.9 unless stated otherwse

23x 22uF 0805 stuff,

18x 22uF 0603 stuff,

7x 22uF 0805 nostuff
80x 22uF 0603 nostuff

CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL
+ C1000 + C1001 + C1002 + C1003 + Cl004 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl1014 + C105A + C105B + C105C + C105D + C105E + C105F
10UF —10uF —10uF —10uF —L—10uF —10uF —10uF —10uF —L—10uF —L—10uF —L—10uF —10uF —10uF —10uF —L 10uF —L—10uF 10UF
20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% 20%
4 av v av av av av av av av av av av av av v av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 2 2 0402 0402 0402 0402 0402 0402 0402 0402 2 0402 0402 0402
NO STUEE RE*sTUFF RE*sTUFF NO STUEE NO STUEE NO STUEE NO STUEE NE’sTUFF R sTuFr
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL JT_
+ Cloi8 + Cl1019 + Cl0o20 + Cl021 + C1030 * Cl04E * ClO4F + Cl06D * Cl06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% — 20% —— 20% —— 20% —— 20% — 20%
, v , v , av , v , v , v , av , v , v
s s frrs o b ) frrs G402 3402
STUFF STUFF NO STUEE NO STUEE NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1070 + Cl075 + C1077 + C1083 + C1084
—— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% 20%
av av av av
2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402
NO STUFE NO STUFE NO STUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL =
+ C1085 + C1086 + C1087 + C1088 + C1089 + C1090 + C1091 + C1092 + C1093 + C1094 + Cl095 + C1096 + C1097
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% 20%
v av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 040, 0402 0402 0402 0402 0402 0402 0402
NO STUEE NO STUEE NO STUFE NO STUEE 1 sture R sturr NO STUEE NO STUEE NO STUEE NO STUEE NO' STUEE NO' STUFE NO STUFF
CRI TI CAL NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl022 + C1023 + Cl1024 + Cl025 + Cl026 + Cl027 + C1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + C1037 + C1038
—— 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%
av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1039 + Cl044 + C1045 + Clo46 + Cl047 + Clo48 C1049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% —— 20% —— 20% —— 20% — 20% — 20% —— 20%
av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 B + Cl098 + C1099 + C109A
—— 10UF —— 10UF — —— 10UF L — —— 10uF 10UF
T W v T v T W 7 v N T W
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + Cl109C + C109D + C109E + C1O09F + C108A + C108B + Cl108C + C108D + C108E + C108F + Cl07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
T W T T T v T T T
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI TI CAL =
.|* C1031
470UF- 0. 00450HM
20%
3 |2 2.5V
POLY- TANT
l sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 2x 2.2uF 0402, 6x 10uF 0603
e T o CPU VCC Decoupl i ng
+ Cl1040 + C1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
) 20%, _? 20%, _? 20%, ) 20%, Added 2 extra 2.2uF per Harris Beach v0.9 schematic
CERM CERM 2
402-LF 402-LF 02-LF 02-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 R 2 ce R 2 CERW X5I 2
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 SYNC MASTER=J44 SYNC DATE=08/ 12/ 201
. . . . L& e -
J_- CPU Decoupl i ng
<SCH_NUM>
NO STUFF —

' C1060 o

1x Bul k nostuff,

Harris Beach has 2x nostuff

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

|

N

1
v

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 OR PART
ALL RI GHTS RESERVED

<E4LABEL>
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8 7 6 5 4 3 2 1

PCH VCCASW BYPASS
PCH VCCDSWB_3 BYPASS PCH VCC3_3 BYPASS (PCH 1. 05V ME CORE PWR) PCH VCCI O BYPASS
(PCH 3.3V DSW PWR) (PCH 3.3V GPI O LPC PWR) 60 57 53 37 17 16 15318 & PP1V05 SO (PCH 1.05V USB2 PWR)
s6 20 27 26 18 17 16 15 13 8__PP3V3 S5 30 20 24 14 97 32 95 9% §1 8°_PP3V3 SO 60 57 53 a7 17 16 15 11 8 5 _PP1VO5 SO
BHEERL ppp— PREBUIREHS NG STURF 8'ed &1
C1200 * Cl1212 * C1250 * 1 Cl251 C1264 *
1UF 22UF 22UF 1UF 1UF
5 3 23 o, ST
CERM 2 X5R- CERMJ 2 X5R- CERM 1 2 2 CERM CERM 2
202 03 503 402 202
BYPASS=L0500. AHLO: 6. 35mm BYPASS=L0500. VB: 12. 7nm YPASSLUD500. ALD: 12. Tk BYPASS=L0500. AGL6: 6. 35mm
= = YPASS=10500. AE9: 6. 35mm =
PCH VCCSPI  BYPASS PCH VCC3_3 BYPASS = D
D (PCH 3.3V SPI PWR) (PCH 3.3V THERVAL PWR) PCH VCC BYPASS PCH VOOCLK BYPASS
65 61 60 59 45 14 11 8 _PP3V3 SUS 30 20 24 14 97 32 95 9% §1 8°_PP3V3 SO (PCH 1. 05V CORE PWR) (PCH 1. 05V CLK PWR)
PRUBUDIREHS
NO STUFF 60 57 53 37 17 16 15 118 & PP1V05 SO 60 57 53 37 17 16 1541 8 6 PP1V05 SO
C1202 * Cl214 * >
0. 1UF 0. 1UF
20% 20%
ot 2 e 2 C1255 * 1 Cl1256 1 Cl1257 C1266 * C1267 *
402 402 10UF —— ——1uUF 1UF 1UF 1UF ——
evPASS-0500. Y81 6. 397 evPASS-U0500. Ki4: 6. S 2T T %, 515 ST
X5R 2 2 G RM Cerm 2
- - 603 402 402 402
PCH VCCSUS3_3 BYPASS ,
— BYPASS=U0S00. 211 12, 7 BYPASS=U0500. 917: 6. 35mm
(PCH 3.3V SUSPEND PWR) YPASS=0500. I11: 6. 35mm YPASS=UD500. Re1: 6. 35mm
65 61 60 59 45 14 11 8 _PP3V3 SUS YPASS=U0500. AES: 6. 35mm L
PCH VCCHSI O BYPASS
C1204 * (PCH 1.05V PCl e/ SATA/ USB3 PWR)
22k o5 60 11 0 _PP1VO5_SOSW PCH HSI O -
XsR CeRR 1 2
603
BYPASSTUDS00. AC: a2 Tmm, C1260 * C1261 * 1 C1262
= 1UF —— 1UF —— 10UF
PCH VCCSUS3_3 BYPASS 63V [\ I
(PCH 3.3V SUSPEND RTC PWR) o o SEE;’{ BR
o5 61 60 59 45 14 11 5 _PP3V3_SUS
BYPASS=U0500. K9: 6. 35nm
B ENPASSZUO500. N 6. 35
C1206 * mm
1UF
10%
6.3V 2
CERM
402
venss-nsoo. s o somm C
CRI Tl CAL PCH VCCACLKPLL FI LTER/ BYPASS
L1270 (PCH 1.05V ACLK PLL PWR)
chV3 33/? S;PQESO PUR 60 5753 3717 16 15,318 8, PP1V05_ SO R1§70 2. 2UH 240MA- 0. 2210HM PP1VO5 SO PCH VCCACLKPLL -
17 68 65 64 62 o1 SD(PP3V3.SD : ) 22mA Max b L AAAZ—BPLVOS SO_PCH VOCACLKPLL R 1 2 o M N-RECK-W BTHE0. 675"t 31mA Max
3028 20 18 53 92 93 B &1 M N_LINE W DTH=0. 2 WM VOLTAGE-T. 05V
WREBERBERY 16w MNNECKWDTH=0.2 M1 0603
c1208 * M- LF C1270 * C1271 * 1 Cl1272
402 47UF 47U0F —— ——1UF
1UF 20% 200 —— —— 10%
10% W, W, , 1oV
6.3V , ceR XGR ceR XGR X5R
by 0805-1 0805-1 402
BYPASS=L0500. UB: 6. 35mm BYPASS=L0500. A20: 12, 7mm
BYPASS=L0500. 220: 12 7rm
- YPASS=U0500. A20: 6. 35rrm___
_—
CRI Tl CAL PCH VCOCLK FI LTER/ BYPASS
PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1. 5V HDA PWR) L1275 (PCH 1. 05V VCOCLK PWR)
PP1V5.SOSV\; AUDI O HDA R1§75 2. 2UH 240MA- 0. 2210HM PP1V05 SO PG voc | cC .
0 178 i > PP1VO5 SO PCH VCC I CC R B 2 M N-REGK W BTHEO, 675 v 272mA Max
S BRI I Ve os
C1210 * 1716w TAGEST,
T Ve LF varTAGERL osv C1275 * C1276 * 1 C1277
402
10% 47UF
EE;F‘!XII 2 20%
vPASS-L0500. A14: 6. 367 e
R1280
= 0 BYPASS=U0500. J18: 12, 7nm
1 2 EVP&WSOD J18:12. 7nm
5% YPASS=U0500. J18: 6. 35rrm___
1/ 16W
B MELF CRITICA B
NO STUFF PCH OPl VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2UH 240M 0. 2210HM PP1V05 SO _PCH VCCAPLL OPI .
E Y Y L2 M N-RECKW BTHE0, 075 v 57mA Nax
0603 VOLTAGE-T. 05V
NO STUFF NO STUFF
C1280 * C1281 * 1 C1282
47UF 47UF —— —— 1UF
20% 200 —— —— 10%
W W 10V
CERM X5R 2 CERM X5R 2 2 X5R
0805-1 0805-1 402
BYPASS=UD500. AA2L: 12, 7mm
BYPASSZUOS00, AR21: 12
YPASS=U0500. AAZJ 5 35""1__
_—
CRI TI CAL PCH VCCSATA3PLL FI LTER/ BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
65 60 11 5 _PP1V05 SOSW PCH HSI O 2. 2UH 240MA- 0. 2210HM PP1V05 SOSW PCH VCCSATA3PLL 512
83mA Max L | () EER M h'gf Wgrrig 575" 42mA Max
0603 NO STUFE VOLTAGE=T. 05
C1290 * C1291 * 1 Cl1292
47UF 470F —— ——1UF
20% 200 —— —— 10%
W v 10V
CERM X5R 2 CERM X5R 2 2 X5R
0805- 1 08051 202
BYPASS=U0500. B11: 12, 7mm
BYPASS=W0500. B11: 12, 7mm
BYPASS=0500. B11: 6. 35mm_L
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS NC _MASTER=J44 SYNC DATE:O&/ 12/ 201 m\
L1295 (PCH 1. 05V USB3 PLL PWR) THtE i
2. 2UH 240M 0. 2210HM PP1V05 SOSW PCH VCCUSB3PLL o4 PCH Decoupl i ng
YY) M N_LINE W DTH=0. 2 W
£l 2 . M N_NECK_W DTH=0. 075 Mv 41mA Max
VQLTAGEST. 08V
0603 NO STUFE pl e I nc <SCH_NUwm>
C1295 C1296 * 1 C1297 Ap .
T Rl m— . S <EALABEL>
cer iR 2 cer R 2 2 36k NOTI CE OF PROPRI ETARY PROPERTY:
0805-1 0805-1 402 THE | NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
BYPASS=UL0500. B18: 12. 7mm THE POSESSOR AGREES TO THE FOLLOW NG
EVF‘ASS—UOSOD EJB 12[};;%?] B18: 6. 35mm | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 = Il NOT TO REPRODUCE OR COPY | T
as well as fromclarification email, fromSrini, dated 9/10/2012 2:11pm 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2
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SATA Port assignnents:

Primary HDD/ SSD

Reserved: CODD

Unused

Secondary HDD/ SSD

ISYNC MASTER=J44
TTILE

SYNC DATE:O&/ 12/ 201

PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY. 1 NC,

ROPI Pl OF APPLE
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

65 17 13 8 _PPVRTC G3H
CRI Tl CAL
1 1 1 1 OM T_TABLE
R1300 R1303 R1302 R1301 . 0500
20K 20K 330K M 72 17 PCH CLK32K RTCX1 Y | RTCXL HASVELL- ULT
11200 320w 11200 320w 7 NC RTC CLK32K RTCX2 AYs | RTCx2 SCrGI2 _
201, , 201 201, 201 SYMB(?TSE 19 PCle Port assignnents:
72 |_PCH | NTRUDER L - AU 4 | NTRUDER* SATA_RNO/ PERN6_L3| 5 PCIE SSD D2R N<3> 30 68 70
SATA_RPO/ PERP6_L3| S - PCI E_SSD D2R P<3> I 20 68 70
72 PCH_| NTVRVEN -2 | I NTVRVEN - - SSD Lane 3
Ao . E SATA_TNO/ PETN6_L3| B15 E_SSD N<3> 30 68 70
2 PCH SRTCRST L - SRTCRST SATA_TPO/ PETP6_L3| A% o PCIE SSD ROD C P<3> oo %0 o 7
72 RTC RESET L " RTCRST*
SATA_RN1/ PERNG_L2| %8 PCIE SSD D2R N<2> 30 68 70
P il PCl E_SSD D2R P<2>
C1300 1| | 1303 o HDA BIT GLK RI310 33 1 \zn2 =HDABIT GKR & | HDA_BCLK/ 1 250_SCLK SATARPLIPERFO_L2)————qu——FH =S80 RS —————qme o v SSD Lane 2
105 105 BUACE NEARLU0S00, Ave: 1 27mm SATA_TN1/ PETN6_L2| A7 PCIE SSD R2D C N<2> 20 68 70
X6R 2 2 xR R1311 33 2 HDA SYNC R Avil TA TP1/ PETP6_L2| Bl7 PCIE SSD R2D C P<2>
202 202 72 a7 gm—HDA SYNC 3 AN A 201 *- HDA’SY('}?DIP%T'S%"SFW SATATPL 6 e
PLACE_NEAR=U0500. AV11: 1. 27mm
72 a7 HDA RST L R1312 33 LAAA 2 72 HDA RST R L <= A% | HDA_RST*/ | 2S_MCLK SATA_RN2/ PERNG_L1[ %¢ PCIE SSD D2R N<1> 30 68 70
Lo, 5% 120w W 201 - - - s E SSD D2R P<1>
= PLACE_NEAR=U0500. AUB: 1. 27nm o SATA_RP2/ PERP6_L1 - PCl E_SSI (TR 20 o8 70
AY10 D L 1
72 68 47 (TR £AH§2I I;J] = - — HDA_SDI 0/ | 2S0_RXD 3 SATA_TN2/ PETNG_L1| B14 E SSD Ne1> 0 o 10 SSD Lane
o6 - HDA_SDI 1/1281_RXD < SATA_TP2/ PETP6_L1| &5 - PCIE SSD R2D C P<i> oo %0 8 70
(1 PD) <
DOUT 33 HDA SDOUT R AuLL =
72 7 qomHDA S R1313 AN HRS 201 *~ HDA SO 220570 & SATA_RN3/ PERNG_LO| ™S PCI E_SSD D2R N<O> 30 68 70
PLACE_NEAR=U0500. AUL1: 1. 27mm E5 PCl E_SSD D2R_P<0>
TP _PCH | 2S1 TXD - AVLO0 | HDA DOCK_EN*/ | 2S1_TXD SATA_RPS/ PERP6_LO bt e SSD Lane 0
TP _PCH | 2S1_SFRM @22 | HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO| S7 PCIE SSD R2D C N<O> 30 68 70
SATA_TP3/ PETP6_LO| 227 - PCIE SSD R2D C P<0> oD 0 66 70
TP _PCH 12S1 SCLK - AY8 |12S1_SCLK
SATAOGP/ GPI CB4| V2 XDP_SSD PCI E3 SEL L 16
SATA1GP/ GPl 05| YUt XDP. D _PClE2_SEL_L 16
AUB2 *
70 16 5 [TTy—XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI CB6| V8 @ XOP SSD PCIEL SEL L am e
70 10 [rRy—XDP_PCH TCK -2 | PCH TCK (17D) SATASGP/ GPI CB7| /"L XDP SSD POIEO SEL L am
ADG.
70 16 XDP_PCH TDI - 2 PCH.TDI (ipy a2 o PP1V05 SOSW PCH VOCSATASPLL
SATA_| REF
70 16 (@OT}—XDP_PCH TDO -5 | PCH_TDO o 'R1370
7 16 [CE—XDP_PCH TS 22| PCH. TV (1py) E RSVDL s NC 3. 01K
NCx22 | RSVD RSVD *° s NG élznzuw
NCx_% | RevD 2 %% sce. ermeLos00. C12: 2. S4mm
SATA_RCOWP| S12 72 PCH SATA RCOWP
70 10¢gry—PCH JTAX == | ITAGK \ |
NCX—22_| RSVD SATALED* (8 - PCH SATALED L 12
CRI Tl CAL
OM T_TABLE
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 6 OF 19
66 _NC PCI E CLK100M ENETSDN 43 | CLKOUT_PCI E_NO %] XTAL24_| NLA2S - PCH CLK24M XTALI N ame
s _NC PCI E CLK100M ENETSDP =22 | CLKOUT_PCI E_PO % XTAL24_OUT| P22 PCH CLK24M XTALOUT oo 17 72
o 12 _ENETSD CLKREQ L »_| POl ECLKRQU*/ GPI 018 5 PP1VOS SO PCH VCCACLKPLL n
70 68 32 PCI E CLK100M CAVERA N B41 | CLKOUT_PCI E_N1 é RSVD 2L s NG *R1380
70 o8 22 ¢OOT}—PCLE_CLK100M CAVERA P o1 | cLkouT_PCI E_P1 o] RSVDL ™! NC 3, 01K
vs . 1/ 20w
o1 12 [Ty CAVERA CLKREQ L - PCI ECLKRQL*/ GPI 019 v
2 PLACE_NEAR=U0500. C26: 2. 54nm
70 60 0 (oOM}—PCLE_CLKI0OM AP N =2 | cLkouT_PCl E N2 DI FFCLK_BI ASREF| ¢ PCH DI FFCLK Bl ASREF
70 65 63 OOM}—PCLE_CLKI00M AP P - B42 | CLKOUT_PCI E_P2
ADL -
o2 12 rEy—AP_CLKREQ L - PCI ECLKRQ2*/ GPI 020 TESTLON G5 PCH TESTLOW C35 R1390 10K LAAAZ
Q_ 391 10K 5% 1/ 20W M
o TESTLON % PCH TESTLOW C34 AN
s _NC PCI E_CLK100M FWN - CLKOUT_PCI E_N3 TESTLOW A< PCH TESTLOW AK8 R1392 10k LAANZ 5% 120w W
66 _NC PCI E_ CLK100M FWP - CLKOUT_PCI E_P3 TESTLOW A8 PCH TESTLOW ALS. R1393 10K LAANZ S Meow W
5% 1/ 20W M
12 _FWCLKREQ L - M| PCI ECLKRQB*/ GPI Q21
70 65 23 ¢oOM}—PCLE_CLKI0OM TBT N 22 | CLKouT_PCIE M CLKQUT_LPC_ 0| A\t5 LPC CLK24M SMC R 17 72
B39
w0 2 qOPOE CLKIOOMTBT P~ o ®9 |CLKOUT_POIE_P4 QLKOUT_LPC_ 1| 4715 LPC CLK24M LPCPLUS R o 7 2
2s 12 [y BT CLKREQ L - % | pol ECLKRQA* / GPI Q22 ! PD- PR
70 69 %0 ¢ogm}—PCl E_CLK100M SSD N - B37 | CLKOUT_PCI E_N5 CLKQUT_| TPXDP_N|_B3% - TP | TPXDP CLKI100MN
70 68 30 (OOT}—POLE CLK100M SSD P - A37_| CLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP | TPXDP CLK100MP
50 12 [Ty—SSD OLKREQ L - T2_| PCI ECLKRQE*/ GPI 23
PP3V3 SO §15%18%18%17" 19 24 20 30 37 38
8oM0 1152105 042467872071
R1375 100K . 2 PCH SATALED L
/\/\/\/ 5% 1/ 20W M 201 =
R1340 100K 1 AANZ ENETSD CLKREQ L 12 68
R1341 100K 1 Ann72 S MW M 201 CAVERA CLKREQ L 12 31
R1342 100K 1 AAAZ S% uEow M 201 Ap QLKREQ L 12 63
R1343 100K 1 VNE S% MEOW M 201 by o KREQ L 12
R1344 100K 1 AAA2 S% 20w W 29! BT CLKREQ L 12 23
R1345 100K S MW W 201 sep CLKREQ L
LAANZ 12 30
5% 1/ 20W M 201
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CRI TI CAL
OM T_TABLE orzres
UO500
HASWELL- ULT
B GLe
D R1400 kept for debug purposes. SYSTEMS:,%,?EF?,\E%GENEM
5 T PCH SUSACK L - AK2 | susackr (1PY) DSW/RVENL AW - PCH DSWRMEN
72 68 36 17 EM‘—A&C SYS_RESET* DPWRCK| AVS o= PM_DSW _PWRGD ® ) 3 72
| ) NO STUFF 7 3 17 10 ry—PM_PCH_SYS PWROK "2 | svs_pvRK (1PD-Deepsx) WkErNS o POIE WAKEL oo 'R1451
SLP_S0# | sol ation R140Q! e 1 12 gy PM_PCH_PYROK 7| pai PrRck QKRN /P12 V5 g PM KRN L s seises 100K
2020 20 189 92 94 2 91 °_PP3V3_S0 59 PM PCH PVROK nBS At Lp L 50w
47 46 44 43 42 41 40 39 38 37 1’2&‘@’ 7217 13 M PVWRUR g 70 APWROK SUS_STAT*/ GPI %1_‘%@ 36 45 68 2340:1
—AL 0201, . PLT RESET L AGT | pLTRST* SUSCLK/ GPI 062| AES p PM CLK32K SUSCLK R o7
1 C14U%0 . PM RSMRST L AV _| RovRST* SLP_s5+/ GPl 053 APS . PM SLP_S5_L oD 12 3 61 =
o o — - 9
2 é%gg CERM s OO} PCH_SUSWARN L V4 | SUSWARN*/ SUSPWRDNACK/ GPI CB0 SLP_sa* (M6 g PM SLP SA L gomysae 03 o e
1
CRI TI CAL nwwomgm PMPWRBINL g A74puestv (1PY) Spss AT o PMSLP S3 L o> e
TaLvCIa08 ¢ = oy SMC ADAPTER EN g A8 | ACPRESENT/ GPI Q81 stPafS g NCPMSLP AL o
2
PM SLP SO L 46420—1 w0 25 13 PM BATLOW L AN4_| BATLOW / GPI O72 SLP_sus* [AP4 PM _SLP L 1340 01
% 10 13 (OO}
NG PCH_PM SLP_SO_L - F3dsp_sor Stp AN g TP PCH SLP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
C HASWELL- ULT
B GLe
SYM9 OF 19
o8 62 @M EDP_BKLCTL 2} DDPB_CTRLCLK| BY DP_TBTSNKO_DDC CLK 28
=3
w2 11 qoom—EDP_BKLT EN A9 | eop BKLEN % (PREBCTRDATA @ DP_TBTSNKO_DDC DATA 2
o3 a DDPC_CTRLCLK| 29 DP_HDM _TBT_DDC CLK o0 66
s @mEDP_PANEL PAR o & |Epp vDDEN o) PRRC STRATA D11 DP_HDM _TBT_DDC DATA o s
20 13 TBT PWR REQ L U6 | p RQa*/ GPI O77 E
36 13 SMC RUNTI ME_SCI _L P4 | pI RQB*/ GPI O78 a s
w0 AUD_| P_PERI PHERAL DET Mo racricpi s |a DoPE AN 55 DE BTSN AN SN 2
wnmmAUD 12C INT L g N lpRro/cricso DOPC_AUN — =m0~ 21 A () o o0 74
DoPB_AUP| B5 gy DP TBTSNKO AUXCH C P (o o v
o PCl _P L ADAJ PVEr (1 PU) o DDPC_AUXP| A6 DP_Hi TBT_A P 64 66 74
68 13 @%‘_W GPI G865
wois @M HOM TBTMUX LATCH g Ul lerics2 oore HPDL B o, DP TBTSNKO HPD ~~~~ ~+m=
68 1. ENET L PVWR L3
. AU BorE L P DOPC_HPD] A8 DPMUX_HPD_OUT o
o113 - = ——— W]
o 13 (OO} AUD | PHS SW TCH EN —; L4 | opi 063 EDP_HPD|_D6 - DP_| NT_HPD am s
PP3V3_S5 §,14,13518,17,18 26 27 20 50 50
PP3V3_S0 8 11 12 13 15 17 38 34 38 %8 a7
I T A T B )
R1405 1K 1 2 PM PWRBTN L 13 16 36 72
/\/\/\/ 5% 1/20W M- 201
R1410 10K 2 PM BATLOW L 13 25 36
R1452 10K /\/\/\/ 5% 1/20W M- 201
1 2 PCl E WAKE L
/\/\/\/ 5% 1/20W M- 201 R
R1455 10K AN 2 PM CLKRUN L 13 36 45 68
— . 5% 1/20W M 201
R1460 100K LAANZ PM SLP_S5_L 133 61
R1I461 100K . p 0% T20W M 201 pv P oS4 L 13 18 20 36 61 63
R 2 100K LAANAZ 5% 1720w W 201 p\v gl p_S3_L 1317 18 36 61 63 68
R1463 100K . p S% 1720W W 201 ppMgIlp SO_L 1318 36
R1I464 100K . 2 2; 1: gx ﬁ gi PM SLP_SUS L 13 40 61
4 R1430 100K 1 2 EDP_BKLT_EN 13 62
A RTI437T 100K . /\/v\/VVVQ 5% 1; ng & 221 EDP_PANEL_PWR 1362
— 5% 1/ 20W T -
"‘“'“2 100K 1 2 o T T TBT PWR REO L o SYI\C” ll\ﬁSTERbJM SYNC DATE=08] 127 2013
R1 10K 1 2 % SMC RUNTI ME_SCI L 13 36 C:I I G
RTAZ2 100K 1\ : i;i’)a zt 231 AUD | P_PERI PHERAL DET .5« P PM PCI / X
il 100K i 136
Rla%3 M 257z AU 2C LML - le | <SCH_NUMP| D
R1445 100K 1,,n 2 ODD_PWR_EN L - Appl e I nc. =
R1446 100K LAANA, 2 o% 12ow V20T HpM TBTMUX_LATCH 13 64 6 <) <E4LABEL>
R [ 100K LAANZ o% Teow W 20T ENET_LOW PWR 1300 NOTI CE OF PROPRI ETARY PROPERTY:
L 8 100K 1 /vv\/Z 500 1720w g 20T AUD PWR EN 13 61 THE | NFORMATI ON CONTAI NED HEREI N | S THE
RI449 100K 1 \\avz o0 1720w 20T AUD | PHS_SW TCH_EN 150 R FOSESER AGRERS 6 THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
. Il NOT TO REPRODUCE OR COPY I T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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SYNC DATE:O&/ 12/ 201

<SCH_NUM>

<E4LABEL>

CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
70 60 23 [Ty POLE TBT D2R N<O> - | PERNS_LO MSL\J/\?EEEOLLT ~ UsB2N0| A USB EXTA N o
70 68 23 (TR PCI E TBT D2R P<0> - E10 | pERP5_LO 2CrGT2 USB2PO|_Av8 USB EXTA P 27 Ext A (LS/ FS/HS)
Thunderbol t | 0 BGA- TSP
° ane 70 o8 22 ¢oom—PCLE TBT R2D C N<O> - <3 | PETN5_LO SYM 11 OF 19 ART 5
70 o0 22 ¢oom PO E TBT R2D C P<0> o <2 |perps Lo USB2NL| Y gy USBEXTBN  pryes 7 Bt B (LS FSHS
. - USB2P1| AT7. = USB EXTB P D e
70 60 25 [rEy—PCLE TBT D2R Nel> - "8 | pERNS_ L1
70 60 22 [Ty POLE TBT D2R P<l> e & | pEres L1 USB2N2| A% B BT N -
Thunderbol t |ane 1 g - USB2P2L % gy USBBTP 2w BT
D 70 60 20 ¢oO—PCLE TBT R2D C Nel> -2 | PETNE L1
70 68 23 (OO—PCLE TBT ReD C P<1> - | PETPS_L1 usB2N3 | ARLO NC USB | RN o n
UsB2p3| AT10 NC USB | RP. 6 71 'R
70 68 22 [y PCLE TBT D2R N<2> - "0 | PERNS L2 hand —— <D
70 68 23 (TR PCIE TBT D2R P<2> - G0 | pERPS_L2 UsB2Na | AMS USB TPAD N - Tr ackpad
Th It 2 ALLS
underbol t |ane 10 68 25 PCIE TBT R2D C N2> - =21 | pETns_ L2 USB2P4 @=gp—USB TPAD P va:im RN
PCIE TBT R2D C P<2> c21
70 68 23 (OO} - PETP5_L2 USB2NS| M2 g g, TP USB 5N n d
AN13 Unuse:
70 60 25 [rEy—PCLE TBT D2R N<3> - & | pERNG,_L3 USB2P5 @mp 1P USB 5P .
70 60 25 (Cy—PCLE TBT D2R P<3> - 6 | pErPs L3
Thunderbol t |ane 3 g - USB2NG| 71! gy NC USB CAMERAN s 71 )
70 68 23 (O)—PCLE TBT RPD C N<3> &2 | PETN5_L3 USB2PG| ANL gy NC USB CAVERAP o Reserved: Camera
70 68 23 (0T} PCIE TBT R2D C P<3> - A21 | PETP5_L3
USB2N7| A3 > NC USB SDN 66 71
70 68 63 PCIE AP D2R N - Gl | PERNG UsB2p7| AP13 NC USB SDP . Reserved: SD (HS)
[Eay - USB2P7L 7™ gy NCUSB SOP o
70 68 63 [T PCIE AP D2R P - F11 | pERP3 wl L(1 PD)
Ai rPort 10 68 65 PCIE AP R2D C N P @9 | peTNg E g USB3 Port Assignnents:
Leeu, =
70 68 63 (oM PALE AP ROD C P o~ | PETP3 USB3RNO|_ 20 USB3 EXTA D2R N 33 68 71
USB3RPO| 120 - USB3_EXTA D2R P Yan BN
s _NC PCI E_FW D2RN - F13 | PERNA Ext A
c (SS)
s _NC PCI E FW D2RP a3 | peRres USB3TNO| =2 B3_EXTA R2D C N 33 68 71
Reserved: FireWre g UsB3TPO| 224 USB3 EXTA RRD C P 33 68 71
e _NC PCIE FW R2D CN - | PET
es NC PCIE FWR2D CP -2 | PETP4 USB3RNL| B8 o,  USB3 EXTB DPR N e L]
UsB3RP1| F18 ¢ USB3 EXTB D2R P R o2 o0 71
71 68 63 USB3RPCI E SD D2R N a7 | pERNL/ USB3RN2 Ext B
B33 (SS)
C 71 6 o2 [y—USB3RPCI E SD D2R P "7 | PERP1/ USB3RP2 USBSTNL USB3 EXTB R2D C N 6368 71
SD Card Reader - USB3TP1|A33 USB3 EXTB R2D C P o o8 71
(& Ethernet if combo) 71 63 USB3RPCIE SD R2D C N C30 | PETN1/ USB3TN2 oD
7 > (OT}—USB3RPCIE SD ReD C P * 1 | pETP1/ USB3TP2
A110
70 o8 32 PCI E_CAMERA D2R N - " | PERN USBIRAE USBRBI AS* — 71 PCH USB RBI AS
70 68 32 [T PCl E_CAMERA D2R P e a5 | pERP2/ USB3RP3 USBRBI AS| PLACE_NEAR=U0500. AJ10: 2. 54nm
- A
Caner a R1570
70 32 PCl E_CAMERA R2D C N 831 | PETN2/ USB3TN3 RSVD|_ANLO s
70 32 PCIE CAMERA R2D C P A3l | PETP2/ USB3TP3 RSVDLAMO o NG 1w
201
NCx_E5 | RsvD oco*/ GPl osol A o XDP_USB EXTA OC L Q) 14 16 33 ’
NC:E €13 | RsvD OC1*/ GP| O41[ ATL XDP_USB EXTB OC L 14 16 63
115 _PP1VO5 SOSW PCH VOCUSB3PLL 2 PCH PCl E_RCOWP A7 | PCl E_RCOWP oc2*/ GPl a2 A2 XDP_USB EXTC OC L 14 16 =
827 | PCl E_I REF OC3*/ GPl 43| A3 - XDP_USB_EXTD OC L a4 16
R1500*
3.01K
106
11200
rusce o0 272 54 2 Samoa
U0500
HASVELL- ULT
2C+GT2
BGA- TSP
SYM 7 OF 19
72 68 45 36 Py LPC AD<0> R1540 33 LAAAZ LPC AD R<O> Auie | (WY SVBALERT*/ GPI OL1| A2 LERT L .
5% 1/ 20w MF 201 -
72 68 45 35 CHIY LPC AD<1> R1541 33 LAAAZ LPC AD R<1> Az || app *
B 72 68 45 26 @y LPC AD<2> R1542 33 LAANAZ S% 12w W 201 pc AD R<2> = A2 || arp ) SVBCLK| A2 g  SMBUS PCH OLK D 16 19 39 63 60 72
% G—p ArL
72 68 45 35 CEry—LPC AD<3> R1543 33 LAAAL Zi ;izx N“’: zz LPC_AD R<3> AL || A3 g SVBDATA Gy SVBUS PCH DATA TS 16 19 39 63 69 72
72 68 45 35 (OO} LPC FRAME L R1544 33 LAAAL e - LPC FRAME R L - AVI2 | | FRANVE* g SMLOALERT*/ GPl 080|_AL2 - WOL EN .
g SMLOCLK A SM. PCH O OLK o s
s qomSPLAKR g Mlsp ak |? SMLODATA| A1 oo SML_PCH 0 DATA o 1
Y Qi D
72 45 SPI_CSO R L Y74 spl cso* SML1ALERT# pul | -up not provided on this
feau, - cs o= wc Y] SML1ALERT*/ PCHHOT* / GPI O73[ A% - PCH SMLIALERT L o page, may be wire-ORed into other signals.
TP SPI_CS1 L * i i
PSP CSIL e gSPI_CSL . . . .
Y SML1CLK_GPI| O75| A% SMBUS SMC 1 SO SCL 42 36 39 43 68 72 76 QG herwi se, 100k pull-up to 3.3V SUS required
TP SP CR2 L e "Z4SPI 582 SMLLDATA/ GPI O74| A gy SVBUS SMC 1 SO SDA CBD 52 36 39 43 6a 72 76
72 as(@ry—SPL_MOSI_R o= "2 | SPL MBI
(1 PUT1 PD)
72 45 SPI_M SO A% | spi Mo (1PUIPD  CL_CLKL A2 gy NC CLINK QLK .
4
7245 10gErySPL 102> gy V0 SPlLeR |5 (PUiPD)  CL_DATALAZ gy NC CLINK DATA o
7245 10gErySPL 103> gy A SPI 108 o CL_RST* |4 NC CLINK RESET L o
, _ O g NC CLINK RESET L
PP3V3 SUS 811 14 45 59 60 61 65
A PP3V3 SUS 811 14 45 59 60 61 65
SYNC_MASTER=J44
%ggg 100K LAAAL — - XDP_USB EXTA OC L 14 16 33 I'P!!& e
100K 3 2 % XDP_USB EXTB OC L o 16 0 P
RI582 100K N\, ™ T T op s exrc oo L e CH PCl e/ USB/ LPC/ SPI / SMBus
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L 14 16
NN w2 Appl e I nc
R1548 1K i AAN2Z SPI_1 0<2> 14 45 72 -
R1549 1K 1 /\/\/\/2 5% 1/ 20w MF 201 SPI | O<3> o a5 72 @
5% 1/ 20W M 201 .
R1590 100K 1 anA 2 PCH SMBALERT L “ L\ETII fE OTIFONPROPRl ETARY PROPERTY:
R1591 100K IANNA on wEw M % wol EN 14 68 PR A b PV AN R R R N S THE
THE POSESSOR AGREES TO THE FOLLOW NG

