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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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BOM G oups Alternate Parts
BO\A mp BQ\A GDTI O\IS PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COMVON ALTERNATE, COWON, MLB_M SC, MLB_DEBUG ENG, M_B_PROGPARTS PART NOVBER
M.B_M SC PP5V5_DCI N NO, TBTHV: P15V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_| NTWAKE: SHARED, USB_PWR: S3, SD_ON_M.B, VCORE_FETS 37651032 | 37650855 ALL Toshiba alt for Drodes dual
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_I SL, DBGLED, | SNS: ENG 376S1129 | 376S0855 ALL M@ alt for Bodes dual
M.B_DEVEL: PVT XDP_CONN o 37651089 | 37651128 ALL N alt for Diodes single
M_B_DEBUG. ENG DEVEL_BOM XDP, LPCPLUS T 13850684 | 13850660 ALL Mrata ait to Taiyo Yuden
M_B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD o 138S0703 | 13850648 ALL Mrata alt to Taiyo Yuden
M.B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15280586 | 15251301 ALL Dal o/ Vishay alt to Oyntec
37250186 | 37250185 ALL 2@ alt to 0 odes
Current Sensor Conf i gur at i on 197S0479 | 19750478 ALL 2000w Epson alt o MK
BOM GROUP BOM OPTI ONS = CPU DRAM CFG Chart 376S1053 | 37650604 ALL Bodes alt to Fairchil
| SNS: ENG .1 .Y, CPA. | 565 YE5 R | 56 YE5 PN, 3 1E8 A FPCT | 55 1E5 501 56 YE5, LCDKLT | 15 S, PVASS | S5 Y5 V00,56 YE5. G176, 54 YE5 A | 4 1E5 CPLEEL | 0 765, POEL 11065 VENDOR CFG 1| CFG 0 37150713 | 37150558 ALL | oowesattosrmer
I SNS: PRCD U 5.1 SN YES, UM | SN YES, CRAM | S YES, PIVDS.| S5 K0, AL FPRT_| S5 NOL S50, 16 YE5, LCEEKLT_| S N, POV3S5. | ShS: N0, G50_1 Sk N2 OTHER. .| S: L CAV | 46 1) PLEER| 15 L PAREL, | S8 O HYNI X 0 0 12850371 | 12850376 ALL Kemet alt to Sanyo
SANGUNG 1 0 12850394 | 12850415 ALL NEC 8l to sanyo
CPU DRAM SPD Str aps M CRON 0 1 15251821 | 15251757 ALL aymtes alt to NG
| BOM GROUP | BOM OPTI ONS = ELPI DA 1 1 19750480 | 197S0343 ALL N crystal alt to TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB o 19750481 | 19750343 AL Soron e M e
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB T S| ZE CFG 2 10750254 | 10750241 AL omee e R e ™
DDR3: SAVBUNG 4GB RAMCFQ): L, RAMCFGL: H, RAVCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG 4GB T 4c8 0 35353452 | 35351286 ALL | wimat o ooy
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAMBUNG 8GB T 8GB 1 12850386 | 12850284 ALL | o weo o
DDR3: ELPI DA_4GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB T 12850397 | 12850325 ALL e
DDR3: ELPI DA_8GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB T D E REV CFG 3 87750185 | 87750104 ALL R
DDR3: M CRON_4GB RAMCFQD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM_TYPE: M CRON_4GB T A 0 12850398 | 12850220 ALL e
B 1 197S0542 | 197S0544 ALL N alt to TR
Pr ogr ammabl e Parts 19750545 | 19750544 ALL Epson alt to TXC
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 13850681 | 13850638 ALL | reivo it o somung
33550865 1 EEFROM 256K T, SPI, SMHZ. 1. 8V, 2X3GFN U2890 CRITICAL | TBTROM BLANK 13850841 | 13850638 ALL urate it to Somsung
34153802 1 1. EEPROM O R (V23 4) VT, 041/ 941 U2890 CRITICAL | TBTROM PROG 37651180 | 37650761 ALL [ oo o o viony
33851159 1 [ 1c sverz . somersoom ps wou. oo, 15780n U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL [ to o
33550809 1 [ eormrom sema o 1o rastaoo.s U6100 CRI TI CAL | BOOTROM MAC: BLANK] 10750255 | 10750240 AL [omea o
33550803 1 64 MBIT SPI SERIAL DUAL |/0 FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM NUM BLANK| 10750250 | 10750248 ALL Ontec At o T
341S3809 1 I C.EFI ROM (V0071) DVT, 341/ 343 u6100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337354525 1 HSW SR16M PRQ CD, 1. 3, 16W 2+3, 1. 0, 3M BGA uo500 CRI TI CAL CPU: 1. 3GHZ
337354526 1 HSW SRI6L, PRQ D, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI TI CAL CPU: 1. 4GHZ
33754528 1 HSW SR16H, PRQ 0, 1. 7, 15W 243, 1. 1, 4M BGA uo500 CRI TI CAL CPU. 1. 7GHZ
33851113 1 1 C, TBT, CR-4C, BL, PRQ Ol Q 288, 12X12 FC- CSP u2800 CRI Tl CAL
33851186 1 | C, BOMI5700A2, S2 PCI E CAVERA PROCESSCR u3900 CRI TI CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/313 MLB DYMAX ADHESI VE 29993-SC 0. 4G GLUE CRI TI CAL
825-7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Q7310, 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
37651173 2 MOSFET, N- CH, 30V, 15. 3A, 12M 8P 3. 3X3. 3 DFN Qr7310, Q7320 CRI Tl CAL | VCORE_FET: VSHY
37651174 2 MOSFET, N- CH, 30V, 22A, 6. OM 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2600  CRI TI CAL DRAM TYPE: HYNI X_4GB
333350681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2600  CRI TI CAL DRAM TYPE: HYNI X_8GB
333350676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L260o|  CRI TI CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: SAVEUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L260o|  CRI TI CAL DRAM TYPE: ELPI DA 4GB
333350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o|  CRI TI CAL DRAM TYPE: ELPI DA_8GB
333350679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L260o|  CRI TI CAL DRAM TYPE: M CRON_4GB SYNC%I ’I\ﬁSTEkJA'S ME NG A 0L L 201
BOM Confi gurati on
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BOM Vari ant s