5%

720w M

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS PP1V05_S0
o160 57 53 97 17 10 11 g 8
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H ¢
PP3V3_SO R
CRI Tl CAL
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OVl T_TABLE
R1631'| |'R1636 R1635* U05 o )
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘} 2ow 1/2@}@‘} 2SEGLg RON/GPIoB2| Y4 o TBT ClO PLUG EVENT L mue 2 v Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 201, YOP PCH GPI O76 o1 SYM 10 OF 19 § SERI R T LPC SERI RO ©ww. Redwood Ridge: Alias to TBT_ClO_PLUG EVENT_L, requires pull-up (SO).
16 5B - BMBUSY*/ GPI O76 S
D 11010 AWL5 » PCH OPI _COWP
15 16 1 . XDP_M.B_RAMCFQ) AR | i o8 § Potom_cow
5 16 18 @2 MLB RAMLE) e T .
AF20 PLACE_NEAR=U0500. AWL5: 2. 54nm
5 10 10 A HDM TBTMUX_SEL_TBT AVP || AN_PHY_PVIR_CTRL/ GPI OL2 A YT ne 'R1655
15 16 10 D a— | AB21
GPI O12: s @m-MEM VDD SEL 1V5 L~ o A% lGpiols (I PDRSMWRSTH) gé%ow
R TBT G2sSX Bl D R requires 100k pul l-up to SUS was 1o uqgy XOP LPCPLUS GPIO 4 Y lcriois GsPlo_Csr/GPlos3l R o, PCHGSPIO CSL
RR/ FR. DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC 1 15 prpy—XDP_PCH GPI O17 - Pleiar GsPlo_CLKiGPIoBal L6 o PCH GSPIO LK
w15 o SD_RESET L - lcPica GBLp-M SO &Pl 085 NS ge PCH GSPIO_M SO 1 =
18 16 15 13 w15 @y SMC WAKE SCI L - eI @7 (1 PD Deepsx) PPBLOp MRS 56 L8 e PCH GSPIO MOSI i
AD7
«» TPAD SPI_INT L - ePilcsPosr| R g TPADSPL CSL
Al
s _TPAD USB_ | F_EN - ” Pl 26 i1 a e oss| S o TPAD SPI_CLK .
61 0 30 15 SSD_PWR_EN - "5 | cpicss
< - N7 = 15
PCH TBT PCl E RESET L 21 | oy a7 EBISBbiLM SO GPI 089 - TPAD _SPI _M SO
- asPl_mosi/aPl om0 K2 g, TPAD SPI_MOSI 1 —PLT RESET L s s 101
o 15 qm—HDD_PVR_EN PG e et h
16 16 18, XDP N STATE L AT5 | o1 o9 UARTO_RXDY GPI mlL‘L@ WAKE L 15 29 1R_‘]_G?_']_
w15 qm—SD_PVWR_EN o AK4 | oprona UARTO_TxD/ GP1 002 K3 o, HDM TBTMUX FLAG L am s o ]?-7%8\/}\/(
e TBT PWR EN DO " P UARTO_RTS*/GPI0o3| 12 o, JTAG ISP TDO s 261
115 @ XDP_JTAG | SP_TCK - Y lrion UARTO_CTS*/ GPI o4l & o AP RESET L -
115 qm-XDP_JTAG | SP_TDI - Pl OO uarmi_RxDiGPico| K4 o, PCH UARTLI RXD
- zlz _
C 115 @ JTAG TBT TVS PCH - 2 lePcso b|3 URTL_TXDGPIOL[ @ o, PCH UART1 TXD
w0 15 qom—PCH HSI O PWR EN &— 2| Hsiopa GPl o1 UARTI_RST*/GPi e[ I3 o, PCH UARTI RIS L i
s _TPAD SPI | F_EN - " eras UARTL CTS*/ GPI 8| 94 g PCH UART1 CTS L 15
w0y XDP MLB RAMCFG3 g A% Iepiae P PCH | 2 DA .
Ava
72 68 45 15%‘_ GPl 25 | 200_SCL/ GPI OB F3 PCH | 2C0 SCL -
wnqm CAVMERA PWRENPCH o S lcrioss -
(73
o8 15 (T} EW PWR EN - AR | ep o6 1 2C1_SDA/ GPI 06 - PCH | 2C1_SDA s
F1
wwisegy XOP MB RAMCFGL AV g 12ci_sc/cpior| Pt g, PCH 12C1 SCL s
R1639* vy XOP MB RAMCGFR2 g A® Igpoi0 sDoakericeal B3 o TBT POCRESET L ioyu Pul | -up on TBT page
11?203% w15 qom—SSD_DEVSLP 2 | DEVSLPO*/ GPI (B3 sDoowicPioss| P4 g BT PARRST L~~~ mrmise
205, 2o AP SOILX WAKE SEL g |spig PONER EN GPI O70 (RO PSR osem_‘w@u Requi res connection to SMC via 1K series R
%0 ¢oom SSD RESET_L -2 | DEvsLP1*/ GPI CB8 SDI O_D1/ GPI %751_‘%@15 o8
waufEEEEYr-PR3V3 SO = e - EWPME L 5 | DEVSLP2!/ GPI B9 s01 0 2/ Gl ce8| S LCD IRO L o
B w [ R1641 1K DYV S PCH TCO TI MER DI SABLE V2 AR By spiops/arlose| B2 o LCD PSR EN oo = 52
PP3V3_S5 0 11 13 16 17 18 26 27 20 56 59
PP3V3_S3 12 16 19 3 42 60 65 68
PP3V3_S3 15 10 19 39 42 60 65 o0
PP3V3_S3 15 10 19 39 42 60 65 o0
PP3V. R
B Poave g o ANERA PR ) & v B8 EE] P PP3V3_SO
2,8 g0, 02 00,00, wEnEnRRELL
PP3V3_S0 B8 812 24 20 30 7 R16
s PCH GSPIO_CS L R1660 100K 1 2
TBTLC6;-00r CR, SO for RR 1: PCH GSPl 0 CLK RTI661 100K 1/\/\/\/2 5% 17 20W MF 20T
15 16 15 1
R1 100K 1 npp 2 XDP_PCH GPI O76 PCH GSPI 0_M SO R1I662 100K LAANA,2
5% 17 20W NF 20T PC." (BP' 0 '\ml R 333 1OOK 1 2 5% 17 20W NF 20T
R1614 100K LAAAZ XDP_LPCPLUS GPI O 15 16 45 68 ® — NN 5% 1720w 20T
R1I615 100K 1 2 O% TTZ0W ™M 20T\ b pCH GPI OL7 15 16 s _TPAD SPI_CS L R1664 47K 1 2
NN NN
Y% 17 20W  NF 20T TPAD SPI O—K - 335 47K 1 2 5% 17 20W NF 20T
SD_ON | MB ) s 1
D1 & TPAD_SPI _M SO RI666 47K 1 2
R1616 100K 1 > SD RESET L e R1616 should al so be stuffed if 15 AN 2o 2 OW—F—20T
RIGT17 100K 1.VV\V, 5% TT70W W 20T oy WAKE SO L e pl atform does not use SD card s TPAD_SPI _MOSI R 7T _ATK 1 n\AN2 LT W01
R 100K 1 \\Av2 7% 20w W 20T 7pAD SPI I NT_L . 2015 AP_SOI X E L R1 100K 1 2
R i X WY : . O BT FLAGT 100K L YVYe T
RI620 100K 1 \an2 o SSD_PWR _EN R16 .
— 5% 17 20W NF 20T ! t s _PCH UART1 _RXD R1672 100K 1 2
R1622 100K LAAA2 HDD _PWR EN 15 66 s _PCH UART1_TXD R1I673 100K 1%2 5% 1720w W 20T
R1623 100K 1 \\n72 2% 7200 W7 277 XDP_SDCONN_STATE CHANGE L :: :c » TPCH_UART1_RTS L RI674 100K 1 \\/n/2 o0 1720w w201
R1624 100K 1,/\z72 % SD_PVR_EN - 1 PCH_UART1_CTS L RI675 100K 1 \\n/2 o7 T20W W 201
R1 D25 1OOK 1 2 5% 17 20W NF 20T TBT PV\R EN 15 2 5% 17 20W NF 20T
RIEI6 100K 1.\V\Vy 5% T 20W W 20T Xpp JTAG | S TCK e s PCH 1 2C0_SDA R1676 1885 1 2 W——DOT
R1627 100K 1%2 53" I720W M- 201 »xpp JTAG | SP_TDI 15 16 = POH 1200_SCL LAANZ 5% 17 20W MF 20T
R1628 100K 1\/\/\/ 5% T720W W 20T 3TAG TBT TMS_PCH s PCH 1 2C1_SDA R1678 100K 1 2
RI629 100K 1,472 % V200 W7 29 PCH HSI O PWR EN 15 60 . PCH I 2C1_SCL 100K 1 W\ 5% 1720 W20
R1630 100K 1 ,9° 0T TPAD SPI I F_EN s S I 20w 20T
R1632 100K ’\fa%f SPI ROVl USE_ M_B 15 45 oa 72 =
«_.a\.i 100K 1’\N\, i ﬁm ;/"FF ;gi CAMVERA_PWR_EN_PCH .
RI634 100K 1 An72 K FW PWR _EN 15 68
5% 17 20W NF 20T
A ¢ R1637 iggﬁ 1 A—— S o W > SV/S N 15 20 |SYNC VASTER=J44 SYNC_DATE=08/ 12/ 2013
1 2 °% AP_S0I X_WAKE SEL e
NN 57T ZzoW W 20T o
R1640 100K 1 ap 2 FW PVE_L e PCH GPI O M SC/ LPI O
R1652 10K /\/\/\/ 5% 17 20W NF 20T
2 1 45 &
LA s mrrow T D SERLRQ s 30 4 00 d} Appl e Inc. <SCH_NUM>| D
R1670 100K 1,pp 2 ooz TAG L SP_TDO 15 10 <) <E4LABEL>
R1691 100K 1,pp 2 o1 zow oo BI-PYRRST_L 15 6 NOTI CE OF PROPRI ETARY PROPERTY:
R1693 100K 1 ’\/\/\/2 ENET_MEDI A_SENSE 15 68 THE_LNECRIETL ON CONTAI NED HEREI N | S THE
R1 3“4 1OK 2 5% 1720W M- 20T LCD I Ro L THE POSESSOR AGREES TO THE FCLLONI\G
3 AN 25— 20wW— 20T 15 62 68 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 120
R1695 100K LAANZ LCD PSR _EN 15 62 Il NOT TO REPRODUCE OR COPY | T
1T 5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= I'V ALL RI GHTS RESERVED
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Extra BPM Test poi nts w57 50 37 17 30 15 1.g ¢, PPLVO5_SO Merged (CPU PCH) M cro2- XDP w o150 9 1716 151 g o PP1VO5_SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wwo XOP CPUTDO  RI810 51 1app2 o o
e XDP BPM L<3> 1P P8 J1800 support chi pset debug. = : : XDP
o R, TP1803 DFA0RG QORE- 0. 4V 10 10« XDP_CPU_TCK R1813 51 » 1
e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm vV V V™ 5% 17 20W W zoll
» 62
06 XDP_BPM L<5> ;"¢ %0530 (= TDI and TMS are terninated in CPU. =
oo XPP_BPML<S>1p TP1805 yémw
06 XDP_BPM L<6> 10 ~
=== TP1806 2 25 otk
7 o e XDP_BPM L<7> 115, Tp1 807 70 s @y XOP_CPU PREQ L OBSEN AQ —— 1002 o= OBSEN_C0 CPU CFG<17> ame o
D TP-P6 7 o my—XDP_CPU_PRDY L OBSEN Al —— 00l s OBSEN C1 CPU_CFG<16> ame
R 7
0 O
o ry—CPU_CFG<0> OBSDATA_AQ 0000 s OBSDATA_CO0 CPU_CFG<8> ame o
7 s my—CPU_CFG<1> OBSDATA_A1l =210 0l i OBSDATA_C1 CPU_CFG<9> ame o
14| 13
o o ry—CPU_CFG<2> OBSDATA_A2 e ° gg 15 OBSDATA_C2 CPU_CFG<10> ams o
o o y—CPU_CFG<3> OBSDATA_A3 0 01 OBSDATA_C3 CPU CFG<11> ame
20| 19
0 o g XDP_BPM L<0> CBSEN B0 — 2 oolZ oy CBSEN DO CPU_CFG<19> ams
o o y—XDP_BPM L<1> OBSFN B1 210 0122 s OBSFN D1 CPU_CFG<18> ame ©
26 25
s > CPU_CEG<4> caspata B0 | Vg 280 0ler o 0t | cmspata mo CPY_CEG<12> p—
o o Ey—CPU_CFG<5> OBSDATA_B1 =00 0120 s OBSDATA_D1 CPU_CFG<13> am:s
S 39 31
0 O
XDP 7 o > CPU_CFG<6> OBSDATA_B2 =10 012 omp OBSDATA D2 CPU CFG<14> ame o
o> CPU VOCST PYRGD _ R1800 1K 1ap2 - " o P CFC<T7> CRSDATA B3 =00 01 —e=e CRSDATA_[33 CPU_CPGe152> am
= | = . D20 mm Yo
XDP 0 XDP_CPU_VCCST_PWRGD PWRGD HOOKO -2 g 8 ECH L TPCI K/ HOOK4 NC
72 3 13 PM _PVWRBTN_L R1802 0 1 2 = XDP_CPU_PWRBTN L HOOK1 2001 o | TPCL K#/ HOOKS NC
—NEARSUBUO0D. J3: 2. 54 ST 20w 0201 VCC_0BS_AB Y. Py FER VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG ~ HOOK2 10 05 e RESET#/ HOOK6 XDP_CPURST_L R1805 1K 1 2 _PLT RESET_L 15 15 18
7 3 17 13 qompPM PCH_SYS PWROK R1804 o LAANA 2y 72 XDP_SYS PWROK HOOK3 e d001Y DBR#/ HOOK7 XDP_DBRESET L . VYV E‘E;&%EE(_;EESOO?UAE; 2. 54mnm
S% ITIBW MR- LF 402 50 5 o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
72 60 63 39 19 gy OVBUS_PCH DATA SDA =200 01 o TDO XDP_PCH TDO am:e e o
72 68 63 39 19 14 [T SMBUS_PCH CLK SoN - 54 5 o423 - TRSTn | XDP_TRST L
70 10 12 @ XDP_PCH _TCK TCK1 - 90015 o 1Dl XDP_PCH_TDI oD 2 o 70
C 7036 5 @@ XDP_CPU_TCK . TCKO — 200 - TV XDP_PCH TMG oD 2 i
XDP 60l 5 o159 XDP_PRESENT# ORI TI CAL
7 16 22 o PCH_JTAGX R1835 0 1 2 XDP XDP XDP il XDP XDP oP
Vact RBAR=1YB00. %8 28mm C1804 1| |'rR1831 C1800: 64 N\ 63 1C1801 1C1806 840
0. Lth —— 21K 0. 1tk — \_/ = QotVF = QotVF DM\BL%LVK 7 o
S0V 2] S Tfaew ¥ 2 2 B, Tz &R, Sor-563 [ O
CERV 58T SLF CERV SR 51850847 B XOR B XOR 3
2
[a) n XDP. T 6 16 7
L 1 4 —— T _ CPU_TDO ame e o
XDP_CPU PRESENT L 3 CRI TI CAL
840 N
DNNSL%VK— 7 ,
SOT- 563
AR T |o XDP CPUPCH TRST L 2z 10 70
| = . B mm o - VAKE_B/ =
o — XDP P TRST L 612 16 70
RT XCSIS = XDP_CPUPCH TRST L qoom ¢ 12 16 10
PCl_I XDP SI gnal S ML%S;\?Ki? O"’
These signals do not connect to XDP connector in this architecture, only accessible
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o[3T Jo XDP CPU TDI o
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG I SOI at Ion = = 755 28mm o < oD -
¢ ¢ 61 60 58 54 53 45 43 a1 32 17 _PPSV_S0 CRI Tl CAL
PCH XDP Si gnal s Non- XDP Si gnal s v PP3VA S5 OP
1 15CB XDP_M.B RAMCFQO 4 BHEEB 5%
B . o XDP_USB_EXTA CC L T TP1870 XDP_USB_EXTA OC L v EL%SOFVKS-GZ T
o XDP_USB_EXTB _OC L - TRE T — XDP_USB_EXTB _OC L @ Cl8451 - 1Ili?é‘]_OSK‘u:) z
63 16 14 (T} _ — 14 16 63 ) 1 VGC o @
XDP USB EXTC OC L VARE_BASESTROE— — <@ %’_— ul1845 ?/%zuw PLCACE_NEAR=JIB00. 57- 3mn_mU”T_, = KOE_CPU_IVE oD © 7
- a» TP1873 YR GEEM 2 TALYCIDTGF 220
» —XDP_USB EXTD C L o» TP1874 o 50 7 py_ALL_SYS PWRGD o1 N XDP_JTAG CPU_ISOL_L o PRLVOS_SUS
18 16 15 XDP_SDCONN_STATE CHANGE L — XDP_SDCONN_STATE CHAN%_ 15 16 18 . =
A e e RE BASESTROE— — NCseLIne N5 s ne NO STUFF
1 15 gry—XDP_M.B_RAMCEGL i1 TP1876 @0 70 16 12 P TA - R1 _1Kmn2 —
TP- P6 ! . .
19 15 (B> XDP_M.B_RAMCFG2 17Py o) XDP
. XDP_M_B_RANCEG3 o IP1877 o0 XDP_PCH TDO o RIB890Q 51 2 AAMA A sortroow——or
18 1 | = . B mm o
5 15 (B> ﬁsTP1878 R1891 -
= XDP_PCH TDI 51 » 1
= 10 2 = 708 1 e e ACE NEAREL0500. ADG T 28~ V'V 5%
15 XDP_JTAG | SP_TCK = JTAG | SP_TCK o e 2 = ™ op 5% 17 20W MF 201
1 @ XDP_SSD PCI E3 SEL L R188T 1K D S ——— 1016 12 _XDP_PCH TS R1892 51 , 1
. . = 3 . H mm )
1 oom-XDP_SSD PCIE2_SEL_L R1882 1K 1 pp2 o ¢ NOTE Mist not short XDP pins together! 1896 o, NO STUFF
w2 o XDP_SSD PCIE1_SEL L gggi 1K D S — 70 16 12 _XDP_PCH TCKf - . Sl 2 - —
12 XDP_SSD _PCI EO_SEL_L 1K 1 2 SSD PCIE SEL_L NO STUFF
< A% 5% 17 20W NF 20T < *° 016 125 XDP P TRST 7 51 1 |
o0 a5 10 15¢gyXDP_LPCPLUS GPI O = XDP_LPCPLUS _GPI O QB 5 10 45 o0 —-ﬂp%-ném%—%ms—f = ; 28mm ~ VVV 5% 1720w W 20T
» - X0P_PCH GPI OL7 ‘™ TP1886 =
= qa—XDP_PCH G O76 ‘o TP1887
TP- P6
A = - XDP_JTAG | SP TO! WRKE BASESTROE —— L1AG ISP 1D oD © =2 SYNC_VASTER=J44 SYNC_DATE=08/ 127 2013
g
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PCH |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. STV B
SDOONN_STATE_CHANGE L i s al i ased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc -
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. L) <E4LABEL>
; ) . ’ NOT! ROP! Y PROPERTY:
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. e I'&?WPWA?LgﬁlN 'S T
SSD_PClI Ex_SEL_L straps are connected via 1K to conmon net . ?fib&é%%m%%vﬁ%%&{%wﬁ - 8 OF 120
I TO MAI AlN THI I'N | DET
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. 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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System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or
Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PG.' Reset But t on |Vbrmr y \/I T Enab| e Leve| - Sh| f ter
5145 30 3 57 55 34 8 8 I PP3V42|(|33H ( psva S CPU output is on VDDQrail (1.2V), TPS51916 has 1.8V Vi h(min).
: : Coi n-Cel | : VBAT (300-ohm & 10uF RC) 30 28 24 16 37 15 33 3 1 82
This looks a little ugly to support ; . WRUEBERBEE S
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) 7o e o PPLVES S3 PP3V3 SO 61 62 80,55 60,77
pin 5 must receive S5 power (Stuff R2042) %% s PP3V3 S5 8530 50" 4192 40 84746737720
Coi n-Cell & G3Hot: 3. 42V G3Hot 1
in-Cell : . 1 ©
oin-Cel|_& No G3Hot: 3.3V S5 C%.9179 1 VoS 330K ~ TPS51916 | (leak) = +/ - 1uA,
No Coin-Cel | : 3.3V S5 (Y p— ;
No bypass necessary 72 16 13 36 68 72 N2 o Vih(min) = 1.8V
GreenCLK 25MHz Power 1s PP3V3_SS5RS3RS0_SYSCLKGEN XSR- GERY TAAUPIDTGF 201 33uW when driven-| ow
Must be powered if any VDDl O is powered NO STUFF SOTEoL
. 1R1997 s m—CPU_MEMW/TT_PWR_EN_LSVDDO 2| '|> vla NEM/TT _PWR EN ., o
CAM XTAL Power » _PP1V2_CAM XTALPCI EVDD N w0 3 %‘isw NCx—LINe N5 e ne L= MEMWVTT PWR EN s
TBT XTAL Power os 20 22 15 _[PP3V3 _TBTLC ) VBAT and +V3.3A are yé-u: fevs) -
§ internally ORed to 23| LZK PART=SYS RESET =
c19241 C1922 C1902 g | ereate VoD RTCAUT. T
1 1 —
0. 1UF —— 0. 1UF —— L TUF U1900 +V3. 3A shoul d be first -
Lé;;;— Lé;;;— 5 %Oéx, SLEBNBLASCY avai | abl e ~3. 3V power L
X5R- COEW X5R- COEW T5301 TOEN to reduce VBAT draw. =
CRI TQIFCAL PP5V_S0O
11 lvi cE_25M A 32. 768K[ 12 PCH CLK32K RTCX1 1272 61 60 50 54 53 45 44 41 32 18
< CKPLUS_WAI VE=Pwr Ter n’QG"Ij_ 6 Vi OE 25M B
- A - 1
C1905 = 14 \ice 25MC 25M AL 9y \c R1920
12PF ngos 25M Bl 8 SYSCLK CLK25M CANVERA o PCI_I I\/E D S a.bl e St r a,p %o(/?)OK
2|1 n SYSCLK _CLK25M X2 1 2 n SYSCLK CLK25M X2 R - 3 |x 25M ¢l 15 SYSCLK_CLK25M TBT 237 20w
] ORI TI CAL % NO STUFF - _lx PPVRTC_G3H o Q1920 2201
QB BL RV 158w -
e G-CE:K: - Y1905 i 1R1906 vasr[1__g | For SB RTC Power MI;STB\;KJ L SPI _DESCRI PTOR_OVERRI DE_LS5V
/) SM3.2xX2.5M iM THRM - 5
NC@: 25. 000MHZ- 12PF- 20PPM E“é%ow 1) 1C1910 o0 110 PP1V5_SOSW AUDI O _HDA 2
CL906 -‘: oM T %61 NEEES — %%:/ L S[R] |» | sPl DESCRI PTOR OVERRI DE
2 ° N
L2 I __4n SYSCLK CLK25M X1 T 85 L]
296 NOTE: 30 PPM or better required for RTC accuracy %1920 |3
= 5V
NPO- CERM -
& oNELIRYET |l
PC:I" 24 O_ ySt al 1712 NC RTC CLK32K RTCX2 = NC RTC CLK32K RTCX2 12 17 wl—
VHz WAREBASESTRUE  NOTESTSTROE —— —  —— —— — <9 2 [c¥ st 1272
Cl1915
6. 8PF nglS s m—SPL_DESCRI PTOR_OVERRI DE L 1
1|2 o2z PCH ClLK24M XTALOUT_R 1 2 PCH_CLK24M XTALOUT _(rm:z 7 - ’
[ CRI TI CAL LY, PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
+-9. }PF 1120w If high, ME i di bl ed Thi | f full -fl hi f SPI ROM
N . Y191 i 'R1916 gh, i's disabl ed. is allows for fu re-flashing o .
oégm NCX NC 24. 000MHZ- 20PPM 6P °%01 A, SMC controls strap enable to allow in-field control of strap setting.
C1916NCX ‘:@(XNC 3. 20X2. 50M SML 750w Q1920 & 5V pull-up allows circuit to work regardl ess of HDA voltage.
®
6. 8PF 2201
1|I2 -‘V PCH CLK24M XTALIN _mpmy 22 72
Ladger VCCST (1.05V SO) PWRGD
- 0§0¥1
PCH 24MHz Cut put s ooy s, PP3V3_S5 -
60 59 56 6 8 11 15 16 37 53 57 60 61 65
A
R1927 — LPC CLL<24M SMC 17 36 68 72 !
= p—LPC_CLK24M SNC R LAZo 2 LPC CLK24M SMC oD+ w2 C1930:| cr mcal [T1931
=1 . co. Imm ‘
- 126w XSR-8§ :7’2__ ol Z4AUPIGDO EZ'?UW
Pl R1926 5 < SOT891 A
72 12 LPC CLK24M LPCPLUS R _ 1 2 LPC CLK24M LPCPLUS 45 68 72 o1 36 17 16 _ALL_SYS PWRGD 2 |a vL4 CPU_VCCST_PWRGD 8 16 70
D= === o ACE- NEARST0500. APTS 5. Trm \/Syﬁ)\/—@
b o 65 1 56 10 15 oy PM_SLP_S3_L i
1
NCx-2{NC
&
)
PCH PWROK Gener ati on oo
PP3V42_G3H PM_PCH oD 9 17 72
5145 99 3 37 35 34 53 89 12 PM_PCH_PWROK oD 55 17 72
77 68 65 04 87 81 50 BYPASS=U1950: 5MVI -
wruBERREEE-EPSV3 SO 1C1950
R1950* g i
10K 2 8% NO STUFF WF: Do we need this?
o3 0201 R19632 2R1960 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
0 0
201, ;LVCZGD&GT/ 05 o 23% E,ZZUW CKPLUS WAl VE=U ECTED PI NS 197350480 1 XTAL, 25MHZ, 20PPM 12PF, 3. 2X2. 5X. 6MV 85C Y1905
NO STUFF 8 "'Sor833 0201 0201
61 36 17 16 ALL_SYS PWRGD 1 1 1 8
R1951 e I "UL950)7_z PM SO_PGOCD s Tlﬂ‘éb}’%?oaw 508 RL962 SYNG. VAGTERS 42 SYNC DATE=OB/ 127 2013
g -
5 17 0 R VR READY 1 N 2 CPUVR_PGOOD R 2| " os NO STUFF | uLos0y2 = SYS_PWROK_R LAAA PM PCH_SYS _PWROK {15 16 56 72 Chi ps et Suppor t
3178 CPU VR READY 156w a Rl?o%% 08 1/%§W
- 0201 % 201 <SCH NuM>| D
. u ig;lév SKPLUSJ\N VE=UNCONNECTED_PI NS d} Appl e Inc. m
2 o <E4LABEL>

72 37 36 25 24 [T SMC_DELAYED PWRGD

8 7
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| TO MAINTAIN THI S DOCUMENT | N CONFI
Il NOT TO REPRODUCE OR COPY | T
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0261
£ 85 prave s Scrub for Layout Optinization . .
_— But fer ed Redwood Ri dge JTAG I sol ati on
L - MezgvhcLeos Re072 SDCONN_STATE_CHANGE | sol ati on TBTLC can be on when SO is off, and vice-versa
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CRI Tl CAL
P Y NOTE: Sol ution shown is for LPT-LP. Qher PCH s may require isolation on TCK
Vi and TDI as well for PCH glitch-prevention.
16 15 XDP_SDCONN_STATE CHANGE L 4 2 ) )
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Page Not es d i Ni i\ PP1V35 S3 1720 21 22 a1 55 65 73
g9¢e : _ CPU- Based Mar gi ni ng o o EEEDO A 1 S0 VRef Dividers
PO\iuer aliases required by this page: FETs for CPU isolation during DAC margi ni ng DDRVREF_DAC EN RC's to avoid drain glitches CRI Tl CAL Al ways used, regardless
- =PP3V3_S3_VREH R2225 May not be necessary due to C22x0 DDRVREF_DAC of margining option. ‘rR2221
- =PPDDR_S3_MEMVREF CRI TI CAL 1ok @225 T
220 LAAAZ VREFMRGN DQ A EN RC . = DWNSLO6VK- 7 .
Signal aliases required by this page: N(D DVNSLOBVK- 7 REF DAC o REF DAC [O) SOT- 563 1/ 20w
- =1 2C_VREFDACS_SCL & | R2201" 20 2225 1 g R2223 2 2Bl ace. NEAR=GR220. 6: 4nm
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to renove short due to CPU. E3 J_ 20w cerwieR 2 |_u_l" e PLACE_NEARER2261. 2: 1mm M N_NEGK W DTH=0. 2 mm
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C DAC sets vol tage | evel, PCA9557 & FETs enable outputs 73 CPU DI MM VREFCA B | SOL 0,
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R = DDRVREF_DAC DDRVREF_DAC 100K 01 - %% e L meer
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GN\D
4 NOTE: MEMREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
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10% ——
ok 2 u2201 o VREFNRGN MEMVREG BUE L 352K, porReG B
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72 68 63 39 19 16 14 SMBUS PCH CLK 1scL P61 VREFMRGN_SPARE _EN DDRVREF_DAC
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fann D RESET L — -
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A MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA VEM VREG VE A
e ISYNC VASTER=J44 SYNC_DATE=08/ 12/ 201
DAC Channel : A B C C D TTTLE
= DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4 5
NOTE: LPDDR3 assunmes TPS51916 supply with 28.7k/57. 6k divider
ODR3 DDR3 . DDR3 . DDR3L (1. <SCH_NUM>
LP! (1.2v) L (1.35V) LP! (1.2v) (1.35v) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider Appl e I nc. =
Nomi nal val ue 0. 600V (DAC: Ox2E.5) 0.675V (DAC: 0x34) 1.200V (DAC 0x5D) 1.343V (DAC 0x68) ® <E4LABEL >
Mar gi ned target: 0. 300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/ - 337.5mV) 0. 800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - Ox69) 0.000V - 2.397V (0x00 - OXBA) 0.000V - 2.694V (0x00 - OxDL) PHEPR ETARY | PROPERLY 0N APRCET NC S THE
: . . THE POSESSOR AGREES TO THE FOLLOW NG
NT, NT
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21UA - -21uA (- = sourced) +25UA - -25UA (- = sourced) . : IST"’?B R’;:N THS ggc‘é’:’;v |ITN CONFI DENCE
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365 55 a1 22 2120 10 17 _PPLV35_S3 73 65 20 10 _PPOV675_S3_MEM VREFCA A 75 65 55 a1 22 21 20 19 17 _PPLV35_S3 75 65 20 10 _PPOVE75_S3_MEM VREFCA A
s 765 20 10 _PPOV675_S3 MEM VREFDQ A s 72 65 20 10 _PPOVE75_S3_MEM VREFDOQ A
oz =l
) )
ceron oY 2 b ]t o e %SBMHQM! g | c2308: [+Cc2309 ceran oy 2 b e] ] Y | o e %SBQQEEE&| ® 2| 23281 [1C2329
Sot | g9q 047LE —— — i)do 470F Sot g9 0470 —— — 260 47U0F
1 vbQ VoD s ¥ ‘,22 2 5 1 vbQ VoD s ¥ ‘,22 2 Xgé%
ooz MEMA AO> N3 |ag 23 £ 1y e o sz MEMA A<O> N3 |po 23 £ 1y e o
weno  uasce PTw4GB- DDRBL-LGP0- 256MX16 ([¥ne vens  ewasce PHn4GB- DDRLLE00- 256MX16 ([¥n
1365 22 20 _NEM A A<2> P3| p0 | Fekne = 7aes 220 NEMA A<2> P3| | ek ne =
D 7362220 MEMA A<3> N2 | a3 MI41K256ML6HA- 125: E LY & 13220 MEMA A<3> N2 | a3 MI41K256ML6HA- 125: E LY &
736 2220 MEMA A<a> P8l OM T_TABLE NC 1366 2220 MEMA A<a> P8 lag OM T_TABLE NC
7366 22 20 MEMA A<S> P2 a5 1366 22 20 MEMA A<S> P2 a5
73622207 MEM A A<6>  RB g oo| E3 =MEM A_DQ<0> o 7366 22207 _VEM A A<6>  RB 1 pe oo| E3 =MEM A_DQ<16> .,
73652220 MEMA A<7>  R2 1 a7 pqi| F7 =MEM A_DOQ<1> o, 73650220 MEMA A<7>  R2 [ a7 pa| F7 =MEM A DQ<17> &,
73 66 22 20 _MEM A A<8> T8 | as pe| F2 = A DQ<2> ; 73 66 22 20 _VEM A _A<8> T8 | s pe| F2 =MEM A_DQ<18> .,
73 66 22 20 _VEM A _A<9> R3 | a0 pge| F8 = A DQ<3> 73 66 22 20 _NEM A_A<9> R3 | a9 pe| F8 =MEM A DQ<19> «,
1568 22 20 _MEM A A<10> L7 | a10/ AP bl H3 = A_DQ<4> 4, 568 22 20 _MEM A A<10> L7 | a10/ AP pos| H3 =MEM A_DQ<20> o,
76 22 20 MEM A A<11> R7 a1 pos| H8 =MEM A_DQ<5> ¢, 1566 22 20 _NEM A A<11> R7 | p11 pes| HB =MEM A_DQ<21> ¢,
7360 22 20 NEM A A<12> N7 | a1/ BC* pos| &2 =MEM A_DQ<6> ¢, 266 22 20 _MEM A A<12> N7 | a12/ B pos| &2 =MEM A_DQ<22> o
7365 22 20 _MEM A A<13> T3 |13 o[ H7 =MEM A_DQ<7> o 7362220 MEM A A<13> T3 |a13 o[ HZ =MEM A_DQ<23> .
1568 2220 _NEM A A<14> 17 | a4 ps| D7 =VEM A_DQ<8> , 7360 22 20 _NEM A A<14> T7 |p14 pee| D7 =VEM A_DQ<24> .,
pe| C3 =MEM A_DQ<9> o poe| €3 =MEM A_DQ<25> o
r— 75 66 22 20 NEM_A_BA<OMR | gpo parol C8 =MEM A_DQ<10> ¢, 75 66 22 20 IVEM A_BA<QMR | gao paro| C8 =VEM A_DQ<26> 4,
73 66 22 20 7 VMEM A BA<1N8 | ga1 pa1| C2 =MEM A DQ<11> 4, 73 66 22 20 7 VMEM A BA<1N8 | ga1 pa1| C2 =MEM A DQ<27> 4,
12 00 22 20 _VEM_A_BA<2MB | par parz| A7 =MEM A DQ<12> ,, 73 66 22 20 _VEM A _BA<2MB | ppp pQuz| A7 MEM A_DQ<32> ; ¢ 65 7
por3| A2 =MEM A_DQ<13> 4, pais| A2 =NEM A_DQ<29> ,,
7366 22 20 7 _MEM A RAS I3 ras+ pqua| B8 =MEM A _DQ<14> o, 7300 22 207 VEM A_RAS_1J3 | rast pqu4| B8 =MEM A _DQ<30> ,
73 66 22 20 7 _MEM A _CAS 1LK3 ] cas+ pais| A3 =MEM A _DQ<15> o, 7300 22 207 VEM A_CAS_1K3] cas paus| A3 =MEM A _DQ<31> ,
1566 22 20 7 _VEM A VIE_L L3] e 7366 22207 VEM A VE_L L3 wer
Logs|_F3 =MEM A_DQS_P<0> , Logs|_F3 =MEM A_DQS_P<2>,
7322 207 _VEM A_CLK_ B0k Locs ,G3 =MEM A_DQS_N<O0> 7 22 20 7 MEM A_CLK_ PPk Lo [,G8 =MEM A_DOS_N<2>,
132 20 7 VEM A _CLK N 1322 20 7 VEM A CLK N&RPox+
uoas| C7 =MEM A_DQS_P<1> uoas| C7 =MEM A_DQS_P<3>,
732220 7 VEM A _CKE<09 | ke ungs+ [,B7 =MEM A_DQS N<1>, 73 22 207 VEM A _CKE<09 | cxe uoest |pB7 =MEM A_DQS _N<3>
C 722207 MEM A CS L0 csr 722207 MEM A CS L4 csr
7 22 20 VEM A _ODT<04 | cor oM E7 722 20 VEM A _ODT<04 | cor oM E7
uoM D3 uoM D3
MEM A ZQ<0#8 | 70 70
.y
IR2300 | = = 3 -MEM RESETZ2| reser RESET*
240 vssQ vss vssQ vss
1/ 2%}:1\/
201 DREERRTEE 2BLBRRERREFR RERUECEB BLBSEELRRERFE
o
o es s 4122 2120 1007 _PP1V35_S3 75 65 20 10 _PPOV675_S3_MEM VREFCA A 75 65 55 a1 22 21 20 10 17 _PPLV35_S3 75 65 20 10 _PPOVE75_S3_MEM VREFCA A
s 765 20 10 _PPOV675_S3_MEM VREFDQ A s 72 65 20 10 _PPOVE75_S3_MEM VREFDOQ A
AL Il 2367 :
) )
ceron oY 2 b ] ]t o e %SBQQHQM! 9 f| c23481| [|1C2349 ceron s Y 2 b e s] ] | i o %SBQQE%E§| ® 2| 23681 [1C2369
Sot q. 047}%@—— . gd° 470F Sot 9. 047} @—— - 260 470F
1 vbQ VoD s 62l 2 2 S 1 vbQ VoD A 62l 2 2 &
7365 2220 MEM A A<0> N3 |9 23 g |y Nél 251 756522 20 MEM A A<0> N3 | a9 23 g |y Nzc1 21
mez  MMAAL> PnAGB- DDR3 _F% - 256MX16 [~ mewnn MMAAL> PrHnAGB- DDR3 —F% - 256MX16 [~
568 2220 MEMA A<2> P3| el ek e = 70602220 MEMA A<2> P3| el Lk e =
1 ee 220 MEMA A<3> N2 | a3 MI41K256ML6HA- 125: E L9\ e MEMA A3> N2 | a3 MI41K256ML6HA- 125: E L9\
B 7362220 MEMA A<a> P8 OM T_TABLE NC 750822 20 MEMA A<a> P8y OM T_TABLE NC
1366 2220 _MEMA A<S> P2 | a5 13602220 _MEMA A<S> P2 | a5
ez MEMA A<6>  R8|ae | E3 =MEM A DQ<32> ., o os 22207 MEMA A<6>  R8 | pg po| E3 =MEM A_DQ<48> ,
s es 2220 MEMA A<7>  R2 | a7 poi| F7 =MEM A _DQ<33> ., vaos 2220 MEMA A<7>  R2 | a7 pail F7 =MEM A _DQ<49> ,
7566 2220 _MEMA A<8> 18| g pe| F2 =MEM A_DQ<34> ., ez MEMA AB> T8 |ag pe| F2 =MEM A _DOQ<50> ,
a6 2220 _MEMA A<9>  R3|ag ps| F8 =MEM A DQ<35> , 2o 66 22 20 _MEM A A<9>  R3 | a9 ps| F8 =MEM A DQ<51>
766 22 20 MEM A A<10> L7 | ar0/ap oos| H3 =MEM A DO<36> o 7365 22 20 NEM A A<10> L7 | pro/ ap o[ H3 =MEM A DO<52>
s 66 22 20 _MEM A A<11> R7 |11 pos| HB =MEM A DQ<37> , 2566 22 20 _MEM A A<11> R7 | a11 pos| HB =MEM A_DQ<53> ,
7060 22 20 VMEM A A<12> N7 | a15/ o pes| &2 =MEM A _DOQ<38> , 7060 22 20 NEM A A<12> N7 | a15/ g ps| & =MEM A _DQ<54> ,
7306 22 20 _MEM A A<13> 13|13 por| H? =MEM A _DQ<39> ., 7306 2220 _MEM A A<13> 13 | a13 por| H7 =MEM A _DQ<55> .,
7306 22 20 _MEM A A<14>  T7 | p14 ol D7 =MEM A _DQ<40> ., 7306 2220 _MEM A A<14> 17 | p14 ol D7 =MEM A _DQ<56> .,
pe| C3 =MEM A DO<41> o p| C3 =MEM A DO<57>
12 00 22 20 _VEM A_BA<OM | gao pato| CB =NEM A_DQ<42> ,, 13 66 22 20 _VEM A _BA<OMR | gpo pato| CB =MEM A_DO<58> ,,
) 73 60 22 20 7 _VEM_A_BA<1N8 | gag par1| C2 =MEM A_DQ<43> o, 7266 22207 MEM A BA<1N8 | gag par1| C2 =MEM A _DQ<59> ,
73 66 22 20 _VNEM A_BA<2MB | gar pqiz| A7 =NVEM A DQ<44> ,, 7206 22 20 MEM A _BA<2MB | ppp pquz| A7 =MEM A_DQ<60> ,
pors| A2 =MEM A_DQ<45> 4, pors| A2 =MEM A_DO<61> 4,
7566 22 20 7 _VMEM A _RAS 1J3 | rasr pqua| B8 =MEM A DQ<46> ,, 72022207 MEM A RAS 3] rase pqual B8 =MEM A_DQ<62> ,
75 65 22 207 _NEM A_CAS_IK3] cas+ ps| A3 =MEM A_DQ<47> ¢, 73 65 22 20 7 _VEM A_CAS_IK3] cas pas| A3 =MEM A_DOQ<63> 4,
736622207 VEM A WE_L L3] v 73 65 22 20 7 VEM A VE L L3]vex
Logs| F3 =MEM A DQS P<4> Logs| F3 MEM A DQS_P<6>; ¢; 7
7522 207 VEM A_CLK Pfbrx Logs* [x&3 =VEM A_DOS_N<4> ¢, 752220 7 VEM A_CLK PlPrx Logs [xG3 MEM A_DQS_N<6>; 47 74
7522207 VEM A _CLK N&Qoxce 7522 20 1 VEM A_CLK_ NM&RErxce
upgs| €7 =MEM A _DQS_P<5> ; upgs| €7 =MEM A _DQS_P<7>,
7522207 VEM A_CKE<O$9 | ke upgs* [,B7 =VEM A_DQS_N<5> ¢, 7522 20 7 VEM A_CKE<O$9 | e upgs* [,B7 =VEM A_DQS_N<7>
7522207 VEM A_CS L@ csr 752220 7 VEM A_CS L4 csr
A 7522 20 MEM A _ODT<04 | o7 L g; 7522 20 VEM A_ODT<G | oot L E;
L L
MEM A ZQ<218 |70 MEM A ZQ<3%8 | 70
.y o
IR2340 | = = 3 MEM RESETZ| reser* R2360 | = = 3 MEM RESETZ| reser
240 v vss 240 v vss
1/ Zé{:ﬁ — 1/ Zé{:ﬁ 559
201 DREERRIEE 2BLBHRERREFR 201 DRERUECEBl BLBSEELRRERFE
o o

SDRAM BYPASSI NG ( NOTE: 4X 2. 2UF AND 6X 0. 1UF P
_PP1V35_S3 0202120 415565 73
C23001: C23011 C23101: C23111: C23201 C23211:| C23301 CZSSli
2. 2UF —— 2. 2%@:: 2. Z%Lg%:— 2. Z%Lg%:: 2. Z%Lg%:— 2. Z%Lg%:— 2. Z%Lg%:— 2. Z%Lg%__
v i 2] o] o ol 2] o 2] el 2] o 2] o i
C23401 C23411| C23501: C23511: C23601 C23611: C23701 CZS?li
2. 2UF —— 2. 2%@:: 2. Z%Lg%:: 2. Z%Lg%:: 2. Z%Lg%:: 2. Z%Lg%:: 2. Z%Lg%:: 2. Z%Lg%__
XW-%?T%R-%OW XOR GG 7| YR O 2| SR G ?| SR i 2| xaR iy 2| R oy 2
1C2303 [t C2304 (1 C2305 |1 C2313 |1 C2314 [1C2315 1(32323Ji(32324
— dolUF - dolUF - dolUF - dolUF - dolUF - dolUF - dolUF - dolUF
—IZ 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst
1C2343 |1 C2344 [1C2345 |1 C2353 |1 C2354 (1 C2355 1(32363Ji(32364
— dolUF - dolUF - dolUF - dolUF - dolUF - dolUF - dolUF - dolUF
—IZ 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst 2 'Zori/tst
1C2325 [1C2333 1(32334Ji(32335
— dolUF - dolUF - dolUF - dolUF
1C2365 [1C2373 1(32374Ji(32375
— dolUF - dolUF - dolUF - dolUF
S = SYRNC DATE-VASTER
SDRAM Bank A (Rank 0)
d} Appl e 1 nc. <SCH NUM>| D
S <E4ALABEL>
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73 65 55 41 22 21 20 10 17 _PP1V35_S3 7565 2110 _PPOV675_S3_MEM VREFCA B 73 65 55 41 22 21 20 10 17 _PP1V35_S3 7565 21 10 _PPOV675_S3_MEM VREFCA B
| 1 0 10 _PPOV675_S3_MEM VREFDQ B | 1 0 10 _PPOV675_S3_MEM VREFDQ B
071 C2527 1
(0“_24572 E | 0. 470k . s A .
3 2cpBRReR fRBRRERER ¢ | c25081: |rc2509 42 2CBREEE R SBBREEZERl € T c2528: |r1c2529
CERM Rt ! Q03T — —= Qo faTF CERMGEo1 q 0ATH == —= Qo 4TF
v = 3 E §¢ ¢ o " c T TR SDRAM BYPASSI NG (NOTE: 4X 2. 2UF AND 6X 0. 1UF HEF
= 201 201 = 201 201
7565221 MEM B A<0> N3 |59 25 33 nC 7505220 MEMB A<0> N3 | a9 25 33 ne
mwna _MEMB Asl>  PTmAGB- DDR3L- - 256MX16 (22 cmnn  veMB ads P nAGR- DDR3 _F% - 256MX16 (EEne PP1V35_S3 17 10 20 21 22 41 55 65 73 DI
D 765201 NEMB A<2> P3| ne| ek ne = 705220 MEMB A<2> P3|l ne| ek e =
e MEMB A3> N2 |3 MI41K256ML6HA- 125: E LI NC 70002221 MEMB A<3> N2 | a3 MI41K256ML6HA- 125: E LI NC
56220 NMEMB A<a> P8 | py OM T_TABLE NC 1322 MEMB A<a> P8l OM T_TABLE NC C2500 1 C2501 1 C25101:| C2511 1| C25201| C2521 1| C25301:| C25311*
ez MEMB A<S> P2 | a5 vaos 2221 _MEM B A<5> P2 | a5 2.20F —— 2. 2% @:— 2.20F —— 2. Z%IOZ—— 2. 2% @7:: 2. 2% @:— 2. 2% @7:: 2. 20F ——
ez MEMB A<6> RB|ag ool E3 =MEM B_DQ<0> 4, 132227 MEMB A<6> RB|pg DQO E3=NENB DQ<16> ¢, X5R-CERM 2| X5R-CERM 2| X5R-CERM 2| X5R-CERM 2| X5R-CERM 2| X5R CERM 2| X5R-CERM 2| X5R- CERM 2
e MEMB A<7>  R2 | a7 p| F7 =MEM B_DQ<1> o, e MEMB A<7>  R2 | a7 pa| F7 =MEM B DQ<17> o 402 402 402 402 402 402 402 402
saes 2221 MEMB A<8> 18 |ag pe| F2 =MEM B_DQ<2> &, 36522021 MEMB A<8> 18| pg pe| F2 =MVEM B_DQ<18> .,
73650221 MEMB A<9>  R3|pg pg| F8 =MEM B_DQ<3> ., 7660221 MEMB A<9>  R3 |49 pg| F8 =MEM B_DQ<19> ,
7366 2221 _MEM B A<10> L7 | a10/ AP D@_MMW 73 66 22 21 _MEM B A<10> L/ | a10/ AP D@_M_B_M> 67 C2540 1| C2541 1| C2550 1| C2551 1| C25601| C2561 1| C25701 (:2571i
ez MEMB A<11> R7f g o H8 =MEM B_DO<5> ez MEMB A<11> R f g oes| H8 =MEM B_DQ<21> 5208 L5208 L 550 L 5 oUE L e e LSl L e ur LS oE
vaos 22 21 _MEM B A<12> N7 | a10/ B+ bl &2 =MEM B_DQ<6> ., vaos 22 21 _MEM B A<12> N7 | a12/ o+ | & =MEM B_DQ<22> , 8% BT BT 8% BT 8% 8% YT
vaos 2221 _MEM B A<13> 13 |13 oor| H7 =MEM B_DQ<7> ., vaos 2221 _MEM B A<13> 13 |13 po7| H7 =MEM B_DQ<23> , X5R- CEEM 2 X5R- CEERM 2 X5R- CEEM 2 X5R- CEEM 2 X5R- CEERM 2 X5R- CEEM 2 X5R- CEEM 2 X5R- CEEM 2
ooz MEMB A<14> 17 |14 ol D7 =MEM B_DQ<8> ., voes 22 MEMB A<14> 17 |14 pes| D7 =MEM B_DQ<24> ,
| bos| C3 =MEM B_DQ<9> o, bos| C3 =MEM B_DQ<25> o, [
7300 22 21 _MEM B _BA<OM | gag paro| €8 =MEM B_DQ<10> ., 73 66 22 21 _VEM B BA<O;>:\\/§ BAO DQLO g=l\/El\/ B DQ<26>
1566 22 11 _VEM B_BA<1NB | gay bou1| CZ=MEM B DO<11> 726622 m 7 VEM B_BA<INB | gay bau1| CZ=MEM B DQ<27> A N N N N A N Ji
s NEM B_BA<2MB | o 012 A7 =VEM B_DQ<12> 75 60 22 2 _VEM B_BA<2WB | g oo12| A7 =VEM B_DQ<28> ., 1 §2R03 |1 G204 |1 G2205 |1 C2513 |1 (2514 |1 G2RLS |1 C2523 |1 G224
o3| A2 =NEM B_DQ<13> o, oats| A2 =NEM B_DO<29> o og == 16 == 16 == 16 == 109 == 16 == 109 ;19
1266 22207 VNEM B _RAS 1J3 | ras+ DQL4 B8 =MEM B_DQ<14> , 2366 22 220 7 _MEM B_RAS 1J3 | gas+ DQL4 B8 =NVEM B_DQ<30> , —IZ SR X5R |2 Ry xX5R |2 Ry X5R |2 Ry xX5R |2 Ry X5R |2 Ry X5R |2 R X5R SR X5R!
7366 22 217 MEM B_CAS Ulf: cast pqis| A3 =MEM B_DO<15> ¢, 7366 22 21 7 gl\/ g Vc\éSLulfg cast pqis| A3 =MEM B_DO<31> ¢,
2308 22207 MEM B VE L L3 v+ 73 66 22 21 7 So VE*
° Locs| F3 =MEM B DCS_P<0> ., ° Loos| F3 =MEM B DOS P<2> ,,
7522 207 VEM B_CLK Py Logs* [,G3 =MEM B N<O> ., 722 21 7 MEM B_CLK BfObrx Logs* [,G3 =MEM B N<2> ¢, 1C2543 [1C2544 |1 C2545 (1 C2553 [1C2554 (1 C2555 (1 C2563 |1 C2564
o MEM B CLK " o  MEM B CLK e - 0, TUF™ L 0U TUF " —— 0, TUF ™ - 0/ TUF™ —— 0 TUF - 0, TUF - 0, TUF~ — 0, TUF
uncs| €7 =MEM B P<1> uncs| €7 =MEM B P<3> 2 2P x5R |2 CERMI XSR |2 CERM XSR |2 CERM XSR |2 CERM XSR |2 CERM XS5R |2 'é\/AXSR 2 2ERM X5R)
7 22217 MEM B_CKE<O$9 | ke uns* [,B7 =MEM B N<1> ., 722 21 7 MEM B_CKE<O$9 | oxe upcs |,B7 =MEM B N<3> 201 201 201 201 201 201 201 201
C 75227 VEM B_CS L4@y csr 52227 MEM B CS L4@ csr C
2 VEM B_ODT<04 | cor Lov E7 7w NVEM B ODT<O4 | cor tom E7 12525 [1C2533 |1 C2534Ji02535
uov D8 uov D8 ——g:u: L 7 UF” L g 1UF g:UF
09 —— 10¢ —— 10¢ —— 10¢
2 & 2 & 2 & 2 &
T 201 YR 201 X5R 201 X5R 201 YR
vss vss
1 1 1 1
2BEBREERERFR 2JeBlEERERMHR __g&‘éf’__ifﬂ?’__ifﬂ“lifﬂf’
S _—
73 65 55 41 22 21 20 10 17 _PPLV35_S3 7565 2110 _PPOV675_S3_MEM VREFCA B 73 65 55 a1 22 21 20 19 17 _PPLV35_S3 15 s 21 10 _PPOV675_S3_MEM VREFCA B 1
L 7365 21 10 _PPOV675_S3_MEM VREFDQ B L 7365 21 10 _PPOVE75_S3_MEM VREFDQ B
C2547 1 C2567 1
0472'0: | 0'472'0: Bl o | N 00| o
o JROBRETR BBRREZZRER 2| | c2548: |r1C2549 e JROBRRZTR LBBRREZ2ER 2 T c2568: |rC2569
CERM X5R- 1 | o CERM X5R- 1 o
ot TOATR, —— —— o 047UF Bot T037Ig, —— —— o P4TUF
VDDQ VDD e g 6y \2’2 2 % VDDQ e g 6y \2’2 2 &
= 201 281 = 201 281
56220 MEMB A<0> N3 | pg 25 Il e 566220 MEM B A<0> N3 | pg 25 Il e
nunn  MEME A PTmAGB- DDR3L- - 256MX16 ([2$ne swnn  MEMBAs> PTnAGB- DDR3L- - 256MX16 ([2$ne
o0 2221 _MEMB A<2> P3| p | ek ne = 156022 21 _NEM B A<2> P3| vl ek ne =
132 MEMB A<3> N2 |3 Mr41K256ML6HA- 125: E L9 ne sz MEMB A<3> N2 | a3 Mr41K256ML6HA- 125: E LS o B
B 73 66 22 21 _MEM B A<4> Zg AL OM T_TABLE NC 73 66 22 21 _MEM B _A<4> Zg Al OM T_TABLE NC
7 22 21 _MEM B A<5> A5 7 22 21 _MEM B A<5> A5
7 ::; w. MEMB A<6> R8s pw| E3 =MEM B_DQ<32> , . ::; w. MEMB A<6> R8s pw| E3 =MEM B_DQ<48> .,
6622 MEMB A<7>  R2 a7 pq| F7 =MEM B_DQ<33> , s 22 MEMB A<7>  R2 a7 pq| F7 =MEM B_DQ<49> ,
5622 MEMB A<8> T8 |pg pxe| F2 =MEM B _DQ<34> ., 75662221 _MEM B A<8> T8 [ ag pe| F2 =MEM B_DQ<50> ,
7002221 MEM B A<9> R3[| a9 p| F8 =MEM B_DQ<35> , 75662221 _MEM B A<9>  R3 [ a9 o F8 =MEM B _DQ<51> ,
1566 22 21 _MEM B A<10> L7 | p10/ AP ps| H3 =MEM B 36> ¢, 706022 21 _MEM B A<10> L7 | aj0/ap ps| H3 =MEM B 52>
132221 _MEMB A<11> R7|pqq pes| H8 =MEM B DQ<37> ., 7aes 22 MEMB A<11> R7|a1g pes| HB =MEM B_DQ<53>
7o 22 2 MEM B A<12> N7 | a1/ 8 oes| & =MEM B_DQ<38> 7300221 _MEM B A<12> N7 | a1/ oes| G =MEM B_DQ<54> o
73660221 _MEM B A<13> T3 |3 pqg7| H7 =MEM B_DQ<39> ¢, 73002221 _MEM B A<13> T3 | a3 p| H7 =MEM B_DQ<55> ¢,
7602221 NEM B A<14> T7 | p1a pee| D7 =MEM B_DQ<40> 4, 70002221 NEM B A<14> T7 | p1a pee| D7 =MEM B_DQ<56> 4,
oos| C3 =MEM B_DQ<41> ,, oos| C3 =MEM B 57> .,
7366 22 22 _VEM B_BA<OM | gag paol C8 =MEM B_DQ<42> ., 366 22 22 _VEM B_BA<OM | gag paol C8 =MEM B_DQ<58> ¢,
- 7366 22 27 _MEM B_BA<1N8 | gar o[ C2 =MEM B_DQ<43> , 73 60 22 217 VEM B BA<1N8 [ gag o1 C2 =MEM B_DQ<59> , —
1366 22 2 _VEM B_BA<23MB | gpp pauz| A7 NEM B_DQ<32> ; ¢; 65 15 73 60 22 2 _VMEM B _BA<2MB | ppo paz| A7 =MEM B_DQ<60> .,
o3| A2 =MEM B_DQ<45> oz A2 =MEM B 61>,
7300 22207 _MEM B RAS IJ3 | rast pqual B8 =MEM B_DQ<46> , 7000 22 21 - MEM B_RAS 13 | pasr pqua| B8 =MEM B_DQ<62> .,
200 22 217 MEM B CAS LEC cast pqis| A3 =MEM B DOQ<47> ., a6 22 217 &N g vCéSLLEE cast pats| A3 =MEM B_DQ<63> ,
7266 22207 VEM B WE L L3] v 73 66 22 21 7 S VE*
Loos| F3 MEM B P<6>, 0 Loos| F3 =MEM B P<6> &
7322 207 MEM B_CLK 0B Lbgs* |,G3 MEM B, N<6> 7 57 75 7322207 VMEM B CLK BKOPcx Logs* |,G3 =MEM B N<6> ¢
1322227 MEM B_CLK N&RQPocr 132207 MEM B_CLK N+
upgs|_ C7 =MEM B_DQS_P<5> ; upgs|_ C7 =MEM B_DQS_P<7> ,
1322207 VEM B _CKE<O$9 | oce ungs* |LB7 =MEM B N<5> ., 7320207 NEM B_CKE<OS9 | oxe uncs* |,B7 =MEM B N<7> ¢,
5227 VEM B_CS 4@ csr 52227 VEM B CS L4@ csr
A s MEM B_OOT<08L | cor Low E7 s MEM B_OOT<08L | cor Lo E7 = syeorresrsTed A
uov D3 oM D3 PR
20 2Q SDRAM BANK B ( RANK 0)
RESET* RESET* d} Appl e Inc <SCH_NUM>I D
. GaESESN
= vss
— = = ° <E4LABEL>
o [ o M| |(o|d|@| || o |0 (R[N | |0 fop[ev|co (o[ [ NOTI CE OF PROPRI ETARY PROPERTY: P —
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Menory CODT Optio

MEM_ODT: CPU drives ODT from CPU,

n

terminated to 0.675V VIT.