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

BOM G oups

BOM GROUP BOM OPTI ONS

M_B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Programmabl e Parts

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

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWMENTS:
PART NUMBER
685- 0062 | 685- 0063 ALL Renesas alt to Vishay
333S0704 | 333S0700 | ALL EIpida CAM DRAM al t to Hynix
SYNC NVASTER=MASTER SYNC DATE=VASTEH

TTILE

BOM Vari ant s

d} Appl e I nc.
®

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

20y N EmN

SCH_NUM>

8 7

6

2




8

PD Modul e Parts

806- 5107 1 CAN, TOPSI DE, ALT, J41/J43 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 5108 1 CAN, TOPS| DE, COVER, ALT, J41/ J43 | TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 CAN, MDP, J11/J13 MDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M_B, J11/J13 USBCAN CRI TI CAL
725-1792 1 | NSULATOR, CPU, J41/J43 CPU_| NSULATOR CRI TI CAL
CPU Heat Sink Munting Bosses
20413 Z0410
STDOFF- 4. 50D1. 8H- SM STDOFF- 4, 50D1. 8H- SM
©r ¥
Z0411 20412
STDOFF- 4. 50D1. 8H- SM STDOFF- 4, 50D1. 8H- SM
1 1
4x 860- 1327 l @
Fan Boss X21 Boss SSD Boss
20405 20414 20415

STDOFF- 4. 50D1. 8H SM

—  860-1327

1

—  860-1327

STDOFF- 4. 50D1. 9H SM

1

STDOFF- 4. 50D1. 9H SM

—  860-1327

EM

Di spl ayPort Pogo
CRI Tl CAL

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

1

— 870-1938

I / O Pogo Pins
USB/ SD Card Pogo

CRI Tl CAL

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

—©

= 870- 1940

SL0401
LT NSP

SL-1.1X0.4-1.4x0.7

]

998- 2691
SL0403

TH NSP
1

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

]

= 998- 3975

E
G

SL0405
. T P

SL-1.1X0.4-1.4x0.7

]

998- 2691
SL0407
TH- NSP

1

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

]

= 998- 3975

Can Sl ot s
SL0402
1TH-NSF’

SL- 1. 1X0. 4- 1. 4x0. 7 2x MDP connect or

998- 2691
SL0404

TH NSP

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

998- 3975
SL0406
iy NSP

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

998- 2691
SL0408
TH NSP
1

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

998- 3975

SYNC NMASTER=MASTER

2x TBT chip

di odes

SYNC DATE=NVASTEH
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CRI TI CAL
OM T_TABLE
U005
HASWELL- ULT
. 2GR A
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignment:
65 25 DP_TBTSNKO _M._C N<O0> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_I NT_M._C N<O> 58 65
o5 25 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TxPo | B46 o DP INT M._C P<0> oo 50 o5
o 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ 247 g NC INT_M._CN<1> mwom e
TBT Sink O o 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDp_TxP1 | B47 g NC INT M. CP<1> rrmy e
o 25 DP_TBTSNKO_M._C N<2> BSS | poi1_Txne I nternal panel
o5 25 DP_TBTSNKO_M._C P<2> 755 | poy 1 TxP2 EDP_TXN2 —Z‘Z - NC : % M. CN<§> o - p
65 25 DP_TBTSNKO M. _C N<3> A57 | por 1 TXNG EDP_TXP2 — - NC LN M. CP<2> o
os 25 @o—DP_TBTSNKO_M._C P<3> B57 | poy 1 TXP3 EDP_TXN3 - NC M._ON<3> ey o
- 3 & EoP_TxP3 | P49 g NC INT M. CP<3> e
o5 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
65 25 18 DP_TBTSNK1 _M._C P<0> S50 | ppi 2_TxPO
o5 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2_ TXNL EDP_AUXN % 58 65
TBT Sink 1 65 25 18 DP_TBTSNK1_M._C P<1> BS54 | ppi 2_TxP1 EDP_AUXP [ B4S gy DP I NT AUXCH C P ey 5o e
:j” Cth H o5 25 10 DP_TBTSNKI_M._C N<2> C49 | ppy 2_Txne
(.'"}Jxe with HDM o 2 10 DP_TBTSNKI_M__C P<2> B50 | oy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1I_M._C N<3> 253 | ppy 2_TXNG EDP_RoOWP | D20 MCP_EDP_RCOVP
os 25 10 o DP_TBTSNK1 M. C P<3> o223 | oDi2_TxPs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strat egy:
Q\TEFT%'E\:QtE Each corner of CPU has two testpoints.
UUEU() Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
ms%’é"giguj exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _ AY2 | pal SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE  MCP_DC_A3_B3 s
s _MCP_DC AWB_AY3 TRUE __ AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF| A4 MCP_DC A4 ‘» TPO500
TP0531,g% MP_DC_AYE0 AY89 ] oA sv_cria N neTF A60 MCP_DC A60 il
TP-P6 s _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTR - ‘cm TP0O510
. NCP_DC_AV62_AY62 _trie AY62 | oy sy cHAl N NCTF DA/ SY_CHAI N_NCTF e MOP DG 261 Bel . P re
52 - - DAl SY_CHAI N_NCTF|_A62 MCP_DC A62 —m® TPO511
TPO501 & MP_DC B2 DAl SY_CHAI N_NCTF AVL MCP_DC_AV1 i
TP P6 . _MCP_DC A3 B3 TRUE B3 | pal SY_CHAI N_NCTF x: i:*gﬁ: zfg:z L NCP DG AL B, TP0520
s, _MCP_DC A61_B61 TrRUE  BSL | pal SY_cHAI N_NCTF . - 1))
VCP DG B62 B63 TRE 592 | pal oY GHAI N NOTF DAI SY_CHAIN NCTF AV trye  MCP DC AW2_AY2 s g F,STP052]_
[ B53 | ol Sy cHal N NGTE DAI SY_CHAIN NCTFL A8 trye  MCP_DC AWB_AY3 s
MCP_DC C1_C2 TRUE CL | pal SY_CHAI N_NCTF DAY SY_CHAI N_NCTF AU52 A6 AYGL .
[ | pa oY GHAI N NGTE DAl SY_CHAI N_NCTF 2x§ TRUE MCP_DC AW2_AY62
- - DAl SY_CHAI N_NCTF| MCP_DC AW53 _1%61-'30530

CRI TI CAL
OM T_TABLE
U0500
HASVEELL- ULT
+
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD_N28
NC& RSVD RSVD&(NC
NCM RSVD RSVDﬁxNC
NC& RSVD RSVDLoxNC
NCXE RSVD RSVD&)Q\K:
NG 321 | rsvD RsvDl AP7 L NG
RSVD AULQ NG
RSVDI AULS
RsvD| ALY %
RSVD AY14
——XNC

SYNC MASTER=W LL J43 SYNC DATE=09/ 13/ 201
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CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+
- TSP
SYM 14 OF 19
ALl | ygg vss| AI35
ALZ | yss vss| AJ39
A8 | yss vss| AJAL
A24 | \ss vss| AJ43
A28 | yss vss| AJ45
A32 | yss vss| A4
A36 | yss vss| AJ50
P40 | vss vss| AJ52
A44 | yss vss| AJ54
A48 | yss vss| AJ56
752 | vss vss| AJ58
A56 | yss vss| AJ60
AAL | yss vss| AJ63
ARS8 | s vss| AK23
ABLO | yss vss| AK3
AB20 | \ss vss| AKG2
AB22 | yss vss| AL10
AB7 | yss vss| ALL3
ACBL | yss ves| ALL7
AD21 | yss vss| AL20
AD3 | yss vss| AL22
ADB3 | yss ves| AL23
AE10 | yss vss| AL26
AE5 | yss vss| AL29
AE58 | yss vss| AL3L
AF11 | yss vss| AL33
AF12 | \ss vss| AL36
AF14 | yss vss| AL39
AF15 | yss vss| AL40
AF17 | yss vss| AL45
AF18 | yss vss| AL46
AGL | yss vss| ALBL
AGLL | yss vss| AL52
AR1 | yss vss| ALb4
A3 | yss vss| AL57
AG0 | yss vss| ALBO
AGBL | yss vss| ALBL
A2 | yss vss|_ AML
AGB3 | yss vss| AMLY
AHL7 | yss vss| AVE3
AHLO | yss vss| AVBL
A0 | yss vss| AV62
AF2Z | yss ves| ANL7
A4 | s ves| AN23
A28 | yss vss| ANBL
AFBO | yss vss| ANB2
AB2 | yss vss| ANB5
AB4 | yss vss| ANB6
AHB6 | \ss vss| ANB9
AHB8 | yss vss| ANGO
AHAO | yss VS| ANEZ
AHAZ | \ss vss| AN43
AHA4 | yss vss| ANG5
AHA9 | yss vss| ANG6
AL | \ss vss| AN4B
AHB3 | yss vss| ANGS
AF55 | \ss ves| ANBL
A7 | yss vss| ANG2
AT13 | yes vss| ANBO
AJ14 | \ss vss| AN63
AJ23 | yss vss| AN?
AI25 | yss vss| AP10
AI27 | vss vss| APL7
AI29 | yss vss| AP20