MEM_ODT: PU di sconnect ODT from CPU, ODT pins on DRAM pulled up to 1.35V VDDQ

PPOV675 SO _DDRVTT

73 68 65 55 22

73 20 (TR

73 65 55 a1 22 21 20 19 17 _PP1V35_S3
MEM_ODT: PU
R2782
VEM A_ODT<0> , .36,
TRESEZ TPV vem ooT: crU VEM_CDT: CPU 535

R2780
0. 00 36

66 7 NMEM A_ODT CPUO 1 2 1 2
1/ 20W 1/ 20W
PLACE NEAR-LO00. AP32: 8MM 01 B
MEM_ODT: PU
R237692
MEM B _ODT<0> 1 2
7 2 D onnects {0 DRAV) VV\—
MAKE_BASE=TRUE MEM_CDT: CPU VEM_CDT: CPU 15w
Rg?o%o st%gl P
66 7 MEM B_ODT_CPWO 1A 2 LAAN 2
nnects o 1% 5%
1/ 20W 1/ 20W
PLACE_NEAR-U0500. AL32: 8 051 Py
Menory Reset Pull Up
Reset is an open drain in Haswell ULT and needs pull up
PP1V35 S3 17 19 20 21 22 41 55 65 73
'R2710
470
1%
1/ 20w
2201
R2711
o6 6 MEM RESET HSW L 1 2 . MEM RESET L 20 21 70
5%
1720w TUFF
2 8721
0. 47UF
2096
av
2 CERM X5R- 1
201
Menory C ock Menory d ock
Near - End Ter ni nati on Far- End Term nati on
Pl ace Source C termination before first DRAM Place RC end termination after |ast DRAM
751
R2750 %?13:
22 20 7 rEy—NEM A CLK N<O> 73 22 20 7 (C)—MEM A QLK N<O> LA 2 MEM A QI KO_TERM R 1 I 2
5%
1/ 20w 10%
C2750 6.3
3. 3PF CE‘;N\ZIIU;(SR
5%
28V
CERM 2
201
22 20 7 (IO MEM A CLK P<0> 73 22 20 7 (TR MEM A CLK P<0>
c2761
0. 1UF
22 27 My—MEM B QLK N<0> 7322 21 7 (C)—MEM B QLK N<O> MEM B CLKO TERM R 1”2
10%
C2760 * CERM X5R
3. 3PF 0201
5%
28V
CERM 2
201
22 217 (TN MEM B CLK P<0> 73 22 21 7 (IR MEM B CLK P<0>
0w
201

Menory CMY CTL Termi nation -

73 68 65 55 22

PPOV675 SO DDRV

RP2702

Channel A

MEM A_RAS_| 36 1 8
© o (D MEMLARAS L RPZ707 s N s
73 66 20 7
ey ™ NEM A VE L RP2702 36 3 m 6 5% 1/32W  4x0201 1 C2700
1 o6 20 o MEM A BA<Z> RP2Z70Z 35 o S% TIIwW 0201 0 47UF
[am RPZ703 A% 5% 1/32W  ax0201 3%
73 56 20 [T)—MEMA_A<Q 36 LAAA 2 v xor 1
e NEM A A<D RP2703 36 T 5% 1732w ax0201 T
S D A A RPZ703 36 - m B W aozor
73 66 20 (TR)—MEMLA_A<13 RPZ703 36 4,\/\/\/ 5 5% 1/32W  4x0201 ¢
- 5% 1/32W 4X0201 1 C2702 1 C2703
. 4TUF . 4TUF
73 66 20 7 NVEM A_BA<1 RP2705 36 8 gu% Y (2)0% U
[nat AA_ RPZ706 36 > AVAAY; S 5% 1/32W  4x0201 2 &VRM X5R- 1 2 &VRM X5R- 1
73 66 20 (TR)—MEMLA_A<d. RP27 NV % 17/ 32W 201 201
73 66 20 7 (TR)—MEMLA_A<6 U6 36 s AN 6 5% U3 4X0201
73 55 20 [T NEM A A<S8: RPZ706 36 4 /\/\/\/ 5 5% 1/32W  4x0201 g
o S s wo020n 1 C2704 | C2705
RP2705
MEM A_A<10 36 2 7 0. 47UF 0. 47UF
15 60 20 [y MEMLA M T, S
CERM X5R- 1 CERM X5R- 1
73 66 20 MEM A A<12> RP2705 36 . AN 5 201 201
e D A At RPZ707 36 NN
o> A RPZ707 35 o 5% 132w 40201 g
7 66 20 [TR)—MEM A A<11 AN, ’
7 6 20 [Ty MEM A A<14 RPZ7T0T 36 < \p\p = o0 20 w0 1 C2706 | C2707
5% 1/32W  4X0201 0. 47UF 0. 47UF
3 3
2 CERM X5R-1 2 CERM X5R- 1
75 20 7 CE—MEM A CS 1 <0 RP2701 3 » 7 201 201
2 5 % [T MEM A_BASO RPZ70T 35 /\/\/\/\/\/\/—6 5% 1/32W  4x0201
e MEM A A<3> RPZ70T 36 . VG
73 66 20 [TR)—MEM A _A<S RPZ/7_36 o AN~ o te 1 C2708
e NEM A A<7> RPZ706 35 . 5 5% 1/32W  axoz01 0. 47UF
[aanY NN 75 awez01 e
2 CERM X5R-1
RP2704 201
MVEM A_CKE<O! 36 ¢ s
T DA A AA e
1 C2710
0. 47UF
3
2 CERM X5R- 1
201

Menory CMY CTL Termination -

PPOV675 SO DDRV

73 68 65 55 22

Channel B

RP2722

MEM B RAS L 36 4 5
e - MEMBRAS L RPZ 7772 AM A
7366 21 7
7366 217 EE MEM B VAE_| RP2rez 36 2 m N 1.C2720
73 66 21 MEM B BA<2> RPZ 722 36 1 g 5% 1/32W  4x0201 0. 47UF
CD—EME BA2 P77 30— Ao 2
s 60 21 [T AN 2 Srwon s
75 65 21 (TN)—MEM B A<? RP2 730 36 AN\~ S S =
s 66 21 MEM B A<Q RPZ730 36 2 AAA, ;5% 1/32W  4x0201
73 65 21 [T MEM B_A<13 RPZ730 36 1 AAAS 5% 1/32W  4x0201 ¢
- 5% 1/32wW 4X0201 1 C2722 1 C2723
0. 47UF 0. 47UF
RP2725 e e
MEM B A<10 364 5 av v
o0 (D NEMLEL 1o AT S el B s
73 65 21 (T)—MEM B A<4 36 S AAAS 201 201
e RPZ724& 36 2 7 5% 1/32W 4X0201
73 60 217 [(TN)—MEMB_A<6 RP2 724 A% 5% 1/32W  4x0201
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22 7 p—

22 7 ID—MC MEM A A15 NG VEM A_A15

AR B0 e O T

MAKE_BASE=TRUE NO TEST=TRUE
7 22

2

RP2705
36

3 6
NCX¥—AAN\—XNC
5%
1/ 32w
4X0201

RP2725
3 36 6
NCx—\\V\—XNC
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e 5 curity strap setting is XORed with
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Part TPS22920 " , )
- 1.05Vv TBT "Cl O Switch
Type Load Switch . .
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R(on) 8 nthm Typ
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- e o5 42 25 24 22 _PP3V3 S4 TBT TBT "POC P R
oC ower - u eset
o | lvss vss| [ 20| 72 57 36 25 17 [Ty SMC DELAYED PVRGD p
C10 P13
Sz P21 a0 20 24 18 37 35 33 32 31 3°_PP3V3 SO .
PRABUERERS
Cl4 P23
CRITICAL o
cie e R2995* 0 rea 'R2990 R2992* e
cis R12 100K OFNLOOGHH- 3 100K 100K
5% ad 5% 5% U2990
e R16
vy 0 SYM_VER 3 o ey TPS3895ADRY
<20 R20 201, * , 201 201, USoN
=2 T3 TKT Push-pul | out put
—————— 2] a 1 4
24 17 15 [y—1BT POC RESET L - TBTPOCRST MR L ENABLE SENSE_OUT| TBT _PWR ON POC RST L oo
[ T21 &_TBTPOCRST SENSE 3 |SENSE oy I TBTPOCRST CT e
C6 T23
i . G\D
= = 2995 | [|'R2991 o 2991 *
330PF —— 249K 0. 001UF ——
o3 e 10% = S 1w 50
2
E4 V13 X7R- é‘z?ﬁ 2 , 201 X7R- Ci?;
F11 V21
F13 v23 - -
15 o 1 Vth = 2.508V noni nal Del ay = 4.04ns nomi nal
F17 Y11 =
F19 Y13
F21 vis
!! F23 Y17
FS Y19 ISYNC VASTER=J44 SYNC _DATE=08/ 12/ 201
F7 v21 myn= —
Fo vaa Thunderbolt Host (2 of 2)
Y9
L d} Appl e Inc.
<) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

Power aliases required by this page:
- =PPVI N_SW TBTBST
- =PP15V_TBT_REG

(8-13V Boost
(15V Boost Qutput)

I nput)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

68 65 58 52 51 40

S a4090 Thunder bolt 15V Boost Regul at or
Vds(nmax): -30V
CRI Tl CAL
Vgs(max): +/ -12V ORI TI CAL
Vgs(th): -1.4Vv
sggggg(g)s Rds(on): 46nChm @ 4.5V Vgs L3095
PPBUS G3H o Id(max):  3.7A @70C 3.3UH 6. 5A
8-13V I nput ) os PPVI N SW TBTBST E Y Y L= TBTBST BOOST
::hf‘"g:s required - [ ) W PI VBOGST- SM M NREGKW D=0 25 mn
or =% A7 Velage not specif1ed nere, C3090 * 3091 * TR TRE
334’ property”on anoter  page.
R3080* 0] 0 i TBTBST SNS1
470K . 2 or o 2 - o
5 R3091" R Ceos. G605 1
o - 200K | 5 ofole|sls R3089 CRITI CAL
u b N S— %
M- LF L 1/ 20w D3095
TBTBST PWREN DIV L 405, = CRI Tl CAL oot PDS540XF
<R1> TBTBST EN WLO 25 |En UVLO snsil e ? w  PwDIS
R3081* U3090 TBTBST SNS2
330K LT3957 SNS2| 3
118w TBTBST | NTVCC 28 || NTVCC N XVBQ95
MF-LF
05, e Sd
PLACE_NEAR=C3095. 1: 2 mm
28 TBTBST PWREN L TBTBST VC 30 _vc i TBTBST_VSNS
3 NC R3095*
BO0S C3085 * 1 C3086 TBTBST RT s |RT a5 1 C3088 137K
DVN32D2L FB4 5 oo —— L 550 - il My 19 PP15V_TBT 2 27 65
Shiven 2 mT T, e T Eots
SYMVER 2 o oy = - TBTBST SS 2 lss : B e T, Vout = 15. 47V
< >
Fexl a1 TBTBST FBX 1 C30 Max Current = 2A?
54 lsvi % FREQ = 480KHZ
2 2 . 1 ne NO STUFF o |2 Blerawr Q 80
= R3092 C3092 * 1 C3093 R3094 1 C3094 * C3089 R3096 T
Second FET needed for 73. 2K 2. 2UF —— | —— 0. 0033UF 26. 7K —L_ 0. 330F SG\D aD —L_ 100PF 15. 8K
dual -port designs. View T | T B 116w T 8% T % 116w N N NO STURF N
P sy . B e . By A DR EEEGE . 8 e 3096 3097 3099
2 402 0402 2 402 402 2 10UF —— —— 10UF 0. 001UF
<Re> G\D TBTBST SGAD <Rb> B . B .
WLQ(falling) = 1.22 * (RL + R2) / R2 M N-REGKW BTHE0. 35 1208-2 a5 0402
S X VaThcesov
WLQ(rising) = WLQfalling) + (2uA * R1) D shorted to
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package Vout = 1.6V * (1 + Ra / Rb) 1
no XW necessar y.
6| D
D, | QBoss
DWN5LO6VK- 7 1
> [ sorses 53?0(3(88
—| 5%
i frouts
1S " G|z Max Vgs: 10V , 402
TBTBST SHDN DI V.
‘R3087 o, qeoss
330K
DWN5LO6VK- 7
Taew > | sorses
Z%VQLF ,_'
1 1S G|s
= SMC_DELAYED PWRGD @ 17 24 36 37 72
BATLOW | sol ati on
000 PP3V3 S4 TBT 22 20 42 6
DWN32D2LF

B4
SMVER S
T x

SR T

% 13 [TRy—EM BATLOW L

Pull -up on RR page

S

TBT BATLOW L

oD 23 25

23 25

“ — TBT BATLOW L

= MAKE_BASE=TRUE

MASTER=J44

ISYNC

SYNC DATE:O&/ 12/ 201

TTILE

Thunder bolt Mbbil e Support

d} Appl e I nc.
®
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
2 _PP3V3 S4 TBTAPVR
ool 37 ag 40 4 13 5 P35S Nori nal Mn o wax
P I V3P3  1100mA 1030mA  1200mA
N | HVSO 890mMA 830mMA 930mA (assunes 15V, 12Wni ni nmum)
C:Ego%?: |HVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W o st avaL_vooeL=TeT_Mx
20% X5R- CERM 2 VDD
e, ?A.Z«fn 2 PP3V3 S4 TBTAPWR 2 aD_VOl D=TRUE 0201 CRI TI CAL
A
D 19 vapaouT] 18 | N e 35 (Both C's) 4 U3220
20 | )vaps VOLTAGE=S. 3V 3277 1|2 = 0o,
os 27 25 _EPLSV TBT 1 o 12 ALSVBRIN S BLALY 74 00 20 O—TBLA EER Dl > 0.a70F | 228, &% 2% 14 6 TBT A D2R C N<1> 7 e TB_ENA 15 __TBT A CIO SEL am
15. 75V Max ? 3 v EEER| Vo raeesay T 20 M 74 o0 22 BT A D2R P<l> 1_C3276 1|z 14 s TBT A DR C P<1> o |rB+ AUXI O EN|_2¢__TBTDP_AUXI O EN ames =
A A 1 C3211 0.47UF | 228, av 201 DP PD.5___TBT A DP_PWRDN am =
CE%%JE gslzujﬁo Raie- : = %iF DP_TBTPA AUXCH C N |—|C3230 L2 22 DP_TBTPA AUXCH N AL
. —L—o. B pu—
10% T 16 OR%J?J.ZAJ(_)%GDR on (Iga\a R 2 8 en Y 74 2B TBTPA AXGH G P 0. 1UF I3ge oy 22 DP_TBTPA AUXCH P 2 [Aux+ (1py AUXI O | 23 TBT_A D2R1_AUXDDC N 26 74
X5R- gggm 2 ? iy QFN 0201 0402 402 74 23 Ery—LP L C3231 1 2 0201 (1PD) AUXI O+ 22 TBT A D2R1_AUXDDC P 26 74
16 |ENHVU FAULTZ| 4 0. 1UF igfé",céév‘(] 2s¢gry—DP TBTPA DDC DATA 4 |pbc_DAT TBT: RX_1
0 28 DP_TBTPA DDC CLK 5_[DbC_CLK
o1 60 27 18 [TRH—S4 PUR EN S |EN | SET_V3P3| 8 6s | TBTAPWRSW | SET V3P3 ™
25 23 [Cy—1BT A HV EN 11 IHv EN I SET_S0[ 1065 | TBTAPWRSW | SET SO 25 ¢m—TBT A CONFI GL BUF 16 |cA DETOUT CA DET| 18 TBT A CONFIGL RC 26
C3232 1 2
o1 4 27 rRy—PM SLP S3 BUF L 17 |so |SET S3 9 o | TBTAPWRSW | SET S3 " o DP TBTPA M. C P<i> ; 232 I |TU% — . . DP TBTPA M. P<l> 1 |ops
TBTHV: P15V TBTHV: P15V o . %R 6201 vy el
a\D TR R3210° ‘RR211 ‘RR212 74 23 [TR>—DP_TBTPA M. C Ne1> . 3233 1||s , 70 DP_TBTPA M. N<1> P VLo 15 DP A LSX M. Pels .
| fofo]ul o 12v: See 22. 6K 22. 6K 36. 5K 0.220F 1130 &3 e DPM.O-| 20 DP A LSX M. N<1> 26 74
of g TBT A LSTX LSTX (1P
bel ow 19 19 2 Py TBT: LSX_A_R2P/ P2R (P N)
1/ 20w 1/ 20w 2 TBT_A_LSRX 13 [LSRX (iPD) ' -
, 201 , 201 an
<RV3P3> 23 DP_TBTPA HPD 12_|HPDOUT HPDL 17 TBT A HPD 26
TBTAPWRSW | SET_SO R fesin;
TBTHV: P15V TBTHV: P15V ) , D _THVPAD
1 1R3214 Single-fault protection o|g 9
R§22153K ZRZ:;GK requires two R's per HV
10 1% | SET_Sx with CD3210.
vz o single R on | SET_V3P3 OK.
201 2 2 201 —
<RHVS3> <RHVSO0> I LI M= 40000 / RI SET
C For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
11850145 2 RES. MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
11850145 2 RES. MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
ORI CAL Thunder bol t Connector A
Normi nal Mn Max FERR: nggoc(!)-iM 3A
IHVSO/ S3  1120mA  1090mA  1170mA (12W ni ni mum - 120~
DY YL pesvsrry s TetAne £
ws  MASETTRI o
C3200 * VaTAGE=IsY R3201 LBNTﬁ NE w[rlrw% 38 W
o o1r — 2 M N_NECKW DTH-0. 20 MM @D VOl D=TRUE
1006 —— TBTACONN 20 RC ) 2 VOTAGESIB OV (0-18. 9 C3205 *
SOV 2 M N_LI NE_W DTH=0. 38 MV
7R CERM M NCNEGK W DTH-0. 20 MM 5% 0. 01UF
1 C3201 VOLTAGE=18V 1/’5ch 1 -
X5R- CERM
0. 01UF 201 0201 G\D_Val D=TRUE
G\D_VQ D=TRUE 8 CRI Tl CAL (Both C's)
Y 2 X7R- CERM C3270 1|2
(Both C's) 0402 9 . 9 i 1L_TBT A R2D C P<0>
3274 1|2 TBT Dir bP Dir bPOor TBT D" . e TBT A RPD P<0> 0.220F |20 837 BT A oD C teos ) 2 o8 74
o1 - o
74 68 23 TBT A D2R P<0> I 0. a7UF |1 205, v ot 14 o0 TBT A D2R C P<0> - - b 4 J_ pal o 7165 TBT A R2D N<O> C3271 1|2 f ) 23 o8 74
70 o0 23 O} TBT A D2R N<0> 3275 1|l 74 63 TBT A D2R C N<O> - - FEFFE = TBT: TX0 1Tz 8.3y
0.a7uF |28, &0 2 OV DITRUE [ 2P-va DrTRE TBT: RX_O SHIELD PINS N MTELAN%C'V},NWLD%B = VOl TR
R3294 R3295 J320 AR BES: 28 WA [ P— A
5% 5% NDP- J44 VOLTAGERS. 9V (0-18.9V) C3206 * ?OK
v e B216 wpp F-RT-TH Gwoo o Bl 0- oLk 320w
201, 5201 B4 15 conrlar M_LANEOP | B3 XSk CERM 2 e
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE B6 M. LANEON B5 0201 2201
B 8 O CONFI G2 — e 57
G\DL
C3278 1|2 O G\b2 o
7 22 [rEy—DP_TBTPA M C P<3> ) 0. 200F 11208 o3 | 72 DP_TBTPA M. P<3> -~ - BLO | 5 . LanEsp M_LANELP | B9 - - DP A LSX M. P<i> 26 74
74 23 [Ty—DP_TBTPA M. C N<3> . C3279  i|: ; 7a DP TBTPA M. N<3> = - B12 | 5 M LANE3N M_LANEIN o | B11 - - DP A LSX M. N<1> 26 74
i B14 = G\D3 o | B13
0.220F 3% &Y TBT: Unused o1 O D4 OTers TBT: LSX_R2P/ P2R (P/N)
O AUX CHP  ML_LANEZP
- B17
R3279* :;2 O AU G M_LANE2N o817
470K O DP_PWR RETURN o
1/ 20W Pm—r B GND_VQ D=TRUE
o SHI ELD PI NS J C3272(Botlh czs)
TBT_A R2D C P<1>
I REEEE 0.220F 11238 &1 ° R2D C < > oo 7
qodd A - @ 7i 2 TBT A R2D P<1> TBT A R2D C N<i1> Ty 20 0 74
-+ - - TBT A R2D N<1> L—QJ—|27 - |—'2
L - - 0. 22UF %R G201
TBT: TX_1
74 26 _TBT A D2R1_AUXDDC P - 514- 0876 = — GND_VOl D=TRUE GND_VOl D=TRUE
74 26 _TBT_A D2R1_AUXDDC N - 'R3273
470K
TBT: RX_1 20w
26 _TBT_A HPD R Yo
2
26 _IBT A CONFI G1_RC 1 C3202 DP Source nust p!.l|| 4
0. 01UF down HPD input with
22 qoom—1BT A CONFI G2 RC o 10% greater than or equal 470k R's for ESD protection
A A . 2 XeR. cERM to 100K (DPv1.1la). on AC-coupl ed signals.
R3252 R8251 C3294 :| |+ C3295 R3241 =
5% 5% 330PF —— —— 330PF 5% = Sink HPD range:
1/ 20w 1/ 20w 1% 1% 1/ 20w H ogh: 2.0 ov
A Wi, | A B T VARSI
Low. 0 - 0.8V
Ié\!(&c MASTER=J44 SYNC_DATE=08/ 12/ 201
e
Thunder bol t Connector A
d} Appl e Inc.
) <E4LABEL>
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THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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3. 3V/ HV Power MUX
V3P3 nust be S4 to support
wake from Thunderbolt devices.
.7 _PP3V3 S4 TBTBPVR
2 aolie 37 32 43 1 1 B ovS S5 Noni nal Mn Nax
RITICAL I V3P3  1100mA 1030mA  1200mA
71 | HVSO 890mMA 830mMA 930mA (assunes 15V, 12Wni ni nmum)
C?c?o%r: IHVS3 ~ 890mA  830MA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W °| s e vooe=TeT_Mx
208 XsR CERM 2 VDD
oLy T 2 1 , PP3V3 S4 TBTBPVWR 27 GND_VOI D=TRUE 0201 CRI TI CAL
N - N_LI NE_ DTH=0. 38 MM
D 0 e VeS8 UNSESCH G025 (Both C's) 1 8320
20 P3 = C3377 1| |; =
— 12 PP3V3RHV TBTBPVWR TBT B D2R N<1> HVQEN24- COvBO
e e 1l 6 ut(| 14 MNj'\ﬁ;E,wmzé 38 v 74 08 23 (OO} BT B D2R P<ls I 0.470F | 2%, av 201 74 s TBT B D2R C N<1> 7 e TB ENAL 15 TBT B OO SEL am =
15. 75V Max ey M N NECK W DTH=0. 20 W 74 68 23 COOT} 1_C3376 1 I |; 74 68 TBT B D2R C P<1> 8 |te+ AUXI O EN_ 24 TBTDP_AUXI O EN am e
L] 1 C3311 0. 47UF Sraa e 10t DP_PD 6 TBT B DP PWRDN 2
3315 * 1 C3310 CRI TI CAL et - <am
. - LUK C3330 1] 2 74 DP_TBTPB AUXCH N 1 |aux-
4. 7UF —— 0. 1UF U3310 10 —— 6% a2 DP_TBTPB AUXCH C N [Tow v
10% —— 6% oV, , 6.3V , 25V D 0. 1UF 3ok cefn s DP_TBTPB AUXCH P 2_|AUX+ 1Py AUXI O-| 23 TBT B D2RI_AUXDDC N 27 74
5V 28V CD3211A0RGPR X5R- CERM Cermt XGR R DP_TBTPB AUXCH C P (1P
xoR-cER 2 2 e N 0201 0402 205 ™ 3B C3331 1|2 2o (1D AUXI O+| 22 TBT B D2RL_AUXDDC P 27 74
16 |EnHvU FALLTZL4 0. 1UF Yor ceran 204gry—DP_TBTPB DDC DATA 4_|pbc_DAT TBT: RX_1
201
DP_TBTPB_DDC COLK 5 |bbc_ak
o1 60 26 10 [TFy—S4 PUR EN 5 [en | SET_V3P3| 8 s | TBTBPVRSW I SET V3P3 » D - QL
20 23 [Ny—1BT B HV EN 11 liv_EN | SET_s0| 10 TBTBPWRSW | SET_SO 25 ¢om—TBT B CONFI GL_BUF 16 |cA DETOUT CA DET| 18 TBT B CONFIGL RC 27
17 9 C3332 1 2
o1 40 20 (g PM SLP S3 BUF L so | SET_S: s | TBTBPWRSW | SET j;THV — S o DP TBTPE M. C P<i> ; 332 I |TU% — . . DP TBTPB M. P<ls 11 |pps
: : o . X5R 0201 10
G THRY r3310'| |'Re311 \R3312 74 23 (DR _TBTPB M. C N<1> . 3333 1|z ; AP IBIDE M. Nele oP- DPM.O+| 19 DP B LSX M. P<i> 2
||| m|w = 12V See | [20% 6.3v P
22.6K 22. 6K 36. 5K 0. 22UF %R 0201 DPMLO DP B LSX M. N<i> 27 7
al | TBT B LSTX 1 |s
bel ow % % 2 LSTX (1Y TBT: LSX_A_R2P/P2R (P/N)
L2ow L2ow 23 TBT_B LSRX 13 | SRX (1pD) ’ ==
, 201 , 201 an
<RV3P3>
DP_TBTPB HPD 12 _|HPDOUT 17 _TBT B HPD
s TBTBPVRSW | SET_SO R 23 HP! HP! .
TBTHV: P15V TBTHV: P15V ) , D THVPAD
1 1 Single-fault protection oo w0
Rggls:z 52336]&4 requires two R's per HV « b
10 1% | SET_Sx with CD3210.
vz oV single R on | SET_V3P3 OK.
201 2 2 201 —
C <RHVS3> <RHVSO0> I LI M= 40000 / RI SET -
For 12V systens:
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON =
11850145 2 RES. MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3310, R3313 TBTHV: P12V
11850145 2 RES. MIL FI LM 1/ 20W 17, 8K, 1, 0201, SMD, LF R3311, R3314 TBTHV: P12V
ORI CAL Thunder bolt Connector B
Nori nal Mn Max L3300
| HVSO/ S3  1120mA  1090mA  1170mA ( 12W mi ni mum) FERR- 120- OVt 3A
1 Y Y L2 PP3V3RHV S4 TBTBPWR F
ws  MASETTRIY LeTscn 1 ¢
1 VOLTAGE=15V
S0 R3301 B T 35 T v =TE
0.01UF 12 VOLTAGE=18. 9V
10% —— TBTBCONN 20 RC 1 2 (0-18.9V) C3305 *
e g * RS oy o o1iE
: 3301 VoL TAGESTEV 20 Yo CRM 2
0 01UF 201 " 0201 G\D_Val D=TRUE
GND_VOl D=TRUE —; o CRI TI CAL (Both C's)
(Both C's) Saoe T . . . . C3370 1|2 TBT B R2D C P<0>
3374 1|2 TBT Dir bP Dir bPOor TBT D" e TBT B RPD P<0> 0.220F 1120 837 1 I 2 o0 74
74 6 23 (om—1BL B D2R P<0> d 0.470F | [20%, av-zo1 1 2268 TBT B DPR C P<0> *= .- J_ pal o  7i00 TBT B R2D N<O> C3371 1|2 ABL L R2D € Nege ) 23 o8 74
TBT B D2R N<O> - ATu CERM X5R-1 7a s TBT B D2R C N<O> b i = - - - 2% i
74 68 23 (0T} . C3375 12 = = - TBT: TX 0 I Ger G201
L EE rson|  |rses o R0 ST eI Lo S
R3394 R3395 3320 oS B p— o
BN S0 VOLTAGERS. 9V (0-18.9V) C3306 R3371
120w T%0w MDP- J44 ' 0. 01UF 470K
W W 216 wpp F-RT-TH awoo oL AL 10% 0w
201, 5201 M1 cowa M_LANEOP o1 A3 XSk CERM 2 e
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE A6 A5 0201 2201
B e O COwlG  M_LANEON o1s
G\DL
4 23 DP_TBTPB M._C P<3> T 3378 L ;U% IV 1 7a DP_TBTPB M. P<3> P - Al0 O o2 M__LANE1P ° A9 P & DP B LSX M. P<1> 27 74
™ 0.220F 1338 §3Y g ——— S - o O M-_LANE3P M- O a1 bl = b B LSX M. Nelo
74 22 [TEy—DP_TBTPB M. C N<3> . 3379 1 |» ; 24 PG - A2 1o M _LaNEsN NLiLAg%‘;I; othll - - 27 7
0.220F 11300 &3 TBT: Unused | ALe [ O G4 " LANEZPg ALS TBT: LSX_R2P/ P2R (P/N)
O AUX_CHP |
R3379" A8 | 5 aUx N ML_LANE2N o [ AL7
470K A20 | 5 pp pwR RETURN | AL9
1 ZS:I/"V Pm‘r A GND_VQ D=TRUE
201 (Both C's)
BUBED / C3372 1|2 TBT B R2D C P<i>
dddddnd 0.220F 11208 ooy ! am = o
3 i - @t TBT B R2D P<1> 2 Ty TBT B R2D C N<i1> s s 7
L - - 74 68 TBT B R2D N<1> H 0. 22UF )2(2‘;0 gzg\]/
. _—
74 27 _TBT B D2R1_AUXDDC P - 514- 0876 = TBT: TX.1 GND_VOI D=TRUE @ND_VOI D=TRUE
74 27 _TBT_B D2R1_AUXDDC N - 'R3373
470K
TBT: RX_1 20w
27 _TBT_B HPD o W
, 201
27 _IBT B CONFIGL RC 1 C3302 DP Source nust pull
down HPD input with L
TBT B CONFIG2 RC o 9. 01UF
2 o} 1% greater than or equal 470k R's for ESD protection
A A . 2 XeR. CERM to 100K (DPv1.1la). on AC-coupl ed signals.
R3352 R3351 c3394 1| |+ c3395 R3341 =
50 59 3305; p—— ?E%OPF 59 = Si nk HPD range:
1/ 20w 1/ 20w 1Ry 1Ry 1/ 20w Co
High: 2.0 - 5.0V
Wi, | wrgm L[ me | o
Low 0 - 0.8V 'SYNG, MASTER= 44 SYNC_DATE=08/ 12/ 201
Ip!!g miaz
Thunder bolt Connector B
d} Appl e Inc.
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DDC Pul | - Ups

2.2k pull-ups are required by PCH
to indicate active display interface.

DP++ spec viol ation, should renove!

NOTE: Only DDC DATA is sensed, so DDC CLK
D pul |l -ups are unstuffed.

grunfBRRNLRRB S0
R3451 R3452 R3453 R3454
DDC Cr ossbar 1 1 1 1
Only necessary on dual -port hosts. %2 %2 %2 2,2
On single-port hosts alias TBTPA DDC to TBTSNKO_DDC. oV oV oV oV
NEVER SEND AUXCH THROUGH CROSSBAR! - 2201 220t 2201 2201
E 1 C3480
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100K g S 1oy
1200 @
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201, TS3DS10224
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ouTAO- | 27 DP_TBTSNK1 DDC DATA @ 64
14 | su sa0L 15
10 | ENB
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27 B DP_TBTPB DDC DATA 4 {1 NB- QuUTB1- [ 7
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ouTBO- | ° DP_TBTSNKO DDC DATA D
TBT DDC XBAR EN 12 |sp %9 sBO 11
e B85 |12 f
K- kn SAI/SBlI = 1: 8
s 563_],_ SAI/SBI = 0
5 G“w S 4 —

« o TBT_DDC XBAR EN L |

Second FET needed for
dual - port designs.
CONNECTS TO TBTBTS_PWREN L ON PAGE 30.
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61 _USB PWR EN
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71 68 14 [TR)—USES EXTA RRDC P

G\D_VOI D=TRUE

ESDOP2RF- 02LS

2 2
TSSLP-2-1 7 % % N TSSLP-2-1
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| 68 30 _Z2__MOSI 13| P5_3 P5_2 30 W5 KBD2 34 68
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! 14 _USB_TPAD_N 24 2, USB TPAD R N ::i 5,
| =% 2 3 2
| 1/£§:0W 0 1
1 o
| BYPASS=U48QJ, 22: 1 10
| = @S‘ﬁms&%dﬂﬁzz: 19: 11 nm
|

34

34

34

SMC Manual

Reset & | sol ati on

Left shift, option & control keys conbined with power button cause SMC RESET# assertion.
Keys ANDed with PSoC power to isolate when PSoC is not powered.
No | PD on CE input pin PP3V3_S4 (synbol error).
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Keyboard Backl i ght
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Connect or
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NOT USED ANYMORE

J4915 PIN 5 | S GROUNDED
ON KEYBOARD BACKLI GHT FLEX
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KEYBOARD/ TRACKPAD (2 OF 2)
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s _NC_SMC_ACTUATOR DI SABLE L =12 |PNS/ FANOTACHS SSI ORX/ PA4) L4 SMC DELAYED PWRGD 172 2
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B 61 37 KE: EN J13 |PP4/ | RQL20 PF5|_K9 PM P Y. 13 16 17 72
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53 35 (0T} SMC_ W FI _PWR EN E12 |USBODP (PLE) wrsccp1/ Pve|_HLO0 > PM BATLOW L o s 2
NOTE:
SMS | NTERRUPT 1S NOT USED, PULL UP TO SMC RAIL.
A NOTE:
Unused pins have "SMC_Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

37 72

PP3V42_G3H G e e
L5001
30-OCHM 1. 7A
1 2 PP3V3 S5 SMC VDDA
o402 OLTAGES3 3 :
1 VOLTAGE=3. 3V 1
15002 1C5003 [t C5004 [:C5005 [:1C5006 |1?’\5/>|002 s ij%?:l
L %&gl; 4 g.UF o i{}UF o i{}UF e 3{/@wF ;?0‘” U5000 e gg
LMAFSXAH5BB - CERM
2 2 Y 2 Y 2 JO% 2 12%
861 T ongERM ongERM ongERM ongERM 2201 BGA 0201
(2 OF 2)
3y D OMC RESET L g G04RsT* sweLks Tek| €10 SMC TCK a7 a5 68
L . = svol o TMs| A0 SMC TMS a7 45 68
@ \éWMF:I V\AEXEN-II_— Lo Bl; PK4/ RTCCLK ~ SWO' Tl ’;é g% %go 37 45 68
N1. *
1C5007 [1C5008 [ C5009 NC SMC H B L MLWE ™ e
JUF —— QAU —— QU e
2 ?(82 CERM |2 XB\F{ CERM |2 XB\Ff CERM 0 N NC
8361 8261 8361 o SMC_CLK32K o0 _|xc500 %
NC SMC _XOSC1 N10 |xosci
Vi o]
= 37 SMC _EXTAL G12 |osco
. SMC_XTAL Gl3 |osc1 VREFA+|_D2 PP3V3_S5_AVREF_SMC 27 68
VREFA- | DL XVE000
K12 \vBAT a B SM
3L GND _SMC_AVSS 2 5H1
D7 aoa([ E3
=3 PLACE NEAR-US000. AL 4
= OM T _TABLE | a1
E9 [
F10 VDD D9
37 E5
39 F9
310 5 1C5020 [t C5021
— 0 01UF v
anp| 2 T, i{’ \
PP1V2 S5 SMC VDDC a1 5 2 X 01CERM—F 38R,
: 36 38
RGeS BGTHE0 I K13 | | vooc J11 P —
06 K11 -
PLACE_ NEAR=US000. D5: 5MV PLACE_ NEAR=US000. K13: 5M PLACE_NEAR=US000. J6: 5MV PLACE_NEAR=US000. J1: 5MM
PLACE_NEAR=US000. D6 5WM PUACE. NEAREUS000. K13: 51 BLUACE. NEAR=US000. 367 5MT PUAGE_NEAR=US000. 31: 5T
1 CEOU];EO 1 CBOU]IE7 1 CBOU]IES 1 CE%];EG 1 CBOU]IE4 1 CEOU];EZ 1 CBOU]ﬁs JiCBOU];El
TE TE Tl Bam oV, T B T B - e
8361-1 8361-1 0301 0301 8361-1 0301 0301 0301
VASTER=J44
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SMC Reset

"Button",

Super Vi sor

PP3V42_G3H

owwa
28888

s1 45 30 38 a7 36 34 33 30 17 PP3VA2 G3H
BaNY

I 7UF
—doof,
%
42 41 a0 38 37 36 _GNI

D_svC_Avss

D Deskt ops: 5V
Mobi | es: 3. 42V 0

s —SMS_TPAD _RST L

V+ VIN

Us5110
VREF- 3. 3V- VDET- 3. 0 2201
DFN
MRL* (| PUSN0903049  RESET* (52

)

68 37 36 34 [TR) SMC ONCFF_L

& AVREF Supply

~

MRz (| PU)

SMC_MANUAL_RST_L

4
DELAY CRI Tl CAL REFQUT

oM T
'R5101
z%gﬂé"

SI LK_PART=SMC_RST

A C5101 1
Qv 0. 01UfF —

X5R- CEEM 2

0 —

ao B

o o @%02?1 1
g |

PLACE_SI DE=BOTTOM

Debug Power

SMC Cryst al

R5110

w XTAL 12 A9%

MR1* and MR2* nust both be |low to cause nanual reset.
Used on nobiles to support SMC res
NOTE: Internal pull-ups are to VIN, not V+.

et via keyboard.

"Buttons"”

34 36 37 68

Crcuit
SMC USB d ock require these crystal
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz

SMC_XTAL_R

1%
i
1

s SMC_EXTAL

CRI

3. 2X2. 5MWF SM
12. 000MHZz- 30PPM 10PF- 85C
1)

TI CAL

3
LT

e c5111
PF

- QOG- CERM

GND_SMC_AVSS

@ ENE?:%W DTH:SZ 1mm

OO 36 38 45 52 68
AVREF 36 68

36 37 38 40 41 42

52 51 37 56 _SMC_BC ACOK

— SMC _BC_ACOK

a7 36 23 18 _OMC_PNMVE_S4

SMC PME_S4_DARK L

70 53 36 6CHTY CPU PROCHOT_L

6|D
c5131: [ o

47RE ——
2BV T i

NPO- C0G- CERM 2
01 S
PLACE_NEAR=(Q6159. 6: 5SMV

72 37 15 (OO} PM THRMTRI P_ L
o
>
._|
7S
37 36 CPU _THRMIRI P_3V!

CRI TI CAL

?158
MVBT3904LP- 7
DFN1006- 3

36 37 51 52

SMC_PROCHO a6

SOT-563 70 36

R5158
PM THRMIRI P_R3[,5K2

SMC12 PECI

1/ SZ{SW
1

SMC_DP_HD_L |'S NOT USED ANY MORE s _SMC DP_HPD L

=TRUE" @ 18 23 36 37
@ o7 59 57 17 10 15315 5 _PP1VO5_SO
13 PM CLK32K SUSCLK R1 2 SMC CLK32K 36
D e — VW R trooww for 2D

Suppor t

PP1V05_S0

61 65 68

R5134
1 43 2

88 11°15_16
17°37'53757 60

CPU_PECI 5

Fron? To CPU PCH

_— cPU PECI R )
To SVC NOSTUFF , 55
PM_THRMIRI R +s o 7= 1 C5134 F

%]PF
2 ; QOG- CERM

PLACE_NEAR=G5150. 2: 5MVI

o145 99 35 57 9 34 33 39 3 —PP3VA2_G3H
o 65 64 63 60 42 38 34 20 15 _PP3V3_S4
spaniiigiLPR8Vs SO
w201 SMC PVE S4 DARK L R5167 100K 1 2
R5168 100K 1 5, 5% 1720W W 20T
5% 17 20W  VF 20T
o 57 3 .0 _SMC_ONOFE_L R5170 10K 1 2
020 SMC SENSOR ALERT L RB1I72 10K 1 , 5% I720W W 20T
336 30 _SMC LI D R5171 100K , D% 1720W M- 20T
6o a5 56 _OMC_TX_L 5173 10K 1 5 5% I720W M 20T
o8 a5 36 _SMC_RX_L 5174 100K 1 , 5% I720W W 201
1136 33 _SMC_DEBUGPRT_TX_ L o175 20K 1 , ©% I720W W 20T
56 3 _SMC_DEBUGPRT_RX_L 5176 20K 1 , 5% I720W W 20T
o 45 3 _SMC_TMB 5177 10K 1 , 5% I720W W 201
o 45 35 _SMC_TDO 5178 10K 1 2 ©% T/20W W 20T
o6 45 35 _SMC_TDI 5179 10K 1 2 o% T720W Wk 20T
o0 a5 35 _SMC_TCK 5180 10K 1 , 5% I720W M 20T
5% 17 20W  VF 20T
s2 5197 35 _SMC_BC_ACOK R5187 100K 1 2
s SMC_S5_PWRGD VI N 5>192100K 1 , ©% I720W W 20T
s SMB | NT_L 5793 10K 1 5> 5% 17 20W M- 201
5% 1720W ™M 201
2w CPU THRMIRIP 3v3  R5117 100K 2
5% 1720W ™M 201
68 45 M—EVBw
'R5188
1K =
Eé‘éow
2201
o o530 _SMC PM G2_EN R5198 100K 1 2
3 15 _SMC_ADAPTER EN o185 10K 1 o 5% I1720W W 20T
57 55 _SMC_THRMIRI P 5186 10K 1 , ©% I720W W 20T
5% 17 20W  VF 20T
12 30 25 24 1+ _SMC DELAYED PWRGD  R5191100K 1 2
5% 17 20W  VF 20T
o s SMC S4 WAKESRC EN  R5190100K 1 2
5% 1720W ™M 201
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SMC12 ADC Assi gnments Thermal Alerts
w00 SMC CPU HI_ISENSE  — SMC CPU HI | SENSE 26 20 40
10 30 50} SMC_PBUS_VSENSE = SMC_PBUS VSENSE am e NGEBFE Hal | Effect Pads
40 38 36 B I E E — B'\@]\lR[‘I:SE'\ISE @35 38 40 100
40 38 36 N_| SENSE — C N | SENSE am e 5 1T PCH SML1ALERT L 1 2 -
= TRKE BASESTROE 1% APN: 998- 4692 PPav4? GaH
1030 36 N_VSENSE — L N, VSENSE am v 5 40 0 oM T TABLE .
2 3 36 BVON DI ETE | SENSESMC BVON D ETE | SENSE " J5250
D SMC SR e SR SENS o CPUHYS HALL- EFFECT- SENSOR- M.B- b1
a0 0 SMC_CPU | SENSE — SMC_CPU | SENSE 2620 a1 R5217 SM R5250
103 3 SMC_OTHERSV_ HI | SENSE- SMC OTHERSV._ HI | SENSE wwo  ogm SMC CPUHI_COVP_ALERT L 13095 NCx3-10 O-F2xNC s bR 1.0,  svcub
w0 3 ssqy SMC OTHERBVS HI | SENSE SMC OTHER3V3 HI | SENSE 5 30 10 5w ERD g N
a0 0 SMC DDR | SENSE — SMC_DDR | SENSE P 1 NCs o ol B wnc =¥ 1 8502051;&
10 30 36 SMC LCDBKLT I SENSE — SMC LCDBKLT_ | SENSE 56 38 40 BMONHYS > é%’ cer
= =BRSES 0462
w s qo—SMC_ADCL1 PD — SMC_ADCLL PD w5 REigOl3 4
= TAKE BASE=
- soomSMC_ADC12_PD — SNC_ADC12 PD 55 3 om—SMS BMON COVP ALERT L 14 [N 1
== TAKE BASE= 6 =
P SMC_SSD | SENSE — SMC_SSD | SENSE 2028 0 e =
o SMC _PP3V3S0_I SENSE _— SMC_PP3V3S0_I SENSE 20 38 a1 R5216
e _— SMC_CAVERA I SENSE _ " B"SCANEE_RUERA | SENSE mas e CPUTHVENS T L ~360 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
e SMC ADCL6 PD — "SME ADCL6 PD oD YV CPUTHRM_THRM SMC 677-0912 1 | sueassy, PCBA HALL EFFECT, J44 J5250 CRI TI CAL
< = WAKE_BASE=] RUE e 1720w
w5 qgm SMC PP5VSO I SENSE  — SMC PP5VSO ISENSE  eryss o 1 R‘?golA' 639- 4502 (J44 HALL EFFECT BOARD) REPORTS TO 677- 0912
41 38 36 SMC CPUDDR | SENSE — SMC CPUDDR_| SENSE o 55 o 3 H ALERT L 1 1N 2 CPUTHRM_ALRT: SMC
PR SMC_PCH_| SENSE — SMC _PCH | SENSE am e o R5220 5"
= 50 w0y SNC_CPU_VSENSE — SMC_CPU VSENSE amw e ey TBTITHVENS THM L 1,\1/(§,(’\,2 TBTTHRM THRM SMC
12 00 20 SMC LCDPANEL | SENSE — SMC_LCDPANEL | SENSE 20 50 42 156w R5210 Specify one of these BOM GROUPs.
= - 1
s 9 50y SMG CPU_| MON I SENSE_— SN _CPU | MON_ | SENSE wwe  _ TETTHVENS ALERT L D100 | errirv ALRT: Swe BOV GROUP BOM OPTI ONS
C 22 50 ssqm—SMC_TBT_| SENSE = SMC TBT | SENSE s w0 1/%/8\,\, CPUTHRM BOTH CPUTHRM_THRM SMC, CPUTHRM_ALRT: SMC
. _7 201 CPUTHRM THRM CPUTHRM_THRM SMC, CPUTHRM_ALRT: PU
SMC12 Pi n Assi gn ments CPUTHRM ALRT CPUTHRM_THRM PU, CPUTHRM ALRT: SMC
38 36, 4_ASE L = 4 éSTE 36 38 CPUTHRM NONE CPUTHRM_THRM PU, CPUTHRM_ALRT: PU
» 20 NG SNBUS SMC 4 ASE_SDA NC SNBUS SMC 4 ASE_SDA . o
- _ — — NAKE_BASESTRUE NO TEST=TRUE
6 .s_NC_BDV_BKL_PWW — NC BDV_BKL PWM . [SMC_SENSOR ALERT L ey 56 o7 )
NC SMC SYS LED — N =SYS LII\%TEST:TRLE PP3VA2 G3H Speci fy one of these BOM GROUPs.
e =Rk BAGES NoTESTETRE—— " A T L E: BOV GROUP BOM CPTI ONS
20 2 NC SMC GEX_THROTTLE L NC_SMC GEX THROTTLE L 20 20
— | = NO_TEST=TRUE 1 TBTTHRM BOTH TBTTHRM_THRM SMC, TBTTHRM_ALRT: SMC
s 5s_NC SMC GEX_OVERTEMP _— NC SMC_GEX_OVERTEMP 36 3 R5232
= —BASES NO_TEST=TRUE 10K TBTTHRM THRM TBTTHRM_THRM SMC, TBTTHRM_ALRT: PU
w2 NC SMC FAN 1_CTL — NC SMC FAN 1 _CTL 26 20 bow
— ] = ) TEST=TRUE TBTTHRM ALRT TBTTHRM_THRM PU, TBTTHRM_ALRT: SMC
wa NC SMC FAN 1 TACH NG SMC FAN 1_TACH 20 50 2201
— 1 = ) TEST=TRUE SMC BOARDI D % s — SNC BOARDI D SMCBOARDI D: 16 TBTTHRM NONE TBTTHRM_THRM PU, TBTTHRM_ALRT: PU
w25_NC SMC 5VSWPWR EN __— NC_SMC_5VSW PR _EN 20 20 35 58 =M BOARDID o
— | = NO _TEST=TRUE - TBTTHRM GONE
a8 3. NC_SMC FAN 5_CTL — NC SMC FAN 5_CTL 36 38 1R5233
- -_| = NO_TEST=TRUE 10K
?onéow L Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created.
w0 NC SMCBIL BUTTON L — NC SVC BIL BUTTON L 20 28 zyél
- - = TEST=TRUE -
s 3 NC_ VEM EVENT_L — NC_MEM EVENT L s 5 | smcBOARDI D 8
— 2 = ) TEST=TRUE =
s NG SMC T101 COM1  — NG SVMC T101 COM1 o
B s _NC_SMC_ACTUATOR DI SABLE_LNC SMC_ACTUATOR DI SABLE L 2 3
— ] = ) TEST=TRUE
PP3V3_S4 13 29 56 97 30 42 60 03 o5 o3
R5230 1R5282
> SNEBGLSUSWARN L 1nn 2 PCH SUSWARN L o - S4 SMC Wake Sources 190K
- 1/5’3',_/8w L3061
0201 65 64 63 60 42 38 37 34 20 13 _ PP3V3_S4
R5231 % 35 54 20 O SMC PMVE S4 WAKE L — SMC PVE S4 WAKE L g 25 2 3 5 .
w PCH_ L 1A N 2 PCH SUSACK_L ame 9w n o SMC PVE_S4 WAKE L — I
— - 5% -
03 30 36 Fl _PWR EN R5295 10K 1 2
10/%01\,\/ SML W R '\éq\_{)/':': 5% 1720W ™M 201
— _SMC_SENSOR PWR EN 26 30 40 @0
v s _SMC_SENSOR PWR EN [ — SMC SENSOR PWR_EN w1000 w0 s SMC SENSOR PVR EN R5294 10K 1 AN 2o
TMAKE_BASE=TRUE —
NOSTUFF
o s 20 _SMC W FI_PWR EN — SMC WFI_PWR EN 26 28 0
—VARE BASE=TROE
w 5 __SMC_ADC16_PD
s s _SMC_ADC12_PD
w s _SMC_ADC11_PD
Top Bl ock Swa
A P P 'R5284 |'R5285  |'R5286
100K 100K 100K SMC RESET L worassee
5%zow 5%zow 5%zow acumn= -
PP3V3_S0 BT 19 24 20 00 . . . NS 1 SMC Pr oj ect Support
NOSTUFF NOSTUFF NOSTUFF T000PE
it 2t 100 4 20 _GND_SMG.AVSS feb <SCH _NUM>| D
X7R- CERM 2 Appl e I nc. —
G56Y
GND_SMC AVSS 36 57 35 40 a1 42 <) <E4LABEL>
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LYNX PO NT LP SO "SMBus 0" Connecti ons SMC SMBus SO Connecti ons SMC SMBus "5" G3H Connecti ons
ppfBEEEEE, PPSVS SO ppifgEEny,PRVS SO s m e a s gy gy PPOVAZ GOH
LYNX PO NT LP R5300") ['R5301|HpM Redriver (on RO SYe R5350)  ['R5351 Internal DP SYe R5380"| ['R5381 Battery Charger
o g Jo510 5 J8300 )3 9 _
u0500 1/ 28 %ﬁow (WRI TE: OxGO READT OXCD) us000 %ﬁow (See Tabl e) us000 1/2§/¥v§ %ﬁow | SL6259 U7100
( MASTER) 201, 5201 ( MASTER) 5201 ( MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
o 4311 1 SMBUS PCH LK — SMBUS PCH CLK g ez 3y SWBUS SMC 0 SO_SCL — SMBUS_SMC 0_SO_SCL 4 4 oy SYBUS SMC 5 G3 sCL — SMBUS SMC 5_GB_SCL 495
D w0 39 16 1« SMBUS_PCH_DATA — SMBUS PCH DATA e o 02 20 30 SMBUS _SMC 0_SO_SDA — SMBUS SMC 0O_SO_SDA 4 5 o 01 39 20 SMBUS_SMC 5_G3_SDA — SMBUS SMC 5_G3 SDA 4 5
72 58 53 NARE_BASE=TRUE = &3 o8 7% “VARE_BASE=TRUE = 8 76 7 & MARE_BASE=TRUE = 5388 %
J L II L II L
VRef DACs Ei%;z)ig(g
Uu2200 Battery
(Wite: 0x98 Read: 0x99) Battery Manager - (Wite: 0x16 Read: 0x17 (See Tabl e)
10 12 12 SMBUS_PCH_CLK — Y ¢ ( ’ ’ ) = SMBUS SMC S GB SCL gy
116 T SMBUS PCH_DATA — = SMBUS SMC 5 (8 SDA .
L
]
Mar gi n Contr ol :
U2201 SMC SMBus "3" SO Connections
(Wite: 0x30 Read: 0x31)
i 4 SMBUS_PCH QLK = sniBEEHHR, PSS SO
3 1 i SMBUS _PCH DATA = Internal DP saJrr‘xlstng LaD
- e rog90] ['mege
Par ade T-con - (0x10- Ox2F or 0x30-0x4F) Y Y U5000 1/‘28\07\72 ;é‘ﬁow
XDP Connectors (MASTER) 20121 |2201
C J1800 _ =00y SYBUS SME 3 saL
(MASTER) SMC SMBus S3 Connecti ons PEYS A S sDA
w333 33 SMBUS PCH CLK = |
@ 33 13 11 SMBUS_PCH DATA — o5 a5 w0 12 10 10 15 PP3V3_S3 X29 Tenp (on RO
) TMP105: J9510
SY e R5370'| |'*R5371 Trackpad (Wite: 0x92 Read: 0x93)
LK i J4800 SMBUS_SMC 3_SCL 8

Us000
( MASTER)

3
1/ 2§,¥V ow

201, 2201

SMBUS _SMC 2 S3_SCL

(Wite: 0x90 Read: 0x91)

o8 30 30 s SVBUS _SMC 2 S3_SCL
76~ MAKE_BASE=TRUE

SMBUS_SMC 2_S3_SDA

o URHSENR 2 52D

B LYNX PO NT LP SO

PP3V3_S0

g
37

LYNX PO NT LP

uo500
( MASTER)

R5310*
8. 2K
1/ 280
201,

7210 SML_PCH 0 CLK
VARE_BASE=TRUE

214 SML_PCH O DATA
VAKE_BASE=TRUE

"SM.i nk 0" Connecti ons

'R5311
80. 2K
ow
5201

34 36 39
88 76

34 36 39
58 76

SMBUS_SMC 3_SDA 2 3

TBT & MLB Prox

EMC1412: U5850
(Wite: OxD8 Read: 0xD9)

SMBUS_SMC 3_SCL -
SNMBUS_SMC 3_SDA -

SO Connecti ons

SMC SMBus
prERRHHEE, PRV SO
SMC
us000
( MASTER)

.. SMBUS SMC 1 _SO_SCL
# WARE_BASE=TROE

R5360"
2.0K

5
1/ 2 i[,é‘éow

R5361 Fi ot
s

201, 2201

;3 SMBUS SMC 1 SO_SDA

CPU, Mem Airflow,

ack Prox

EMC1704-02: U5870
(Wite: 0x98 Read: 0x99)

SMBUS SMC 1 SO_SCL
SMBUS SMC 1 SO_SDA

14
43 MAKE_BASE=TRUE

LYNX PO NT LP SO

LYNX PO NT LP
A u0500

(Wite: 0x88 Read: 0x89)
. SMBUS SMC 1_SO_SCL —

"SM.i nk 1" Connecti ons

ALS

J4002
(Wite: 0x72 Read Ox73)

— SMBUS SMC 1 SO SCL
— SMBUS SMC 1 SO SDA

;1 SMBUS SMC 1 SO_SDA—

SMLink 1 is slave port to
access PCH

lSYNC MASTER=J44
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8 7 6 5 4 3 2 1

PCH 1. 05V Current Sense (1 Cl1CO) CPU Fi xed Current Sense (I C0C)
Gain: 500x, EDP: 5 A Gain: 219.33x, EDP: 40 A
Rsense: 0.001 (R7640) or Rsense SHORT LOADI S| . Rsense: 2x of 0.00075 (R7310, R7320), Rsum 0.000375
Vsense: 5 nv, f?ange:)s_s Ass s0 42 41 10 _PP3V3_SASW SNS BAARLBER0. 2 s \S/i/?:nigc 136m/, Range: 40.12 A
SMC ADC: 19 1 C5560 :
uF LOADRC: YES 76865 9403 01 50
i T PLACE. NEAREUS000. H2: 5MM 352_?24.55 wandiEEEEE - PRSVS SO B30, 5: amm
Vi 2 7o CPUVR ISNS1 P 1 1 C554
PEIA%?.? R5569 R e = OBRREET Pt T R LOADI SNS %R%Dé&g\ls ot UF
e ISNS 1V05 SO N s|n ' S50 our |6 | R1VO5S0_I QUT R Ao SMC PCH I SENSE gy ae = LoD sis 2 P5542 US540 2 ECV' LOADRC: YES
D P ACE REAR=R7520-3: SV ] i 3 4516 P35S w| 1'SL28133 R5 549 PACE NEAR=US000. B4: St
- LSNS 1v05 S0 P__aln 900X s | 15565 e |1 c5569 1 o x> CPUVR | SNS2_P 1,\/Y>'$77.03U\/R 1sns P AR poPUVR ISNS R P o], N\ SO = ook
= 2% T FEEER R D s -
G\D ow 2 X5R |_ DI SNS 2 1 - v 1796w
A 6 0301 . A R5847 R5543 < 'R5540 4 | §5549
LOADI SNS NOSTUEE D ARERER Bg00. He: s - 1N R A2 LR [ cPUVR 1 SNS R N £ 2oy
1L PLACE_RNEAR=US560. 6: 5NV T cE NEAR-310.3 3 = %ZOW 2 X8R,
= = D, AV 36 97 38 40 41 42 REOREBRE R v vzow  |1R5544 R5541 LOADRC: YES
LOADI SNS R% LOADI SNS * ZlféA,K L 715K @ELAEAWUSSAO 4:5m  PLACE_NEAR=US000. B4: 5MM
DDR 1. 35V S3 (CPU & Menory) Current Sense (1 MCQC) o o CPUVR I SNS2 N 1% A2 L% Yy = GAD_SMC_AVSS
Gai n: _:LOOx, EDP: 9 A | SNS PLAQE NE‘ég\JﬁE%TPO\b?NME 10/'1]5'\?\/ 1 M@T%NECTI ON=TRUE 2 @Réé&NECT | ON=TRUE
Rsense: 0.002 (R7450) or XW450 BDDRYPWLEWO_ 3: 5MM TOADT SNS o6 S NO XNET CONNECT! ONSTRUE
Vsense: 21 nV, Range: 16.5 A 4 4 1 -PP3V3 SASW SNS L ARET
SMC ADC: 09 1C5570
. 1UF
? —ggggw DDRRC. YES SSD Current Sense (|SDC)
v PLACE_NEARSUS000. AS: SMM Gain: 100x, EDP: 5 A (16.5 W o5 00 a2 a1 40 _PP3V3_SA4SW SNS BYPASS=US580. 3: 5MV
PLACE_NEAR=XWI450. 2: 10MVI U55Z_40 R5579 Rsense: 0.005 (R5580) 1 C5580
o > NC 1 SNS DDR S3N_ sl ' 8% cur |6 | 1SNS DDR 1 ouT Ao SMC DDR I SENSE gy 50 oyense: 25 M. Range: 6.6 A o - "
o 100x L 1 1 C5579 ) E 8 PLACE_NEAR=U5000. C2: 5MM
7 s D NC | SNS DDR S3 4 I N+ REF| 1 4 ZR(?I??S 0 __2 SUP o5 30 PP3V3_S0SW SSD PLACEiNEAFtUSSSO. 5:10MV us580 R5589
. ) = 20y ¢
PLACE_NEAR=XW450. 1: 10MV G\D 350w B égé, RgSO%g 1{3,, 1 SNS SSD N Ushn | I\Slé72014w 6 |I.SNS SO SSD | OUT 493K ove ssp | SENSE .
CRI TI CAL Bl 5201 1% 100x %
PLACE_NEAR=U5000. A5: 5MM 1/.20W
DDRI SNS NOSTUEE DDRRC: YES 10750241 gg;,Mk < 221 SNS SSD P 4l rerl g 'RE585 Z%Ff 1 C5589
C L _L PLAGE NEAR=US570. 6: 5MV CRI TI CAL 2[4 - 200 2UF
= = GND_SMC_AVSS w0 PLACE_ NEAR-USSE0. 4: 10WM @0 bow 2 Gegv
o 00 _agpPP3V3_SOSW SSD FET | R T1 CAL ~ gé 3361
PLACE_NEAR=U5000. C2: 5MM
CPU DDR 1.35V S3 (CPU Only) Current Sense (I MLO) NOSTYEE . ccc0. 6 sam
Gain: 200x, EDP: 2.5 A = = G\D_SMC_AVSS a5 47 20 40 41 42
Rsense: 0.005 (R5510) or Rsense SHORT LOADI SNS
Vsense: 12.5 nV, Range: 6.6 A 4 33 PP3V3_S4SW SNS BYPASS=U5510. 3: 5MV
SMC ADC: 18 JiCBSJ‘O
UF
"’V - %}:f/} LOADRC: YES
+ PLACE_NEAR=U5000. H1: 5MM H H
65 10 8 PP1V35_S3_CPUDDR PLACE_NEAR=U5510. 5: 10MM U5510 b5 CPU Hl gh S| de CUI’ r ent ( I COR) Thl’ es hOI d AI er t
) 18,1 DDR_N 1 NA210 35%’[9 Gai n: 100x TUFF
- R5510Q 7= shn ' 'SC70Cour [ |1 SNS CPUDDR 1QUT 1% 33  SMC CPUDDR | SENSE gy o o0 Rsense: 0.003 (R5400) C5553
9 200x 8 0. 22UF
Short Rsense 1w 1Y 77 68 65 64 62 61 50
W > 1 | SNS CPUDDR P 4 1 1C5519 oo 8B B P PP3V3_SO . ;22
" I REFIL ¢ R5515 200 - 200 SUF pruBiBRRAL CPUYS _| L_
PLACE_NEAR=US510. 4: 10MM @D ‘éow To 6o C5551
79 _ g PPI1V35 S3 | o yé 8361 0%, jﬁ
B
PLACE_NEAR=U5000. H1: 5MV
Lo N T CEHENES T
= = o GND_SMC_AVSS 5537 95 a0 41 a2 CPUHYS = cﬁgSAHsféwSﬂ- sw CPUHI _COMP_FB 2
Trip Target on CPU High current: 2.5 A IR5554 CPUHYS Lo
i R3C Hysteresis Grcuit: 294K R?§K56 uUs5551 ME' Ll\év
3.3V SO Rail Current Sense (I ) weierests g bow L 2K al s ¥epesaT cPUE
Gai n: SOgXbOED'(:;?s;ég)A s s LOAD SNS Vth = 0.616 V -> 2.054 A on CPU High current 2201 1758w 1 CPUHI _COWP_QOUT
Rsense: 0. or Rsense SHOR BYPASS=U5520. 3: 5Mv Vtl = 0.771 V -> 2.571 A on CPU High current
B Vsense: 21,5 mV, Range: 1.32 A gy PPIV3_SASW SNS Hysteresis Margin = 0.518 A CPUHI _COVP_VREF 201 4|
SMC ADC: 14 1 c55U%0 _ CPUHYS 2
" i =g e ves 5335
3040 38 V+ 2 jo=s PLACE_NEAR=U5000. B1: 5MM }o“a‘ow £
20 emPP3V3_SO S .5 Hi ALERT L a
g SS - 1|3PLACE7NEAF%USSZO 5: 10MV lIJSAsz%? R5529 6, JCPUHI | QUT R URE CPUHYS SMC_CPUI CovP 5
“ad ot R552Q "2 ISNS PPIVBSO N 5| 'S5 o6 |1 ns pravaso_tour 1% 3% sve pPavaso | SENSE g « « 15552 AB552  ojs
9 500x 1% = 0. TUF DVN3 :
Short Rsense LYS | SNS PP3V3SO P 4l el 1 1R5525 1/2@?W 15529 NOSTUFF CPUHYS 5 %(gg’ DENL e 3
0612- SHORT 217 20K - 20022UF 'R5557 R5552 4
PLACE_NEAR=U5520. 4: 10MM D °%0W 2 & é?/ (5)0/ (5)0/ 1 L[e¥ s
e PR3V FEL CRI TI CAL o 2201 F?Lg:ég NEAR=US000. B1: 5MM ggw ggw ) ’
LQADI SNS = - nE 2 2
€ 'F}%E%EEF&USSZO. 6: 5MM oM T 22| BMON_I QUT_D =
= = GND_SMC_AVSS 36 37 38 40 a1 42 - -
NOSTUFF
- A
5V SO Rail Current Sense (I R5QC) D585
Gain: 500x, EDP: 1.0 A LoADI SNS RB521ZS- 30 KZ
Rsense: 0.005 (R5530) or Rsense SHORT ASS=
Vsense: 23.5 nV, Range: 1.32 A w4« g PP3V3 SASW SNS BYPASSSLRSS0. 3: 5w
SMC ADC: 17 1C5530
UF LOADRC: YES
i T, °/1 PLACE_NEAR=U5000. GL: 5MM w0 CPUHI _| OUT
VE 2 [
Ban & PS5V SO PLACE_NEAR=U5530. 5: 10MM
AlssEE R5530 1|377 | SNS PP5VSO N lIJSA5231(1) 35?33'39 | SENSE ESYNC NASTER=J 44 SYNC_DATE-08/ 127 2013
- 9 15N 55(():700 orl6 |ISNS PP5VSO | QUT 1 y SMC_PP5VSO | SENSE gy 50 20 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON F')'ét r Sensors: Load Side
9 X we .
Short Rsense WS> ., 1 SNS PP5VSO_P 4l reFll 4 |'R5535 vgw |y 5539 11750008 2 RES, MIL FLI M 100K, 1/ 16W 0201, SVD, LF 5569, 05510 LOADRC: NO
0612- SHORT 3T 7 ? LE5TK T L 2UF <SCH_NuUwm=| D
PLACE NEAR=US5530. 4: 10MM @D 5%, T 0%, 117S0008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5529, C5539, C5549 LQOADRC: NO Appl e | nc L
| " ; .
o o _gpPP5V_SO_FET | T CAL ~ R 8361 117S0008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF 5579 DDRRC: NO () <E4LABEL>
LOADI SNS P AR g 00- GL: MM NOTI CE OF PROPRI ETARY PROPERTY:
LOADI SNS LOADRC: YES :
-4 _P%E NEAR=US530. 6: 5MV THELNECRISTL ON CONTA|NED LEREI N | S THE
= GND_SMC_AVSS 36 37 38 40 a1 42 P BOSEAER, AGRERS TS THE FoLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 55 OF 120
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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CPU Hi gh Side (I COR) Peak Detection Support
R5660 R5666
20 20 24 15 $2 52 94 8 §1 3°_PP3V3_S0 147 5 7l SNS CPUHI GAIN R P 1 2 I SNS CPUHI GAIY P oo = 77
47 46 4a 43 a2 41 43 35 35 37 LY, PLACE_NEAR=U5G60. 6: TOMM \_y, TUFE
1720w 1 1720w NS
1 |1?|§662 o1 R5667
CEGGO % 7 42 40 | p1 2
%zow ] = Y,
1 1/ w
%Em ? R5668 s
STPasoSeto, 5 1M LSS UG RN\ 2 LSS GG oy
D —NEARELBEED. 6 M NOSTUFF
R5661 o1 R569
PLACE_NEARSRS400: 10MA o ooy ™ | SNS HS_COMPUTI NG N1 2
1z D ACE-NEARSUB 660, 6 TOMM VAA
CKPLUS_WAI VE=Ndi f Pr _badTerm U566O R5665 zyél 1/5/W
N2 0201
77 42 40 [T | SNS_HS COMPUTI NG P 50N Iscmloou-re L SNS CPUHI GAIN OUT 1 2 ISNS CPUHI GAIN OUT R
CRI TI CAL 1/52"@\,\/ 566 In battery discharge scenario negative voltage will be
77 42 a0 1 1 N 4 1 1 1 . ; N
Thunder bol t TBT Current/Vol tage Sense (1 HSC/ VHSC) e 200x rerl ) [R5664 ot 6 prosent on I bine wih|A oupu vl age decreasing
Gain: 200x. EDP: 2.8 A X640 - CKPLUS_WAI VE=Ni f Pr_badTer m @D 0w > 20%, : 9 ge cu :
Rsense: 0.005 (R5640) or Rsense SHORT SM R5648 E%E%EAF&MGAU 2: 10MV ~ % 5301
Vsense: 14 nV, Range: 3.3 / 1 2 ISNS TBT _IVIN 1 | SNS_TBT_| VOUT l T NOSTUEE SENSE+ pins of EMCL704 sink 10-20uA current.
SMC AD: 23 PLACE_NEAR=R5640.1: 10 MM 1/5A’W L :c% héAFruseeo 6: 5MM L Thi s devi ation has been designed in our Peak Detection circuit.
5750 = - Wth 10uA sink: 0.125A - 2.1A -> 13mV - 83 mV
65 60 42 41 a0 _PP3V3_S4SW SNS IBILSNS 1o 5. svu Wth 20UA sink: 0.125A - 2.1A -> 23nV - 92 nV
L R0 Battery BMON Di screte Current Sense (I POR) & Threshold Al ert
) T, ?8 PLACE_NEAR=XW5640. 2: 10MV TBTRC. YES Gain: 50x. EDP: 8 A
PPV TBT v+ TBTI SNS PLACE_NEARSUS000. A8: S Rsense: 0.005 (R7150)
a2 P PLACE_NEAR=U5640. 5: 10MV lIJ564iO R5647 R5649 Vsense: 50 mV, Range: 13.2 A
R564Q 22 LSNS TBT N shn "N%00r e | SN TBT 1our 1 1 A2 gSMC_TBT_I SENSE gy o 0 SMC AD: 05 NOSTUFF
200x 8 0 C5673
Short Rsense lMQV | SNS TBT P aline reF|L 1R5645 A ”ﬁw 1 C5649 99 p PP3V3_SO 0. 22UF
0612- SHORT )7 — 00%22UF 93 22 B8 S BVONYS 1]12
on g2 - . G t/
2; ig PP3V3 S4 PLACE_NEAR=U5640. 4: 10MV = ygéOW 2 6%01 1 CEGU?:]_ (6;&53?
84 85 pu— (7
C TBTI SNS NO%;AEAMWO 6 5w FERSeXE 000, a8: s v f 'é’lf’xw REET
G\D_SMC_AVSS 20 57 20 40 1 2 BVONHYS o BPASSLSETL ot BMON COMP_FB | 1239,
LCD Panel Current Sense (I1LDC) IR5674 v BVONHYS A%
Gain: 500x. EDP: 1 A 200K R?QIZ(S Us5671 FobF
RSENSE: 0.005 (R8320) or Rsense SHORT LRADISNS Sow 1 2 3], {5 MCP6541T  gvonHYs
Vsense: 5 nV, Range: 1.32 A s 6042 a1 20 _PP3V3_SA4SW SNS s 2201 Y Bw SC70i5 BVON COMP OUT
SMC AD: 21 1C5620 CHGR_CSO R P/ N are swapped on purpose BVON COVP VREE 201 4
I pu— ?S}UF LOADRC: YES to neasure Battery di scharge power - 2
v \ PLACE_NEAR=U5000. A7: 5MV into system BMONHYS
'R5675
lIJEIA(SZ%(i) R59329 Trip Target on Battery current: 3.5 A ?%ova =
7 2 [Ty I SNS LCDPANEL N 5fin SC70 ~ our |6 | SNS_LCDPANEL | QJTl '5 SMC LCDPANEL _| SENSE oo 3 3 Hysteresis Circuit: N (BMON | QUT_R BVONHYS SMC_BMON_COVP_ALERT L 38
500x v Vref = 0.854 V 2 NOSTUFF
77 62 (rmy— L SNS_LCDPANEL P 4w reFll_4 |'R5625 w1 C5629 Vth = 0.758 V -> 3.031 A on Battery current 1C567 ngg&g Dfs
1K f— 200 2UF Vtl = 0.887 V -> 3.549 A on Battery current = [ nostorr BVONHYS oA UF DENLO06HA
G\D 2/%0w 2 550” Hysteresis Margin = 0.518 A IRE677 IR5672 —‘I? %g SYMLVER 2
o 1 4
2401 DRC 0 0
LOADI SNS %I%CEN%AI\EUSGZO. 6: 5MvI IEI%E R 00. a7: 5w iz%ow iz%ow = e ™ sz
= = GND_SMC AVSS 56 37 38 40 a1 42 BVONI SNS 20201 20201
2| BMON_I QUT_D =
C5670 1 =
){ NOSTUFF
CERMX
Canera (S2 Controller) Current Sense (ICM) encea BT D5R1 EZ
B Gain: 500x. EDP: 0.82 A ASS= RE5217- 30
Rsense: 0.005 (R5610) or XWs610
Vsense: 4.1 nV, Range: 1.32 A v
SMC AD: 15 US670 BMONRC: YES
CKPLUS_WAI VE=Ndi f Pr _badTer m | NA213 R45(53379
o CHGR CSO R P slin | 'Scr0 >aur[6 BMON | OUT 1% 33K sve BvON DI SCRETE 1 SENSE
CRI TI CAL 1/1A)W BMONRC: YES
235 PP3V3_S3RSO_CAMERA — 75 CHGR CSO R N N+ BOx  REFLL IR5671 2@3 1C5679
i = LOADI SNS CKPLUS_WAI VE=Ndi f Pr_badTer m 15K PLACE_NEAR=U5000. A3: 5MM 20022UF
w0012 m 1o _PP3V3_SASW SNS BYPASS=U5630. 3: 5MM ap Sow 2 xgé‘/
~ 0201
w1 _PP3V3 S3RSO CAVERA — 1 C5610 BVONI SNS 22 e PLACE_NEAR=US000. A3: SMM
r\r %‘ DTI—tO 175Mv ™) R 0/1 LOADRC: YES 1 PLACE_NEAR=U5670. 6: 5MV
RUE vz 2 }jé\,, PLACE_NEAR=U5000. B2: 5MV = = GND_SMC_AVSS 36 37 38 40 41 42
a1 PP3V3_S3RS0_CAMERA Us5610 R5619
*“ I NA211
L NCISNS cavERAN slin | 'Ser0 Tour |6 |1 SNS caVERA Taur KRR  SMC CAVERA ISENSE g CPU Core Vol tage Sense (VCOC)
0100 . i omeme alw T 1 | 'RB615 ubv | cse19 S\ Abe: 20 X80 R5689
g 20K b= 0P o s 50 10« _PPVCC_SO_CPU 1 5% 2 CPUVSENSE IN 1%533% o SMC CPU VSENSE ym s
PP3V3 _S3RSO CANERA R GND Eg’zow 2 §s8 PLACE_NEAR-R7310.2: 5 MM it
5 55 M N-NECR-W BTH=o! R5611 LOADI SNS ~ 0201 1 1C5689
?3 §§ PP3VE SO 1,05 CAMERA 3V3: SO I:éE REfR-uss10. 6: smu IELOAéEfNEAFlEsSooo. B2: 5MM PLACE_NEARSLEO0O. B7: SMA :f 2;%%2”:
18 —‘—/\/y\,—< \_: . = X :
§§ 35 SA) = G\D SMC AVSS o a7 a8 40 a1 a2 0301 PLACE_NEAR=US000. B7: 5MM
G\D_SMC_AVSS w057 30 10 11 2
A % NC _MASTER=J44 SYNC DATE:OE/ 12/ 201
53 _‘M/\N\,_ CAMERA_3V3: S3 e ;
&% CPU Core I MON Current Sense (1 C20) Power Sensors: Extended
Mjb ¥ Gain: 1 A/ 28.273 nV, Range: 40 A R5699
SMC ADC: 22 Appl e I nc
o _CPOVR | MON 1 2o SMC CPU I MON | SENSG, = p :
158w S <EALABEL>
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON Wth R7210 (Ri) set to 316 Chm o, 1 CE(SZ%g NOTI CE OF PROPRI ETARY PROPERTY:
11750008 4| Res ML FIim 100k 1/ 1w 0701, SV LF | C5619, C5629, C5649 RT$10 (Fsen) set to 0.75 mohm PLACE_NEAR-U5000. 55 S\ —— goéz NOSTUEE BEHERET LRI N o e
117S0008 1 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF C5679 Num Phases (N) is 2, and lo (ICCrax) is 40A, 301 EAR=U5000. B8: 5MM |: ISTN?ON:;LN TH S éx.@o’\cﬁw\ ITN CONFI DENCE 56 OF 120
then 1A of 1o gives 28.273nV at the Vinon. GND SMC AVSS 36 37 38 40 41 42 Wy || NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Thermal Sensor A: o
Thunderbolt Die, MB Proximty
12C Wite: 0xD8, |2C Read: 0xD9
R5850
v BBNEEDRY,PP3V3_SO 1,47 2 PP3V3 SO TBTTHMENS R
B L L T Ly, W
Miggw & —LCE} U5850 | 2C Addr ess:
S TBTTHVENS D1 P _7 % TBTTHVENS D1_P 'R5851|'R5852 By setting R5851 to 15K,
D — MAKE_BASE=TRUE PLACE_NEAR=U5850. 2: 5MV - 1K 100K for U5850 is OxD8/0xD9
. . NO_XNET_CONNECT! ONETRUE TBTTHRM_SNS ;é‘éow %w :
Thernal Di ode: TBT Die (THSP) 8511 = 2361
------------------------ 0. 0022uF L U5850
' Pl acement Not e: \ TBTTHRM SNS - EMC1412- A TBTTHRM_THRM PU TBTTHRM_ALRT: PU
' The P | eg connects to THERMVDA pin of the TBT B TGN 2
ichip, the N leg connect to pin AA8 ' . THERM'/ ADDR TBTTHVENS THM L, oD >
, . = .3 3
Lenp, the T Teg comnest topn AR 1582 » TBITHVENS D1 _N PLACE,NEAFwsssossNM oN err 6 TBTTHVENS ALERT L o
il XWE851 o DA 7 |svoara
B PLACE_NEAR=U2800. AA8: 2MM 76 63 %9 “@——SNBUS SMC_3_SCL 8 lsvoLk THRM
Note: Use GND pin AA8 on U2800 for N Ieg. G\D_PAD
0 o
TBTTHRM_SNS . L
Thermal Di ode: M.B Proxinity (TMB)
' Pl acenent Not e: '
= ' Place U5850 on the TOP side, on the left portjon
1of the board, 1" to the right of USB connect or.
L o oo a a2 e e @2 @ @ @ =@ @ =@ = = = = = = = =
Thermal Sensor B & CPU H gh Peak Detection:
CPU Proximty, Menory Proximty, Airflow, Fin Stack Proximty
12C Wite: 0x98, |2C Read: 0x99
R5870
22 G855 83L,PP3V3 SO 14 2 PP3V3 SO CPUTHIVENS R
n e S 165870
40. u
CPUTHVENS D1_P 2 g 1'1?(?0%711?(?0%72
Thernal Diode: Airflow (TAOP) = PLACE NEARSUB670. 2 5V - | CRI TI CAL 402 Poow 2 Poow
T acement Nete: D T T Tt s NLOET_COWECTI QUTRE | Vi L AR
' Place @871, Airflow thermal indicator, above, 871 1 0. 0022yF —L EU51_§740 5 CPUTHRM THRM PU CPUTHRM ALRT: PU
‘the SSD, on the BOTTOM si de. . BBaeBLP v MCLr04- L LALRT:
e e e e e e e e e e e e e e e e CRI Tl CAL R 2 | pp1 THERM |2 CPUTHVENS THM L o =
.- CPUTHVSNS D1 N PLACE_NEAR=US5870. 3: 5MVI 3 [pnt ALERT* 510 CPUTHVENS _ALERT L oo s
22 CPUTHVENS D2_P. 4 |pp2/ DN3 swoaTAl 11 SMBUS_SMC 1_SO_SDA 14 32 36 39 68 72 76
& %@.%ng 3 NG XNET CONNECT O TRUE 5 |oner ops svou] 12 SMBUS SMC 1_S0_ScL P
CRI TI CAL 873 1 .S 0227%1__ 16 | senser ADDR seL| 6 CPUTHMVENS_ADDR SEL
S e v 15 | sense- I R5875
3 CRITI CAL 402 13 | pUR SEL Dy
» CPUTHVSENS D2_N : PLACE_NEAR=U5870. 5: 5MV 14 | tH sEL ggw
Thernal Di ode: Menory Proximty (TMP) Thernal Diode: CPU Proximty (TCOP) G\D__ THRM PAD 1
' Pl acenent Note ' Pl acenent Note ' ® 5 i .
' Place Q6872 between two rows of Menory devi ces ' Place Q6873 under the CPU, , Thernmal Sensor: Fin Stack Proximty (ThilH)
+ between channel A and B, on the BOTTOM si de. ron the BOTTOM si de. , _L Pl acenent  Not e '
bttt ot ottt T s s s s s s s s e = 'Place U5870 at corner near Fan,:'
on the TOP side. \
L J
e I I SNS_CPUHI GAI N_P
I SNS_CPUHI GAIN N

1 2C address

NC_NVASTER=J44

SYNC DATE:OE/ 12/ 201

" Ther mal

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THESH V\FCRI\IA | ON_CONTAI NED HEREI N IS THE
PROPERTY _OF “APPI
THE PCBESSCR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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IV ALL RI GHTS RESERVED
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FAN CONNECTOR

KEEP THE 5 PI N CONNECTOR FROM D1

62 64 65 68 77
PP3V3 SO 8711 12°13 15°17 18 24_28 30 37
S8'39730721732"43 4672780 61,

—PPSV SO 151752 41 45 53 54 58 60 61

C 85 68

CRI TI CAL
R6060 * J6050
FF14A-5C-R11DL- B- 3H
47550 F- RT- SM
6 O
J/Zl":l/\év ) '\C
R6065 201
47K 1lo|5vDC
36 @_SNC FAN 0 TACH 1 2 FAN RT TACH 2 o | MoTOR ConTROL
5% 3|5 e
1/ 20w 2 TACH
201 3 O
NC*=—+0
= 7
= NC
R6061
' 518S0769
100K Q65060
120w - BVNG2D2 L FB4
W V] DENL006HA- 3
201, £y SYM_VER 3
ol T3 Te FAN RT_PWM
B s [TR)—SMC FAN 0 CTL o 5 @
A Ismc VASTER=J 44 SYNC_DATE=08/ 12/ 201
T

Fan

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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LPC+SPI Connect or
(Matt Card Connector)
LPCPLUS
SPI ROM CRI TI CAL
Dual -1 O Mode (Mbde O & 3) supported. J6100
SPI Frequency: 50MHz for CPU, 20MHz for SMC. DF40C';435(T)DSF’\‘/T 0. 4V
oo e o PP3VS_SUS oo s sm a7 30 50 33 20 _PP3VA2_GBH a1~ 3
D Pl DUAL 10 o B PPV D | O
R6101" BYPASS=U6100: 3| o CRITI CAL 16 o2 - SPI_ALT_M SO oo 4 72
T C61001 7 o 17 y—LPC_CLK24M LPCPLUS - 3004 g | LPC FRAME L QI+ 5 e 72
. 0. 1UF — DD  on e e LPC_AD<0> — 5 6 owa | SPIROV USE M.B 15 45 68 72
1/2§/F\°7\‘7 stgé%z__ U61(|)(T) a@>-LPC 0 -2 gg ——— D
201 - 64NVBl
'R6103 2 201 VBN 7 as 56 10¢@ry—LPC_AD<2> —s— 000 o PM CLKRUN L oD 52 56 58
100K SPl MB ALK - 5 . 72 68 36 10Ggry—LPC_AD<1> —_100l'2 o SPI_ALT CLK am e
5% 7245 6 |sck si/sicof 5 SPI_MB MXSI s 7 L PC AD<3> = - SPl ALT CS L
1/ 20w 72 68 36 14@ Pra—— 0 O .= @As 72
R SST25VF064C 12 as SPI_ALT_MOSI 1515 0110 qug | LPC SERIRQ D 5 % o8
2w SPL_MB CS L 1 MT-TABLE 1 ol ME Mso o gy XDP_LPCPLUS GPI O — 10 0 e | LPC PWRDWN L e 50 o
SPI ROM WP_L 3 wr SasoL L =2 B M Se o 1 [y LPCPLUS_RESET L - ool o T SvC D D = 57 o
72 45 . SPI ROM HOLD L 7 4RST*/ HOLD* o8 37 30 (@Om—oMC_TDO o012 o SMC TCK oo 3 37 o8
SPIR% | w NC SMC TRST L e 2210012 o | SMCRESET L D =5 57 5 52 o5
$02 LS R PED w0 NC_SMC MDL - 2500 ol26 o | SMC ROVBOOT oD = - —
o 45 15 ry—SPI ROM USE MLB 1 2 o0 37 36 ry—SMC TX L > 200128 o SMC RX_L oo 3 37 o8
5B 2915 o 30 - SMC_TMS @ s 37 e
PLACEiNEARngIgllOO. 7:12Mm J__ 33 34
NOTE: If HOLD* is asserted NOTE: Not all ROM APNs currently used
ROM wi || ignore SPI cycles support Quad-10O Al so not conpatible with o o
in normal and Dual -1 O nodes. Matt card ROM override. Quad-10O support 51651039
is for experinentation only. £
SPI Bus Series Term nation
SPI_ALT M SO . 1
PLACE_NEAREJGT00. T5- 5WMI gg: ﬁtl— CLKI :: Z Matt Card ROM Sl ave
[PLACE_NEAREISIO0 125 5W Sp| "ALT GS L o
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1(I)?6128 10R(:‘>127 1(I)?6126 10R(:‘>125
50w 2%0w %0w 250w
2 01 2 01 2 01 2 01
R6110 R6120
SPI_CSO R L 1A QA 2 SPI_CSO_L 1733 5 SPI_MB CS L
@——mmmm—’\%\/ Y, PLACE NEAREUSTO0. T-T2VM oD
1/ 20W 1/ W
R6111 o¥b1 R6121 M
- Pl_CLK R LA 2 2 SPl_OLK 1,33 2 SPI_MB_CLK oy
= | = 0. AA3:50WM 5% 1% PLACE_NEAR=UGI00. 6: 1ZWMM
1/ W 1/ W
B CPU Mast er A R6112 % R6122 SPI ROM S| ave
2 e SPI_MOSI_R 1 2 » SPI_MOSI 1 2 SPI_MB M| gy s
EO—> - =2 — P ACE_NEARSWOS00. ARz 50— VY Vv Y\ “PrACE NEAREDFTO0 5" T2V
(SPI_1 0<0>) 158w 158w
R6113 o R6123
- SPI_M SO LARA 2 2 SPI_N SO R 1A33 2 SPL_MB M SO gy
E—Pmmm—smw—’\é\o//\/ ﬁ/@ PLACE NEAREUSTO0 2 T2ZVM <
(SPI _I O<1>) 1/20W 1/ 20W SP| 10
iy B RS
7 1@y SPL_10<2> 1 2 i SPIROM WP_L .5+
L;@W PLACE_NEAR=UGTO00. 37 IZMM
SPL; 10 1/
h6‘313’§'i— "
2 a5 72
. M@ SPl L O<3> L /\/y\/ PLACE_NEAR=UGI00. 7: 12ZMM SPLROM HQLD L ®
156w
%
R6114
723 @w’\/g/\/z—pmmmm-—rw
128w R
o¥b1 R6115
2 % [y SPL_SMC_MOSI 149, 2 _
Szoﬁw PCACE_NEAR=U5000. NO: 12MV
1/
A SMC12 Mast er o¥b1 R6116 SYNC NVASTER=J 44 SYNC DATE=08] 12/ 2013
= 20 > SPL_SMC_CLK 1A, 2 T
ot PLACE RSO0, L0 12144 LPC+SPI Debug Connect or
o¥b1 R6117
- SPI_SMC CS L 1n Appl e Inc. SSCH NUM]D
™ Ly, PLACE_NEAREUS00U0. RT0: 12MM
1728w <) <E4LABEL>
0201 NOTI CE OF PROPRI ETARY PROPERTY:
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PP5V_S4

BYPASS=U6201. A8: B10: 5

PLACE XW5201 NEAR 5V SOURCE

62 60 57 56 55 33 32
68 66 65 63

2 61 59

a0 28 8% §3 99 $2 92 38 11 . PP3V3 SO

AUDI O CODEC, ANALOG BLOCKS

61 62 §4 65 68 77
8.1L,14,19, 15,1719 24 28 30 37

4. 5V POVNER SUPPLY FOR CODEC

APPLE P/ N 35352456

7
46 42 43 42 41 40 35 38

61 27 26

XV\53301 FERR- 22- 05’9‘.21%00 065- (ﬁéﬁf‘;ht& W BH:ES %g 992995 \R/@;ﬁg’%@@ﬁﬁ%ﬂ %QW
1 2 PP5V. AUDI O XW 1 2 4V5_REG IN 1 PP4V5_AUDI O ANALOG .6

R 0201 CRI I CAL

R2622|Q0 AGESS 4V5_REG EN 4en NRFB|3 4V5_NR

1A 2

NO STUFFll\/é}{/g}I/V (32ND NG CRI TI %LZ CRCI:%'IZ cémg
1 1
PM _SLP_S3_BUF_L M }36\/2\%\%)\? _ig:_el%eo 1C6 ':201 XV\BSgOO 0. 01Lé - L %Sg/lgup

sy g —F g{; L5y 2 5 (B 15
02 : = Q@D A 4650

I

PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5

39730741 42 4374472647 50

APPLE P/ N 35354080 CRI Tl CAL
16201
120- OHM+ 25% 1. 3A
PP3V3_S0_AUDI O ANALOG 1(YYY L2 PP3V3_S0
VSRRV GTED 1 R T
= oo FEAVE_AUDI O ANALCG _ s 6214t 1C6213
Co2 _L 06216 _Ec:6217 0- 8% T T3
2 2
@y °/ B
X7R- X7R-
i 8?“’3' Eﬂi\ GND_AUDI O _CODEC 4 5
CRI TI CAL LDLO COLEC e o
05219 CR T GAL overss-usz01. na3: 5 m
150F 10UF —= N - C6212 j_
s 1 __GND_AUDI O CODEC 1 I8¢ 2 2| 3| 2 0.1 BYPASS=US201. AL A2: 5 W
%%?g”'} 24 [T 3 XTR gé V2
ASS=U6201. H12| H13: 5 nm E I‘ > nq_ 702
8250% g ! CODEC
CODEC ELYP M Njklk&:w BFHES: 5PMM s s GND_AUDI O 45 50
™ VREF DAC H13 | yrer pac HPoUT_L| AL2 M N LI NE_W DTH=0 3MVI M N NECK_\W DTH=Q_ Q7\MM AUD HP_PORT L oo
R TLGAL - = 0.0 M N-RENR-W BTES, HPouT_R|_AL3 M N || NE_W DTH=0. 3MM M N NECK_ W DTH=Q_Q7MM AUD HP_PORT R
C62221 CNECKS ILTN ALl | \p Fr LT uU6201 _ LLLNE L NECK_ oo =0
1518 i CS4208- CRZR sense_ai| CLL AUD Tl PDET_1
fgg S5 P VFBGA SENSE_Az| D12 AUD TIPDET 2%
04 FLYN ANALOG - <
- - : B11l | FLYN SYM1 OF 2 s3] €13 MN I NE_W DTH=0. 5SMM M N NECK_W DTH=0. 07MM AUD_US HS GND e o0 77
Cl12 AUD CH HS GND
NLO Hs4 MN_LINE_W DTH=0. 5MM M N_NECK_W DTH=0._ 07NV ”
5045 —GND_AUDI O CODEC o LI NEI N_L+ Hea_Rer| BL2 o X L g D P P REF @50 ”
TP_AUD CODEC M CBIAS1_L LI NEIN_L- Hs4_Rer| B12 M N_LINE W DTH=0 48N NECK_W DTHEQ_07MM AUD_HP_PORT REFCH s
N9 Il 1 NEI N_R+ HSI N+
TP_AUD CODEC M CBI AS1_R| M || NEIN R HSI N N_LINE W DT 8 8
s WNEWW DTH= 7W|‘|S MC P w0 77
TP_AUD_CODEC M CBI AS2 M CBlASLL 622 <
M ca1 1R — 305 N LA B .
TP_AUD CODEC M CBI AS2| R L5 Im cBi As2_L SENSE_B2, | <am e
L4 Im o8l As2_R SENSE_Q éoxu
s 40 GND_AUDI O_CODEC N8 M ai Nt L+ SENSE 4§2 AUD_TYPEDET (om0
M8 M ciNL_L- LI NEQUT1_L+ NC AUD LOL LP
N7 vt Re LI NEQUT1_L- NC AUD LO1L LN
M Ma N R LI NeouT1_R+| F11 NC AUD LOl_RP
F12
6226 N5 [vane L LI NEQUT1_R- NC AUD LOL RN
E V3 R F13 AUD L L P a8 77
Dyod U M Cl N2_L LI NEQUT2_L+ e AHD Lg LN oD «© LFT. SPKR AMP. SI G SOURCE
é OJICERM N[y o Re LI NEQUT2_L- oo @0 71
50 a6 Al 2 CODEC m - Gl2 AUD L R P a8 77
aoancand | s mant o e BLERE e s e s s
HSBI AS_I N —
AUD_HSBI AS L13 |psp) As LI NEOUT3_L+_HL1 AUD LB _L_P O 7 | Er SUB ER A ,
R6 AUD_HSBI AS_REF M3 | sl AS_REF LI NEQUTS_L- [ 11 AUD LGB L_N o 5 77 SUBWOOF WP, SI G SCURCE
2. P% N1 |hsei AS FILT 312
1W\' t: EE%?? 313 ﬁgg tg S E, @E 7 RT. SUBWOOFER AMP. SI G SOURCE
1/ W _~ 48 77
201 LI NEOUT4_L+| K11 NC AUD LOA LP
6220 LI NEQUT4_L- | K12 NC AUD LO4 LN
1UF LI NEQUT4_R+| K13 NC AUD LOA RP
1 I|2 LI NEQUT4_R- [ L11 NC AUD LO4_RN
%
é 106221 o)
4§2 Q09 Q9
T SRR
—|;04§-2CERM LI IIT o biAi_
AUD HSBI AS FILT g alals ; gle| ol ¥ %OO/U
a g| a8 @
0603 LLP 805 PERY2
GND_AUDI O _CODEC 46 s

NC_NVASTER=J44

SYNC DATE:O&/ 12/ 201

TTILE

AUDI O CODEC, ANALOG

d} Appl e I nc.
®

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
| ETARY ERTY_OF APP
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5 4