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
SYM 15 OF 19
AP22 | ysg vss| Avs9
AP23 | \ss vss| AVB
AP26 | yss vss| A6
AP29 | yss Vsl Avea
AP3 | ves vas| AVE3
AP31 | yss vss| AVe5
AP38 | yss VeS| A7
AP39 | \ss VeS| AW
AP48 | yss vss| A0
AP52 | yss ves| A2
AP54 | \ss VeS| A4
AP57 | yss VeS| AT
ARLL | yss vss| A0
ARL5 | yss vss| AVB1
ARL7 | yss vss| A9
ARC3 | vss vag| AVE0
AR3L | yss ves| AYIL
AR33 | yss vss| AY16
ARBY | yss vss| AVie
AR3 | yss vss| Av22
AR49 | yss vss| Av2a
AR5 | vss vss| AY26
AR52 | yss vss| AY30
AT13 | yss vss| AY33
AT35 | yss ves| AYa
AT37 | yss vss| AYL
AT40 | yss vss| AY53
AT42 | yss vss| AY57
AT43 | yss vss| AY59
AT46 | yss vss| AY6
AT49 | yss vss| B20
AT61 | yss vss| B24
AT62 | yss vss B26
AT63 | yss vss| B28
AUL | yss vss B32
AUL6 | yss vss| B36
AULB | yss vss| B4
A0 | vss vas| B40
A2 | yss vss| B44
AR4 | yss vss| B48
A6 | vss ves| B52
A8 | yse vss| B56
A0 | vse vss| B60
AB3 | vss ves| CLL
AL | yss vss| C14
AUS3 | ves vag| C18
A5 | s vss| €20
A7 | yss vss| €25
AUBY | yss vss| <27
AVL4 | yss vss| 38
AVI6 | yss vss| 39
AV20 | \ss vss) 57
AV24 | yss ves| D12
AV28 | yss vss| D14
AV33 | ves ves| DIB
AV34 | yss vss| B2
A6 | vss ves| D21
AVE9 | vss ves| D23
AVAL | yss vss| D25
AVA3 | \ss vss| D26
AVA6 | yss ves| D27
AVA9 | yss vss| D29
AV5L | yss vss| D30
AV55 | yss ves| DBL
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U0500
HASWELL- ULT
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SYM 16 OF 19
D33 | g vss| HL7
D34 | yss vss| F57
D35 | yss vss| 910
D37 | yss vss| 922
D38 | yss vss| J59
D39 | yss vss| 963
D41 | yes Vs KL
D42 | yss ves| Ki2
D43 | g5 vss| L13
D45 | \ss vss| L15
D46 | yss ves| L17
D47 | vss vss| L18
D49 | yss vss| L20
D5 | vss vss| 158
D50 | \ss vss| 161
D51 | yss ves| L7
D53 | yss vss| M2
D54 | \ss vss| IO
D55 | vss vss| N8
057 | vss vss| P59
D59 | yss vss| P63
D62 | yss vss| R0
D8 | vss vss| 22
E11 | yss vss| R8
E17 | vss ves| T
F20 | yss vss| 158
F26 | yss vss| U20
F30 | yss vss| V22
F34 | yss vss| 061
F38 | yss vss|
Fa2 | yss vss| Vo
F46 | yss vss| V3
F50 | vss ves| V7
F54 | yss vss| veo
FS8 | vss vss| &2
F6l | vss vss| Y10
GI8 | yss vss| Y59
@2 | yss vss| Y63
&
= Vss vss| V58
& vSS vss| A6
= Vss vss| V23
vss VSs_SENsE| E62 ,_CPU_VCCSENSE N oo
H3 | vss > jesnd
vss| AHL6
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CPU VCC Decoupl i ng
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4 3

2 1

PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)
PP3V3_S5

52 40 29 28 18 17 16 15 13 8
62 60 58 57

NO_STUFF
C12100 !

1Lé/
By 2
oY
BYPASS=UD500. AHLO: 6. 35mm

PCH VCCSPI BYPASS
(PCH 3.3V SPI PWR)
PP3V3_SUS

62 60 57 56 55 44 18 14 11 8

NO_STUFF
e

i
i

BYPASS=U0500. Y8: 6. 35nm

PCH VCCSUS3_3 BYPASS
(PCH 3. 3V SUSPEND PWR)
PP3V3_SUS

62 60 57 56 55 44 18 14 11 8

BYPASS=U0500. AC9: 12. 7nm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND RTC PVR)
62 60 57 56 55 a4 18 14 11 8 _PP3V3_SUS

BYPASS=U0500. AH11: 6. 35

PCH VCCSDI O BYPASS
(PCH 3.3V/ 1.8V SDI O PWR)
;88 Ry PP3V3 SO

BRABRE S
C1208i
11 F

%
=
{0)
BYPASS=U0500. U8: 6. 35mnm

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

72 63
34 30 27 18 17 15 13

PCH VCC3_3 BYPASS
PCH 3.3V GPI O LPC PWR)

(
LR PP3V3_S0

57 54 43 42 41 40 39 38

63
34 30 27 18 17 18 i3
57 54 43 42 41 40

C1212i
2UF
s

2
xsR CER
g3
BYPASS=U0500. V8: 12. 7mm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

LR PP3V3_S0
3

49 40 36 27 1

35

BYPASS=U0500. K14: 6. 35mm

49 40 36 27 17_16_15_11

6260 57 56 53

49 40 36 27 17 16 15 11
60 57

60 56 11 8

PCH VCCASW BYPASS
(PCH 1. 05V ME CORE PVR)
. s _PP1VO5_S0

NG STUFF 49 40 36 27 17,36 15 118 8
C1250 1 1C1251
X5R- CERgL% 2 ¢ B
BYP%%%’?%%E%SO%? Aﬁ 6r.“§5mn
PCH VCC BYPASS )
(PCH 1. 05V CORE PVR)
45, PP1V05_S0 10 00 56 27 17 g g etion 8,
C11257";>1 1C1256lC1257
o == =— 0°
ST T b T b

BYP; = LJ11: 12 7
AR

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

PCH VCCHSI O BYPASS
(PCH 1.05V PCl e/ SATA/ USB3 PWR)
PP1VO5_SOSW PCH HSI O

Cl12601: C1261:

ST A
i L TNETVRETR

CRI TI CAL

L1270
2. 2UH 240NR- 0.