AUDI O CODEC, DI G TAL BLOCKS

L6300 APPLE P/ N 35354080
FERR- 22- OFIMF 1A- 0. 065- OHM
o 03 o1 00 50 5, _PPLVE_SO 1YY Y L2 . . PP1V5_SO _AUDI O DI G . PP3V3_S0
o 0201 X N-RERR W BHFES: 571
VOLTAGE=T. 5V BYPASS=U6201. E1: F1: 5 mm - ) )
967%(;):0Ji Ji 861%91 Ji C6302 BYPASSSUG20L. GL: FLiS MMy, b\ ss=U6201. K1: K3: 5 |mm PP3V3_S0 818218018180 710 24 29 39 37
BT T " + 06303 TR0 €536
XOR-1 X7R- CERM . .
485 p Y Bhss=6201. 32: 31:5 mm 2 4 CERM > 0%y 5 0%y £9¢ PASS=UB201. A7: E3: 5
RV X5R RV X5R XiR— . . . mm
D = 01 01 ba02- C630 1C6307
= L : UF
aBEHNTR PRS0 < i : ik
- 8265 b1t R
e R6302
9 'R6325 HEIRER: =
! Sow 0w ER L SHORT,
2201 20w T T
2201 >S5 s S
R?o%zx3 « @m—CPLQ0_SPKR_SHUTDOM 8 lop oo sPDiF_IN.G3_CS4208_SPDI F_| R633330
1,vy\/2 PD_CS4208_GPI O1 2 lepi o1 uU6201 SPDI F_ouT| 22 CS4208_SPDI F_OUT 1,\/\/\/%1&@50
H1
NOSTUFF 156w o0 0 [T gEﬁ%m :i : g o g: g CS4208- CRZR DM C_sDao| N3 1 51°/§¥v
Regg2 B brCT GoERs 5o aZy e &
1 2 DFET_OPENCH lezNe] SYM2 OF 2 DM C_spa1[ N
ML
158w NC CS4208_GPCD 9 |epon M € ScLl NC DM G ELKD
e 201 NC CS4208_GPOL B9 lepon DM C_spaz| M
= L1
7 12 my—HDA_BI T_CLK F2 lgoLk oM C_sa.2
7 1 rmy—HDA_SYNC E2 lsync DM C_spas| K2
RE33T - CS4208_HDA SDOUTO_R DL |spi o ovcsasl 2| DM C CLK3_R NC DM C CLK1
° 7 o 12 om—HDA_SDI NO LAAN2 | _TP_CS4208 HDA SDOUT1 Cl |spi1
5% D2 |spon NcL_F6
1750w
HDA_SDOUT 1 | e S N
72 47 12 E 3 SsDoe NCI F8
2 12 p—HDA_RST_L B1 |spes LG
C l 08 |rsTs L& NC DM C CLK2
q Y
A5
NC_CS4208_NCLKA I kA Nl HB DM C SDA3 am o s
NC_CS4208_SCLKA 5 ook Nc|_HT o332
NC_CS4208” L RCLKA I -ROCA nc| H8 1 2 DM C CLK3 w0 6
A3 |spout A AAAY; oD
NC_CS4208_SDOUTA I = — )
SDI N_A ME&W
6
NC_CS4208_MCLKB . e
NC_CS4208_SCLKB . 5o ?gci’:
NC CS4208_LRCLKB I o L
NC_CS4208_SDOUTB s o s
6_|spa
B7 lsu PPE301
Q Q00Q0QQ F%W
§ § § § § § s 50 v DM C SDA3 L 5) PLACE_NEAR=U6201. N3: 5 mm
— (MMM Q
kx] wiwfw|»>

72 a7 12 HDA_SDOU

PP@@W
©

PLACE_NEAR=U6201. D2: 5 mm

SYNC DATE:O&/ 12/ 201

%K:II\:AISLTEER:JAA
AUDI O CODEC, DI A TAL

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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3

APN. 35352888 & 35352958
GAIN = +3 DB

4X MONO SPEAKER AMPLI FI ERS ( MAX98300 &

SSMR375)

e s PPSV_S0_AUDI O AMP L

CRI TI CAL|
64121,
47UF

i
e I

CRI TI CAL

CRI TI CAL

U6410

BYPASS=U6410. Al: A2: 5 nm
1 C6411
0. 1UF

1
f g

X5R- CERM
0201

SPKRCONN L _OUT_P 50 68 77
BI N-NECK-W DTH:SI 18 W

1ST ORDER FC (L&R) = NOM 569 HZ
1ST ORDER FC (SUB) = NOM 9 Hz
SPKR_SHUTDOAN
" L o701 SPKRCONN L_ Ol o5 -
FERR 1000-OHM e a0t RNESCBIER
o oGP OD_SPKR_SHUTDOM: (Y YY) 2 100K
0402 W
&F1 AL %/f:-lg‘év
2
o 1 PP5V._S0_AUDI R
| T1 L BYPASS=U6420. Al: A2: 5
Te450 @mgL  Ceazzl. 1 06421 "
FERR- 1000- OHM 0. 01UF 29— 2| CRI TI CAL ?QQ%UF
o E_AM@M%&P__B&* AT Do f $BK cerw
Teunt > Sy Il UB420 SPKROONN R OUT P 50 58 77
7R- CERM = = — -
424 o MAX98300 - 1
FERR: 1000- CHM 501 0R Bats ST N e " o SPKRCONN R W o
77 46 77 2 o Nl B ) 1
L __CR?‘HO-fCAL RIS = i oo > RIN N BN our-| & -
XTE,C5RM, _SPKR_SHUTDOWN Zsrow ea N S SPKR R GAIN
B2 NC
ROAZY.
o 15 PP5V_S0_AUDIO AMP_R N 15}0@
< 202,
CRI TI CAL BYPASS=U6430. C2: C1: 5 mm
1 1
Todag" TILEAL 16103;2:—4 — C6/14u3;1 1
[643 343 AN T N
FERR- 1000~ OHM 0. 22U % 8 _cmiTica 2 8K, cem RCON our
AUD LOB R P 1 2 172 CASE-AL1 o) i 0201 SPK N SR P oD 50 58 77
o P
t%% Bl e ar+ S
CRI TI. CAL | TL CAL NQ TEST=TRUE ALlN our- | B3
rerk 0431 @é%? .. SPKR_SHUTDOWY szl ca N2 _|RSUB_GAIN SPKROONN SR OUT N D o 7
oo AP LB RN 1 (YY) 2 Abpceane RSB N L || 2 RSUBIN N epce| B2 J106436 M ALREGC WDTHE0. 10 WM
0402 L TEST=S AN G\D 44{.00RF
é%vu 5] 2 §7\£CE
Fg\/l 0402
o an PP5\, SO_AUDI O AMP_L
BYPASS=U6440. C2: C1: 5 nm
CRI TI GAL CRI TI CAL
[644 fo Vi 4421, 106441
FERR- 1000- OHM 0. 22UF Tooyr —* — 9,UF
o AUD LOB L P1 L2 ip | SUBLN P 20 9 Y SPKRCONN SL_QUT_P o e
0402 )~ = = ) TEST=TRUE 1 CRI Tl CAL B8R
“ %l& s A M Nk BFFES: 48 M
CRI TI CAL 2 éﬁéé%
B1 c3
[644 4 o o ==
AUD LGB L EIERR- 1000- OHM 0. 22UF N ouT-
) _L_Nq 2 1012 SPKR_SHUTDOWN A2 A3 50 68 77
1 as E—MEWM_J LNO*'t LRHBLN N a0 = S0 Al - LSUB GA'l N SPKRCONN_SL_OUT_N M NERESR-W BFFES: 78 e
8 == o
GN\D
2 3 2%2@
0402

MASTER=J44

"7 AUDI O SPEAKER AMP
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Al __AUD CONN_SLEEVE XW 49 50 77
A2 AUD CONN_SLEEVE XW [ 0 50 77

R6550 N NEGK W BTH=0. 96U
HSMC P T2 2R; e
. CRITICAL 1/ téw I TI CAL =
R6556')  |1C6550  Mioh C6Ebs
100K s L 3300PF Z7PF
VS T e I e
201, 0201 R6559 0201
HS_M C N 122K,
5% AUD FS "M C_N -
i N-RERG VY BFEES: MM
R/ C6550 FILTER TO ADDRESS OUT- OF- BAND
NO SE | SSUE SEEN ON EARLY HEADSETS
(SEE RADAR # 6210118)
7 D DFET _QPENCH BYPASS=U6500. B2: 3MM
BYPASS=U6500. B2: 3MM
16560 1 106563
- g&w L %5&:2 -4 g i{/gnup
! 2 2 g .
|l?(f)5|?20 ER X5R 2 %8k ceru 5B CERM g
7 VDD
15
1 a 500
- 2 |pseL ouT1
= DFET_CPOL e T2,
16501 gD
é%oopp o
2
—|_ 48>0
L
W D DFET, OPENUS BYPASS=U6501. B2: 3MM
BYPASS=U6501. B2: 3MM
16530 106542 1C6543
1I1?6|é-'>21 — },,QUF L gg/}UF —:Z DLUF
2 2 gy R 2 X5k, CERM z ogo'lCERM o

|||—<

TA %@&FFR

2 |pseL QuT1

Al AUD CONN_RI NG2_XW oo 40 50 77

aur2

A2 AUD _CONN_RI N&2_XW [Ty 49 50 77

Cl lcp

Bl

SYNC DATE:OE/ 12/ 201

%c II\:AISL'I::ER:JAA
AUDI O JACK
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7

2

CODEC QUTPUT SI GNAL PATHS

SPEAKER CONNECTCOR

CRI TI CAL
FUNCTI ON VOLUVE CONVERTER PI N COVPLEX MUTE CONTROL HP80HZ 16602
HP/ HS OUT 0Xx02 (2) 0X02 (2) 0X10 (16) N A 78171, 6006
TWEETERS 0X03 (3) 0X03 (3) 0x12 (18) CODEC GPI O 2-M C CONNECTOR APN: 51850672 W RT- SM
SUB 0X04 (4) 0X04 (4) 0Xx13 (19) CODEC GPI C0 APN. 51850818 —=O
SPDI F OUT N A OXOE (14) 0X21 (33) N A s SPKRCONN L OUT P [
pruBiBREL P PP3V3 SO 77 00 10 [y SPKROONN_L_OUT_N 210
CODEC | NPUT SI GNAL PATHS o 4 > SPKRCONN_L_I D als
4
FUNCTI ON CONVERTER PI N COVPLEX VREF ?JRégIO(iAL SPKRCONN SL OUT P 5 O
pmMc 1 0X09 (9) 0x1C (28) 3.3v DM C_SDA3 FFL14A- 6C RI1DL- B- 3H e 2 SPKRCONN_SL_OUT_N o2
DM C 2 0X09 (9) 0X1C (28) 3.3V w7 o . ety [ans o
—70 s
HEADSET M C 0X07 (7) 0X18 (24) 2.7V MT —0
1 =
C) =
?5948%9 DM C_SDA2 2 o ORI TI CAL
OTHER CODEC GPI O LI NES W o R
LEFT SPEAKER | D GPI @2 | NPUT H GH = FG LOW = MERRY = 5 o) 78171- 6006
Rl GHT SPEAKER | D GPI 3 | NPUT H GH = FG LOW = MERRY o8 47 (OOT} DM C CLK3 6 o I\QRT-SM
DFET CONTROL GPIO4 QUTPUT  HI GH = DFETs OPEN —O
—0 7 00 10 - SPKRCONN_ R_QUT_P 1y
1 12 oo 1 SPKRCONN R_QUT_N 2o
= o PKRCONN_R_| D 3
CRI Tl CAL o v oS ilo
L6611 PLACE. NEAR:JEBODéérrm SPK N SR P e o)
120- OFM 25% 1. 3A b0 - RCON QuUT. o
o AUD_HP_PORT_REFCH LYY 2 ~» AUD_CONN_SLEEVE Lgge 77 o5 10 [y SPKROONN_SR_OUT_N oo
o 0402 W NERESR-W BTFES: 38Ww
CRECK : CRI TI CAL +—20O
L6612 1
120- OFM 25% 1. 3A =
7 2 o AUD_CH HS_GND 1 2 245 AUD_CONN SLEEVE XW
0402 - ) .
XV\55901
o am ADHS MC P L5ae
L Samca e g
120- OFMH 25% 1. 3A XV\53902
e LYY 2 - AUD_CONN_RI NG2 L5ge
200 _HP_PORT_REFUS 0402 M RERERR-W BFFES: S5 CRI TI CAL
L6614
120- OFM 25% 1. 3A
s g PIP-US_HS_G\D 1 2 5. AUD CONN RING2 XW
0402 N-NECK-W DTH=0. 1
AUD HS M C_N 5903 APN:. 514-0875
7 1 ) HS | 152
CRI Tl CAL J6600
L6604 AUDI O- SPDI F- J44
AUD HP PORT L 120- OHM 25% 1. 3A 5 meR-™
- o 1YY Y2 AUD CONN HP LEFT © AUDO QD
%HZTI AL M NINECR-W BTH= 1 06MM 2 L2RTN
R6602* L6608 ; ooer2 1
2.2K FERR-470- OHM NCx——-02 T Eﬁ
1/ 16W AUD_TI PDET_21 Y Y 2 CON DE
Maoh, o &I = = 0201 CRCTICAL AUD N TP 2 3 R AUDI O
GND_AUDI O CODEC °| L6607 4 AUD O G\D
R6603! FERR- 470- CHM A O
> oK ” AUD_TI PDET_1 1 AUD_CONN_TI PDET_1
"5 < CRITICAC 501 9 WIN
1/ _16W L6 5 10 oD /|/|
02, 120- OFM 25% 1. 3A 11 oo
W 1 2 AUD CONN HP_RI GHT OPERATI NG VOLTAGE 3. 3
AUD_HP_PORT_R oaoz " M RERR : por
C6600 * 106601 b
L6606 00t |1 G660
FERR- 470- OHM }lﬂW - — oog%l 3
. AUD TYPEDET 1 (Y Y Y2 AUD CONN TYPEDET 40558 2 2 GhR xsR 12| $EE
< 0201 15
« > SPDIE_QUT_JACK
wrABERERE,PESYS SO
CRI TI CAL 1 06603 2 ORITICAL 2 ORITICAL 1 CBB07
2 - T00PF G6605 ¢ - T00PF
1 1 DzZ6607 T 5%, 100Psl":/u — Dz6603 Dz6606 T 5%
2 " T - - 2 "
eSO ESDALCS- 1BM2 0561 = weo- £ 2 ESRp, - 1BV B - 1BV 0561 =
278w 1 , CRI TI CAL
p{é—# . RITICAL, 4: |oRTICAL 06606 : CRITICAL 608 :
B8 DZ6601 Coead 2l 100PP - DZ6605 2o0pE L DZ6604
20T ESDALCS 1BM2 2T DZ6602 o B0 2 ESDALCS5- 1BMR wo. 2o 2 E2RLC5- 1BM
NPO- g%%\riln 2 SC0B82 NPO- %gr’uin 2 ESDALCS- 1BM2 " G561 SCDe82 561 SOo682
ISYNC MASTER=J44 SYNC DATE:O&/ 12/ 201

1

TTTLE

AUDI O JACK TRANSLATORS
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8 7 6 5 4 3 2 1
MagSaf e DC Power Jack R foa

6AMP- 32V- 0. 00950HM PPDCI N_G3H
1 2 — 52 65 68
0603
PP3Vv42 G3H 1389 3334 9 97 3 3 a5 51
1C7008
PP18V5_DCI N FUSE CRI Tl CAL| ?e.o/luF
CRI TI CAL = - oy 7001 f%‘é’w
J7000 VOLTAGE=TS. 5V NO STUFF TC7SZ0O8SFEAPEs L prace Near-u7o0. 5 1wm D
D WIB- PWR- VB2 1 C7005 SOT665 2= . SMC BC ACOK % 07 52
Qs == Gt LT =
2
g 2 8651
o i TP_TDM ONEW RE_MPM SMC_BC_ACCK_VCC e PPDCLN GBH | SOL
Oz BLEEDER
e
ot C7000: CRI TI CAL
0.1 %}_: .
c% 2 B
518S0508 0 U7000 6¥v
MAX9940 2 N | SO _BLEEDER PSRC
o ADAPTER SENSE 5 Nl SYS ONEW RE (g o FES: S5
CRI TI CAL ¢
= NC QD IR7012 ! nput inpedance of 68K neets
1-Wre OverVol tage Protection ol o BLEEDER 68K sparkitecture requirenments
The chassis ground will otherw se float and can J< %‘éow for both MPM4 and MPMb.
send transients onto ADAPTER_SENSE when AC is 5201
connect ed. N BLEEDER 5%74?%& 1
PONERPAK
1 020
DCI N | SOL_BLEEDER R ACB407A
\n - .20 sorz23 L
1RO70(I)<10 When input voltage is 2V the FET will be off
030 0% bl ocki ng the | eakage path and 22. 1K can be
97 properly detected. C
C SOT'\ZlgODQZ% 2201
When input voltage is at 16V+, FET will
2 : 1BLEEDER 10K conduct and power charger and 3.42V reg
R7021 | oanisa_care s L 0K

5% 1%
L yélﬁ‘év 1/£\§:ow
- 2402 1

, DCI N | SO._GATE

L '  D7010
. 6.8V Zener 7N GZI2RG. 8
A
£ —
R7020 CRI Tl CAL
1%2 PP18v5 DOl N conN R.D7005
11w : o g
s%és 3.425V "G3Hot" Supply PP3v42_GSH U8znufx
AN C{;Uh'FbP:.a)l/4n?n H Supply needs to guarantee 3.31V delivered to SMC VRef generator
g\l?&l—': .2 mm
o8 65 55 52 40 25 !
B l\gil: NO_TEST=TRUE B
0 P SV TGH_NCDE=TRUE
C7092 1| C7091 1| C70901 th =
.;52::47%2:: 4.7@)2:: 090
X6S- GER X6S- GER X6S- CERM LT3470AED . 85A- 0. 460HM
P —gso E Vout = 3. 425V
CRI Tl CAL
J7050 NCx—Z|NC . 300MA MAX QUTPUT
B@E’T‘J#ﬂ 15708) o HEY ) (Switcher limt)
; z\g 10 20w i = 22! F i\
11 01 2 1 CRI TI CAL
3 PR 12 PPVBAT_G3H CONN 52 68 § P3V42G3H SHDN L D581 0G RV 201, 1 C70 —
N 4 SMBUSSCL | 13 — SMBUS_SMC 5_G3 o w52 7o NO STOFF B P3VA2G3H FB —
NG 5 SMVBUSSDA 14 e SMBUS_SMC 5,G3_SDA (B % 39 52 68 78 1 NO STUFE I A PY -7
60 T R - RIQ81  "cro80: R7Qo6i| | ofbe
7 GND 16 1% I000PE —— 200K
3 o) e CRI Tl CAL| Sow 8% T 0
9 ) 18 D7050 N 1R7050 L¥61 cBiy 2 1 zng
1 1 | RCLAMP2402 10K 201,
C7050 C7060 %
0. 1%%5 —4 1%LéoF/ 4 SC-75 i,é_lﬂé’
ol ol 402
852 602k 2 " : Vout = 1.26V* (1 +Ra/ Ro) L

A = Ismc VASTER=)44
TLr

DC-1n & Battery Connectors

d} Appl e 1 nc. <SCH NUm=| D
® <E4LABEL>

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 70 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2
WWW.AlISaler.Com




5

Rever se- Curr ent

Pr ot ecti on

NOSTUFF
R7192 1 N ESC W DTG, 25 T For Erp Lot6 spec R7190
5 CLIRE m (P 1 2 CHGR DCI N 5
.. 2 CHGR DCIN D R 1 2 P5V1gVI N P5V1_BOOST AVI_BIAS) IAAANZCHRDAN
Inrush Limter TR SR T - e oz MO Cr194 - ML
- - 1/16W SW TGH_NCDE=TRUE 0. 22UF
C7190 * e b T3
o 4. 7UF VIN BOOST o 2 CRI TI CAL R7191
10%
FROM ADAPTER NANGNNC os &2 2 u7190 a0z L7195 1AM A 2 PPSVI CHGR VDDP w
o -
| NEHA <o Cc7180 0603 LT3470A SUH20% 0. S9A° 0. 4350HM @ o 25 VE-LF 5% 402
o0 o5 51 PPDCI N G3H 4. 7TUF SHDN® 4 1 2 MN_LINEWDTHE0. 5 mm . Hew
I ’ - L " 10% PPDCI N_G3H_| NRUSH =
D 300 ™ N LI NE W DTHED. 1 rmn Bl As| 2 DP418C- SM CRITI CAL CRI TI CAL
7180 EB EE xos oo * MITRESK Y k=0, 3 om NCxlne  CRITHCAL 1C7198  |* C7199
%] [a] [} = P5V1_BI AS <Ra
1 C7185 4507‘2.85 | RF9395TRPBF NOSTUFF L 'R7180 FBlL 4 - R7195? 10UF 10UF
% 1% prRECTRET M| m - 100K ap BRY 1 C7195 681K
2 Y R o B Piow o — &P v2bw Vout = 5.50V
00 it
a0z 2 S R T CAL - 5402 2 R0 oG cerm 201, 250MA MAX OUTPUT
e e u { 1 o (Switcher linit)
M N-RECKW BTHEO, 3 M PSV1 FB
1 1
vs o1 40 _PPDCIN G3H | SOL R7186 R7181 L <Rb>|
332K 62K R7196%
CRITICAL 118w Thew 200K
MF-LF M- LF 1%
o350t e 2 Vi 1.25V * (1 + Ra/ Rb s
B = . +
SERosSoow (CHGR_AGATE) out 5 ( ) S
-—|1 >|—| R7105 ( CHGR SGATE)
3 52 CHGRRDCNDR 1/\/2\0/\,2—(—C|ZGL_M- R7121 =
_ZD'J 7o A2 CRITI CAL
. . 1/ 16W
ACIN pin threshold is 3.2V, +/- 50nVv NE[);F . 7120 %’5{5!’ . CHGR CSI R P N R7120
Di vider sets ACIN threshold at 13.55V . ?60/?47u: 202 1350%2
-1 iw
Input i npedance of. ~90K neets 30mA max | oad 2 E(EEECEW R7122 2 CHGR CSI_R N -1 M 1632w
sparkltect ure requirenents 1
PP5V1_CHGR VDD R211701 \ 4 _PPDOI N GBH CHGR
51 45 29 30 37 36 54 53 g 37 —PP3VA2 G3H M N_REGK W DTH-0. 2 mm LAAN 2 s2 PP5V1_CHGR VDDP yiow M N_REGK W DTH-0. 2 mm CRI TI CAL CRI TI CAL CRI TI CAL
VOLTAGESS. 1V 5% M NREGCW BTHG. 5 T IOl XNET_QONNECTI ON=TRUE 02 vormese- Y ' C7130 .|} Ccr131 1 C7132 1 C7135 + C7136 1 C7137
_ i,’;?f‘é" VOLTAGE=S. 1V ——22UF — 22UF —22UF —— 1. 0UF —— 1. 0UF 0. 001UF
prs C7101 C7122 * - 20% 20% 20% N T, 230
1UF —— 0. 1UF — . 2 By 2 By 2 By 2 XsR 2 ¥R 2 Ceru
C NO STUFF L~ - -
C7102 ¢ B 10% —T— 10% CASE- D2- SM CASE- D2- SM CASE- D2- SM 0603 0603 0402
1 1UF R7102 XsR 2 2 XsR PLACE_NEAR=C7136. 1: 3mm
R7112 ot ok 5 =
1K v, 5% . . NO_XNET_CONNECTI ONFTRUE L PLACE NEAR=QT130. 2: 1M
1% 208 1/ 16W 3 & < D DT=TRUE =
1/ 16W 52 M- LF = SW TCH_NCDE=TRUE
Yk, o OC!(-)!GR AGND 2402 VoD voOP Y
R7 CHGR DA N
. % SMC RESET L L0 R BT L VST CRITICAL DA —ge Max Current = 8.5A
R7110 ¥ MD—= NN QSMB_RST_N SGATE| 26 CHGR SGATE -
68. 1K # ol 29 36 SMBUS SMC 5 G3 SCL a1 lscL U7100 acarels AGATE J crRTICA (L7130 limt)
2o CHGR
- DA
yiew Mok 32 SEE—SNBUSVENC S s TEN coiplzs ]| cHR csl P Q7130 f = 400 kHz
2402 o D RQ FRQ Q CcsINL27 77| CHEGR CSI N 23) e RIKO3PODPA
CHGR CELL 5 lceLL B TN TR WETEo [ CRITI CAL CRITI CAL TO SYSTEM
| W VIPAK L7130
Fl oat CELL for 1S CHGR ACIN s laan o BOOT| 25 | CHGR BOOT TCH | — o F7140
UGATE| 24 CHGR UGATE U™ MG R W RS S Il ) pHAS 4. 7UH 20% 8. 5A- 18. 3MOHM 12AMP- 32V
CHGR | COVP 5 || covwp PHASE] 23 oA i VY20 A U L 2 S 2 PPBUS GBH 25 40 51 58 65 68
'R7111 O TE RIBE=TRUE —
21. 5K CHER_VCON L_veowe LGATEL 21 CHOR LGATE M N_NEGK W DTH=0. 2 mm B| DT=TROE PI VEL03T- 4R7NE o
Y CHGR VNEG & IVNEG STEEETRE T o 1P
NELE ‘R7115 1 CHGR CSO P 15 lcsop BGATE|[ 16 | CHGR BGATE D DTETRE —
2402 100K g2 CHCR CSO N 17_JcsoN 20V/V AMON| CHGR AVODN oo -
Thew 2 36V VvV BVONLs CHGR BVON oD ©
Bt 1 C7150 0% (o acodas | swo B Aok 11 T e o ot o _FEC ’
2402 TUF §§ 2 QoD oo o7 = M N_RECK-W BTH=0 5 ORI TI CAL
VOUTAGESTS: 6V
i i g | cr140 1.C7145
402 ke 8 35352929 v
CRITI CAL *elemaw R T1CAL
R7150 Q7155
B 0. 005 — SI 7137DP
1% SO-8
PLACE_NEAR=U7100. [29: 1MM 1w Y veR 2 TAO FROM BATTERY
XW7 100 e PPVBAT G3H CHGR R . s |s
= . T e {th p|s PPVBAT G3H CONN o
+5 02 (GND) 1 voTaz oY c7155 1| c71s6:|  cr157 % . T TR WIS T
— "o G
PLACE_NEAR=U7100. 22: 1MV - 4
R7151
(CHGR CSQ P) 2.2 I AANZ a2 GHOR CSO R P
R7152 L
(CHGR CSQ N) 0 L AANZ Tz GHOR CSO R N —
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE)
CHGR_| COVP_RC
1.C7142 C7111 * 1 C7100 C7105 1 C7126 *
— 0. 068UF 0. 01UF —— —— 1UF 0. 22UF —— 0. 001UF ——
- 10% 10% =T =T 10% 10% —1— 10% =1
S i i/ S 1oy i sov
5Bk cerm xR CERM san SR CERM 7R CERM
0402 0403 051 0605 1 0403
2 GND_CHGR AGND
W NLTRE W DTH=0. 2
M N-RECK-W BTHEO. 5
VaThceov
MASTER=J44

ISYNC
TTILE

SYNC DATE:O&/ 12/ 201
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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
35354170 1 | C, 1 SL95826R6200, PWW PGOCD, SCREN, 32P, GFN| u7200 CRI TI CAL
R7201 R7202
1
61 60 58 54 45 44 41 32 17 16 _PPBV._SO 3 v 40 54 55 57 65
68 65 M N_LCT NE_W DTH=0. 3 nm M N_LT NE_\ F=0. 3 nm M
Valrhcessy Doz Valrhaers v 2 ™ 1/ Tew
C7202 M LF
0. 22UF
PLACE_NEAR=U7200. 16: 2mm ?ZFZO]' ;ggo PLACE_NEAR=U7200. 17: 2mm
2
R7235 . 1Y Py
7. 5K
CPUVR TC R L 2 i
AN L
120 ==
PLACE_NEAR=Q7310. 3: 3MV N -
PLACE_NEAR-L7310. 1- SNM 201
t (G\D)
R7236* Al =
95. 3K R7237 VOO Vi N FCOM = 1: Forced OOM
o 100KOHM 1 1 1 1 -0
1/ 200 R7223 R7222 R7221 R7220 u7200 FCCM = 0: DCM
201, 0201 16. 9K 9. 31K 34K 6. 04K | SL95826 FCCM = FLOATI NG PS4
2 1%0w 1%0w 1%0w 1%0w CPWR _NTC s | nTe e
61 60 57 37 17 16 15 11,9 5 PPIVO5_SO o i i i i OM T _TABLE NOSTUFF
2 2 2 2 70 37 36 o (OOT}—CPU PROCHOT L “q VR_HOT* F 18_CPUVR FCCM oo s 'R7225
0
C7278 * R7279% R7280 _L CPUVR_SLOPE 29 | SLOPE 59
0. 1Uk 54.9 130 = 120w
PLACE NEARRT279. 1 9mm G195 19 % = CPUVR PROGL 28 | PROGL PWB| 23 NG , 001
CeRM XoR ' e CPUVR_PROG2 27 | PROG2 PWR| 22 CPUVR PR o >
201, , 201 CPUVR_PROG3 26_| proca PVWML|_20 CPUVR_PVWI oD =
PLACE_NEAR-U7200. 32: 2mm PLACE_NEAR=UT200. 30: 2mm 7 s —CPUVR EN L{VR ON R7224
0
C 70 ag@ry—CPU_VI DSQUT 0 | sbA DRSEL| 2° CPUVR DRSEL IANAZ
706 ¢agT}—CPU_VI DALERT L 314 ALERT* 5%
/20w
70 o [CRY—CPU_VI DSOLK 32 | sak PGOOD|_2__CPU_VR_READY oD e K
CPUVR COMP s | cow CRI Tl CAL L
s [T CPUVR_| SUMP NaLe
c7215 CPU_RIN 13 | RTN Nc—xl NC
XNET_CONNECTI ONETH 3
e MC7214 B Rg§515 820PF C7222:IE’|E:3 CPUVR EB 7 |FB NC| 22 N
290PF —L— H 2 __CPUVR | SUMN_RC I ile > " X NC
1o —— o o o0l | _ozo1 il CPUVR FB FB2 NCL 245 NC
oy viw R7210 B o 2 e (CPUVR_I SUVP) i |1 s
201 1
54 (D> CPUVR | SUM I LAAN 2 CPUVR | SUWN R 1 |1 suwn
1/:{Sw 2 qOT}—CPUWR | NON 2 |1von
s (> CPUVR_| SENI o 12 || SENL
s [y CPUVR | SEN2 11 || SEN2
10 11 SEN3 %
1 C7210 1 Cr211 C7240 * o
—— 0. 01UF —— 0. 01UF 1. 2NF —— @
— 10% T 10% +-10% =T L
10V 0V
2 xR CERM 2 xR CERM CERM
0201 1 02011
CPUVR_COVP_RC ‘R7230
. C7230 * 05. 3K
Cr213 ¢ R7240 No_xvef_connect} onsTruE 1500PF —— I
0. 1UF —— 75K - 10% —— 1720w
e 120w xR 2 201
o, o 0201 2
B O osor 201,
NO_XNET_CONNECTI ONETRUE
R7241
— 1. 69K
NO_XNET_CONNECTI ONETRUE —CPU VOCSENSE P R L 2
1% —
R7243 N p—_ s w0 0e T e
70 o )—CPU VCCSENSE P 1 2 7242 201 o
oy e 250
”gzr"lw 2 || CPU_VCCSENSE P_RC 2 AR AR CPUVR FB RC
020 1% 1%
pd v zow v zow NOSTUFF
NPO- CERM XWF261 201 201 1 C7250
0201 '
330PF
70 o [y CPU VCCSENSE N 1 58 2 10%
2 xR CERM
NO_XNET_CONNECTI ONETRUE 0201 _—
1 C7260 1 C7261
—L 330pF —L— 330pF L
= 1o ) =
oV oV
2 X7R CERM 2 X7R CERM
0201 0201
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T
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65 57 55 53 40

PHASE 1

= > CPUVR_PWL 3 |pww
w0 [ CPUVR FCCM__7 |rccu

35383942

cofpo 54 53 45 4a 41 32 17 20 PPSV_SO

85 61

PHASE 2

5 D CPUVR PWWR 3 |pww
o oy CPUVR_EQOM_7 [roow

35383942

PPBUS_S5_HS COMPUTI NG . Addi tonal | nput_Bul kK Caps
NOSTUFE THESE TVO CAPS ARE FOR EMC cRiTIcAL | GYHEL| crTica CRITI CAL CRITI CAL
CRI TI CAL CRI TI CAL CRITICAL CRI TI CAL 1 1 1 1 1
Jtcrais c7314 1cr315 [tcr316 [1cr317_ [1cr3is |1 cC7319 "SI0 1" SR T G136 .l g7378 %380
68UF 1OUF lOOUF 1. OUF—— 0, 001 0, 001UF 0% T3 TR 15 3% %g
Ve o By ol 1 ; P o Y, TR T 3. 3.
/—I—Z\ &‘Eﬁ TANTZ B0k TANTZ B gCE gCER_\’F Fy x65| 2 040'2CER;|; B4k M RSN IS RN o T ELL TN,
1 SH T AL ) Note: C7377, C7379, C7381 were renoved. Area
CRI TI CAL = (570%3-7% where the pads used to reside was preserved.
C7310: s Ll 352 Bk
1L§:A ?R’:;fc";ﬁBLE 0. 4Lkt 20% 23A PPVCC SO CPU PHL _ o¥i» CRITI CAL CRITI CAL CRITI CAL CRITI CAL
% o} 2 = = T2 1 tcr3re L|terars L|tgrava L|tarar
XGS—EE 2 MNL F=0. -~ M N_LINE W DTH=0. 6_MV hd 2 jhd . hd
402 CPUVR AT B MKW BT Flazsisor o VHGREEgTeo ohm 417003 B8R —=8aF =S8Rk ——SaF
M N LLNE W DT, § PURPAK. SM SWToH NEDE=TRUE NOSTUFE _— CPUVR ISNS1 P}  |CPUVR I SNS1_N - QY T |2 BQY ranr V. 2 L8V anr
| M NRECK-W DTH=0 2 MV R73_‘]_21 CASE-D2E-SM|  CASE- D2E-SM CASE- D2E-SM|  CASE- D2E- SM
= QT RE fre 2 'R7314
o 18? 1, 00
i 1 2 3 505, M%W
U7310 CPUVR PH1_SNUB 50201 T
1 SL6208D ¢ NETURR - CPUVR_| SUWN 5 5 R7317
DFN oD
BooT|_2 1 312 NO_XNET_QONNECTI ON=TRUE TUE
0010F R7315! 1R7316 AR CPUVR I SNS2 N <. o L
UGATE| 1 5 g 15 200K NO_XNET_CONNECTI ON=TRUE
CRI TI CAL 5| OM T TABLE 040'2CERM 1/ 2 M‘éow ) OE
PHASE| 8 /D T AL 201, 5201
311 =
v LGATEL S CPUVR _LGATEL 4/ d E S| SAL2DN
G\ PAD M AR W BFR=5: 8 WA [ PURPAK- SM CPUVR | SENL o -
S @ GATE_NODE=TRUE CPUVR_| SUMP oo 53 s
R7311 13
CPUVR BOOT1 2 CPUVR BOOT1 RC |
N_LINE W 5 e
WNEOCW DTH:U 2 % MN’NEO(W DTH=0. 4 MV SE TWO S OR EMC
= pror=t 11 40§ bror=r CRI TI CAL o | RHEL N(%’TFHF&L THESE ARE PR E
C7232UF = |1 Cr323]: C7324]: Cr325( C7326]: C7327]: C7328): C7320
i1z 68:/'}JF ——6 % ég %gg/’ F gi,//.QUF:— 28\/’ 28 /OOlUF
2 2 2 2
%% T X 161 &sg &A&SW 520 R;f 8853 05RM 2 Gy eS| KiB,CERM 2 KR, oM
%VI CRINTT CAL v
= R732
ERI TI30§LO 0. 0}00/975 PPVCC_S0_CPU 8 10 42 65 68
¢7 312% L 0.4 20% 23A L o b o g
1
6s- \7) 2 O:l\’lL'I!\I/I\RE_W|_|A'SDE2 MM 1P|(.L|EOY.I;I2M2 M N_LI'NE_ WDTH=0. 6 MM ; i Vo Ut = 1 ) 85V rrax
0 5 gBrTr:gRo&wE)Tmu 2 W 15251821 Vi TAGes UTHE0- 25 MM 40A MAX OUTPUT
OM T_TABLE SWTCHNCDESTRUE . NosTUFF _— CPUVR ISNS2 P}  [CPUVR I SNS2_N PR _
N\ Sk R73%3 p—— F = 800KHZ
320 :
CPUVR_UGATE2 4 E S1 SA18DN 1, 00
© M N_LINE W DTH=D. 6 MV 1 PVRPAK- SM %Ol\év
M WNEOCW DTH=p. 2 MM _0&
W QENEE REe 2 MT
Ur7320 CPUVR_| SUMN oD 5= 5 R7327
1 SL6208D 1| 2| 3 NO_XNET_CONNECTI ON=TRUE NOSTURF CPUVR_I SNS1_N
PPN goor| 2 1R7326 AN/ = — msa7r
5 %(/?)OK @E NO_XNET_CONNECTI ON=TRUE
- 20w
UGATE| 1
CRI TI CAL 5 o T TABLE 201, 2%1
PHASE| 8 /D CRITI CAL =
H 321
5 R LGATE2 4 R | SEN2
oo T OTE COLVR LGATER J 1 )SatzoN CPUWR IS o -
M N_RECK-W DTH=0. 2 MM — CPUVR_| SUMP
< o DI DT=TRUE @ 53 54
GATE_NODE=TRUE
R7321 43
CPUWR BOOT2 2 242\ 1 CPUVR BOOT2 RC
N_LI'NE_W DTH=( N_LTNE_WDTH=0]25 MV
NNEGRW BIHES: 37w 5°/g M N_NECK-W DTH=0]2
= DI DT=T| M:_lu\gv Di DT=TRUE
Cr7321 402
0. 22UF
12
11 =
%
RM
202

NC_NVASTER=J44
TTTLE

CPU VR12.5 VCC Power
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73 65 55 41 22 21 20 19 17

PP1V35 S3

65 57 54 53 40

DDR3L (1V35 S3) REGULATOR

PPBUS S5 HS CONVPUTI NG

PLACE_NEAR=Q7430.2: 1M

CRI Tl CAL CRI Tl CAL
.|* C7431 tC7434
8UF — 68UF
20% T 20%
5 1oV 5 1oV
By TanT By TAnT
CRSE. DR s L Gor sm

1 Cr432
——1.0UF
—— 16%

Ji C7435
1. OUF

10%

, 3V , 3V
CERM X6S CERM X6S

+ C7433
0. 001UF

20%
50V
2 CerRm
0402
pLAcE [Neafd530. 5: 3mm - pLARE NEARZG7430. 5: 3mm PLACE_NEAR=C7435. 1: 3MM

T

CRI TI CAL
66 65 63 62 60 57 56 a6 33 3z PPBV_S4 . 7401 - as
1
CRI TI CAL ouF,
v,
XSR CERM
C7400 * 04051
1ok PLACE NEAR=UT 0, 2: 10
XoR CERM 2
0402 1 = ( DDRREG_DRVH)
PLACE_ NEARET7400,h2: 1004 ~ M NI NE_W OTFE0. 6_mm 2
RS eRY M N NEGK_ W DTHE0. 17 rm R7425 M N_NECK_W DTH=0. 17 nm 7425 CRI Tl CAL
= 1 AL W D=0, 6 w02 P o 10F Q430
DI DT=TRUE NO_TEST=TRUE 5% 0 116w S LU — FDVB3602S CRI TI CAL
V51 N VBST| 15 DDRREG VBST 1 2 DDRREG VBST_RC 1|2 fo— POVERSG L7430
15 [y DORREG FB U7400 DRVH| 14 DDRREG DRVH M N-L N W BTHEG. 8 i v S I 1. OUH- 20% 15A- 0. 00660HM Xvwsﬂso
. MEWTT _PVR EN \IT Enanl 17 |s3 SwW 13 DDRREG LL vl b oo TR (ooRREG L) 25
[aanre TPS51916 SW TCH_NODE=TRUE XoR PHASE 1 2 PPDDR S3 REG R 1
o1 [rm>—DDRREG EN T~ 16 |s5 BRI | S VOLTAGE=T. 55V PP1V3g S3
&N CATE NODE=TRUE PINEOG3T- SM HRs
DDRREG 1V8 VREE o lvrer DRVL| 11 DDRREG DRVL D OrTRE M N_LINE_W DTH=0. 6_mm — M N LLNE WOTH-0. 8 M
CRITICAL PGOOD| 20 DDRREG PGOOD o M NNEGE W BTREO. 27 . 15251822 =R CRI TI CAL VOUT = 1.35V
t REFI N VDDGENS| 2 REG VI nS 1 C7440 9A MAX OUTPUT
C7415 1 '1?9746]‘;5 VTT PPOV675 SO _DDRVIT XWZ 460 oy gg,u/?up f = 400 kHz
0. 1UF —— . DDRREG MODE - I !
j— 19 19 |MODE VTTSNS| 1 2 2.0V C7446
1% 1/ 16W REG TR P TR P [~ 1.DDRREG VTTSNS 1 @1 2 CRITICAL | PoLy TANL —L— 0. 001UF
xR A 2 il DDR 18 5 Evea SR o (PORREG_ DRVL) L 7442 —— 9.9
0402 2 o Ace_neAR-UTA00. 815 VTTREF 6s PPVTTDDR S3 L 330UF CRI TI CAL 2 3O% cerwt
PLACE_NEAR=UT400. 6: 10 10mA max | oad MNLLNE WDTH=0. 6 mm — 0% C7441 1 1 C7445 0402
VTT THRM o = 2 2,0V J LA
T TABLE POLY- TANT 330UF 10UF
M T_ . LOM T TABLE PGND GND  GND PAD L L W 20—~ —T— 3%
R7419 R7416 1 C7416 J I poLy- 23 2 2 53R cerM
150K 100K L5 o1F CASE-B2- SML °03
1% 1% — 10% 'R7417 'R7418
1/ 16W 1/16wW 16V PLACE_NEAR=C7461. 1: 4mm PLACE_NEAR=C7460. 1: 4mm|
- LF MF- LF 2 . 200K 51. 1K 2
402 402 N CERM 19 1%
2 2 ace_nenseua00. 5 it RE N EAR-U7400, 8 10 1/ 16w 1/16W = XWF 401
DDRREG P1V35 L V- LR V- LR C7460, C7461 close to memory [gw
-DDRREG PIV3S L 4 202 202
Qr419 240 240 = 2 C7450 * (ooRREG VoOGENS) 7 NC | SNS DDR S3P
PLACE_ NEAFRT7400. 19: 31 4
SSMBK15FV  Dpls M o ace sfar-unaco. 16: s XWZ 400! 0.22UF —— PLACE_NEAR=C7442. 1: 2MM
SO0 VESM HE EY oV, 7 NC 1 SNS DDR S3N
RV Q———=
CRI T CAL |'<_'" f 402
oM T TABLE REG PLACE_ NEAR=7400, 21 1000
- % M N_LINE_W DTFE0. 6_mm
1[G SI7 M N_NECK_W DTH=0. 17 nm
B VOLTAGE=0V
MEM VDD SEL 1V5 L am s
R7401
0. DDRREG VDDOSENS R
M NI NE_W OTFe0. 2_nm M N_LINE W DTH-0. 2_mm
M N_NECK_W DTH=0. 17 nm o M N_NECK_W DTH=0. 17 nm
MF
201
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
114S0411 1 RES, MTL FI LM 1/ 16W 100K, 1, 0402, SMD, LF R7416 CRI TI CAL PPDDR: 1V5
114S0391 1 RES, MTL FI LM 1/ 16W 60. 4K, 1, 0402, SMD, LF R7416 CRI TI CAL PPDDR: 1V35
376S0612 1 NMOSFET, N- CH, 30V, 100MA, 7. 0CHM SOT- 723, HF Q419 CRI TI CAL PPDDR: 1V5
114S0428 1 RES, MIL FILM 1/ 16W 150k, 0402, SMD, LF R7419 CRI TI CAL PPDDR: 1V5

17 10 221 22
B

C

3
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o 4o PPBUS_S5_HS OTHER5V <o .o PPBUS_S5_HS_OTHER3V3 65 63 62 60 57 56 55 45 33 37 _PPOV S4
CRI Tl CAL CRI Tl CAL CRI Tl CAL PP5V S5 CRI Tl CAL CRI Tl CAL CRI Tl CAL
1 — 34 65 68
C765g1u3: . C7§aﬁ:) L, C765842 1 1 C7541 1 C7570 1500 3 7584 crs80t|,  c7s82 |, : c7581 : 7583
— . 1 VOUT = 5V 68UF —— 68UF —— 68UF —— 0. 001UF
200 200 1 2006 —T 200 ——~ 2006 ——~ 20%
pa v A 2 pa v A 2 pro 100MA MAX QUTPUT rav il 2 rav il [ ool 2 2 &% |
CASE- D2E- SM CASE- D2E- SM ig; 2 CASE- D2E- SM CASE- D2E- SM CASE- D2E- SM 0402
603-1
J:‘ 1 P5VP3V3 VREG3
P5VP3Y3 VREF2 =
spsessasaza PPSV.SA SKI P_5V3V3:|l NAUDI BLE PP3V3_S5 gj;?:@?gj;g:
1
VOUT = 5.0V skip_svava: ADiBLE | R7501 of 8/ & 8 o= crso1:| |:crs03 = vouT = 3.3V
1 . UF —— 2. 2UF -
10. 8A MAX OUTPUT 1 15250688 W WO T R7500 o g z & 8 & 105 T 20% N WOTEs S W 15250754 10. 5A MAX OUTPUT
F = 600 KHZ ORI TI CAL L g o0 02l b € & ¢t cerh 2 2 e cerv M NLNEQCW DTH=0. 2 M C7564 * ORI TI CAL
. L7520 CRITI CAL 20 F = 600 KHZ
CRI TI CAL 1. OUH 21A- 0. 0060HM g 0201 , o ISKIPSELL 1 I 37650958 N 0515222
17553 1 C7571 POVBLOST- 1ROMS CSDQ678§7220 o 2 Son R7544" PsvP3va skiPSEL] [ 10 [sii psEL2 ORI TI CAL POVODG3T- SM 7572 1
C ST » L WXGQS 603-1 1 14 |ocsEL uU7501 EN| 12 SMC PM G2 EN amee o o Q7560
T 2% 19 2 TG 3 P5VS4 TG 118w < FDVB3602S ’
CASE-FaL su 04 vsw > M NREGK W BTHE0. 2 1M Mt P5VS4_VBST a1 [VBST1 2 VBST2| 26 P3V3S5_VBST POERS6 . .
CRITI (CRI TI CAL 1 ' 1 SorRE e e bt P CRITI CAL CRITI CAL
7552 * C7550 t : P5VS4_DRVH 1 |pRVHL 8 DRVH2| 24 P3V3S5 st | 7 )
Cr552 7|, : | ML WoTHe0. 6 M cTeNTETRE B OT-TRE 4 h e SERGESTRE WL 0 amho. 6w L 7590 | er502
330UF — ok —— — LheGO P5VS4 LL 32 |sw swel 2 P3V3S5_LL M N_NEGK_W DTH-0. 2 WM —— 10UF ——330UF
2 2 25V § NO STUFF o VN LINE WDTHE0 6 W SW TCH_NCDE=TRUE D DT=TRUE bl DT=TRUE SW TCH_NCDE=TRUE M N_LI NE_WDTH=0. 6 WV | — NO STUFF 2 3% T 20%
2O AN XSR- CERM i 'R7599 — BG s - P5VS4 DRVL 30 |DRVL1 DRVL2| 27 P3V3S5 DRVL M NNEGCWDOTH0. 2 WM 5 R7598* M X5R. CERM 2 Boly- TANT
- VN LINE WDTH=0 6 W GATE_NODE=TRUE DI DT=TRUE P DT=TRUE GATE_NODE=TRUE M N_LINE_W DTH=0. 6 MM S 0603 CASE- D3L- SM
l g I/ 10w GND P5VS4 CSP1 7_|cspP1 CSP2| 18 P3V3S5 CSP2 M N_NECK_W DTH=0. 2 MVI = 153’ B
L % S c7518 P5VS4 CSNI s_lcsnt CsNz| az P3V3S5_CSN2 c7588 ] e o 1
0. 1UF G TUF ) g =
2 P5VS4 SNUBR 1|2 AL MO RELS PavV3sh R e § 3%
g |a P3V3S5 SNUBR E .
B M N _LI NE_W DTH=0. 6 MV P5VS4 VEBL 9 IVFBL VFB2| 16 P3V3S5 VFB2 Y4
< M NCREGKCW DTH-0. 3 MM 11 M N LI NE W DTH-0. 6 T I
S O OT-TRUE 10% P5VS4 COVPL 10 lcovPL covp2| 1s P3V3S5_COVP2 19% B BrorRge o2 M d g2
B4 N U X7R- CERM . SW TCH NCDE=TRUE ol I
B3 NOC%%:; A 0402 o P5VSARS3 EN 4 et enel 2t S5_PVR EN e Fl756061 by X gssglé':': 1 1.k =
165K
5 g 0. 0033UF R7547 o PSYSARS3 PCOCD 5_PGOODL PGOOD2| 20 S5 _PVRGD oo 36 o1 mém% R7546 —— 0 oo1UF 5 g
Y Y sov' 2. 49K GND THRM_PAD ME-LF 1. 82K ] -
< g cER " 402, 2 X7R CERM <
: d 10 o ) 0462 3
, e . ‘ . . e, 1
Rgsoslé s R7538 R7539 Vios" R7516 2
. 12. 1K 10K .
'R7522 XW5200]) [Qrs21 = o 12 0K g, 23K L XW56007 O
10 ey = ey ey ey - - 'R7562
5% 1 1 402 2 202 202 202 10
1/ 16w 2 2 2 2 N N
- = 5%
L i62"" Psvsa cspr R DOTTRE XWF'500 P3V3S5 COMP2 R pavass cspz R D OT-TRE § iew
SM M- LF
bVS4_VFB1_RR PLACE_NEAR=U7501] 28: 1MV 2402
_VFBL_| 1
C7537 * C7538 1 C7539 P3V3S5_VFB2_RR
B 180RE —— Too 47008, A B
1
R7520 sov Y 130V Y
41. 2K oE o Gor o R7560"
}7/{:16W ¢ (P5VP3V3 VREF2) (P5VP3V3 VREF2) o 23. 2K
, 402 [t
0402
G\D 5V3V3_AGND
N N_LTNE W DTH=0. 2 T
N_REGKCW DTH=0' 5
'R7521 Vol Tagesoy o R .
%05, W?K R7561
3 3w 10, 0K %
o2 oW
402,

%K:II\?QISLTEER:JAA
5V / 3.3V Power
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1. 05V SO Regul at or

65 55 54 53 40 _PPBUS S5 HS COVPUTI NG

Cc7622 * + C7624
— 1. OUF
60 5753 37 17 16 15,31 g g PPIVOS SO +0008% 150!
; v
2 2 G xes
0402
P1V05S0_BOOT_RC PLAGE NEAR- 630, 1. 5
WA LTNE W OTH-0_ 5
MALNEG W oMo, 2 1
66 65 63 62 60 56 55 46 33 3 _EPSY S4 o C7601 o oreTRe * C7630 -
10UF 0. 10F
oV [
2 2 xR ceRm
C C7600 * ety e
1ok oRITICAL
[ L . Q7630
s,
o2 N FDPCL012S
LLP
— VLD N
8 [V+ [ Short Rsense
12 [V5IN VBST] v ] _| T
) ) ,
Scrub S3 & S5 pins connections! U7600 DRVH ~ R7640
P1V0553_EN 17 |S3 S0 DRVH R 0. 003
HSG| 1 .
1voso tn s TPS51916 AL NE W bTH-0. 6 rm | L7630 e
PIVOSSO EN 16 |
o N oRVL 2 1. OUH 20% 11A- 0. 0110HM ol PPIVOS. SO 53,57,09,
127 SHORT
ELV0S S0 vEEE e e SRR RiTica 20 prvosso L swls ™ 1y o, : 2 er1vos 0 o by ) Bey
seaCnL L m VDDGSNS| 2 s wenre s m |1 T NOSTUFF  Fososso-su  WNLEGGITOS T 3 4 Vout = 1.08v
™ hEG ) "
1 1 P1VOSSO_FB REFI N SW TCH_NODE=" CRI TI CAL VOLTAGE=1. 05V CRI TI CAL
CZG&E HE 3R7€;ﬁ1 e VT8 cuon de SooRe [ 'R7632 Creag 1|, 2R M QUTPUT
10% 35. NNEGCW OTH=0. 1. mm P1V0550_MODE 10 |MODE VTTSNS| 1 2.2 330 ——F = 400 KHZ
. 2 1/ 20W 7 |Lsc 5% PLACE_NERR-L7630. 2: 1, Smm F_—F =
X7R- CERM fvs P1V05S0 TRIP 18 |TRI P P1VO5S0 DRVL 1/ 10W 1 20%
002, 201 MINLLKE WOTHO. 6 rm 1 M- LF C7623 iov 2
- VTTREF M N_NEGKW DTH=0. 2 mm , 603 1000PF —— v
GATE NwE-TR _— Lons 105 0 T
VT THRM - v P1V05S0 LL SNUB Qompesee st 20,
i DT=TRUE
PGND GND  GND PAD oRITICAL
l 7 oSS es o N
59769ij 1 C7616 E | b P1V0O5S0_PGOCD oD o g g g N C7648 e m 2
: . 01UF — as0u
0w 01V 'R7610  |'R7613 |'R7614 : —ty XW6100)
2 BV 1K 47.5K 14. 7K 2w
201 o 1% 1% 1% v
25 0402 1/ 20w 1/ 20w 1/ 20w 1
o —
2201 2208 e = ) C7650 * =
22UF ——
XWF 600! 022k — L
B 0 i il
. 202
P1V05S0_AGND
WAL W OTH-0. 6 PLACE_NEAR-U00. 21 Trm
M A NEGC W OTH-O. 2 R7641
Vo TAEav
P1V05S0_VDDQSNS N 10 N P1VO5S0_VDDQENS_R
M N_LINE_W DTH=0. 2 5% MN_LINE WODTHEO. 2
M N NEGC W DTH-0. 17 20w M N_NEGC W DTH-0. 17
201
A ISYNC MASTER=J 44 SYNC DATE=08/ 12/ 201
miaz

1. 05V SO Power Supply
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Page Not es

Power aliases required by this page:
- =PPVI N_SOSW LCDBKLTFET ~ (9-12.6V LCD BACKLI GHT | NPUT)
- =PP5V_SO_BKLT (5V BACKLI GHT DRI VER | NPUT)

- =PP5V_SOSW KBDLED (5V KEYBOARD BACKLI GHT | NPUT)

BOM opti ons provided by this page

0201
PLACE_NEAR=U7700. 16: 10MV

PP5V SO BKLT A
CO—ire worez wi

M N_NECK_W DTH=0. 25 MV
VOLTAGE=5V

[O—BB5Y_S0 BKLT D _ s
M N_LTNE W DTH=2 W

M N_NECK_W DTH=0. 25 MV
VOLTAGE=5V

SANDW
PLACE_NEAR=L7720. 1: 5NV

PBUS LI NE W DTHS

PPVI N SOSW LCDBKLT F 58
O N_LINE_WDTH=2 MM

M N_NECK_W DTH=0. 25 MV

VOLTAGE=12. 9V

VOLTAGE=12

PPVI N_SOSW L CDBKLT s
TR =i —

M NNECK_W DTH=0. 25 MM

VOLTAGE=T2. OV

CH C7720 AND C7721
PLACE_NEAR=L7720. 1: SMVI

PLACE_NEAR=L7720. 1: 5M

SANDW CH
PLACE_NEAR=D7720. K: 5MM

BKLT: ENG - Stuffs 10.2 ohm series R for engineering builds
BKLT: PROD - Stuffs O ohmseries R for production
SENSOR ON PAGE 54 USES R7700 TO MEASURE THE RITICAL
POAER GO NG TO LCD BACKLI GHT
74050159 70 Q7700
CRITI CAL 0.025 FDOB38APZ_SBMS001 s« PPVI N _SOSW LCDBKLT
F7700 ki SSoT6- 1+ s M
3AWP- 32V L Y 2. 9V,
0612 5 = =t = |
65 52 51 40 25 PPBUS G3H 1 2 s PPVIN SOSWLCDBKLT F 1 2 se.PPVIN SOSWLCPBKLT R 4 . MRE BrsEETRlE PLACE_NEAREQTT01. 5: 3MM PLACENEARELTT0. 2: 3MM
]
3 4 15251527
o0 1 Cr7700 'R7701 L= NOSTUFF ORI TI CAL 37150704
1000PF 80. 6K _ 1 C7701 L7710 D710
2 OV Thew 3 f— ?o'%OOIUF 22UH-20% 2. 4A- 0. 1050HM RO~ 123 PPVOUT SO LCDBKLT 8 62 68
77 a0 KLT_P L 0201 pive 2 B o - 2 A N « R
05 DEMBO30C. SM T
» 2 DFLS2100 1 C7713 1 C7714 1 C7715 1 C7716 1 C7717
| SNS LCDBKLT N LODBKLT BN L 1 C7710 P G771l L C7712 2 2 2.20F ——220p 22060 L2206 — 1000PF
77 40 COOT} —— 4. 7UF —— 4. 7UF 0. 1UF H XW 710! 10% —— 10% —— 10% — 10% — 10%
1 o 61 60 58 3% T, e 38 I wg] 2 R 2 an 2 oR 2 oR 2 50R ceru
R7702 £ % I PP5V SO 2 5ed com 2 8 corn ! 2 PLACE_NEAR-DT710. K: 2\M 01 01 01 01 o5
63. 4K & 1
1% R7744% 'R7745 |
1716w 0 0 T g
5 02" L . = PLACEMENT_NOTE: 3 PLACEMENT_NOTE: =
ity frnits z [
025 2102 rLace nearetr710 L L SN ST, s . SANDW CH C7713 AND C7714
ssq PP5V_ SO BKLT A = - B g SANDW CH C7715 AND C7716
o] PPSV_SO_BKLT D PLACE_NEAR=L7710. 1: SMM g A N R, NEARSDT 710, K: M
5 1 PLACE_NEAR=D7710. K: SMV
7740 * 1 C7741 S(R7731 LA LA AR 718" st
PLACE_NEAR=U7700.5: 5WM 1 JF —L— L JUp PLACE_NEAR=UTI00. 18: 5t ORI TI CAL 13.3K
100 —— 10%
v, 2 3 — 701 frouts
402-1 202-1 [ Sl 7812DN 2402
ss GND BKLT SGND ° ss LCDBKLT_FET DRV R 4 PWRPK. 1212- 8
ol —
'R7733 —— 'R7732
‘R7740 g g % HAE 150K
iM 1/ 16W 1/ 16W
! i
20w ur700 02" PLACE [NEAR-U7700. 1: 3v 502
M LLp
220t LP8548B1SQ - 04
BKLT SD 1 |gp 255 LCDBKLT SW. =
9 | VSENSE_N 1 ]
10 | VSENSE_P FB| 2. _LCDBKLT FB
GD| “ss LCDBKLT FET DRV
BKLT SENSE OUT 19 | SENSE_oUT
- PART NUMBER Y DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
PLATFORM _RESET NO LONGER GATES THE BKLT_EN AS BOTH COVE FROM PCH NOW 17 | en | SET_KEYB| 2% _BKLT | SET KEYB R7720 Es&g: ENGU_”DO 15 100 Qr
R7742 ,712 \KEYB  KEYBL| ' BKLT KEYBL . ,]&\'/\2/2 - 11650004 1 RES. MIL FILM O OHM 1A MAX, 0402, SVD R7720, R7721 CRI TI CAL BKLT: PROD
62 EDP_BKLT_PSR _EN 1 0 2 o BKLT EN R KEYB2| 14 _BKLT_KEYB2 0. 1%
™ 15 |scL ey 1 16W
120w NO STUFF 16 | SDA (1 Py sve| ¢ 402 KBDLED CATHODEL 5 o8
i 1 C7742 ool e WL W DTS 5
33PF CRITI CAL ] R7 721 BKLT: ENG M NNEGCWDTHEO. 2
%, 35354160 Mol 5T riace nenurroo. 14: 10w
? g, > LAAAL KBDLED CATHODE2 a5 68
s _GND BKLT SGND 239 S.4%, M NCRECKW BTHEO, 5 M
0,00 ‘R7741 S
2a'a'88 40
6606060 P o
R7747 PAD 50w
0 slel~[=]e] @ 201
s [Ty SMC_SYS KBDLED LAANZ o BKLT PWM KEYB 2 “PLACE_NEAR=U7700. 20: 5MM
1/%0w NO STUFF [
W 1.C7747
0201 33PF
5%
2 {96 e XWr' 700 s PPVOUT_BKLT_FB2
GND BKLT ozor 1 - 2 ss PP5V_SO KBDBKLT SW
. sao S
2
XWr'720
ss _ GND BKLT SGND EY
M N LT NE WDTHE0. 4 WA PLACE_NEAR=U7700. 6: 5MM
60 58 54 53 45 44 41 PP5V S0 L M NNEGCW BTH0. 3 1 1| PLace_ear-or720. K 201
y varTasEsoY 15281701 37150572
CRI Tl CAL
'R7752  |'R7753 L7720 7720
24K 2. 4K 53 45 43 41 32 17 10 _PPSV_SO 10UH-20% 1. 4A- 0. 170HM S0 123 PPVQUT SO KBDBKL, 35 50 6
So6 S5 seaBuy
1/ 20W 1/ 20W ® 1 2 A N« oo
1 C7720 1 C7721 1 C7722 RBL60M 60G 1 C7723 1 C7724 1 C7725 1 C7726 1 C7727
R7750 ——2.2UF ——2.2UF 0. 1UF PLACE_NEARFL7720. 2: SMM 1. OUF —— 1. 0UF
0 300 T, v 0V T, v
e DSBS VMBS Db PR | Ehe C |k
R7751 20w
M
o8 o0 o2y 2C BKLT SDA iR o201 BKLT SDA J_
5% PLACEMENT_NOTE: = PLACEMENT_NOTE:
| 2C | D DEDI CATED. ONLY CONNECTS TO JERRY 1’5£W -

C7723 AND C77
PLACE

24
= NEAR=D7720. K: SMV

LCD BKLT LI NE W DTHS KBD BKLT LI NE W DTHS
[ LCDBKLT FET DRV R s LCDBKLT SW s PP5V_SO KBDBKLT SW s
M N_LINE_WDTH=2 WM O N_LINE_ W DTH=2 MV O N_LINE_ W DTH=0. 5 WM
M N_NECK_W DTH=0. 25 MV M N_NECK_W DTH=0. 25 MV M N NEGC W DTH=0. 25 M4
VOLTAGE=5V - VOLTAGE=53V VOLTAGE=2
GATE_NCDE=TRUE DI DT=TRUE SW TCH_NCDE=TRUE DI DT=TRUE SW TCH_NCDE=TRUE DI DT=TRUE
[ LCDBKLT _FET DRV s PPVI N SW LCDBKLT SW .
M N_LINE WDTH=2 WM O N_LINE W DTH=2 MV
M N_NECK_W DTH=0. 25 MV M N_NECK_W DTH=0. 25 MV
VOLTAGE=5V O DT=TRUE VOLTAGE=53V PPVOUT_SO_KBDBKLT as 58 68
GATE_NCDE=TRUE = SWTCH NCDE=TRUE DI DT=TRUE M LI WDTH-0. 5 W
PPVOUT SO _LCDBKLT 58 62 68 VOLTAGE=40V
M N_LINE_W DTH=0. 5 MVI

PLACE_NEAR=D7720. K: 9|
PLACE_NEAR=D7720. K: 5MVI

T-BONE C7726 AND C7727
MV PLACE_NEAR=D7720. K: 9MM

ISYNC MASTER=J44
T

SYNC DATE:O&/ 12/ 201

LCD AND KBD BKLT DRI VER

d} Appl e I nc.
®

<E4LABEL>

M N_NECK_W DTH=0. 25 MV
VOLTAGE=53V

PPVOUT BKLT FB
=

[—PPVOUT_BKLT FB? 8

M N_LINE_W DTH=0. 4 MM
NECK_W DTH=0. 25 MV

M N_NECK_\
VOLTAGE=40V

M N_LINE_WDTH=0. 4 MM
M N_NECK_W DTH=0. 25 MV
VOLTAGE=53V
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1 " 5V SO S t C her Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
2027218 37 301523 s PP3V3_S6 Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mMA is required to support pull-ups. Alternative is strong voltage
CRI TI7CAL di viders (200/100) to 3.3V S5, which burns 100nWin all S-states.
1
e %Z&: 0 15251051 D
u7870 2 GerY CRLTI CAL CRI TI CAL
| SL8009B 0603 L7870 XDP_CONN
DFN 2. 2UH 2A- 0. 155- OHM PP1V5_S0 8 47 60 61 63 65 68 >
o mm>—PLV5S0_EN 2len ORI TI CAL Lx(8 pP1V5 SO SW [ 7840
o @ P1V5S0 PGOOD 3|por vrel6 1R7882 Vout = 1.508V o5 61 60 45 14 11 5 _PP3V3_SUS alons SON PP1V0O5_SUS 16 65
10 MAX CURRENT = 0. 6A
Alski P Rsl |5 5% 5 1 Vout = 1. 05V_
D THRM PAD %;E'\év Freq = 1. 6MZ N auT| l\/gx O.Jrren%3 = 0.35A
35352535 ] °© z SJEN NGZx NC
XDP XDP
C78401 an BB 1C7841
P1V5_SO0_FB_R CRITICAL | CR TICAL 18 —— 5 7 e fOOZUF
1C7873 |1 C/874 ggv’z‘l' 2 xgg% —
c7876:| [R7T880 ——Z&F ALK ’ )
2 2
10P§ iflﬁ 8863 8863
oo &N 2 160 1
402 2402
P1V5_S0_FB | |<Ra>
'R7881
1013K
16w
it
SLF
2
<Rb>
Vout = 0.8V * (1 + Ra/ Rb)L C

SYNC DATE:OE/ 12/ 201

ISYNC MASTER=J44
M sc Power Supplies

d} Appl e I nc.
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8 7 6 5 4 3 2 1
1.5V SO Audi o Switch (BYPASSED)

Loadi ng specs per J41/43_Power Budget _Ri vi era_rev0. 99e

R8042 — PP1V5 SOSW AUDI O HDA 8 11 17 60
0 -
%% ¢ PPLV5_SO 1 2 PP1V5 SOSW AUDI O HDA
u il EELD SO A0 fae 3.3V SUS Switch
5% M NCNEGKW DTH-0. 17 Tn
gow kg 802
NOSTUFF 0201 - R8020
©002
R8040* Us020 090
10K US040 PP3V3 S5 TPS22934 e
1200 TPS22924 222 8 e U g ViESP 0612 Sromr
" = Csp ~ = PP3V3_SUS FET R L 2 PP3V3 SUS 5 1114 45 59 61 65
201, NOSTUFF ) VIN VOUT| AL [ Va TAGE=3, 3V ]
B2 | VMN  vour([BL EDP: 0.5A RITICAL M NLLINE- W DTH=0. 50MM 3 4 EDP: 167mA
D - D P3V3SUS EN B2 |on M N_NECK_W DTH=0. 20MM NC NG
CRI Tl CAL lJSO4O
o1 [Ty PLVSSOSW AUDI O EN 2 |on G\D uso20
NCSTUFF S g
8040 ! - Par t TPS22924C C8020 * @ Par t TPS22934
6]
1. O}éfm_ Type Load Switch Type Load Switch
6.3V
ozuf? : R(on) 19. 6 nChm Typ R(on) 63 nChm Typ
> @1.8V 21.8 nChm Max @ 3.6V 77 nmChm Max
-4 Current 2A Max = Current 1A Max
3.3V S4 Switch RB000 3.3V SSD Switch
5 o00e . W L C o1 58 54 59 45 40 41 52 3g 39 PPV SO
%
TPE3%0 b
77 Csp 0612- SHORT
£35 8§ _PP3V3 S5 AL PP3V3 S4 FET R 3 2 16 20 34 37 38 42 63 64 65 68 o1 5753 37 17 16 15 11 g o _PPIVOS SO -
6 &5 51 38 2 ]V, N VCUT[ B1 MK LINE W DTH=O. 500 " Eoe 2.4a 2927 26 18 17 136 19 13 13 3, PP3V3 S5
= M N_NEGKW DTH=0. 20MM N Ne
—
CRI Tl CAL 1
61 27 26 18 (TR S4 PR EN ON us00o “ ?lou?:o VoD
GND Par t TPS22920 VDD 2% Us0os
= uso70 2 CERM X5R SLGBAP1471V 4 2
o Type Load Switch 0201 TOEN 2
SLG5AP1453V =
C R(on) 5.5 MOHM TYP P3V3SOSW SSD FET RAVP o TOFN 3 . 15 [IE)—PCH HSI O PVR EN oN 5 PP1VO5_SOSW PCH HSI O .o 0s
©8000 * il o2 = SSD PWR EN 2 joy RTA ¢ 5 PP3V3 SOSW SSD FET Fme s EDP: 1.84A
0 15 o es
10K —— aurrent aA MAX C8071 [ & VaTAG= v EDP: 5A D
Son 2 4700535“ G\ND M N_NECK_W DTH=0. 20MVi Sense R on sensor page C8005 : ©
. E . arEE UB0OS
uso7o0 oy
= = 402 Par LC5AP1417V
N 0 Par t SLGEAP1453V { art SL&S
o1 60 -
- T L Wi h
3.3V S3 Switch on Type Load S ten R
. n . m
R8011 oko1 R(on) 7.8 mohm Typ IEz@(?tv) Vi TBD mOhm Max
0.002 @25C 8.5 nthm Max 9s m Vax
iw
. 08010 . Current 5. 3A Max Qurrent 6A Max
5 % ppava ss TPS22924 PP3V3 S3 FET R P PP3V3 S3 15 15 19 39 42 65 60

2
BJ:\N\/ J<4 EDP: 1.02A
NC NC

56 29
36 18 17 1o csp
VOLTAGE=3. 3V
68 65 61 60 2 AL M N_LI NE_W DTH=0. 50MvI
e |MIN  VOUT( [[ar__] M N REGCW DT 20ma

CRI Tl CAL
P3V3S3 EN
° D i R Us010
C8010 * g Par t TPS22924C

Load Switch

% Type
0201-1 R(on) 18.5 nthm Typ

@2.5V 25.8 nChm Max

REMOVED THE ANALOG POWNER GATE AS SLG5AP1471 SHOULD BE AVAI LABLE BY THEN

= Current 2A Max

3.3V SO Switch

60
#°_PP3V3 S5
is
25
68

Iger2

61 60 (TR P3V3S0_EN

e
Al v s

3. 3V Sensor

I

40 38 36 SMC_SENSOR PWR EN

Us030 Sense R on sensor page
TPS22924 PP3V3 SO FET a1 65
csp
AL EDP: 1A
WIN vour([e
CRI TI CAL us030
N a\D Part TPS22924C
s} Type Load Switch
R(on) 18.5 nChm Typ .
@2 5v 25. 5 mohm v 5V SO Swi tch
Current 2A Max
= 66 65 63 62 57 56 55 46 33 g2 —_PPSV S4
Switch * C8080
- 0. 1UF
Voo T 159
U3050 R8050 Us080 S o
TPS22934 0 SLGBAP1443V =
S PP3VVgT§;S:\;V S\/NS FET R 1 2 _PP3V3 S4SW SNS 40 41 42 65 P5VSO FET 7 | cap TDFN 3 o
N vorlau ] MEREWET %, P SOmA - T on -
HNEC mm - P5VS0_EN 2 5 PP5V FET
T o v L 8081 * o 5VS0 oN - 5V 50 aes
ON 4700PF GND EDP: 1.1A
10%
ao Us050 v - Us080
p=l 201
L Par t TPS22934 Par t SLGBAP1443V
Type Load Switch = Type Load Switch
R(on) 63 nChm Typ R(on) 15 nChm Typ
@3.6V 77 mChm Max 17 nmChm Max
= Current 1A Max Current 2.5A

SYNC DATE:O&/ 12/ 201

ISYNC MASTER=J44
TTILE

Power FETs

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

S5 Enabl es
S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm 63 61 36 29 18 13 E PM SLP S4 L
56 37 36 SMC PM &2 EN 29 27 26 18 17 16 15 13 11 8 _PP3V3 S5
81 Rfi(:)LélO 77 68 65 61 60 59 56 St andby Enabl es ’RSlll 1R8112 ]R8113
56 37 36 SMC PM G2_EN 261 59 S5 PWR EN — S5 PWR EN QoD s o NOSTUFF 20K 0 3. 3K
o1 MAKE_BASE=TRUE MAKE_BASE=TRUE — 5% 5% 5%
506 Cc8170 : 20w 20w 20w
120w NOSTUFF 0. 1UF .
e L Ca142 e , 201 , 6201 , 201
(jjw:wup cﬁwoggblz TPAD VBUS EN oo o
6.3V
2 Gien PSSO, 62 Sm N%T:lf';?) o1 co P3V3S3 EN — P3V3S3 EN oD w0 o
D PLACE_NEAR=U7501. 21: 7nm PM SLP S5 L 74LVC1IG32 — S4 PWR_EN OO 15 20 27 0 61 MAKE_BASE=TRUE ——
= el R SoTsat l - DDRREG EN _— DDRREG EN
4 S4 PVREN — 5S4 PWR EN [OD 10 7 27 00 o e BASETRUE — o >
SMC_S4 WAKESRC EN NAKE_BASESTRUE NO STUFF NO STUFF
S5 Power Good R b — SAPWREN o
o ze B o0 6 + C8111 * C8112 |+ C8113
—— 0. 1UF ——0.470F ——o0.470F
51 4 Beovaz Gon =g, =g, aF =70
88 85 pl ACE_NEAR=U7501. 20: 7mm R8115 : ‘%»;M : %zw xR : %zw X5R
R8141% A0, sk a0 16 o - P
100K Wy ) g . :
i S e Re117
201, SMC- - >PM_DSW_PVRGD 0201 5%
120w
S5_PWRGD — S5 PWRGD %
e = neesemE QD00
USB PR EN — USB PWR EN
o e BAseSTrE = QoD < o
NO STUFF
SSD Enabl e R8179 o114 Wobi 1 e Syst em Pover State Tabl o
65 61 36 20 15 13 _PM SLP S4 L LAAAZ P5VS4RS3 EN RC ey
SSD PVR EN — SSD PWR EN 5% [ 5 [— [ [— - s
61 60 30 15 EW:TRLE — @ 15 30 60 61 1/'\;0W R NO STUFF A ) &gﬂ or
e D8175 R8175 o - x ' ' ' ' ' '
SM 201 0 PG00, 4 e Soon (580 1 1 1 1 1 1 o
RB521ZS- 30 Toow = B T n 2 2 2 3
K M
NO_STUFE 0301 p— T 1 1 5 5 5 5
RB176 FO—
N Ooep S oop (S4) 0 1 1 o o 0 0
P5VS4RS3 EN D 20 . p—— T . 5 5 5 5 5
5V needs to be held up o & PSVS4RS3 EN 56 Jp—— o 1 o o o o o
so 1.05V can fall after 1.5V %F NO STUFF [ Loggle 3tz o o o o o o
C s oo 1 C8175 T L o o o o o o
—— 2. 2UF
T, &%
o 2927 26 18 17 16 15 13 11 3 _PP3V3 S5
BREERY,
= BYPASS=UB160. 5 3
1 C8180
0. 1UF
i SO Enabl
. . 2 CERW XS5R na es
SO Rai | PGOOD (BJT Version) Re178 s 0201 — PM SLP S3 BBy 26 27 4 o
66 63 36 10 17 13 [FF)—PM SLP S3 L IAAAZELPMSLP S3 R L ' MC74VHCL DB = :
PPV SO 55551 as s 2 e sa oo o Uglgo\"“ 24} PM SLP S3 BUE L R8188
29 27 26 18 17 16 15 13 11 8 _PP3V3 S5 1 20w VAKE_BASE=TI 68K
B BHEEBY VE 2 NOSTUFF A NO STUFF 1 1 1 1 o
R8151 201 'RB180 D8185 R8185 |'R8184 R8186 |'R8187 Haow
54. 9K s kR M 201 0 330 39K 0 , 201
% % & o %
il 20w 536 RB521ZS- 30 20w 20w 20w 20w -
% W PR e
2o e NO_STUFF , teor . D8184 |2 3 , thor P1V5SO EN _— P1V5SO EN
VMON 5V DIV ALL SYS PWRGD 16 17 36 61 220 RE13E e mwson 16 om | ce escanaso oo 701 o | s s b esere—— o D * =
5.0V Dvider: 1.07V 1.5V Codec Enabl e( BYPASSED NO/\) 820 61 604 P5VSO EN RB521ZS- 30 — P5VS0_EN o0 61
'R8152 c8159 i 1l  Pveseno : 2 e S = o>
15K « PLACE A RS GRE™ e RB5217S- 3 o1 60| P3V3SO_EN — P3V3S0 EN omy co e
1%0w CRITI CAL Rﬁ]})ﬁ5 W LA NeARABO30. 2 o VAKE_BASESTRUE -
M 201
, 201 @150 13 [I)—e—AD. PVWR _EN LAAAZ oo st s ion o om
= NOSTUFF 1% 61 s7 P1VO5S0 _EN — P1V05S0 EN _—
1 @| | ASMCCO179 e 156w VAKE. BASESTRUE = losng
= 62 64 65 68 77 \ DFN2015H4- 8 sor a0 NO STUFE NO STUFF
PPavaso  EESBE oo, NC—® — 1 8188
17718724 28 30 K A P1V5CODEC EN D 1 C8185
PEEEE 0 OR 1/ Il vy -9 -9 e
‘R8158 f VMON QB BASE ® 37650854 e a0 10 e
15K \ g MF
B 1%0w NC! 2 PLACENEARELB040. C2: T 10% ez . s A
A 2 Y e reanann 56 aom - - e o
5 200 = & 05
VMON 3V3 DIV L
33V O vider: 107 PLACE NEAR-LB040. C2: Trm 3. 3V SUS Det ect
1
R8159
7. A5K - SRR FEE TS
15 p
e No stuff CB131, 12nms BYPASSELB130. 6: 2. S PP3V3 SUS RQ Ge H
o Mn delay tinme c8130 8 11 14 45 59 60 61 65 CHGR VF neration
RB155 UB130 Sense input . 'R8133
e PPIVE SO . 1K W o - threhold is 3.07V 6.3V
R NNV e 07V e @2m s EMSLE SO BUEL cRTICAL - T 0 30 30 37 30 5 33 39 37 PPIVA2 GO
1
B o e = 53
Q@ vth o @d 250u 10K 65 61 60 50 45 14 11 5 _PP3V3 SUS 2 |SENSE  Ug130 RESET* 1372 s
5% 11200
720w TPS3808G33
4 SuS PGOOD CT s ler e e VFRQ Low Fix Frequency 201,
Threshol ds: . i i R8169 NO STUFF THRM VFRQ H gh: Variabl e Frequency ¢CHR VERQ  forymy =2
: SO Rail PGOOD Circuitry p1 1 200 5 G0 PAD
VDD 2. 734V-3. 010V O-PLVSS0 PGOD IAAA2 ¢ C8131 - N @131 ,,D|s
V2MON: 2. 815V- 3. 099V (1SL version used for devel oprment) oW 1000PF owszoeLres |
V3MON: 0. 572V- 0. 630V 2601 1 2 1% cerm orquooer-3 | K
VAMON: 0. 572V- 0. 630V e e w0 PPAVE SO RB165 0201 3
WRUBERBEHY ss [Ty—PBYS4RS3 PGOCD 1 2 5
%0 57 53 37 17 10 15 11 g g, _PPIV —— % = 1[6% sk
C8160 ! 1/ 20w s PMSLP S3 R L
65 65 69 61 60 59 47 5 _PPIV. 0. 1U 2 R8164 L
%3 ppsv so 4 100 | )
ig R e R of ~ PUrTy 7 —PLV05S0 PGOOD LANAN— SUS Enabl es
5%
A R8160 R8170 R8172 sauaa\z/)g?& = R8168 1/ 20w 61 40 13 [T PM SLP SUS L — PM SLP SUS L oD 12 40 61
6. 04K 15K 6. 04K M MAKE_BASE=TRUE — SYNC MASTER=J44 SYNC DATE=08/ 12/ 201
5V Divi der 15 1% 15 us160 100 201 | — —
1/ 20w 1/ 20w 1/ 20w | SL88042| RTEZ ss [T DDRREG PGOOD 1 2 R8190
3.10v @4.5vmin e A L Torn 35352310 e 0 Power Cont r ol
P5V DI V_VMON 3_|vamon W1 Ne SOPGOCD._! SL 2 Toow
1.8V Divi der P1V5_DI V_VMON s fvavmon T RB162 , 501 Appl e Inc <SCH_NUM>
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8 11 13 15 16 17_18 26 27 29 56

59760 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59 60 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59760 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59760 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59 60 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59760 616568 77 g5 60 41 . PP3V3_SOSW SSD EE ==
8 11 13 15 16 17_18 26 27 29 56 —
59760 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59 60 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59760 61 65 68 77

8 11 13 15 16 17_18 26 27 29 56

59760 61 65 68 77

PP3V3_S4SW SNS

8 11 13 15 16 17 18 26 27 29 56
5976076165 68 77 65 41 30 _ PP3V3_SOSW SSD —
8 11 13 15 16 17 18 26 27 29 56 —

59760 61 65 68 77
8 11 13 15 16 17 18 26 27 29 56
59 60 61 65 68 77
8,11,13,15,18.17 18 26 27 29 56
59760 61765 68

PP3V3_S5
PP3V3 S5

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

— PP3V3 S4

38 37 34 29 18
8

— PP3V3_S4

PP3V3_S4

PP3V3_S4
PP3V3_S4
PP3V3_S4
PP3V3_S4

IIIIIIIIIIII

— PP3V3_SUS

- M N-NECK-W BHES: 25 MARE BASESTRUE

73 65 55 41 22 21 20 19 17

PP3V3_SUS
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PP3V3_SUS

PP3V3_SUS
PP3V3_SUS
PP3V3_SUS
PP3V3_SUS
PP3V3_SUS

I III I III III I III III

— PP3V3_S3

NZNECK-W DTH=0. 2
PP3V3_S3

851302081 85 4

8918081858677

8 11 13 15 16 17
2536373086 Lo 65”617 65"6H —

= a1 65
M %@@:& ﬁé@ gom WRRE | BREES e

1113 15 16 17_18 26 27 29 56
42 25 24 23

1113 15 16 17 18 26 27 29

18 29 34 37 38 42 60 63 64 65
58

18 29 34 37 38 42 60 63 64 65

18 29 34 37 38 42 60 63 64 65
8

K
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s
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MARE BASESTRUE

15

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

PP3V3

I III I III III I III III

BIBEIBIBALE

PP3V3

a7
8733°13"15%18"12%18%4 20 20 a7
=_;§XSEQ B BBHAR

3 43 44 46 47 50 61 62 o4

s

g

PP3V3_S0

38

o — _ 10 51 52 65
w@é&‘é}& W%é@;mu o o1 60 0 45 14 11 o _PP3V3_SUS
— PPDCIN G3H | SOL 10 5152 68
— PPDCIN_G3H | SOL 10 5152 68
C 5 PPDOIN G3H — PPDCI N G3H o1 52 05 00
WRREASRSES TRUE
— PPDCI N _G3H 51 52 65 8
%1 PP3V42_GBH — PP3V42 G3H gy e o7 an e s s
& %ﬁg@g gfg EWm 60 65 00 42 39 10 10 15 _PP3V3_S3
PP3V42 139 32 54 % 57 %8 %0 45 5
PP3V42 G3H 17 30 2 31 %0 7 58 39 a5 =1
PP3V42_G3H Hmsmss e mnsn
PP3V42_G3H 1739 33 34 5 57 38 39 45 5
PP3V42_G3H 52035 0 97 0 am
PP3V42_G3H T3 5 33 31 3 57 38 39 45 51
PP3V42_G3H 17305 30 %0 57 50 a5
PP3V42_G3H Doy mnsn
PP3V42_G3H FEp PR
PP3V42_G3H 1 a0 33 34 3 57 38 39 45 51
PP3v42_G3H e e oi oz ot
PP3V42_G3H TnuBURHEN - PPSVS SO
PP3V42_G3H Mg mwsn
w37 ¢, PPVRTC GBH — PPVRTC G3H 01213 17 5
WA Al =7V
B _ ey by Y BRIV S0
= S 20 24 18 17 13 13 12 11 5 _PP3V3 SO
5V | | o an oy 7788 5 BEE 50_PP3V3_S0
Rai |l s Blwnyuunnlh ppava so
o o5 5004 PP5V_S5 — PP5V S5 2 55 0 0
GRS
MAKE_BASE=TRUE
PP5V_S5 30 55 65 o8

PP5V_S$4

— PP5V_S4

sufransg = BHe
%W DrH=0. 175 W

— PP5V sS4 wm

— PP5V S4 o e

— PP5V 54 B

= PP5V 54 2 3 a0

PP5V_s4 _ +=-FEESV 54 B

sufransg =$ — pp5v 4 N
— pp5v

=—brevot i

= #a o

s aals 32 17 52 _PPSV_SO — PP5V_SO 16 17 32

- g&%ﬁ% YBHES 2 -

PP5V_S0 101

32
88

PP5V

PP5V
PP5V 11 22
PP5V e

PP5V
PP5V
PP5V
PP5V
PP5V

16 17 32
51 85 68

1617 32
54 56 80

16 17 32
58 80 81
16 17 32
51 65 68
1617 32
54 58 80
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BBIBB1E [BRBKBIE

55 56 57 60 62 63 65

55 56 57 60 62 63 65
55 56 57 60 62 63 65
55 56 57 60 62 63 65
55 56 57 60 62 63 65
55 56 57 60 62 63 65
55 56 57 60 62 63 65
55 56 57 60 62 63 65

55 56 57 60 62 63 65
41 44 45 53 54 58 60

PP5V_S0_FET

60 41

PP3V3_S0

18 29 34 37 38 42 60 63 64 65

61 62 64
8112

18 29 34 37 38 42 60 63 64 65
5

20 34 37 38 42 60 63 64 65
73 65 41 10 5 _PP1
20 34 37 38 42 60 63 64 65

DDR =

114 45 59 60 61 65

PP1V35_S3 —

30 41 65

— PP3V3_SOSW SSD

PP3V.

TBT

L ) . 20
PP3V3_S4_TBT

1.5V/ 1. 35V/ 1. 05V RAI LS

PP1V.

Mﬁ';ﬁ%?'g T§‘f CPUDDR

DDR

8 10 41 65 73

8 10 41 65 73

PP1V35_S3

114 45 59 60 61 65 —
114 45 59 60 61 65
114 45 59 60 61 65
114 45 59 60 61 65
114 45 59 60 61 65

114 45 59 60 61 65

%ﬁﬁiﬁ%ﬁg o

PP1V35
PP1V35
PP1V35

1 14 45 59 60 61 65

114 45 59 60 61 65

18 19 39 42 60 65 68

73 68 65 55 22 _PPOVE75_SO_DDRVIT

PP1V35
PP1V35
PP1V35

BIBIR [3[3 163

I III III If III III

PPOV675 SO_DDRVTT

18 19 39 42 60 65 68 —
18 19 39 42 60 65 68
18 19 39 42 60 65 68
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18 19 39 42 60 65 68

PPVTTDDR S3 —
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PPOV675_S0_DDRVTT
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11712 13 15 15°18%26%58"8° Fi
o2 64 738 39 30 a1
19218%18%18%177 16 24 28 30 37
39740 41 42 43°44° 46 47 50

3 43 44 46 47 50 61

PP3V3_S0

8711712 131517 18 %“ 28%36%37

5 40 1 68

g1,62 84,65 68

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

PP3V3_S0

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]IIII]II]IIIIIIIIIIIIII

— PP5V_S0 FI:_T a

41 44 45 53 54 58 60

41 44 45 53 54 58 60

ren PP3V3 SO_FET

- BrH=
A
— PP5V_S0 FEI' a1
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REEE R — PP1V05_S0 84115 18
8177 "es s g8 17 = 8s%d
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— PP1V0O5_S0 6.8 11 15 16
—— &°ed
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1.84A | N
AGE=T. \
60 65 MAKE_BASE=TRUE
o — PP1V W P | 8 11 60 65
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20 65 73
2165 73
21 65 73

23 24 25 42 65

23 24 25 42 65

22 55 65 68 73

22 55 65 68 73

22 55 65 68 73

55 65 68 73

17

17

17

17

17

17

17

17

17

17

17

17

17

40 41 42 60 65

40 41 42 60 65

40 41 42 60 65

17 19 20 21 22

17 19 20 21 22

17 19 20 21 22

17 19 20 21 22

17 19 20 21 22

17 19 20 21 22

68 65 54 42 10 8

TBT RAILS (OFF WHEN NO CABLE)

PPVI N SW TBTBST 25
NECR WV DI .25 mm
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8 47 59 60 61 63 65 68
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8 7 6 5 4 3 2 1

MEMORY ADDRESS/ CTRL HDM VS TBT
MAKE_BASE MAKE_BASE
; _=MEM A A<0> — TRUE MEM A A<O> 20 22 73 s _=DP_TBTSNK1 M. C P<0> TRUE DP_HDM TBT M. P<0> 64 74
; _=MEM A A<1> — RE MEM A A<1> 20 22 73 s _=DP_TBTSNK1 M. C N<O> —— ime  DP HDM TBT ML NKO> o4 74
, _=MEM A A<2> —  TRE MEM A A<2> 20 22 73 s _=DP_TBTSNK1 M. C P<1> p—r DP HDM TBT M P<i> 64 74
7 _=MEM A A<3> — mEe MVEM A_A<3> 20 22 73 s _=DP_TBTSNKI_M._C N<1> — TRE  DP HDM TBT M. N<l> o 74
, _=MEM A A<4> = rRE MEM A A<4> 20 22 73 s _=DP TBTSNK1 M. C P<2> — IRE DP_HDM TBT M. P<2> 64 74
, _=MEM A A<5> —  TRE MEM A A<5> 20 22 73 s _=DP_TBTSNK1 M. C N<2> p—r DP HDM TBT M. N<2> 64 74
66 22 20 7 _VEM A A<6> — IrE MEM A A<6> 7 20 22 66 73 5 _=DP_TBTSNK1 M. C P<3> — RE DP_HDM _TBT M. P<3> 64 74
D P =MNEM A A<7> — e MVEM A A<7> 20 22 7 s _=DP TBTSNK1 M. C N<3> — ke DP HDM TBT M. N<3> ¢4 74
; _=MEM A A<8> — e MEM A A<8> 20 22 73 74 66 64 13 _DP_HDM _TBT AUX P — TrE _DP HDM TBT AUX P 13 64 66 74
, _=MEM A A<9> = 1mE MEM A A<9> 20 22 73 74 66 64 13 _DP_HDM _TBT AUX N p— DP_HDM TBT AUX N 13 64 66 74
; _=MEM A A<10> — 1rE MEM A A<10> 20 22 73 o6 61 13 _DP_HDM _TBT DDC CLK — Tre  DP HDM TBT DDC CLK 15 64 66
, _=MEM A A<11> = TrE MEM A A<11> 20 22 73 66 64 13 _DP_HDM _TBT DDC DATA — TRe  DP HDM TBT DDC DATA 13 s 66
7 _=MEM A A<12> = rRE VEM A A<12> 20 22 73 66 64 13 _DPMUX _HPD OUT — 1ee  DPMUX HPD OUT 13 64 66
; =MEM A A<13> — 1rE MEM A A<13> 20 22 73 -
7 =MEM A A<14> — RE MEM A _A<14> 20 22 73
- 66 64 23 15 %ﬁﬁBT — HDM TBTMUX SEL TBT 15 23 64 66
MAKE_BASE — HDM TBTMUX_SEL_TBT 15 23 64 66
: ;Em : ﬁigi = :x Em : 222: : Z j: o6 64 13 _HDM TBTMUX LATCH — DM TBTMUX LATCH 15 64 66
; =MEM B A<2> — e MEM B A<2> 2122 73
; _=MEM B A<3> — e MEM B A<3> A
; =MEM B A<4> —  IRUE MEM B A<4> 21 22 73
, _=MEM B A<5> —  TRE MEM B A<5> 2 22 73 EPD PANEKI;BASE
oo 2227 NEMB A<6> — ImE MEM B_A<6> 7 2122 66 73 w6 66 62 55 | 2C BKLT SCL — Tme  12C BKLT SCL 55 62 66 68
7 =MEM B A<7> —  IRUE MEM B A<7> 21 22 73 —
. =MEM B A<8> = MEM B A<S> e 1o 68 66 62 58 _| 2C BKLT SDA — mE 12C BKLT SDA 58 62 66 68
7 =MEM B A<9> — RE MVEM B_A<9> 2122 7
; _=MEM B A<10> — IrE MEM B A<10> 21 22 73
, _=MEM B A<11> —  TRE MEM B A<11> 21 22 73
, _=MEM B A<12> = rRE MEM B A<12> 21 22 73
; _=MEM B A<13> — e MEM B A<13> 2 22 73
. =MEM B A<14> = TrE MEM B A<14> 21 22 73
MAKE_BASE
66 22 7 _.MEM A _ODT_CPUO —  TRUE MEM A_ODT_CPUO 7 22 66
622207 MEMA RAS L = me MEM A RAS L 72022 66 73
oo 22207 MEMA VE L — IRe MEM A VE L 720 22 66 73
6622207 MEM A CAS L — IRE MEM A CAS L 720 22 66 73
7 _=MEM A BA<O> — e MEM A _BA<O> 2022 73
66 22 20 7, _MEM A BA<I> E TRUE MEM A BA<1> 7 20 22 66 73
7 _=NEM A BA<2> = mE MEM A BA<2> 20 22 73 UNUSED SI G\IALS
MAKE_BASE
66 22 7 _MEM B ODT CPUO —  TRUE MEM B_ODT _CPUO 7 22 66
62227 MEMB RAS L — e MEMBRASL 721226673
o522 217 NVEMB VE L = e VEM B WE_L 72122 66 73
w2221y MEMB CAS L = mE MEM B CAS L 72122 66 73
; _=MEM B BA<0> — TRUE MEM B BA<O> 21 22 73
66 22 217 _MEM B BA<I> E TRUE MEM B BA<1> 7 2122 66 73
7 _=MEM B BA<2> = mE MEM B BA<2> 21 22 73 VAKE_BASE
w12 NC PCIE_CLK100M FWP — TRUE NO TEST=TRUE NC PCI E_CLK100M FWP i o
e 12 _NC PCI E_ClLKIOOM FWN — TRUE NO TEST=TRUE NC PCI E_CLK100M FWN iz s
e 14 _NC PCl E_ FW D2RP — TRUE NO TEST=TRUE NC PCI E FW D2RP 14 66
e 14 _NC _PCl E FW D2RN — TRUE NQ TEST=TRUE NC PCl E_FW D2RN 14 66
MAKE BASE 1 NC PCIE FWR2D CP — TRUE NO TEST=TRUE NC PCIE FWR2D CP ., 4
o620 VEM RESET HSW L — T MEM RESET _HSW L ¢ 2 6 e 14 _NC PCI E FW R2D CN — TRUE NO TEST=TRUE NC PO E FWR2D CN .6
B e 12 NC_PCI E_ClL KIOOM ENETSDP — t1rye NO TEST=TRUE NC PCl E_CLK100M ENETSDP :2 s
612 NC PCl E CLK100M ENETSDN— 7TRryr NO TEST=TRUE NC PCl E CLK100M ENETSDN iz 66
16614 _NC USB | RP — TRUE NO TEST=TRUE NC USB_| RP 14 66 71
nes e _NC USB | RN — TRUE NO TEST=TRUE NC USB | RN 14 66 71
71 es 10 —NC _USB_CANVERAP — TRUE NO TEST=TRUE NC USB_CAMERAP 14 66 71
71 es 10 NC_USB_CAVERAN — TRUE NO TEST=TRUE NC _USB_CANMERAN 14 66 71
71 0s 10 —NC _USB_SDP — TrUe NO TEST=TRUE NC USB_SDP 14 66 71
71 0s 10 —NC_USB_SDN — TrRuE NOTEST=TRUE NC USB SDN 14 66 71
UNUSED MEMORY S| GNALS w1z NG HOA SOLNL =TmE oA SN =0
e 13 _NC PCl _PME L — TRUE NO TEST=TRUE NC PCl _PME_L 13 66
NO_TEST o 1a NC CLINK CLK — e NOTESTSTRE  NC CLINK CLK 1466
s 7 __NC NEM A CLKN<1> THE NC MEM A CLKN<1> o w6 14 _NC CLI NK_DATA — TR NO TEST=TRUE NC CLI NK_DATA 14 es
66 7 __NC MEM A CLKP<1> — \NCE BASERTRE NC MEM A CLKP<1> . 65 14 _NC CLI NK RESET L — TRUE NO TEST=TRUE NC CLINK RESET L 14 66
; _MEM A CKE<2> — e oot NG MEM A CKE<2> -
s 7 __NC NEM A CKE<3> e TNE NG MEM A CKE<3> o
s 7 __NC MEM B CLKN<1> e SETRE NG MEM B CLKN<1> .
6 7 __NC MEM B CLKP<1> NC MEM B CLKP<1> .
; _MEM B CKE<2> NC MEM B CKE<2>
o 7 __NC MEM B CKE<3> NC MEM B CKE<3> . o6 45 NC SMC TRST L —  Trus NO TEST=TRUE NC SMC TRST L 45 66
66 45 NC SMC MDL — TRUE NO TEST=TRUE NC SMC MD1 15 66
A %ﬂc MASTER=NMASTER SYNC DATE=MASTEH
e
65 53 62 60 57 50 55 40 33 37 _ PPV S4 Signal Aliases
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73 67