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS
(PCH 1. 05V ACLK PLL PWR)

. _PP1V05_S0 ng70 2210HM PP1VO5 SO _PCH VCCACLKPLL
1 2
2?7mA Max 1 A 2 PPIVOS S0 PCH v KPLL_R Al VTR WETHES: &7 31mA Max

Y ARSIV Cl270: C1271: [1C1272
40 470F - TTa7uE L i
20% —1— 20% —1— - %
CERng\F/e 2 CERng\F/e 2 2 x Y
0805-1 0805-1 435

BYPASS=U0500. A20: 12. 7mr
BBt 208506° ab3: 8™Fsmm L

CRI TI CAL
1275

L
2. 2UH 240NA- 0. 2210HM

PCH VCCCLK FI LTER/ BYPASS
(PCH 1. 05V VCCCLK PWR)

PP1VO5_S0 F’CH VCC | CC

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)
PP1V05_S0

C1264l
T

0
BYPASS=U0500. AGL6: 6. 35mm

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

PP1V0O5_S0
Cl1266 1| Cl267 1
1F 1UF
BYPASS=UDS00,94458:, uggb?) Re1: 6. 35mm| [

8 12

175 _PPLV5_SOSW AUDI O HDA 1.0 PP1VO5 SO PCH VCC | CC R 1 5 T NECHEITES 67 oA Vex
5% — : 0603 .
Clzio: Y OERFREEED C1275:| C1276: |1C1277
1UE 40 47UF —— ~47UF L - =
o P 200 —— 2w — —- 18%
2 2 oy 2 2
402
BYPASS=U0500. AHL4: 6 305ynmI R1280 o%”o%(s? CEERHESR 5
‘ - = 140, 2 BYPASS:DsOO'%%SA%%gb;Eb J18:.12. 7mm
’—’\/5%\/ BYPASS2URsbb% 18: 6" Fmm L
1
FbF CRITI CAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2UH 240MA- 0. 2210HM PP1VO5 SO _PCH VCCAPLL_CP
1 2
0603 VOLTAGE= T osv v 57mA NBX
NO STUFF | NO STUFF
C1280 Cl1281 11282
AargE — — 1
2 4 2 2 g}{
CERM XSR CERM X5R
0805-1 0805-1 402
BYPASS=U0500. wd2 -
BB N T
CRI Tl CAL PCH VCCSATA3PLL FI LTER/ BYPASS
L1290 (PCH 1. 05V SATA3 PLL PWR)
w0 56 1 s _PP1VO5_SOSW PCH HSI O 2. 2UH 240MA- 0. 2210HM PP1VO5 SOSW PCH VOCSATASPLL , .,
83mA Max 1 va0a 2 KT 167 42mA Max
STUFF :
C1290 | C1291: 1C1292
47TUF 47UF —— L TUF
20% 20% —1— —T1— %
CERM XBR 2 CERM XBR 2 2 gg
0805-1 0805-1 41
s B R b k3 T
CEIlTZI 95|_ PCH VCCUSB3PLL FI LTER/ BYPASS SYNC_VASTER=W LL J43 SYNC_DATE=00/ 13/ 201
PCH 1.05V USB3 PLL PWR) e -
2. 2UH 240N 0. 2210HM (PP1V05 SOSW PCH VOCUSB3PLL _ ., PCH Decoupl I n
1 2 . 67 41mA Max T
0603 AGET Appl e 1 nc <SCH_NUM>] D
C1295 C1296 1 C1297 :
AT —— —— iLJ/F 8 <E4LABEL>
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SATA Port assignments:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