73 67

73 68

MAKE_BASE

73 68 7 TRUE MEM A DQ<0> A DQ<60>

73 68 7 TRUE MEM A DO<1> A DQ<56>

73 68 7 TRUE MEM A_DQ<2> A _DQO<57>

73 68 7 TRUE MEM A DQ<3> A DQ<61>

73 68 7 TRUE NMEM A DQ<4> A DQ<62>

73 68 7 TRUE MEM A DQ<5> A DQ<58>

73 68 7 TRUE MEM A DQ<6> A DQ<59>

73 68 7 TRUE MEM A DQ<7> A DQ<63>

73 68 7 __TRUE MEM A DQ<8> A DO<44>

73 68 7 __TRUE MEM A DO<9> A DQ<40>

73 68 7 TRUE MEM A_DQ<10> A _DQ<45>

73 68 7 __TRUE MEM A DQ<11> A DQ<47>

73 68 7 TRUE MEM A DQ<12> A DQ<46>

73 68 7 TRUE MEM A_DQ<13> A _DQ<42>

73 68 7 __TRUE MEM A DQ<14> A DQ<41>

73 68 7 TRUE MEM A DQ<15> A DQ<43>

73 68 7 TRUE MEM A DQ<16> A DQ<20>

73 68 7 __TRUE MEM A DQ<17> A DO<18>

73 68 7 TRUE MEM A DQ<18> A DQ<23>

73 68 7 TRUE MEM A DQ<19> A DQ<19>

73 68 7 TRUE MEM A DQ<20> A DO<17>

73 68 7 __TRUE MEM A _DQ<21> A DQ<21>

73 68 7 TRUE MEM A DQ<22> A DQ<22>

73 68 7 TRUE MEM A DQ<23> A DQ<16>

73 68 7 TRUE MEM A_DQ<24> A_DQ<38>

73 68 7 __TRUE MEM A DQ<25> A DO<36>

73 68 7 TRUE MEM A DQ<26> A DQ<37>

73 68 7 TRUE MEM A DQ<27> A DQ<39>

73 68 7 TRUE MEM A DQ<28> A DQ<34>

73 68 7 TRUE MEM A DQ<29> A DQ<32>

73 68 7 TRUE MEM A DQ<30> A DQ<35>

73 68 7 TRUE MEM A DQ<31> A DQ<33>

67 20 7 TRUE MEM A_DQ<32> MEM A_DQ<32>

73 68 7 __IRUE MEM A DQ<33> A DQ<24>

73 68 7 _ TRUE MEM A DOQ<34> A DQ<25>

73 68 7 TRUE MEM A_DQ<35> A _DQ<29>

73 68 7 TRUE MEM A DQ<36> A DQ<30>

73 68 7 __TRUE MEM A DQ<37> A DO<26>

73 68 7 __IRUE MEM A DQ<38> A DQ<31>

73 68 7 __IRUE MEM A DQ<39> A DQ<27>

73 68 7 TRUE MEM A DQ<40> A DQ<12>

73 68 7 __TRUE MEM A DQ<41> A DO<8>

73 68 7 __TRUE MEM A DQ<42> A DO<11>

73 68 7 TRUE MEM A_DQ<43> A DQ<15>

73 68 7 __TRUE MEM A DQ<44> A DQ<14>

73 68 7 __TRUE MEM A DQ<45> A DO<10>

73 68 7 __TRUE MEM A_DQ<46> A_DO<9>

73 68 7 __TRUE MEM A DQ<47> A DQ<13>

73 68 7 TRUE MEM A DQ<48> A DQ<53>

73 68 7 __TRUE MEM A DQ<49> A DO<55>

73 68 7 TRUE MEM A DQ<50> A DQ<50>

73 68 7 TRUE MEM A DQ<51> A DQ<54>

73 68 7 TRUE MEM A DQ<52> A DQ<52>

73 68 7 TRUE MEM A DQ<53> A DQ<48>

73 68 7 __TRUE MEM A_DQ<54> A DO<51>

73 68 7 __TRUE MEM A DQ<55> A DQ<49>

73 68 7 __TRUE MEM A DQ<56> A DO<2>

73 68 7 __TRUE MEM A_DQ<57> A _DO<1>

73 68 7 __TRUE MEM A DQ<58> A DO<6>

73 68 7 __TRUE MEM A DQ<59> A DO<4>

73 68 7 __TRUE MEM A DQ<60> A DO<0>

73 68 7 __TRUE MEM A DQ<61> A DO<3>

73 68 7 __TRUE MEM A DQ<62> A DO<7>

73 68 7 __TRUE MEM A DQ<63> A DO<5>
TRUE MEM A DQS P<0> A DS P<7>
TRUE MEM A DQS N<O> A DOS N<7>
TRUE MEM A_DQS_P<1> A _DQS_P<5>
TRUE MEM A DQS N<1> A DQS N<5>
TRUE MEM A DQS P<2> A DS P<2>
TRUE MEM A DQS N<2> A DOS N<2>
TRUE MEM A DQS P<3> A DS P<4>
TRUE MEM A DQS N<3> A DQS N<4>
TRUE MEM A DQS P<4> A DS P<3>
TRUE MEM A DQS N<4> A DOS N<3>
TRUE MEM A DQS P<5> A DS P<1>
TRUE MEM A DQS N<5> — A DQS N<i1>
TRUE MEM A DG5S P<6> — MEM A DQS P<6>
TRUE MEM A DOS_N<6> — MEM A DOS_N<6>
TRUE MEM A DQS P<7> — =MEM A DQS P<0>
TRUE MEM A DQS N<7> =MEM A DQS N<O>

720 67 73

720 67 73

20

20

Menory Bit/Byte Swi zzl

73 68 67

73 67 21 7

73 67 21 7

e
MAKE_BASE

73 68 7 IRUE MEM B DQ<0> — =MEM B DO<8>

73 68 7 __TRUE MEM B DQ<1> — =MEM B DQ<14>

73 68 7 __IRUE MEM B _DQ<2> — =MEM B DOQ<11>

73 68 7 __IRUE MEM B DQ<3> — =MEM B_DO<9>

73 68 7 __TRUE MVEM B DQ<4> — =MEM B DQ<12>

73 68 7 __IRUE MEM B DQ<5> — =MEM B _DO<10>

73 68 7 __TRUE MEM B DOQ<6> —— =MEM B_DQO<15>

73 68 7 __TRUE MEM B DQ<7> — =MEM B DQ<13>

73 68 7 __IRUE MEM B DQ<8> — =MEM B _DQ<24>

73 68 7 __TRUE MEM B DQ<9> — =MEM B DQ<30>

73 68 7 __IRUE MEM B _DQ<10> — =MEM B DQ<29>

73 68 7 __TRUE MEM B DQ<11> — =MEM B DQ<27>

73 68 7 __TRUE VEM B DQ<12> — =MEM B DOQ<28>

73 68 7 __IRUE MEM B _DQ<13> — =MEM B DQ<26>

73 68 7 __TRUE MEM B DQ<14> — =MEM B _DQ<25>

73 68 7 __TRUE MEM B DQ<15> — =MEM B DQ<31>

73 68 7 __IRUE MEM B DQ<16> — =MEM B_DO<5>

73 68 7 __TRUE MEM B DQ<17> — =MEM B _DO<1>

73 68 7 __TRUE MVEM B DQ<18> — =MEM B DQ<6>

73 68 7 __TRUE MEM B DQ<19> — =MEM B_DO<3>

73 68 7 __TRUE MEM B_DQ<20> — =MEM B _DQ<4>

73 68 7 __IRUE MEM B _DQ<21> — =MEM B DQ<7>

73 68 7 __TRUE MEM B DQ<22> — =MEM B_DO<0>

73 68 7 __TRUE MEM B DQ<23> — =MEM B _DO<2>

73 68 7 __IRUE MEM B _DQ<24> — =MEM B DQ<21>

73 68 7 __TRUE MEM B DQ<25> — =MEM B DO<17>

73 68 7 __TRUE MVEM B DQ<26> — =MEM B DQ<20>

73 68 7 __IRUE MEM B DQ<27> — =MEM B DQ<22>

73 68 7 __TRUE MEM B DQ<28> —— =MEM B_DO<23>

73 68 7 — TRUE MEM B DQ<29> — =MEM B DOQ<19>

73 68 7 __IRUE MEM B _DQ<30> — =MEM B DQ<18>

73 68 7 __TRUE MEM B DQ<31> —— =MEM B_DQO<16>
217 __IRE MEM B DOQ<32> — MEM B DO<32>

73 68 7 __IRUE MEM B _DQ<33> — =MEM B _DQ<40>

73 68 7 __TRUE MEM B DQ<34> —— =MEM B_DO<45>

73 68 7 __IRUE MEM B _DQ<35> — =MEM B DQ<43>

73 68 7 __IRUE MEM B DQ<36> — =MEM B DQ<46>

73 68 7 __TRUE MEM B DQ<37> —— =MEM B_DO<42>

73 68 7 __IRUE MEM B DQ<38> — =MEM B DQ<47>

73 68 7 __IRUE MVEM B DQ<39> — =MEM B DQ<41>

73 68 7 __TRUE MVEM B_DQ<40> — =MEM B DQ<60>

73 68 7 __TRUE MEM B DQ<41> — =MEM B_DO<56>

73 68 7 __IRUE VEM B DQ<42> — =MEM B DQ<63>

73 68 7 __IRUE MEM B _DQ<43> — =MEM B DO<61>

73 68 7 __IRUE MEM B DQ<44> — =MEM B _DQ<62>

73 68 7 __TRUE MVEM B DQ<45> — =MEM B DOQ<58>

73 68 7 __IRUE MEM B _DQ<46> — =MEM B DQ<59>

73 68 7 __TRUE MEM B DQ<47> — =MEM B DO<57>

73 68 7 __TRUE MVEM B DQ<48> — =MEM B DOQ<38>

73 68 7 __TRUE MEM B DQ<49> — =MEM B _DQ<37>

73 68 7 __IRUE MEM B DQ<50> — =MEM B DQ<32>

73 68 7 __TRUE MVEM B DQ<51> — =MEM B DQ<33>

73 68 7 __IRUE MEM B _DQ<52> — =MEM B DQ<35>

73 68 7 __IRUE MVEM B DQ<53> — =MEM B DQ<36>

73 68 7 __IRUE VEM B_DQ<54> — =MEM B DO<34>

73 68 7 __IRUE MEM B DQ<55> — =MEM B DQ<39>

73 68 7 __IRUE MEM B DQ<56> — =MEM B DQ<51>

73 68 7 __IRUE VEM B_DQ<57> — =MEM B DO<53>

73 68 7 __IRUE VEM B _DQ<58> — =MEM B DQ<48>

73 68 7 __TRUE MEM B _DQ<59> — =MEM B DQ<55>

73 68 7 __IRUE MEM B DQ<60> — =MEM B DQ<50>

73 68 7 __TRUE MEM B DQ<61> —— =MEM B_DO<49>

73 68 7 __TRUE MVEM B DQ<62> — =MEM B DQ<54>

73 68 7 __IRUE MEM B DQ<63> — =MEM B DQ<52>
TRUE MEM B DQS P<0> — =MEM B DQS P<1>
TRUE VEM B DQS N<O> — =MEM B DG5S N<1>
TRUE MVEM B_DQS P<1> — =MEM B DCS _P<3>
TRUE MEM B DOS N<1> — =MEM B DQS N<3>
TRUE MEM B DQS P<2> — =MEM B DGS P<0>
TRUE MEM B DOS N<2> — =MEM B DQS N<O>
TRUE MEM B DQS P<3> — =MEM B_DCS_P<2>
TRUE MEM B DQS N<3> — =MEM B DG5S N<2>
TRUE MEM B DQS P<4> — =MEM B _DQS_P<5>
TRUE MEM B DQS N<4> — =MEM B_DCS _N<5>
TRUE MEM B DQS P<5> — =MEM B DGS P<7>
TRUE MEM B DQS N<5> — =MEM B DQS N<7>
TRUE MVEM B DQS P<6> — MEM B DQS P<6>
TRUE MEM B_DQS_N<6> — MEM B DOS_N<6>
TRUE MEM B DQS P<7> — =MEM B _DQS_P<6>
TRUE MEM B DQS N<7> — =MEM B DG5S N<6>
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1 - U0500 CHARZ TP J4813 (KEY BOARD CONI
Functional Test Points S P2MM ; N POAER RAI LS :
me PP3V3 S4 | CT Test P
214 — PCl E TBT D2R P<0> PSM [ m— PPaVAZ oM 182938 37384200 FUNC_TEST es Ol nt S
PPA400 o= 17 30 33 24
36050 (LEFT FAN CONN) 702314 ) PAE TBT D2R N<O> El g: PPA4Ql  [CO—Tme V6 KBDL e Pres s PVES Prile PMSIP S3L 18 17 18 95 61 6 NC NO TEST
FUNC_TEST P: W& KBD2 1me  PPOV675 SO DDRVIT —
[ e PP5V SO 3_TPg 38 PO E OLKIOOM TET P P9 | ve as = 2255 65 73
Ber Fan hOIE PPA423 D= KBDS w
[ CLK100M TBT N WS KB TrE PP1VO5 SO
i TRUE EAN LT PWM = PPA424 [— 7T D4 aa | — §.8 11 15 16 17 37 53 57 60 61
W5 KBD5
[ — IRUE FAN LT _TACH E M o1k 24 .
S = T PV ppa4oz [O—ime VB KBO6 50 Hi gh Speed NO_TEST
1
PPA403 [O—=e VB KBL w
P W KBDB PCIE AP RRD C P
M ok 3 | m— 14 63 70
o :gizzg 3222 z:g> p%w PPALO4 [O—mme VE KBDO 5 [ PUEAPRDCN TRE 4 6 7o
> 1
[ PPA405 CO—mue W5 KBDIO s O PCE AP 2R P TRE L es 68 70
P2V [O—me W5 KBDL1 - CO—PAEAP 2R N TRE 4638 70
70 68 63 14 PCIE AP D2R P oo [O—me V5 KBDI2 34 TRUE
GN\D E
34002 (ALS/ CAVERA CONN) 70 68 63 14 PCIE AP D2R N N PPA410 [ 1me V& KBDI3 T IRE >—PQAE SSD RD C P<3..0> 12 30 70
= PPA4TL *o= e O POESSDRDCNG..0>  TRE 5o
SVBUS SNC 1 SO ScL w52 38 39 12 72 75 v O—as 08 KDL S TE
SMBUS SMC 1 SO SDA 3492 36 30 43 7271 83 10 USB3RPCI E SD D2R P PSM [CoO—®E WS KBD15 CAP 4 [ — g E SSD R2D P<3..0> _ 20 70
[>—me PP5V S3RSO ALSCAM E I "o USB3RPG E S D2R N N %“ PPA420 [D—== x KEDLE MM s s E SSD R2D Ne3.. 0> o w0
KBD17
e MPl_CK CONN s == PPA421 D= w we  PP3V3 SO ot o2 et g 10 > PELE 55D D2R Pes. . O 12 50 69 70
[O—me_ MPI_CLK COW P s P2MM [ s | — 818018718008 07 19 24 20 30 a7 [O—POE SSD D2R N<3..0> TRUE
CAM SENSOR WAKE L CONN . 72 47 12 =, HDA SDI NO 1 %”‘) [O—me V5 KBDILO I * 2 s T
PP3V3_S3
[ _me M PI_DATA COWN N . .y  WPPA408 = rme VS KBD20 " e 15 16 19 39 42 60 65
[>-ume MPL_DATA COWN P o [ % [ = 8,12013,15,16,17 16 26 27 20 56 [C-ECLE BT R2D C P=3. 0 125 70
o= 1 2C CAM SCK e S>EMPLAKN 13N [O—me W KBD22 u CO—me PP3V3 S5 AVREF SVMC_ 36 o7 [-PCLE TBT R2D C Ne<3..0> ™ m
[O-tme | 2C CAM SDA o 5 O—MPL_AKP 1 PPA441l  — ime W KBD23 2 o>—mrPPOV42 G3H 173932 34 3 37 38 30 45 1 >-BUE TBT_R2D P<3. . 0> E sene
% PEEM PPA442 tme V6 KBD ONOEF L [O—me PPSV SO 16 37 97 @1 as a5 53 50 POE TBT R2D N<3..0> e
3 MP DATA N = = % 2 v 55 54 58 60 210
J9500 (RI O POVER Pl NS) M Pl DATA P 7 PPA443 CoO—me W LEFT SHFT KBD o CO—me PP5V S4 32 33 46 55 56 57 60 62 63 65 [-BCLE TBT 2R P<3..1> 42 0
we  PP3V3 S4 [— PPAdAs  [O—Ime VB LEET CPTION KBD I CO—me PPSV S5 34 56 65 [C-EJE TBT 2R Ned.. 1> TRE
| — 18 29 34 37 38 42 60 63 64 65 TROE 23 70
[O—me PP5V S4 O a6 55 56 7 a0 02 o5 <o [O—me W5 CONTROL KBD I O—me PPBUSGH sswsis2sscs e 25 70
#a PPDCL N =
S v w0 B e e v H o s e [-PCLE TBT D2R C N<3..1> ™ e
e QD PPVCC SO_CPU
US000 CHARZ TPS |- 8 10 42 54 65
J:‘ 3 | pC OLK2AM SMNC P2 34800 (TPAD CONN) CoO—USB3 EXTADRR P 143371
PPA419 SVBUS SMC 2 S3 SDA OSB3 EXTA D2R N TRE wwmn
e =WBLs SM 2 o9 oUn PVTTI
LS e > 34 36 39 76 Co—m®E Pl DDR S3 s 65 00 73 .NC PM SLP A L e NC PM SLP A L TRUE
s3 sa 2t 50 99 70 = -
—m=e PP3V3 TPAD CONN 54 USBS EXTA R2D C P 143371
o—me PP5V S4 CUMULUS .. USB3 EXTA R2D C N SR
fa—t 72 OLKIN 5 NO_TESTs USB3 EXTA R2D N T sen
e PSOC SCLK I [ \USES_BEXTA RZD N o wmen
o PSOC_MOSI 3
e 7> SOLK . USB3 EXTB D2R P PR
o> PSOC M SO . USB3 EXTB D2R N TRE s
o= 72 M SO I TBTBPWRSW | SET V3P3 . B3_EXTB R2D C P TRE  ien
> 75 MOSI . TRUE [ USB3 EXTB RD C N TRE s
TRUE
o—== PSOCF CS L a TBTBPWRSW | SET_SO R
2
o Z SL a [_IBTBPVRSW | SET S3 TRE
KEY A«
36601 (AUDIO 2- M KE GO g ::; 22 ke CT L 3 TRUE PCl E_CLK100M SSD P 1230 70
34 PCl E CLK100M SSD N TRUE
[ Z2 HOST | NTI TBTAPWRSW | SET_V3P3 CO—PAECGKIOOMSSDN 12307
SMBUS PCH CLK 14 16 19 39 63 72 IRUE DM C_SDAS 47 50 T = * e = MEM.A DO<63. . 0> TRUE rEerT TR
SMBUS PCH DATA DI e OMC SDA2 w O IBTAPVRSWISET SO = Co>—PCOE CLKIOOM TBT P 12 25 68 70
" DM C OK3 Y TRUE [PCLE CLKIOOM TBT N TRE 1, 23 68 70
TBTA| W I 2 ——PCLE CLKI00 "
e M AP P 12
TBTAPVRSW | SET_S3 R e
16602 (AUDI O LEFT SPEAKER CONN) I Tl PPVTTDDR_S3 - [—FEQEQKIOOMAP N TRE a0
[ o5 68 73
[O—tme SPKROONN L QUT P 10 50 7 - BLARD G el On 23 26 74 TROE E_CLKI00M P RE 23z
[>—me SPKRCONN L OUT N 15 50 17 37000 (DC POAER CONN) —BLARD C Nel. 0> E s Co—PCOE CLKIOOMCAMERAN  TRE ;5 7o
J7715 (KBD BACKLI GHT CONN) SPK TBT A R2D P<1..0> TRUE TRUE
[y == SO LD a7 50 e TDM ONEW RE NPM = 7
o—m=e QUT_SO_KBDBKLT a5 58 [o>—me  SPKROONN SL QUT P = OB ARD ML 02 e wm
> KBOLED CATHODEL as s 1me  SPKROONN SL_QUT N P £DAPTER SENSE o e O MEM B D063, 02 Taer T
[>—me KBDLED CATHODE? o = a8 50 77 [>—me PP18VS DO N FUSE o C—IBT A D2R C P<1> 2 74 TROE
[>—TBL A D2R C N<l> T
16603 (AUDI O RI GHT SPEAKER CONN) T LU QL [—__TBT A DR C P<0> e
: TBT A D2R C N<O> TRUE 26 74
[ SPKRCONN R OUT P 5 50 77 TRE
D_‘LELQWLAB 50 77 TBT_A D2R
| m— P<l> 23 26 74
CO—me SPKRCOWRID a7 50 e PM CLKRUN L [ IBL A D2R N<l> e
[ep————— = 15 36 15 a8 2 26 74
e SPKROONN SR OUT v oo Co—mwme PMSYSRST L 1517 38 72 [O—IEL A 2R P<0> TRE 4 20 e
o—=E N 48 50 77 [O—IBL A D2R N<O> TRUE
o oD o _mun
I —IBT B ReD C P<l. . 0> 23 27 74
= C—me SMCONOFE L 543607 [>—TBT B ReD C N<1..0> TRE
: TBT B R2D P<1..0> TRUE 27 HDM | G CLK P
J7050 (MAIN BATT CONN) J8300 (EDP CONN) o—IBrB R2D N<1..0> TRUE i: = HDM_ 1 G CLK g e .
e PPVBAT G3H COWN o1 s O PPSVR3V3 SWLCD o [—IBLB 2R C P<0> TRUE = HOM N T o3 o 74 Unused nets with off page
SMBUS SMC 5 G3 SCL J6100 (LPC + SPI CONN) TBT B D2 a = LG DATA C P<2,. 0> RE 63 64 7a )
CO—me SMBUS SMe 5 &8 SCL ss 39515276 [ — R C N<O> TRUE (Nets with off i i
1me PPVOUT SO LCDBKLT e [O—HDM LG DATA C N<2.. 0> TRE e of fpages not used on this project)
O—me SMBUS SMC 6 G3 SDA 5600 5152 76 [m e ]2 TP needeq—tme PP3V42 GaH 99 98 13 g0 9 5 DI B DZRC P> TRE 27 T [ D PR EN 1
[O—me 12CBKLT s o o o [—me PPSV SO A Esit T TBILB DR C Nel> TTR“E 27 7 oY EN 10
RUE
I — [ e 12C BKLT SDA o [ LPC CLK24M LPCPLUS gorsheost S ep—, TBT B D2R P<O> 23 27 74 Z18 T L 15
= 51 o—mE LCD HPD CONN o o—mE LPC AD<0> 14 36 45 72 [— 1:1 B D2R N<0> TTit;EE o
ot LD O L 1 62 [t LPC soo2e 10 36 45 72 [ B_D2R P> SR > FWAR N s
16601 (2 [O—me EDP BKLT PVM o [O—me LPC AD<I> DN [>—IBT B D2R N<i> TRE P L .
M C CON TRE =
( N) SMBUS SMC 0 SO SCL 36 9 62 76 [O—me LPC AD<3> 14 36 45 72 [CO—ENET_MEDI A SENSE s
[O—me CON DMC PVR SMBUS SMC 0 SO SDA 36 39 62 76 —me PCOE AP 2R P 14 63 68 70
(> me CON DM C SDAL [ EDP PANEL PVR CR PSR EN o > e XERLICPLUS GRLO 15 10 45 [O—me POE AP 2R N 1469 65 70 O ID R ELL 1
> me CONDMC QK o= i :m AUX P 62 7 Do—=e Lf;i RESET L 1845 [ me POE AP RD P 6 = ifl Low LR 1
CoO—=E AUX_N 62 74 = S 36 37 45 TrRE__PCOE AP R2D N = P_PER| PHERAL DET 13
e DP INT M_P<0> = w070 en NG XDP PCH HOCKA — = NC_XDP_PCH_HOOKA o AW 12C INT L
o 68 NC XDP_PCH HOOKS ——  MAKE_BASE=TRUE -
CO—=me DP INT M. N<O> — NC XDP_PCH HOOKS o8 AL I PHS SWTCH EN
62 74 TP XDP PCH OBSEN B<0> VAKE_BASE=TRUE 2
O—me DP INT M P<l> 2 7 OO—me SMCTXL a7 NG XOP =tme___ . NC XOP PCH OBSFN B<0> CO—ENETSD CLKREQ L 12
e PCH VSS NCTF<19> tmE  DP INT M N<l1> o CH_OBSFN B<l> — The- NC XDP_PCH OBSFN B<i>
= 8 = 62 74 TP XDP_PCH OBSEN A<0> — MKERRSETRE *
o—=e PCH VSS NCTF<19> o o—we DP INT M. P<2> o 74 o—mE LPC FRAME L 14 36 45 72 NG XDP e me NC XDP_PCH OBSFN A<0>
14600 (L CO—me DP INT M Ne2> o 74 SPI ROV USE M.B 15 a5 72 o8 = PCHF—’CH gziz A<;> = NC XDP_PCH OBSEN A<1> o
EFT USB CONN) DP | NT PM CLKRUN L D<0> — TR NC XDP_PCH SYNC MASTER=J4
== INT_ M. P<3> o [ ST 13 36 45 68 = = QBSFN D<0> I'P!!& il 'SYNC DATE=08/ 12/ 201
O—me PP5V S3 LTUSB A F s e DP INT M N<3> - z: o8 $ XDP_PCH OBSEN D<1> — VETBRSETRE | yop pCH OBSEN D<1> oo T 28/ 0
B LTl = XDP PCH = WAKE_BASESTRUE .
USB LT1 E i ” ST L = VARE BASE=TROE e 68 Functi Onal / | :I Test
D—me UBLTIP [>—me LPC SERIRO -
15 36 45 cca
FUNC_TEST L P L 13 36 45 ” ﬁ 1AV05 S0 PCHCAPLLEXE mlﬁcmls\é—of SO_PCH VCCAPLLEXP 68 Ap le I nc
| ppp——s S 1o S 10 ALD GCOEC M ) AS e Sl e — o 0P -
L T e SMC TeK o o7 e oo NC AUD M C | NRP ey NC AUD M C I NRP <E4LABEL>
= = T s G\D >—me SMCRESETL  wwowmuss os NC AUD M C I NRN VK BRSETRE | C AU M G | NRN o NOTI CE OF PROPRI ETARY PROPERTY:
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J44 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

BRACPMAR | OERSPER

TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10,1SL11, BOTTOM

NO_TYPE, BGA, P65BGA, BGA_MEM

MV 16.5

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
DEFAULT * Y =45_OHM _SE =45_OHM SE 10 MM 0 MW oM
STANDARD * \% =DEFAULT =DEFAULT 10 W =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
50_OHM SE |TOP, BOTTOM Y 0.095 MM 0.095 MM o
50_OHM SE * Y 0.066 MM 0.066 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z"
45_OHM SE ToP, BOTTOM Y 0.116 MM 0.116 MM o
45_OHM SE * Y 0.083 MV 0.083 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
40_OHM SE  |[TOP, BOTTOM Y 0.145 MM 0.095 MM o
40_OHM SE * Y 0.102 MM 0.090 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’GA;Z"
37_OHM SE |TOP, BOTTOM Y 0.165 MM 0.095 MM o
37_OHM SE * Y 0.118 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
27P4_OHM SE [TOP, BOTTOM Y 0.265 MM 0.095 MM o
27P4_OHM SE * Y 0.186 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF |isia,isua, 1509, 1s010 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHM DI FF |ISL2, | SL11 Y 0.105 MM 0.105 MM 0.120 MM 0.120 MM
72_OHMW DI FF [TOP, BOTTOM Y 0.146 MM 0.146 MM 0.120 MM 0.120 M
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z"
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF |isis. 1504, 1500.15010 \% 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF |1 SL2, | SL11 Y 0.092 MM 0.092 MM 0.120 MM 0.120 MM
80_OHM DI FF [TOP, BOTTOM Y 0.125 MM 0.125 MM 0.155 MM 0.155 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z"
85_OHM DI FF . N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF isis.isu4.1500.15010 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DI FF I SL2, | SL11 Y 0.080 MM 0.080 MM 0.120 MM 0.120 MM
85_OHM DI FF |TOP, BOTTOM Y 0.105 MM 0.105 MM 0.125 MM 0.125 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF [isia, st 1st0.15010 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF I SL2, I SL11 Y 0.078 MM 0.078 MM 0.200 MM 0.200 MM
90_OHM DI FF [TOP, BOTTOM Y 0.101 MM 0.101 MM 0.180 MM 0.180 MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;:"
P65_BGA * Y 0.071MM 0.071MM 0.075MM 0.126MM
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z"
1TOL_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 WM 0.1 MM

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

*

*

BGA PO72_SPACE

*

*

P65BGA | P075_SPACE |

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
DEFAULT * 0.1 WM 2
STANDARD * =DEFAULT 2
PO72_SPACE * 0.071 MM 2
PO75_SPACE N 0.075 MM 2
St ackup- Def i ned Spaci ng Rul es
Note: Quter dielectric is 0.058 nm noni nal,
Inner dielectric is 0.053 nm noninal .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1: 1_SPACI NG 0.1 MM ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’
1x_DI ELECTRI C | TOP, BOTTOM 0.058 MM 2
1x_DI ELECTRI C |5t 154,159, 15010 0.053 MM 2
1X_DI ELECTRI C [sz a5 150 157 1 0.101 MM 2

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

*

P65BGA

P65 BGA

SYNC DATE:O&/ 12/ 201

ISYNC MASTER=J44
TTILE

PCB Rul e Definitions

d} Appl e I nc.
®
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CPU Si gnal

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‘GA;:’{
CPU_45S * =45_OHM SE | =45_OHW SE =45_OHW SE =45_OHW SE =STANDARD =STANDARD
CPU_27P4S * k27Pa_oHM SH =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7 ML 7ML

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ﬂ' ’

CPU_VCCSENSE * 25 ML ? CPU_08M L * 0.203 MM 2
CPU 12M L * 0.305 MM 2
CPU_18M L * 0.457 MM ?
CPU 25M L * 0.635 MM 2

PCl

Express Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
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

PCI E_85D

[85_OHM DI FF|

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

CLK_PCl E_85D

[85_OHM DI FF|

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
PCl E_2SAMVE * =3X_DI ELECTRI C ? PCl E_2SAME | TOP, BOTTOM =4X_DI ELECTRI C ?
PCl E_TXRX * =6X_DI ELECTRI C ? PCI E_TXRX | TOP, BOTTOM=10X_DI ELECTRI C ?

PCl E_20THER * =4X_DI ELECTRI C ? PCl E_20THER | TOP, BOTTOM =6X_DI ELECTRI C ?
PCl E_2CLK * =7X_DI ELECTRI C 2 PCIE_2CLK | TOP, BOTTOM=10X_DI ELECTRI C 2

PCI ECLK_20THER * =7X_DI ELECTRI C 2 PCI ECLK_20THER| TOP, BOTTOM=10X_DI ELECTRI C 2

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET

PCIE_* * * PCl E_20THER
PClI E_* =SAVE * PCl E_2SAME
PClI E_* CLK_* * PCIE_2CLK
CLK_PCI E * * PCI ECLK_20THER
PCl E_TX *_RX * (RX
PCl E_RX *_TX *

CPU Si gnal

Properties

NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACT NG
CO—XDR_ICKO CPU 455 CPU 18M 1 XDP_CPU_TCK
CO—XDR_ICKO CPU 455 CPU 18M | PCH JTAGX
CO—XDR_ICK1 CPU 455 CPU 18M 1 XDP_PCH_TCK
[O—X_ID0 CcPU 455 XDP_CPU_TDO
[O—XB_I0 CcPU 455 XDP_PCH TDO
CO—XDR_10l CPU 45S XDP_CPU_TDI
CO—XDe 1Dl CcPU 455 XDP_PCH TDI
O—X2_ M6 CcPU 455 XDP_CPU_TMS
[CO—X2_ IS CcPU 455 XDP_PCH TMS
[O—XDB_IRST | CPU 455 XDP_TRST_L
[CO—XDB_IRST | CPU 455 XDP_CPUPCH TRST L
O XDP_PRDY_| CPU 455 XDP_CPU PRDY L
O XDP_PREQ | CcPU 455 XDP_CPU PREQ L
[O—CRU VCCST PURED CPU 455 CPU 08M | CPU_VCCST_PWRGD
O —CRU VCCST PURED CPU 455 CPU 08M | XDP_CPU_VCCST_PWRGD
CO—CRUBPM CPU 45S CPU 08M | XDP_BPM L<1..0>
CO—CRUBPM TP CPU_45S XDP_BPM L<7..2>
CPY 27PAS CPU 25M | CPU_SM RCOWP<2. . 0>
CO—CRU ROV EDP CPY 27PAS CPU 25M | MCP_EDP_RCOVP
CO—CRURCO CPl CPU 27PAS CPU 12M 1 CPU_OPI _ RCOVP
[CO—CRU PROCHAT CPU 455 CPU 08M | CPU_PROCHOT L
[CO—CRU PROCHAT CPU 455 CPU 08M | CPU PROCHOT R L
[CO—CRU CATERR CcPU 455 CPU _08M | CPU_CATERR L
O—CPU_VI DALERT CcPU 455 CPU 18M | CPU VI DALERT_L
[O—CPU VI DALERT CcPU 455 CPU 18M | CPU VIDALERT R L
O—RuvVIDsaK CPU 455 CPU 18M 1 CPU_VI DSCLK
O—CRUVIDSAK CPU 455 CPU 18M 1 CPU_VI DSCLK_R
O—Ceu vipsar CPU 455 CPU 18M 1 CPU_VI DSOJT
S—Ceu vipsar CPU 455 CPU 18M | CPU_VI DSOUT_R
O—CRUBECl CPU 455 CPU 18M 1 CPU_PECI
O—CRUPECl CPU 455 CPU 18M 1 CPU PECI R
CO—CRUPECL_SMC CPU 455 CPU 18M 1 SMC PECI L
CO—CRUPECL_SMC CPU 455 CPU 18M 1 SMC PECI _L_R
DU G CcPU 455 CPU CFG<19. .11>
O RUCEG PD CPU 455 CPU_CFG<10. . 8>
O—Ru G CcPU 455 CPU _CFG<7..5>
CO—CRUCEG PD CPU 455 CPU_CFG<4>
O—CRUCEG 3 CPU 455 CPU_CFG<3>
CO—CRUCEG CcPU 455 CPU_CFG<2>
O RUCEGPD CPU 455 CPU _CFG<1. . 0>
[CO—CPU MEM RESET CPU 455 CPU 08M | MEM RESET L
[ CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[D—CRU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N

6 16

12 16

12 16

6 16

12 16

6 16

12 16

6 16

12 16

6 12 16

6 16

6 16

8 16 17

16

6 16

6 16

36 37 53

5

20 21 22

8 53

9 53

PCl

Express Properties

NET TYPE

ELECTRI CAL CONST SET PHYST CAL SPACI NG

- SSD PR PCl E_85D PCILE RX PCl E_SSD D2R P<3..1> 12 30 68
[O—BOLE ssh 2R PCl E_85D PCILE RX PCl E_SSD D2R N<3. . 1> 12 30 68
[O—BOLE SSh 2R PP PCl E_85D PCLE RX PCl E_SSD _D2R _P<0> 12 30 68
[CO—BOLE SSh 2R PP PCl E_85D PCILE RX PCl E_SSD _D2R _N<O> 12 30 68

. SSD R2D PCl E_85D PCLE TX PCIE SSD R2D C P<3..0> 36
[O—BOLE SSh R2D PCl E_85D PCLE TX PCIE SSD R2D C N<3..0> ;36
CO—BCLE SSD RD PCl E_85D PCLE TX PCl E_SSD R2D _P<3.. 0> 0 68
CO—BCLE SSD R2D PCl E_85D PCLE TX PCl E_SSD R2D N<3. . 0> 30 68
[ —BOLE BT 2RO PCl E_85D PCLE RX PCl E TBT_D2R P<0> 14 23 68
[O—BCOLE BT 2R 0 PCl E_85D PCILE_RX PCl E TBT_D2R N<O> 14 23 68
[O—BCOLE TBT 2R 0 PCl E_85D PCLE RX PCl E TBT_D2R C P<0> 23
CO—POLE TBT_ 2RO PCl E_85D PCILE RX PCl E TBT_D2R C N<O> 23
[O—BOLE TBL 2R PCl E_85D PCILE RX PCl E TBT _D2R P<3..1> 14 23 o8
[O—BOLE_TBL 2R PCl E_85D PCLE RX PCl E TBT D2R N<3..1> 14 23 68
O—BCLE IBT 2R PCl E_85D PCILE RX PCIE_TBT_D2R C P<3..1> .
[O—BCLE IBT 2R PCl E_85D PCLE RX PCIE TBT D2R C N<3..1> , 4
[O—BOE TBL R2D PCl E_85D PCLE TX PCl E_TBT _R2D P<3..0> 23 68
[O—BOLE TBL R2D PCl E_85D PCLE TX PClE_TBT _R2D N<3..0> 23 68
[O—BOLE TBL R2D PCl E_85D PCLE TX PCIE TBT R2D C P<3..0> . .4
[O—BOLE TBL R2D PCl E_85D PCLE TX PCIE TBT R2D C N<3..0> .6
[CO—BOE AP RD PCl E_85D PCLE TX PClE AP_R2D P 63 68
CO—POLE_AP_R2D PCl E_85D PCLE TX PClE AP_R2D N 63 68
CO—BOE AP RD PCl E_85D PCLE TX PCILE AP R2D C P 14 63 o8
CO—BOE AP RD PCl E_85D PCLE TX PCILE AP R2D C N 14 63 68
[O—BOE AP 2R PCl E_85D PCLE RX PCl E AP_D2R P 14 63 68
[O—BOE AP 2R PCl E_85D PCLE RX PCl E AP_D2R N 14 63 o8
[O—BOE QKIoOM AP ClK PCIE 85D AKPOE PCl E CLK1I00M AP_CONN P ¢,
CO—PCLE_QKI00M AP ClK PCIE 85D K POE PCl E CLK1I00OM AP_CONN N 4
[CO—BOE QKoM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_P 12 63 o8
[CO—BOE QKI0OM AP ClK PCIE 85D K POE PCl E_ CLK100M AP_N 12 63 68
CO—BCOLE G KIOOMCAM | LK POLE 85D K POE PCl E_ClL K1I00M CANMVERA P 12 32 68
O—BOE aKiooMcaM | QK POE 85D K POE PCl E_ CL KI00M CAMVERA N 12 32 68
O—BOE QKiooMcaM | QK POE 85D K POE PCl E CLK100M CAMERA C P ;5
[OO—BOE QKiooMcaM | QK POE 85D K POE PCl E_ CLK100M CAMERA C N 5, 5
O—PBAEaKioomssd | QK PAE 85D K POE PCl E_ CLK100M SSD P 12 30 68
[O—BAEaKioomssd | QK PAE 85D K POE PCl E_ CLK100M SSD N 12 30 68
[O—BOE QKIQOMTET | QK PCE 85D K POE PCl E CLK100M TBT P 12 23 68
CO—BOE QKIQOMTET | QK POE 85D K POE PCl E_ CLK100M TBT_N 12 23 68
[O—BOLE_CAVERA 2R PCl E_85D PCILE RX PCl E_ CAMERA D2R P 14 32 68
[CO—BCLE_CAVERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R N 14 32 68
CO—BCLE_CAMERA 2R PCl E_85D PCILE RX PCl E_CAMERA_D2R C P a1 2
[O—BOLE_CAVERA 2R PCl E_85D PCLE RX PCl E_ CAMERA D2R C N a1 2
[O—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D P a1 2
[O—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D N a1 2
[O—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C P 14 32
[CO—BCLE_CAVERA R2D PCl E_85D PCLE TX PCl E_ CAMERA R2D C N 14 32

VASTER=J 44

ISYNC

SYNC DATE:O&/ 12/ 201

L
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USB 2 Interface Constraints USB 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 ELECTRI CAL CONST SET SIS CATEF TYPESPACl G
PCH_USB_RBI AS] * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
N _ _ _ _ _ S O—USB_BT USB_85D USB USB BT P 14 20
USB_85D * Lss_oHm DI FF| =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF T Lenfen on USB BT N e
S—UsB BT USB_85D USB USB_BT_CONN_P 20 63
CO—UsB BT USB_85D USB USB_BT_CONN_N 29 63
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
D usB * =4X_DI ELECTRI C 2 usB TOP, BOTTOM =6X_DI ELECTRI C 2
USB_RBI AS * =6X_DI ELECTRI C 2 USB_RBI AS | TOP, BOTTOM=10X_DI ELECTRI C 2
O USB_EXTA USB_85D USB USB_EXTA P 14 33
O USB_EXTA USB_85D USB USB_EXTA N 14 33
= DEEAULT DEEAULT SMC _DEBUGPRT_RX_L 33 36 37
[ DEFAULT DEFAULT SMC DEBUGPRT_TX_L a3 36 a7
i , EXTA USB_85D USB. USB2_EXTA MJUXED P 33
USB 3 Interface Constraints (= gy P e ohs BXTA MIXED N N
ALLOW ROUTE = ,_EXTA USB_85D USB. UsSB2_EXTA MJUXED F_P 33
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 NEO(‘G?:’» \ EXTA lEB73§D USB USBZ E)(-rA M))(ED F N 2
USB3_85D * k8s_oHM DI FF| =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF D_USB:J:XTA USE_85D USB USB LT1 P o
O USB_EXTA USB_85D USB USB LT1 N o8
I I , EXTB USB_85D USB USB_EXTB P 14 63
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O USB EXTB USB_85D USB USB EXTB N 14 63
— = — = , TPAD USB_85D USB. USB_TPAD P 14 34
USB3_2SANE * =3X_DI ELECTRI C (A USB3_2SAME | TOP, BOTTOM =4x_DI ELECTRI C (A = siem Lenfen on USE TPAD N e
USB3_TXRX * =6X_DI ELECTRI C ? USB3_TXRX TOP, BOTTOM=10X_DI ELECTRI C ? >—USB_TPAD USB_85D USB USB TPAD R P 34
USB3_20THER * =4X_DI ELECTRI C 2 USB3_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2 D> USETPAD USE_83D LSE LSE TPAD R N o
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
e [ USB3_EXTA 2R USB_85D USB3 RX USB3_EXTA D2R P 14 33 68
C uses_* * * USBELZOT'_F? O USB3_EXTA 2R USB_85D USB3 RX USB3_EXTA D2R N 14 33 o8
USB3_* =SAMVE * USB3_2SAMVE [O—USB3 EXTA R2D USB_85D USB3 TX USB3_EXTA R2D P 33
USB3 TX * RX " USB3 TXRX 3_EXTA_R2D USB_85D USB3 TX USB3_EXTA R2D N 33 o8
- = - O USB3_EXTA ROD USB_85D USB3 TX USB3_EXTA R2D C P 14 33 68
USB3_RX *_TX * USB3_TXRX [O—USB3 EXTA R2D USB_85D USB3 TX USB3_EXTA R2D C N 14 33 68
3_EXTB 2R USB_85D USB3 RX USB3_EXTB_D2R P 14 63 68
3_EXTB 2R USB_85D USB3 RX USB3_EXTB D2R N 14 63 68
3_EXTB R2D USB_85D USB3 TX USB3_EXTB R2D C P 14 63 68
[o—USB3_EXTR R2D USB_85D USB3 TX USB3_EXTB_R2D C N 14 63 o8
System Cl ock Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP _SD PR USB3 85D USB3 RX USB3RPCI E SD D2R P 14 63 68
- — — — — — = _SD 2R USB3_85D USB3_RX B3RPCI E_SD D2R N 14 63 68
CLK_25M 45S * =45_OHM _SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD _sp_moD USB3_a5D L - USB3RPCIE SD R2D C P e
[O—UsB3 SD R2D USB3 85D usea Tx | USB3RPCIE SD R2D C N 14 63
= , NC USB_85D USB NC USB | RP 14 66
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ 7,\[\ lBB73§D USE NC L)SB I RN 14 66
CLK_25M * =5x_DI ELECTRI C ? 3 NC USB_85D USB TP_USB 5P 14
, NC USB_85D USB TP_USB 5N 14
, NC USB_85D USB NC USB_SDP 14 66
, NC USB_85D USB NC USB_SDN 14 66
NG USE_ 850 LR NC_USB_CANERAP e
o USB_ 850 s NC_USB_CANMERAN e
SATA Interface Constraints ( Not Used) P UsB REIAS | PoH USR RAIAY  USR RBIAS PCH USB_RBI AS 14
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(‘GA;:"
SATA 85D * l85_oHM DI FF| =85_OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85 _OHM DI FF | =85_OHM DI FF
- _ _ _ _ _ === [ SATA_85D SATA_RX DUMWY_SATA_D2R P
SATA _45SE * 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE = SATA_ 85D SATA_RX DUMMY SATA D2R N Not es:
[ SATA_85D SATA_TX DUMMY_SATA R2D P This is here to keep the SATA rules.
= SATA_85D SATA_TX DUMWY_SATA_R2D N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o
SATA_2SAVE * =3X_DI ELECTRI C 2 SATA _2SAME | TOP, BOTTOM =4x_DI ELECTRI C 2
SATA_TXRX * =6X_DI ELECTRI C 2 SATA_TXRX | TOP, BOTTOM=10X_DI ELECTRI C o
SATA_20THER * =4X_DI ELECTRI C 2 | | SATA_20THER | TOP, BOTTOM =6X_DI ELECTRI C 2
CO-SYSAK O K25M ClK_25M 45S Gl K _25M SYSCLK_CLK25M X1 17
SYSCI K_al K25M ClK_25M 45S Gl K _25M SYSCLK_CLK25M X2 -
I [CO-SYSOK O K25M QL K_25M 45S QK 25M SYSCLK_CLK25M X2_R 17
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
—— YSCLK CLK25M CAMERA
. . . [CO-SYSOLK CLK25M CAM | LK 25M 455 ClK 25M S 17 32
SATA SATAfonF'_F? SYSCI K G K25M CAM | Gl K _25M 45S Gl K _25M CLK25M CAM CLKP a1 3
A SATA_* =SAME * SATA_2SAME CO-SYSOLK CLK25M CAM | LK 25M 455 Gl K 25M CLK25M CAM XTALP_R 32
SATA TX * RX - SATA TXRX CO-SYSCLK QLK25M CAM | Q1K 25M 45S QK 25M CLK25M CAM XTALP a2 SYNC MASTER=J44 SYNC DATE-08/12/201
— — — CO-SYSOLK O K25M CAM | I KK 25M 45S QLK 25M CLK25M CAM XTALN 2 I'P!!& T -
SATA_RX *_TX * SATA_TXRX Co-SYSCOLK QLK25M CAM | Q1K 25M 45S QK _25M CLK25M CAM CLKN a1 32 USB Constrai nts
[CO-SYSOLK CLK25M TBT | QLK 25M 455 Gl K _25M SYSCLK_CIL K25M TBT 17 23
CO-SYSOLK QLK2EM TBT | Q1K 25M 45S Gl K _25M SYSCLK_CLK25M TBT_R 23 Appl e Inc.
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 112 OF 120
11 NOT TO REPRODUCE OR OOPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2