SYNC MASTER=W LL J43 SYNC

DATE=12/17/201

T L

PCH Audi o/ JTAG SATA/ CLK

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

62 50 17 13 s _PPVRTC_GBH
CRI TI CAL
OM T_TABLE
R1300* '’R1303 R1302} |'R1301 o5
20K 20K 330K 1M - PCH CLK32K_RTCX1 A | proxa HASVELLULT
1/ 23W §§éaow 1 23W %%W v - NC RTC CLK32K RTCX2 4. AYS | Rroxe 25512
20, 2201 20, 2201 sy 5-5?’19 PCle Port assignnents:
PCH | NTRUDER L "B | NTRUDER SATA RNO/ PERNG_L3[ 95 o, PCIE SSD D2R N<3> a0 o2 6
g u L3l HB
PCH | NTVRVEN - A7 | NTVREN SATA_RPO/PERPG_LS PCLE_SSD 2R Pe3> """ sop Lane 3
g o B15 PCl E_SSD R2D C N<3>
AV6 . SATA TN/ PETN6_L3|[ B1S g PCIE SSD R2D C N<3> myso6s
PCH SRTCRST L - SRTCRST |4 SATA_TPO/ PETP6_L3| ALS PCIE SSD R2D C P<3> s es
RTC RESET L - "4 RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 62 65
H8
CL30p |2 G303 wowap HDABIT GLK R1310 33 1,an2_ = HDA BIT OLK R AV | oa 8oL 1 250_SALK SATARPLI PERPS L2 —_guPAE SSD PR P22 —_qmwees 0
i( 5 > i( % Aract RBRRNo500° Wos: 1. 27mm SATA_TNL/ PETN6_L2| AL7 PCI E_SSD_R2D_C N<2> 0 65 ane
] ] o 62 50 gy HDA_SYNC R1311 33 1WV2_§‘7&'THE§'®F%}%—‘£ HDA_SYNGo 250 SERY SATA TP1/PETP6 12| BL7 gy PCIE SSD R2D C P<2> gym e
LACE_| =U0500. AV11: 1. 27nm
o o o0 qgmHDA RST L R1312 33 W%-Wﬁ—.ﬁ HDA_RST*/ | 25_MOLK SATA_RN2/ PERNG_L1| 96 o, PCIE SSD DPR N<1> oo os
= ACE. =U0500" AUS: 1. 27mm o SATARP2/ PERPS_L1 H6 PCl E D D2R P<1> 30 62 65
AY10
57 63 5 [T @AHE? g% i - HDA_SDI 0/ 1 2S0_RXD g|  satA ThepETNe La| BLA PCl E D R2D C N<1> o o SSD Lane 1
2 > HDA_SDI UIZS?TF;;I)) 2|  saTA TP2/PETP6_L1| CI5 PCIE SSD R2D C P<1> im0 es
<
DOUT 67 17 DO AUL11
or o9 59 qoom—HDA_S R1313 33 . 2 PL%CE';'\‘DA ?0500 Ajl 27 HDAﬁDF%'rgLSPRsTf% 5 SATA_RN3/ PERNG_LO|_F5 PCl E SSD D2R N<O> 30 62 65
- NEAR= . +1.27mm ES
TP PCH | 2S1 TXD AWMO | {pa pocKk ENF/ 1 251 TXD SATA_RP3/ PERP6_LO e PCILE SSD D2R P<0> Y =0 52 o5 -
TP _PCH 1251 SFRM o, AVIO |\ps pock RST*/12S1_SFRM|  SATA_TN3/ PETNG_Lo| C17 PCl E SSD R2D C N<O> o6 SSD Lane 0
SATA TPa/ PETP6_LO[ DI7__ g POIE SSD R2D C P<0> qpmwo o
TP_PCH |1 2S1_SCLK Y8 [1251_sak
SATAOGP/ GPI 04| Y1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| YL XDP. D PCl E2_SEL_L N
o5 62 10 o [Ty XDP_CPUPCH TRST L - o PCH_TRST SATA2GP/ Gl o6|_V6 XDP_SSD_PCl E1_SEL_L 16
AE62 AC1
o7 2 10 rEy-—XDP_PCH TCK - PCH_TCK (I PD) (PATpSCR GPl ®7| Al g XDP SSD POIEO SEL L mue
AD61
o7 62 20 ry-——XDP_PCH_TDI - PCHTDI (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , .,
o7 2 10 @@m—XDP_PCH TDO o AE61 | by DO
- - 2 'R1370
o7 02 10 [y XDP_PCH _TNB =22 | PoH s (1PY) E rRevD 111 o o 3, 01K
NCyEELL | RsvD rsvD K10 s %/"zow
ACA 2491 .
NCx2Z | RsvD LACE_NEAR=U0500. C12: 2. 54mm
Roovp|_C12 P ATA_RCOVP
16, P TA( AE63 | 37AGK SATA_ CH_S,
NCx Y2 | RsvD SATALED (4B P ATALED_L 12
CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PClI E_CLK100M ENETSDN 43 | cLkouT_PCIE_NO 0 XTAL24_1 N_A25 PCH CLK24M XTALI N -
TP_PCI E_CLK100M ENETSDP C42 | oLkouT_PCIE_PO % XTAL24_ouT| B25 g PCH CLK24M XTALOUT o
.. _[ENETSD CLKREQ L e 2 |PoEakrRO I PIO 5 PP1V05_S0 PCH VCCACLKPLL , .,
o7 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é rRevD 2L,
o2 PG E_ CLKIOOM CAVERA P~ o, M1 | cikout_PCIE PL 3 revo ML o e Iio.
a1 12 CAMERA CLKREQ L Y5 | PCl ECLKRQL* / GPI O19 %1
2PLACE_NEAR=U0500. C26: 2. 54mm
o 62 29 PCl E_CLK100M AP_N S | qLkout PO E N2 DI FFOLK_BI ASREF]_C26 PCH DI FFCLK_BI ASREF
wenom POLE CLKIOOMAP P o B9 |qkour PaE P2
- 1 o AP_CLKREQ L "L | PO ECLKR@* / GPI CRO TESTLON. C35 PCH_TESTLOW C35 R139Q 10K 1 \n\p2 o o o oo
C34 3 i3
« _NC PCI E_CLK100M FWN B38 | o kouT POl E_N3 TESTLOA POH TESTLONY (23 3 1 10K 1 2 TrzoW—ZoT
NG PO E CLKLOOM FWP = —POIE ] TESTLOW AKB PCH TESTLOW AK8 [392 10K 1 2 !
e e e A e — |OLKQUTPOERS TESTLON AL8 PCH TESTLOW AL8 [393 10K LAAAZ 8
.» _FW CLKREQ L - | PO ECLKR®B*/ GPI C21 5% I720W W 20T
oo qopPOE CLKIOOMTBT N o A% lckaur PoE M ckour_LPc ol ANS g 0 LPC CLK2ZAMSMC R~ rmyvrer
B39
o7 20 POLE_CLKIOOM 18T P CLKQUT_PG E_P4 I:gp»so% pp 1| AP15 LPC CLK24M LPCPLUS R gy 1
- TBT_CLKREQ L 5 | poEcLkR#T Pl o2
o5 62 3 PCl E_CLK100M SSD N B37 | cLKkouT_PCIE NG cLKoUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
o020 PO E CLKIOOM SSD P~~~ o A37 fakouT_POE_PS ckoUT_ITPXDP_PLASS g TP | TPXDP CLKIOOMP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3_S0 28210 17 10 27 30 24 20 o7
£ 4010 0 T 1078478,
R1375 100K 1,,n2 PCH SATALED L 12
R1340 100K 1 o o R b GLKREQ L
R13 12
R 2 % iggi 1/\/\/\/2 5% 17 20W NF 20T QEEEBE g KREQ L 12 a1
R13 1 2 2% AP_CLKREQ L 12 20
RT343 100K 1 \\2 % ITZ0W W 20T Fyy oL KREQ L 12
RI344 100K 1 \\n72 o0 T 20W W 20T TRT CLKREQ L 12 27
R1345 100K LAAN2 o% 1720W M- 201 Sop L KREQ L 12 %0
5% 17 20W NF 20T
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CRI TI CAL
OVl T_TABLE 012 17 00 2
HASVEL L LT
B GLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
v PCH SUSACK L - AK2 | susackr (1PY) DSW/RVENL AW - PCH DSWRMEN
wwnmm PMSYSRST L o AS]sys reser oPvR A5 o PM DSW PVIRGD
| ) NO STUFF % 17 16 rmy—PM PCH _SYS PWROK > 2 | svs_purak (1PD-Deepsx) WAKE*RNS o, PCIE WAKE L ) 12 29 31 02 1R1451
SLP_S0# | sol ation R140Q! 1+« (> PM_PCH_PVROK - P07 Pat puRck KA/ Pl o2 o g PMOKRUNL s 100K
panuxfEEFLEERAS0 2B o PMPCH PYROK g 85 | sorcx s STAT /P s1[ A% g IPC PVRDWN L i Fow
_AL e 15 10 15 oo PLT_RESET L " PLTRST* suscLiv aPl 62| AE6 g, PM CLK32K_SUSCLK R g s o ’
1 C14U%0 2 o PM RSMRST L AVE | poVRST* SLP_s5+/ GPl 053 APS . PM SLP_S5_L oo 12 3 57 =
9 oD - 9
2 é?(g%{i CERM 7 @ PCH_SUSWARN L V4 | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_sax N6 g PMSIP SA L rrmswszsasss
1 p—
CRI TI CAL 3% 1013 @—‘—CPM WRETN L ALTH PURBTN (1PY) sLP_s3* pAT4 PM SLP_S3 L [ 13 17 18 3 57
= A8 L ALS
7aLyC1oD8 ¢ ; o0 OOV ADAPTER EN A8 | ACPRESENT/ GPI Q81 SLP_A - P PMSLP AL
PM SLP SO L 46420 3 13 PM BATL L ANA_| BATLOW / GPI O72 SLP_sus+ (yAP4 PM SLP L 13 40 57
3 18 13
<« o8 |1 PCH _PM SLP_SO_L o3 sLp_so* SLPLANKAT g TP PCH SLP LAN L
3] s TP_P! LP AN_L AMB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 OF 19
s coo-EDP_BKLT PV — 28 | EDP_BrLCTL 2} DDPB_CTRLCLK| B9 DP_TBTSNKO_DDC CLK 15 28
< | P qup—DP_TBTSNKO_DDC DATA oy 16 =
sa 13 om--EDP_BKLT EN A9 | Epp_ BKLEN % (Pg'aapﬂ%%;/« DP_TBTSNK( DATA o 28
D9 DP_TBTSNK1 DDC CLK
1 EDP_PANEL_PWR 6 | epp VDDEN — DDPC_CTRLCLK]| .
58 13 @_—‘_ o 2] D11
- (PB'B%E?%‘S%{A -~ DP_TBTSNK1_DDC DATA >
. TBT_EN CIO PWR L U | p RQA*/ GPI O77 z
P4 " 4
35 13 SMC RUNTI ME_SCI _L o A % ooPe_AUXN,_ 5 DP TBTSNKO AUXCH C N .
62 13 AUD | P_PERI PHERAL DET Pl RQC*/ GPI O79 a DR AUXN_BB DP TBTSNK1 AUXCH C N
enmm-AUD 12C INT L g N ipRro/ceioso ANy 2200 LR By e s s
DoPB_AUXP] B5 DP_TBTSNKO_AUXCH C P 25 o ]
. PCl PME L A% ener (1 pUy o DOPC AU A6 qg DP_TBISNKI_AUXCH G P o
62 1 ODD PWR EN L Y7 | epi 85
s ¢ -
20 13 qm—DP_AUXCH | SOL_L - llcPios2 oore HPDL B o, DP TBTSNKO HPD e
62 1 ENET_LOW PWR L3 | api o4
s ENEL_LONEVR 5 2 L am
63 59 57 13 oo —AUD_PWR_EN - R5 | opi o1 DDPC_HPD) DP_TBTSNK1 HPD 16 25
w2 @mAUD IPHS SWTCHEN g Y lceicss EDP_HPD 6 o DP I NT_HPD am s
PP3V3_S5 8,14,18,15,17,18,20 29 40 52 55
BESVS_S0
R1405 1k LAAA 2 PM _PWRBTN L 1316 3 |
5% 1/20W M- 201
R1410 10K 2 PM BATLOW L 13 35
/\/\/\/ 5% 1/20W M~ 201
R1452 10K 2 PCl E WAKE L 13 29 31 62
R1455 10K NN 5520w 201 PM CLKRUN L
. ~ . /\/\/\/2 5% 1/20W M- 201 995 a4 02
R1460 100K 1,pp2 PM SLP_S5_L 1338 57
RIAB61 100K 1 A\72 ° V20w W % pM SLP S4 L 1318 20 34 35 57
R 2 100K 1 p 0% 1720W W °l PM SLP_S3_L 13 17 18 35 57
R1463 100K 1m2 5% 120W W 201 pM S|P S0 L -
RIA64 100K 1, Atz 0 7200 ™ %1 pM SLP SUS L 13 40 57
R143O 100K 5% 1/20W M 01
EDP_BKLT_EN 13 54
I RI4371 100K i sz 5% 1720w WM 201 Fpp _PANEL_PWR
. /\/\/\/ 5% 1/20W M- 201 g
R1440 100K 1 R TBT EN Gl O PWR L e SYNC VASTER=J43 M.B SYNC DATE=02/ 20/ 2013
R1I4471 10K 1 2 O% 1720W M 201 gy RUNTIME SCI_L 133 o CH €
R1 % iggi TAAS : i;i’)a ; jﬁi AUD | P_PERI PHERAL_DET ;4 P PM PCl / —
j‘" A2 5% 17 20W MF 20T AUD 1 2C LN L e Ap le Inc <SCH_NUM>
R1445 100K 1,\/\/\/2 , - ODD PWR EN L 13 62 P - T <Es
RIZ46 100K 1 ,\A72 > 17207 29T Dp_AUXCH I SOL_L 12 28 S <E4LABEL>
R [ 100K LAAAL 5% TT20W WM 20T ENET | QW PR 1302 NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 O% 1720W ™M 201 Ayp PWR EN O
il N2 S ITZ0W 20T Lo R SRR I s e
R1 O 100K 1 ’\/\/\/2 AUD | PHS SW TCH EN 13 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
1 11 NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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PLACE_NEAR=U0500. AJ10: 2. 54mnm