WWW . AlISaler.Com




8 7 6 5 4 3 2 1

LPC Bus Constraints _ PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
— NET TYPE
LPC 45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD ELECTRI CAL CONST SET BHVS CAL SPACT NG
CLK_LPC 45S * =45_OHM SE| =45_OHM SE =45_OHW SE =45_OHW SE =STANDARD =STANDARD o—Llecap LPC 45S LeC LPC AD<3. . 0> 14 36 45 68
O—LkC AD LPC 45S LPC LPC FRAME L 14 36 45 68
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O LBCOLK24M SMC CLK_LPC 455 (LK _LBC LPC CLK2AM SM. R e
—— — [O—LBCakeaM sM QK LPC 458 QK 1PC LPC CLK24M SMC -
LPC * 6 ML ? CO—LBPC aKaMIPCRIUS | CK IPC 455 QK IPC LPC CLK24M LPCPLUS 17 a5 68
CLK LPC * 8 ML LR CO—LPC O K24M LPCPLUS CLK | PC 455 QK IPC LPC CLK24M LPCPLUS R ., 7
D [— SMVBUS _PCH SMB_45S SMB SMBUS _PCH CLK 14 16 19 39 63 68
SMBus I nterface Constraints O—SiBus ead Su_455 s SNBUS_BOH_DATA e e o
I CO—SM_PCH O SMB 455 SMB SML_PCH 0_CLK 14 39
PHYSI CAL_RULE_SET LAYER &L?A‘({E%JTE 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 _PCH 0 SMB_45S SMB g%ugcgwg ?Agé Sal 14 39
" ~ — - — - - === SMB_45S s [SMBUS SMC 1 SO_SCL 15236 30 43 68 76
SMVB_45S =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g vnans SVBUS SMG 1 SO SDA. HEmemm e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o : HDA_BI Tfo K HDA*AEQ HDA Hm BI T O_K w2
‘.., OO—HABT AK HDA_45S HDA HDA BIT_CLK R 12
SVB * =2x_DI ELECTRI C ? O—tbA swe HDA 45S HDA HDA SYNC 12 47
O HDA_SYNC HDA_45S HDA HDA_SYNC R 12
\_RST HDA_45S HDA HDA _RST R L 12
HD Audi o I nterface Constraints BST HDA 455 LA HOA RST_L
_ O HDA SDIN HDA_45S HDA HDA_SDI NO 12 a7 68
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—tDASDIN HDA 45S HDA CS4208_HDA _SDOUTO_R ., Jre—
HDA_45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [O—tDAShAT HDA_ASS HDA HDA_SDOUT 1z 47
O—HpA_sbaur HDA 45S HDA HDA SDOUT_R 12 17
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ : Sp1 7M B Sp1 74§§ Sp| SPI ALT O_K s
HDA * =2x_DI ELECTRI C - CO—SBLME SPl_45S SPI SPI _CLK s
CO—SBL_MEB SPl_45S SPI SPI_CLK R 14 a5
SPI Interface Constraints —seLua S _ans se. R -
I CO—SBLME SPl_45S SPI SPI _SMC CLK 36 a5
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—SBLMEB SPl_45S SP| SPI_ALT CS L P
SPI_45S * =45 _OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD CO—SBLMB SPL_453 SBl SPL_CS0 L i
CO—SPLME SPl_45S [S= SPI _CSO_ R L 14 a5
C I CO—SBLME SPI _45S SPI SPI_MB CS L 5
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—SBLMEB SPl_45S [S= SPI _SMC CS L 36 45
=== SPL_MB SPl_45S SPI SPI _ALT_M SO a5
SPI * 8 ML ? =
CO—SPL_ME SPl_45S SPl SE: '\1\2 28 = 14 a5
. - SPlL_MB SPl_45S SPL a5
PCH Si ngl e Net Constraints g SPL_MB SPl_455 Spl SPI_MB M SO a5
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#’{ g :Z: :m : :Z: :ZZ: :z: gg: i’lig ﬁlo j: .-
PCH_45S * =45_OHM SE| =45_OHM SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD O—sPLMBR SPL_45S Spl SPI _MOSI s
PCH _27P4S * L27pa_orm sE =27P4_OHM SE | =27P4_OHM SE | =27P4_OHM SE 7ML 7ML oS MA SPL_458 SBl SPIL_MOBL_R 1
CO—SPL_ME SPl_45S SPI SPI _M.B_MOSI s
I CO—SBLME SPl_45S [S= SPI _SMC_MOSI 36 45
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT O—SPLMBI® SPl_45S SPI SPI _| O<2> 14 a5
PCH 12M L " 0.305 WM > OO—SPLMBI® SPl_45S SPI SPI ROV WP_ L a5
= _ CO—SPLMBI® SPl_45S SPI SPI _| O<3> 14 a5
PCH_15M L * 0.381 MM ? O—SPLMBI® SPl_45S SPI SPI ROM HOLD L s
PCH 18M L " 0. 457 WM > OO—SPLMBI® SPl_45S SPI SPI ROM USE_M_B 15 45 68
PCH_20M L * 0.508 W ?
B [CO—BCH RICX PCH 45S PCH 15M 1 PCH CLK32K RTCX1 1217
[O—BCH SRICRST PCH 45S PCH 15M 1 PCH SRTCRST_L 12
[O—BCH RICRST PCH 45S PCH 15M 1 RTC RESET L 12
[O—BCH THRMIRL P PCH 45S PCH 18M | PM THRMIRI P_L 15 37
[CO—BCH THRMIRL P PCH 45S PCH 18M | PM THRMIRI P_R L .
[ PCH 45S PCH 15M 1 PCH | NTRUDER L 12
= PCH_45S PCH _15M | PCH | NTVRVEN 12
[ PCH_45S PCH _15M | PCH DSW/RVEN 13
= PCH_45S PCH _15M | PM _RSVRST_L 13 61
= PCH 45S PCH 15M 1 PM SYSRST_L 13 17 36 68
F— PCH 45S PCH_15M | XDP_DBRESET_L 16 17 =
[ PCH_45S PCH _15M | PM PCH SYS PWROK 13 16 17 36
[ PCH_45S PCH _15M | XDP_SYS_PWROK 16
[ PCH 45S PCH 15M 1 SYS_PWROK R 7
= PCH 45S PCH 15M 1 PM _PCH PWROK 1317
= PCH_45S PCH _15M | PM_S0_PGOOD 17
fa—t PCH_45S PCH _15M | SMC_DELAYED PWRGD 17 24 25 36 37
s PCH 45S PCH 15M | PM_DSW PV\RGD 13 36
[ PCH 45S PCH 15M 1 PM PWRBTN L 13 16 36
[ PCH_45S PCH _15M | XDP_CPU _PWRBTN_L 16
A = PCH_45S PCH _15M | PCl E WAKE L 13 20 31
= PCH 45S PCH 15M 1 AP_PCl E WAKE_L 20 63 ISYNC MASTER=J44 SYNC DATE=08/ 12/ 201
= PCH _45S PCH 15M 1| CAM PCl E_ WAKE_L 0 = " -
= PCH_ass pGiiam| | TBT CI O PLUG EVENT L . 12 PCH Constrai nts
PCH_Cl K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALI N 12 17
g PCH_CI K24M XTAl PCH 45S PCH 20M | PCH CLK24M XTALOUT 12 a7 d} Appl e I nc.
[CO—PCH. QL K24M XTAL PCH 45S PCH 20M | PCH CLK24M XTALOUT R ,, <) <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
[O—PCH ROOVP POLE PCH 27PAS PCH 12M 1 PCH PCl E_RCOWP 1a THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
OB ROV P PCH 27PAS PCH 12M | PCH _OPI _COWP 15 HE POSLOSIR AGREES 1O THE FOLLOW NG
[ BCH RCQVP_SATA PCH 27P4S PCH 12M 1 PCH SATA RCOMVP 1 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 113 OF 120
Il NOT TO REPRODUCE OR COPY I T
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER ALLOWN ROUTE 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&:’{
N LAYER? _— ELECTRI CAL CONST SET NET TVPE
MEM 40S * =40_0HM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD PHYSI CAL SPACI NG
— <0>
MEM 72D * L72_ormDiFe| =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF D EMAGK MEM 22D MEM ALK MEM A CLEK P=O 770z
- - O MEMA QK MEM 72D MEM O K NMEM A _CLK N<O> 720 22
MEM 45S * =45_OHM SE =45_OHM _SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD O MEMACT MEM 40S MEM CTI NMEM A CKE<0> 720 22
« L _ — - — — —
MEM 80D [F80_0OHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF » MEM A_CTI MEM 405 MEM Tl VEM A CS L<0> o
MEM 50S * =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
— M A _ODT<0>
D MEM 85D * Les_orm Dl FE|  =85_OHM DI FF =85_COHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O MEMACDTO MEM A0S MEMLCTL M2 Lol=0 o2
. M A _A<15..0>
O MEMA QD MEM 40S MEM CAD VEI 7 20 22 66
Spaci ng Rul e Sets = evaan sEvs0s v owp MEM A BA<2. . 0> . .ne
SPACI NG LE_SET LAYER LI NE- TO LI NE SPACI NG VEI o T : NFM*A*CNT) NFNLAOQ NFM*C'VT) 'VEM A L TR0z 0o
5> RULE_! - | G—rr » SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VeI G—rr » MEM A_CMD NEM 40S MEM OVD MEM A CAS L + 20 22 66
VEM_DATA2SELF * =2x_DI ELECTRI C ? VEM _DATA2SELF | TOP, BOTTOM| =5x_DI ELECTRI C ? CO—MEMA QD MEM 40S MEM CMVD MEM A VE L 720 22 66
" . P . P O MEM A DGBYTEQ MEM 45S MEM A_DQRYTE 0 NVEM A _DQ<7. . 0> 767 68
VEM_DQS2OWNDATA 2x_DI ELECTRI C A MVEM_DQS20OWNDATA | TOP, BOTTOM| =5x_DI ELECTRI C P NEM A DOPYTEL NEM 458 NEM A DCRYTE 1 MVEM A DO<15. . 8> e
MEM_CNMD2CNVD * =2x_DI ELECTRI C ? MEM_CMD2CMD | TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM.A_DCBYTE? MEM 45S MEM A DCBYTE 2 MEM A DQ<23..16> ;e e
— — Q< .. >
MEM_CVD2CTL * =2x_DI ELECTRI C B MEM CMD2CTL | TOP, BOTTOM| =5x_DI ELECTRI C B O MEMADRYIES MEM 4SS KEWMLA DOBYIE & MEM A 31..24> o
I - I O MEM A DGBYTE4 VEM 45S MEM A _DQRYTE 4 MEM A DQ<39..32> ;5610
MEM_CTL2CTL * =2x_DI ELECTRI C ? MEM_CTL2CTL TOP, BOTTOM| =5x_DI ELECTRI C ? O MEM A DXOBYTES MEM 45S MEM A DQBYTE 5 MEM A DQ<47..40> ;6 6
— — Q< .. >
MEM_CLK2CLK * =4x_Dl ELECTRI C B MEM CLK2CLK | TOP, BOTTOM| =8x_DI ELECTRI C B O MEMADOBYIEG MEM 4SS KEWMLA DOBYIE 6o MEM A 55.. 48> uiw
— — O MEM A DXOBYTE? MEM 45S MEM A DQRYTE 7 NMEM A DQ<63..56> ;¢ 6
MEM_2OTHERVEM * =4x_DI ELECTRI C ? MEM_20THERVEM | TOP, BOTTOM| =8x_DI ELECTRI C ? O MEM A DQS0 MEM 80D MEM A DGS_0 MEM A_DQS_P<0> 77 e
— — QS >
MVEM_2PVR * =2x_DI ELECTRI C B MVEM 2PWR ToP, BOTTOM =4x_DI ELECTRI C B O MEMADXN MEMLBOD MEMLA_DGE_Q MEM A =0 T
— — — O MEM.A_DQSI MEM 80D MEM A DQS 1 MEM A DQS P<1> e
MEM_2GND * =2x_DI ELECTRI C ? MEM_2GND TOP, BOTTOM| =4x_DI ELECTRI C ? O MEM A DXSI MEM 80D MEM A DQS_1 MEM A DQS N<1> 767
* = A - e CO—MEM A DOS2 MEM 80D MEM A_DQS_2 MEM A DQS P<2> e
MEM_20THER 6x_DI ELECTRI C P MEM 20THER | TOP, BOTTOM| =10x_DI ELECTRI C ?‘ _ NEM A DOR? MEM BOD NEM A DOR2 VEM A DOS N<2> o
MEM_CMD2CND_Bl * =2x_DI ELECTRI C ? MEM_CMD2CVD_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEMA DS MEM 80D MEM A DQS 3 MEM A DQS P<3> 767
" . P . = O MEM A DOS3 MEM 80D MEM A DQS 3 MEM A_DQS_N<3> 767
MEM_CNVD2CTL_Bl 2x_DI ELECTRI C P MEM_CMD2CTL_BM| TOP, BOTTOM| =3x_DI ELECTRI C ?‘ _ NEM A MEM BOD NEM A DOR 4 VEM A DOS_P<4> o
MEM _CTL2CTL_Bl * =2x_DI ELECTRI C ? MEM _CTL2CTL_BM TOP, BOTTOM| =3x_DI ELECTRI C ? O MEM A DOsa MEM 80D MEM A DQS 4 MEM A DQS N<4> 767
" > O MEM.A DOSS MEM 80D MEM A_DQS. 5 MEM A_DQS_P<5> 7 er
MEM 12M L 0.305 M ’ O MEM A DOSS MEM 80D MEM A DQS 5 MEM A _DQS_N<5> 767
C O MEM A DOS6 MEM 80D MEM A DQS 6 MEM A DQS P<6> 7 20 67
O MEM A _DGS6 MEM 80D MEM A DQS 6 MEM A_DOS_N<6> 7 20 67
Menory Bus Spaci ng Group Assignnents = arvryee: MEMLAOD | MEMLA R MM A Do P
R === O MEM A DQS7 MEM 80D MEM A DQS 7 MEM A _DOS_N<7> 767
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = =
MVEM * _DQBYTE_* * * MEM 20THER MEM A_DQS 0 | MEM A_DQBYTE_O * VEM_DQS20MNDATA O MEMB aK MEM 72D MEM CLK MEM B_CLK_P<0> Tz
" " e == MEM B QLK MEM 72D MEM O K NMVEM B_CLK N<O> 721 22
MEM *_DQS_ - - NEM—ZOTHEVR_H VMEM A DQS_1 MEM A _DQBYTE 1 - NEM*DQSZM?ATé :C MEM B_CTI MEM 40S MEM CTI VEM B_CKE<O> 72122
MEM_CMD * * MEM_20THER MEM A_DQS_2 | MEM A_DQBYTE_2 * VEM_DQS2OWNDATA
— — <0>
MEM_CTL * * MEM_20THER MEM A DQS_3 | MEM A _DQBYTE 3 * MEM_DQS2OMDATA O MEMECH MEM A0S MEMLCTL MEM B €5 L=0 T
MEM _CLK * * MEM 20THER MEM A DQS 4 | MEM A _DQBYTE_4 * MEM DQS20ANDATA O MEMB_CDTO MEM 40S MEM CTL MEM B_QDT<0> 2 22
I MEM_A_DQS_5 MEM_A_DQBYTE_S5 - NEM*DQSZW?ATé o MEME QD MEM 40S NMEM CMVD NMVEM B_A<15. . 0> 721 22 66
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM A_DQS_6 MEM A_DQBYTE_6 * MEM_DQS2OANDATA O MEMB QD MEM 40S MEM CMVD MEM B _BA<2..0> 721 22 66
MEM B_CMD MEM 40S MEM CMVD MEM B_RAS L 721 22 66
* * = * — AB L -
MEM * _DQBYTE_ SAVE MEM_DATA2SELF MEM A_DQS_7 | MEM A_DQBYTE_7 * MEM_DQSZOMDATA VEM B QD MEM 405 MEM QWD VEM B CAS L e
MEM B_DQS_0 MEM_B_DQBYTE_O * MEM_DQS2OWKNDATA O MEMB QD MEM 40S NMEM CAVD MEM B VE L 721 22 66
M B _DQ<7..0>
O MEM B_DQRYTED MEM 45S MEM B DXBYTE O ME 7 67 68
— MEM B DS 1 | MEMB_DCBVTE L . VEM BQ OANDATA CO—MEM B DOBYTEY MEM 45S MEM B_DQBYTE_1 MEM B_DQx<15. . 8> 7 67 68
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM B_DQS_2 MEM B_DQBYTE_2 * MEM_DQS2OANDATA O MEM B DOBYTE? MEM 45S MEM B DQRYTE 2 MEM B_DQ<23. . 16> ;6 6
== == MEM B_DQBYTE3 MEM 45S MEM B DOBYTE 3 MEM B DQ<31..24> ¢
* = AB L AB =
MEM_CMD MEM_CMD NEM_CNDZ»C?\‘/DW MEM B_DQS_3 | MEM B_DQBYTE_3 * MEM_DQS2O/ADATA e F_ncevTES MEM 45S NEM_ B DORYTE 4 VEM B _DO<39.. 32>+ o0 oo
MEM_CVD MEM CTL * MEM_CMD2CTL MEM B_DQS_4 | MEM_B_DQBYTE_4 * VEM_DQS2OWKDATA O MEM B_DQBYTES MVEM 45S MVEM B_DCBYTE 5 MEM B_DQ<47. . 40> ;4 6
" = " == O MEM B DCBYTEG MEM 45S MEM B_DQRYTE 6 NMEM B_DQ<55. .48> ;¢ ¢
MEM CTL MEM CTL NEM_CTLZ»C?I"LW VEM B_DQS_5 VEM B_DQBYTE_S MEM_ DQS OMDATA O MEM B DCBYTEZ MEM 45S MEM B_DQRYTE 7 NMEM B_DQ<63. . 56> ;¢ 6o
B MEM_CLK MEM_CLK * MEM_CLK2CLK MEM B_DQS_6 MEM_B_DQBYTE_6 * MEM_DQS2OWKNDATA O MEM B DXOS0 MEM 80D MEM B DQS 0 VEM B_DQS_P<0> 767
- - - — - — =M B oo NVEM 80D NEM B_DGS. O MEM B_DQS_N<0> Vo
MEM MEM NEM_ZOTHER?\‘/E.M» MEM B_DQS_7 | MEM B_DQBYTE_7 VEM_DQS2OWNDATA MEM B DCA1 VEM 80D NEM B DCR1 MVEM B DOS P<1> o
MEM_CMVD MEM_CMVD BGA_MEM |MEM_CMD2CMVD_Bl O MEM B DXS1 MEM 80D MEM B_DQS_1 MEM B_DOS N<1> 767
— - <2>
VEM. NEM CTL BGA_VEM |VEM. = O MEM B DOS2 MEM 80D MEM B DQS 2 MEM B_DQS P<2 767
— O MEM B OS2 MEM 80D MEM B DQS 2 NVEM B_DQOS N<2> 767
MEM_CTL MEM_CTL BGA_MEM [MEM CTL2CTL_| CO—MEM B DOS3 MEM 80D MEM B DQS 3 MEM B_DQS_P<3> 767
O MEM B DQS3 MEM 80D MEM B DQS 3 NVEM B_DQOS N<3> 767
O MEM B_DOsa MEM 80D MEM B DQS 4 VEM B_DQS P<4> e
i M B DQS N<4>
O MM B D4 MEM 80D MEM B DQS 4 VE 767
Haswel | ULT Menory Down DDR3L 1x8 Length Matchi ng =T MEMAOD | wEM B OGRS MEM B DOS P<5> ..,
O MEM B XS5 MEM 80D MEM B DQS 5 VEM B_DQS_N<5> 767
DDR3 Signal G oup Uni t M n Length Max Length CO—MEM B DOS6 MEM 80D MEM B DQS 6 MEM B_DQS P<6> 721 67
O MEM B DOS6 MEM 80D MEM B DQS 6 MEM B_DOS _N<6> 721 67
CTLmax - CTLnin mls 0 100 O MEM B DOS7 MEM 80D MEM B DQS 7 NVEM B_DQOS P<7> 767
CTL to CLK mils CLK - 500 CLK + 500 O MEM B DOS7 MEM 80D MEM B _DQS_7 MEM B_DOS N<7> 767
CMDi to CMVD mils cMD - 100 cMD + 100
CWD to CLK nils CLK - 500 CLK + 500 [ NVEM_PVR PP1V35_S3 1719 20 21 22 41 55 65
(DQrax - DQmin) per byte mils o] 250 fa—t MEM PR PP1V35 S3_CPUDDR 5 10 a1 65
(DQ - DQmx) per byte mls -100 150 D MEM PVWR PPOV675_S0_DDRVTT . ss 65 es
DQS to DQs# nils -5 5 fa— MEM PUR PPVTTDDR_S3 55 65 68
DQS to CLK (Rule 1) mils CLK - 6500 CLK + 500
2/13:2( tuc;K;lK#) - Mntake ) m : : ?5 2500 [— MEM 12M | CPU_DI MVA VREFDQ 710
[ MEM 12M | CPU DI MVA VREFDQ A 1 SO
[— MEM 12M | CPU_DI MVB_VREFDQ 710
D MEM 12M | CPU DI MVB VREFDQ B |1 SOL
. DI MM VREFCA
r P r I N [— MEM 12M | CcPU 10
A |\/Em'.) y to owe Spac g I [ MVEM 12M | CPU DI MM VREFCA A | SOL ISYNC VASTER=J 44 SYNC_DATE=01/ 03/ 201
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [z VEM 12M | CPU_DI MM VREFCA B_| SOL 19 " 'L':I\/E rm r CO n t r H nt
MEM_PVR MVEM_* * MEM 2PWR y S al S
T MEM 12M | PPOV675_S3_NMEM VREFDQ A 1 2 s
MEM_PWR : : DEFAULT = NN 120 1 PPOV675_S3_NVEM VREFDO B . . o d} Appl e Inc.
[ MEM 12M | PPOV675_S3_IVEM VREFCA A 1520 65 ®
<E4LABEL>
; — MEML12M | PROVEZS S8 MEM VREECA B .\ NOTI CE OF PROPRI ETARY PROPERTY:
Menory to GND Spaci ng .
THE | NFORMATI ON CONTAI NED HEREI N | S THE
— PROPRI ETARY P ERTY _OF APPLE | NC.
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET T'l4E Tzoswifsr\?ilﬁuﬁfss T?nocTuTENFTalLNO"coﬁl DENCE 114 OF 120
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Thunderbolt, DP, HDM Net Properties

Thunder bolt, DP, HDM Constraints

NET TYPE
. ) ELECTRI CAL CONST SET BPAVSI CAL SPACI NG
Thunder bOI t SPI Sl nal CDnSt r al I’lt S TBT_A RPD TBIDP_85D TBIDP_TX TBT A R2D C P<1..0> 23 26 68
= = =
IBT A R2D TBIDP 85D TBIDP_TX TBT_A R2D C N<1..0> 23 26 68
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—IBLARD TBIDP 85D TBIDP_TX TBT_A R2D P<1..0> 26 68
== .. 0>
TBT_SPI _45S * =45_OHM SE| =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD O ELARD TETDR_B3D LETDETX TBT_A_R2D N<l..0 o8
OO—DBAlsSXM DP_85D DI SPI AYPORT DP_TBTPA M. _C P<1> 23 26
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT [O—DEALSXM DB_A50 DLSPLAY] DE_TBTPA M._C Nel» e e
— — e ALSXM DP 85D Dl SPI AYPORT DP_TBTPA M._P<1> 2
TBT_SPI * =2x_DI ELECTRI C ? D—DeAlsxM DP_85D DI SPI AYPORT DP_TBTPA M._N<1> 26
D o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._P<1> 26
o—2AlsxM DP_85D DI SPI AYPORT DP_A LSX M._N<1> 26
DP_TBTPA M._C P<3>
. . Eo—De_TBTPA M DP_85D Dl SPI AYPORT 23 26
Thunder bolt & Di Spl ayPort Constrai nts ED—DE_IBTPA M DP_85D pispLayeorr | DP_TBTPA M. C N<3> 2 2
I D DR IBTPA M DP_85D DI SPI AYPORT DP_TBTPA M._P<3> 26
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 CD—DR_IBIPA M DP_85D DI SPLAYPORT DP_TBTPA M._N<3> 26
TBTDP_85D * [F85_0HM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O—IELADRRO TBIDP_85D TBTDP RX TBT A D2R C P<0> 26 68
OO—IELARRO TBIDP 85D TBIDP_RX TBT_A D2R C N<O> 26 68
e i TBT_A 2R 0O TBIDP_85D TBIDP_RX TBT_A_D2R _P<0> 23 26 68
| — = =
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT IBT A PR O IBIDP 85D TBIDP RX TBT A D2R N<O>
— — l > = e = = 23 26 68
TBTDP_2SAME * =3X_DI ELECTRI C ? TBTDP_2SAME | TOP, BOTTOM =4x_DI ELECTRI C ? D —IBLA R 1 TBIDP 85D TBIDP_RX TBT_A D2R C P<i1> 26 68
TBTDP_TXRX * =6X_DI ELECTRI C ? TBTDP_TXRX TOP, BOTTOM =10X_DI ELECTRI C ? CD—ELARR LEIDP_850 LETDR_RX TBT A D2R C Nl o8
= _ — = _ CD—IBLA 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R P<1> 23 26 68
TBTDP_20THER * =4X_DI ELECTRI C ? TBTDP_20THER | TOP, BOTTOM =6X_DI ELECTRI C ? E>—IBLA 2R 1 TRIDP_85D TRTDP_RX TBT_A D2R N<1> 23 26 68
O—IELA 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC P 26
TBT A 2R 1 TBIDP 85D TBIDP_RX TBT_A D2R1_AUXDDC N 26
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET | — =
. . N [O—DR_TBTPA AUXCH DP_85D DP_TBTPA AUXCH C P 23 26
TBTDP_ TBTDP_20THER DP_TRTPA_AUXCH 0P 85D DP_TBTPA_AUXCH C_N 2 2
— | — = =
TBTDP_* = * TBTDP_2SAME [O—DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH P 26
TBTDP TX « RX . TBTDP TXRX [O—DB_TBIPA AUXCH DP_85D DP_TBTPA AUXCH N 26
TBTDP_RX *_TX * TBTDP_TXRX Not es:
— — — AUX and DDC was renoved from DI SPLAYPORT or
. . TBTDP_RX/ TX because it's not high speed, and
Di Spl ayPOI’t & HDM Constrai nts to save routing space.
C PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—IBLE RD TBIDP 85D TBIDP_TX TBT B R2D C P<1..0> 23 27 65 )
. N _ _ _ _ _ == [O—IBL B RD TBIDP_85D TBIDP_TX TBT_B R2D C N<1.. 0> 23 27 68
DP_85D 85_OHM DI FF|  =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF » ThT B RoD TRTOP 8eD e TBT B R2D P=1.. 0> o
HDM _85D * E85_OHM DI FF| =85_OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF TBT_B R2D TBIDP_85D TBIDP_TX TBT B R2D N<1..0> 27 68
—— —— —— | m— =5 = =
I I OO RElsxM DP_85D DI SPLAYPORT DP_TBTPB M._C P<1> 23 27
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT DB lsxM DP_85D DI SPL AYPORT. DP_TBTPB M._C N<1> 23 27
— — PORT <1>
DP_2SAME « =3x_DI ELECTRI C 2 DP_2SAVE | TOP, BOTTOM| =4x_DI ELECTRI C 2 CO—BELSXM DB_850 DLSBLAY DE_TETPB M. _P<l 27
_ = = _ OB lsxM DP_85D DI SPLAYPORT DP_TBTPB_M._N<1> 27
DP_20THER * =4x_Dl ELECTRI C ? DP_20THER TOP, BOTTOM| =6x_DI ELECTRI C ? DB lsxM DP_85D DI SPI AYPORT DP_B LSX M._P<1> 2
HDM CLK_20THER « =7x_DI ELECTRI C 2 HDM CLK_20THER | TOP, BOTTOM| =10x_DI ELECTRI C 2 | ——— DB_850 DLSBLAY DB LSX M. N<l 2
_ = _ D DR _IBIPE M DP_85D DI SPLAYPORT DP_TBTPB M._C P<3> 23 27
HDM CLK_2DPHDM * =4x_Dl ELECTRI C ? HDM CLK_2DPHDM | TOP, BOTTOM| =6x_DI ELECTRI C ? ED—DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB M._C N<3> 23 27
. _ P _ IS CD—DR_IBIPE M DP_85D DI SPI AYPORT DP_TBTPB_M._P<3> 2 .
HDM DATA_2SAME 3x_DI ELECTRI C P HDM DATA_2SAME | TOP, BOTTOM 4x_DI ELECTRI C ?‘ _ — DP_TRTPE_M DP_85D D1 SPLAY DP_TBTPB M. N<3> . Only used on dual -port hosts.
* = 2 = ? Bz
HDM DATA_20THER 4x_DlI ELECTRI C ? HDM DATA _2O0THER | TOP, BOTTOM 6x_DI ELECTRI C ? TBT_B_DPR O TETDP_85D TETDP_RX TBT B D2R C P<0> .
TBT_B D2R C N<O>
O IBLB 2RO TBIDP_85D TBIDP_RX 27 o8
OO IELE RO TBIDP 85D TBIDP_RX TBT_B D2R P<0> 23 27 68
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 IBT B PR 0 IRIDP 85D TRIDP RX TBT B D2R N<O>
— —— l > ] e = = 23 27 68
HDM _DATA * * HDM DATA_20THER DI SPLAYPORT * * DP_20THER CD—IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R C P<1> 27 68
_ _ D IBLB 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R C N<1> 27 68
HDM _DATA SAVE * HDM DATA?Z;,A"F, DI SPLAYPORT SAVE * [P_ZSAI\»/EH _ — TET_B_DPR 1 TETDP_85D TETDP_RX TBT B D2R P<1> s 27 6
HDM _DATA TBTDP_TX * HDM DATA_2SAVE DI SPLAYPORT HDM _DATA * DP_2SAMVE D IBLB 2R 1 TBIDP 85D TBIDP_RX TBT B D2R N<1> 23 27 68
[O—IBLB 2R 1 TBIDP_85D TBIDP_RX TBT_B_D2R1_AUXDDC P 27
HDM _DATA TBTDP_RX * TBTDP_T>}<RV‘XW DI SPLAYPORT TBTDP_TX * DP_ZSAI\F OO IEL B 2R 1 TBIDP 85D TBIDP_RX TBT_B D2R1_AUXDDC N 2
* * *
B HDM _CLK HDM CLK?ZOT#E?, DI SPLAYPORT TBTDP_RX TBTDP_TXRX DP_TETPR_AUXCH DP_85D DP TBTPB AUXCH C P 1o o
HDM _CLK HDM _DATA * HDM CLK_2DPHDM [O—DB_TBIPE AUXCH DP_85D DP_TBTPB_AUXCH C N 23 27
e DP_TRTPR_AUXCH DP_85D DP_TBTPB_AUXCH P 27
HDM _CLK DI SPLAYPORT * HDM CLK_2DPHDM | = =
_ = DP_TBTPB_AUXCH N
i [O—DE_TBTPE_ AUXCH DP_85D 27
HDM _CLK TBTDP_TX * HDM CLK_2DPHDM
Di spl ayPort/ TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2.54cm Max Length 241. 3mm -
Di spl ayPort AUX CH intra-pair matching should be 0.127nm  Max | ength 330. 2mm
SOURCE: Cal pel | a SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001- v04.
MAX LENGTH OF DI SPLAYPORT/ TMDS TRACES: 13 | NCHES. KQ_M DP_85D DI SPLAYPORT DP_TBTSNKO_M._C P<3..0> ;
KQ_M DP_85D DI SPLAYPORT DP_TBTSNKO_M._C N<3..0> ;
NET TYPE ¥ KO M DP_85D DI SPLAYPORT | DP_TBTSNKI P<3..0> 2
ELECTRI CAL CONST SET PHYSI CAL SPACI NG D—DR_IBISNKO M DP_85D DI SPL AYPORT DP_TBTSNKO_M._N<3. . 0> 2
E>—DE_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C P 13 23 =
b 850 DL SPLAY DP TBTSRC M. C P<3..0> ED—DR_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH C N 13 23
= = DP TBTSRC M. C N<3._ 0> ED—DE_TBISNK_AUXCH DP_85D DP_TBTSNKO_AUXCH P 23
= DP_85D DI SPL AYPORT . : : ; DP_TBTSNKO__AUX! N
b 85D Dl SPLAYPORT DP _TBTSRC AUXCH C P Only used on hosts supporting Thunderbolt video-in D —DR_TBISNK_AUXCH DP_85D 0_AUXCH 23
[ DP_85D DI SPL AYPORT DP_TBTSRC AUXCH C N DP_TR K1_M DP_85D DI SPL AYPORT DP_TBTSNK1 _M._C P<3..0> ;6
CD—DR_IBISNKI M DP_85D DI SPI AYPORT DP_TBTSNK1 _M._C N<3..0> 56
[O—SPLIBL OK TBT SPI_45S| TBT SPI TBT_SPI _CLK 2 ED—D_TEISNKI_M DP_85D DI SPL AYPORT. DP_TBTSNK1 M._P<3..0> 23
_TBT_ TBT SPI_45S| TBT SPI TBT_SPI _MOSI 2 DP_TBTSNK1 M DP_85D DisPLAYPORT | DP_TBTSNK1_ M. N<3. . 0> 23
[O>—SEL_IBL_M SO TBT SPl_45S| TBT SPI TBT_SPI _M SO 2 [ED—DP_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C P 23 64
[O>—SPL_IBI_CS_L TBT SPl_45S| TBT SPI TBT SPI _CS L 23 [ED—DP_TBISNK AUXCH DP_85D DP_TBTSNK1_AUXCH C N 23 64
D —DP_TBISNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH P 23
DD HDM _TET M DP_85D DI SPI AYPORT DP_HDM _TBT M._P<3..0> 4 e ED—DP_TBISNK_AUXCH DP_85D DP_TBTSNK1_ AUXCH N 23
A DD HDM _TET M DP_85D DI SPI AYPORT DP_HDM _TBT M._N<3..0> 46
ED—DR_HDM _TBT_AUX DP_85D DP_HDM _TBT AUX P 13 64 66 L&SYNC I'\:AISLT:R:JM SN OATES0s L2200
DP_HDM _TBT_AUX_ N .
D DRHOM _TRT_ALX DB_85D 30400 DB LNI M DP_85D DI SPL AYPORT DP_INT_M._C P<3..0> s 62 TBT, DP, HDM Constrai nts
DD INL M DP_85D DI SPI AYPORT DP_INT_M._C N<3..0> s 62
oDl M DP_85D DI SPI AYPORT DP_I NT_M._P<3..0> 62 68 le | nc
oM _aax HDM 85D HOM O K HOM 1G CLK C P 63 64 68 DBl M DP_85D DI SPL AYPORT. DP_| NT_M._N<3..0> 62 68 App :
M _a ax HOM 85D HOM QK HDM _1G CLK C N o 6s o8 CD>—DE_LNT_AUXCH Db 85D DP_I NT_AUXCH C P i) <E4LABEL>
ED—HDM_DATA HDM 85D HDM _DATA HDM |1 G DATA C P<2..0> sea6s ED—DR_LNI_AUXCH DP_85D DP_| NT_AUXCH C N s 62 NOTI CE OF PROPRI ETARY PROPERTY:
ED—HDM _DaTA HDM 85D HDM _DATA HDM | G DATA C N<2..0> e ED—DE_LNT_AUXCH DP_85D DP_I NT_AUX P 62 68 THE L NEORVATL ON CONTAI NED HEREI N | S THE
ED—DE_LNT_AUXCH DP_85D DP_| NT_AUX N o2 68 THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 115 OF 120
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Canera Net Properties

Menory t

o GN\D Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

GND

S2_VEM *

*

S2MEM 2GND

NET TYPE
ELECTRI CAL CONST SET PAVSI CAL SPACI NG
i OS2 MEM A K S2_MEM 85D S2_MEM O K MEM CAM CLK P a1 a2
M Pl I nter f ace ConSt raints O—S2 MM K S2_MEM 85D S2_MEM O K VEM CAM CLK_N a1 2
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP OS2 MEM CKE S2_MNEM 45S S2_NEM CIRI VEM CAM CKE a1 32
— M CAM CS L
- C — — — — - OS2 MEMCS S2_NEM 45S S2_MEM CTRI VE a1 32
D M Pl _85D 85_CHM DI FF| =85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF 85_OHM DI FF VY ey NVEM CAM COT >
I I O—S2 MM QD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT OS2 MEM QD S2_NEM 45S S2_MEM CTRI MEM CAM RAS L 31 32
_ === _ === O—S2_MEM QVD S2_NEM 45S S2_NMEM CMD NMVEM CAM VE L a1 2
M Pl _20THER * 4X_DI ELECTRI C ’?‘ _ M Pl _20THER | TOP, BOTTOM =6X_DI ELECTRI C ? S2_MEMLOMD S2_MEM 45S S2_MEMLOMD NEM CAM BA<0> .
M Pl _2CLK * =6X_DI ELECTRI C ? M Pl _2CLK TOP, BOTTOM =8X_DI ELECTRI C CoO—S2_MEM VD S2_NEM 45S S2_NEM CVD MEM CAM BA<1> 31 32
_ == - == CO—S2 MEM CMD S2_NEM 45S S2_MEM CVD VEM CAM BA<2> 31 32
M PI CLK_20THER * 7X_DI ELECTRI C ? M Pl CLK_20THER | TOP, BOTTOMI=10X_DI ELECTRI C ? NEM S2_MEM 85D S2_NEM VEM CAM DOS P<0> .
I [CO—S2_MEM DQSD S2_MEM 85D S2_MEM DQSO MEM_CAM DQS N<0O> 31 32
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM CAM DQS P<1> 2 a2
— M CAM DOS N<1>
- - CO—S2_MEM D(E1 S2_MEM 85D S2_MEM DQS1 MVEI a1 32
M PI _DATA M PI 720T"ER [CO—S2_MEM DATA 0 S2_MEM 45S | s2 MEM DATAQ MVEM CAM DMVkO> a3
M PI _DATA CLK_M PI * M Pl _2CLK OS2 MEM DATA 1 S2_NMEM 45S S2_IVEM DATAL1 MEM _CAM Divk1> a1 32
CLK_M PI N N M Pl CLK_20THER [O—S2_MEMA S2_NEM 45S | s2 MEM QWD MEM CAM A<14..0> o
— = OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0> a1 32
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 32
Menory Bus Constraints
_ O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P a1 32 68
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N 3132 68
- _ _ _ _ _ == CO—MPL_DATA s2 MPl_85D M Pl _DATA M Pl _DATA_CONN_P 32 68
S2_MEM 45S * =45_OHM SE 45_OHM SE 45_OHM _SE 45_OHM _SE STANDARD STANDARDH » MPL_DATA S \pL_fen \PL_DATA M Pl DATA CONN N e
S2_MEM 85D * Les_oHm DI FF| =85 _OHM DI FF | =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF | =85_OHM DI FF
O—MPL_aK s M Pl_85D K MPI MPl_CKP a1 32 68
OO—MPL_aK s M Pl_85D K MPI MPl_CLK N a1 32 68
i [OO—MPL_aKs? MPL_85D CLK M Pl M Pl _CLK CONN P 22 68
C SpaC| ng RUI e Set S OO—MPL_aK s M Pl_85D K MPI M Pl _CLK _CONN_N 32 68
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff Q?il\ﬂ:MiP\/B PP1V35 CAM a2
S2_DATA2SELF * =2x_DI ELECTRI C ? S2_DATA2SELF | TOP, BOTTOM =4x_DI ELECTRI C ? [— S2_NEM PWR PPOV675_CAM VREF 31 32
= ) — - S2_NEM PWR PPOV675 MEM CAM VREFCA .,
S2_DQS20NDATA * =2x_DI ELECTRI C ?; S2_DQS20OWNDATA| TOP, BOTTOM =4x_DI ELECTRI C ?; l: Yy PPOV675_VEM CAM VREEDO _ o0
S2_CVD2CVD * =2x_DI ELECTRI C ? S2_CVD2CMD | TOP, BOTTOM =4x_DI ELECTRI C ?
S2_CVD2CTRL * =2x_DI ELECTRI C 2 S2_CVD2CTRL | TOP, BOTTOM =4x_DI ELECTRI C ?
S2_CTRL2CTRL * =2x_DI ELECTRI C 2 S2_CTRL2CTRL | TOP, BOTTOM =4x_DI ELECTRI C 2
S2_20THERVEM * =4x_DI ELECTRI C 2 S2_20THERMVEM| TOP, BOTTOM =6x_DI ELECTRI C 2
S2MEM _2PVWR * =2x_DI ELECTRI C 2 S2MEM 2PWR | TOP, BOTTOM =4x_DI ELECTRI C 2
S2MEM_2GND * =2x_DI ELECTRI C 2 S2MEM 2GND | TOP, BOTTOM =4x_DI ELECTRI C 2
S2MEM_20THER * =6x_DI ELECTRI C 2 S2MEM 20THER | TOP, BOTTOMI=10x_DI ELECTRI C 2
Menory Bus Spaci ng Group Assignnments
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
S2_EM DATA* * * S2MEM 20THER S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20WNDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS2ONKNDATA
S2_MEM _CVD * * S2MEM 20THER
B S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
— - - — i
S2_NEM DATA SAME S2 DATAZSELF | Menmory to Power Spaci ng
S2_MEM CMD S2_MEM _CMVD * S2_CvD2CMD —
S2_NEM_OMD S2_NEM_CTRL " S2_ovoe CTRL NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRUL‘Ei‘SEf»
—— PUWR * * PVR
S2_MEM CTRL | S2_MEM CTRL * S2_CTRL2CTRL S2_MEM S2_MEM. S2MEM 2PVR
—— PUWR * *
S2_NMEM * S2_NMEM * * S2_20THERVEM S2_MEM DEFAULT

SYNC DATE:O&/ 12/ 201

ISYNC MASTER=J44
TTILE
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SMC SMBus & Charger Net Properties
NET TYPE
ELECTRI CAL CONST SET PHYST CAL SPACI NG
US SMC 2 SMB_45S SMB 2 34 36 39 68
US SN 2 SMB_45S SMB SMBUS SMC 2_S3_SDA 34 36 39 68
US SMC 1 SMB_45S SMB SMBUS SMC 1_SO0_SCL 14 32 36 39 43 68 72
US_ SMC 1 SMB_45S SMB SMBUS_SMC_1_S0_SDA 14 32 36 39 43 68 72
US_SMC 0 SMB_45S SMB SMBUS SMC 0_SO_SCL 36 39 62 68
US_SMC 0 SMB_45S SMB SMBUS SMC 0_SO0_SDA 36 39 62 68
US_SMCG 5 SMB_45S SMB SMBUS _SMC 5_G3_SCL 36 39 51 52 68
US SMC 5 SMB_45S SMB SMBUS SMC 5_G3_SDA 36 30 51 52 68
CO—SMBUS_SM:, . SMB_45S SVB SMBUS_SMC 3_SCL 36 39 43 63
CO—SMBUS SMC | SMB_45S SVB SMBUS _SMC 3_SDA 36 39 43 63

SYNC DATE:OE/ 12/ 201

ISYNC MASTER=J44
TTILE

SMC Constraints

d} Appl e I nc.
®
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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(’G&:’{ . . . . - .
SENSE_45S * sirororrear | =45_OHM SE =45_OHM SE =45_OHM SE 0.1 MM 0.1 M J44 SpeC| fic Net Pr opert I es J44 SpeC| fic Net Pr opert I es
THERM 45S * - =45_OHM _SE =45_OHM SE =45_OHM SE 0.1 MW 0.1 MW NET TYPE NET TYPE
L 1TQL_Dl FFPAI R _ (I _ (I _ (R _ ELECTRI CAL CONST SET PAVSI CAL SPACI NG ELECTRI CAL CONST SET PAVSI CAL SPACI NG
DI G_AUDI O * arta_o rrealr | =1TOL_DI FFPAI R(=1TOL1_DI FFPAI R|=1TOL_DI FFPAI R 0.1 MWM 0.1 MWM
ANL_AUDI O * -1TC_0t FRPALR 0.1 MW 0.1 WM 10 MM 0.1 WM 0.1 MM
=== THERM DP_TBT_DI THERM 45S THERM | TBTTHVENS D1_P 23 43 [CoO—ANO DR AVPTUATL AM_AUDIO ADLO AD LQE L P 46 48
ANL_AUDI O W DE| * =1TCL_DI FFPAI R 0.3 MM 0.3 MV 10 W 0.1 MV 0.1 MV = P —— THERM AES Teev | TBTTHVBNS DI N [CO—AUDLQ DR AVPTVL ANl _AUDI O AUDIL O AUD L2 L N 46 48
= B - - [O>—AUDLO DP_AVPTVE ANL_AUDI O AUDLO AUD_SPKRAMP_LI N P .
CO—IHERM DP_CPU D1 THERM 45S TeERM | CPUTHVENS D1_P 43
CPUTHVENS DI N [O—AUDLQ DP_AVPTWE ANl _AUDI O AUDI O AUD SPKRAMP_LI N N s
[O—THERM DP_CPU D THERM 45S THERM 3 PK LIN P
D THERM DP_CPU D2 THERM 45S THERM | CPUTHVENS D2_P [O—AN0DE AVPTATL AM_ADIO AN SPKRAMP a®
¢ THERM DP_CPU D2 THERM 45S THERM | CPUTHVENS D2 N . [CoO—ANODE AVPTAT AM_ADIO AN SPKRAMP LIN N @
[ — LB L °
=== === [CO—AUDLO DP_AVPTWE ANl _AUDI O AUDI O AUD L2 R P 46 a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr _ NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG?RULbEiSEf» AUDLO_DP_ANPTWE ANL_ADLO ALDLO AUD LC2 R N o
SENSE * =2X_DI ELECTRI C ? CPU_VCCSENSE G\D * GND_P2MWM [O—AUDLQ DR AVPTVL ANl _AUDI O AUDI O AUD _SPKRAMP_RI N P s
_ === [CO—AUDLQ DR AVPTVL ANL_AUDI O AUDI O AUD_SPKRAMP_RI N_N a8
THERM " 2X DIELECTRI C ?. __ | m— :Eﬁ?j:: :E’\SF NC[; : SSNSIS OANE;E[EBRAEZ s [O—AUDLO DP_AVPTVE ANL_AUDI O AUDLO SPKRAMP_RIN P 8
AUDI O * =2X_DI ELECTRI C = = - [CO—AUDLQ DR AVPTVL ANl _AUDI O AUDI O SPKRAMP_RI N N 8
~ — [CO—SENSE_DP SENSE_45S sense | | SNS_CPUDDR P - ) DP_ _
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