SML1ALERT# pul | -up not provided on this

CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
or 25 PCl E_TBT D2R N<O> F10 [ pervs_Lo U500 Tuse2no| AN o g USB EXTAN mryaes
o mp POE TBI D2R P<0> 0" &0 lperes 0 MASEGT | omoro[ W 0 USB EXTA P e Ext A (LS/FS/HS)
Thunderbolt | ane 0O o PCl E TBT R2D C N<O> C23 | peTns L0 SYM 11 OF 19 Uspana | AR B EXTB N
22 50 63 66
o s @m—POL E TBT R2D C P<0> o, 22 |peTP5_LO Usgopi | ATT USB_EXTB P e Ext B (LS/FS/HS)
o 25 PCl E_TBT_D2R N<1> F8 | pERNS_L1 ARB
o 25 [T PCl E TBT D2R P<1> E8 | perps L1 USB2N2 o~ B_BT_N 20 66
Thunderbolt |ane 1 B USBZPZ_“M@” o BT
o 2 PCIE_TBT_R2D C N<1> B23 | perns L1
o7 25 (0T} PCIE TBT _R2D C P<1> ¢ A23 | peTps |1 usB2nz| ARLO NC USB | RN 62
UsB2p3| ATLO NC USB_| RP o IR
o 2 PCl E_TBT_D2R N<2> HLO | perns L2 e — g
oo PO E TBT D2R P<2> 5 G0 |peres_L2 usB2n4| AMLS USB_TPAD_N a4 62 66 Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> B21 | perns L2 use2pa| AL15 o g USB TPADP ~~~ eysices
Cc21 o
o7 25 (OOn} PCIE TBT_R2D C P<2> - PETP5_L2 usB2ns | AML3 TP_USB_5N Unused
o 25 PCI E_TBT D2R N<3> E6 | perns_L3 usB2ps| ANIS o g TP USB 5P
o 2 PCl E_TBT_D2R_P<3> F6 | peres Ls
= =B R TS - AP11 CANVE -
Thunderbolt | ane 3 B22 USB2NG ANLL NG LSE RAN Reserved: Canera
67 25 PClE TBT _R2D C N<3> PETNS_L3 USB2P6 o= NC USB_CANMERAP 62
oo @m—PCLE TBT R2D C P<3> o, A2 |peTps L3
Use2N7 | ARL3 NC USB_SDN o .
oo - BPAE AP DR N - PERG USERPTIAP1° qupNC USB SDP Reserved: SD (HS)
or 62 20 —_PCLE_AP_D2R P 1] Peres wl L5
Ai r Por t o PCIE AP R2D C N 9 | pern o 9 USB3 Port Assignnents:
o7 20 (OO} PCIE AP R2D C P * B30 | perp3 usB3RN0|_ 20 * USB3_EXTA D2R N am s e
usB3Rreo| H20 B3_EXTA_D2R P 33 66
 _NC PCl E FW D2RN F13 | pErNA Ext A (SS
. NC PCIE_FW D2RP GI3 | perps use3TNO| 38 B3_EXTA_RZD C N gy 55 o6 (59
B y — & ussaTPo| B34 gy USB3 EXTA R2D C P rmy 2 6
Reserved: FireWre . NC PCIE_FW R2D CN 829 | perra
« _NC PCIE FWR2D CP - A29 | pETP4 use3rnz | E18 USB3_EXTB_D2R N 50 63 66
usssrp1| F18 o USB3 EXTB D2R P s o 6o
o6 63 NC USB3RPCI E_SD D2RN GL7 | pERN1/ USB3RN2 B33 Ext B (SS)
SD Card Reader o 03 NG _USBSRPCI E_SD D2RP g  FI7 | PERP1/ USB3RP2 ﬁ:i’;‘i =3 £Eg EX S gg g ’;‘ 59 63 66
| AS3 g USB3 EXTB R2D C P rymy w0 62 o
(& Ethernet if conbo) o 63 NC USB3RPCI E_SD_R2D CN C30 | pETNL/ USB3TN2
P NC USB3RPCI E_SD R2D _CP - G1 | pETP1/ USB3TP2
o7 az PCl E_CAMERA D2R_N F15 | perne/ USB3RNG USBRslAs*z_ﬂI  PCH USB RBI AS
67 32 PCl E_CAMERA D2R P GLS | pERP2/ USB3RP3 USBRBI A IR1570
Canera o » P E_CAVERA R2D C N B31 | pere) UseaTRG RoVDL A, 22.6
o 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS RevD[ AMLO o %‘éow
2201
NGy ELS | RsvD 000+ / aPl o0 AL3 XDP_USB_EXTA CC L 14 16 33
NGy L3 | RsvD oc1+/ aPl 41| ATL XDP_USB_EXTB _COC L 14 16 59 63 1
s _PP1VO5_SOSW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pol E_RCOMP oc2*/ GPl 12| A2 - XDP_USB_EXTC OC L I 4 16 -
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
1/2%/2/'\}
. 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
BEL LR
—~ SYM 7 OF 19
o7 62 14 35 @y LPC_AD<0> R gég 33 1 2 LPC_AD R<0> AuL4 | (AESY SMBALERT*/ GPI 011 AN2 P ALERT L ..
LPC AD<1> Rl 33 1 2 27 LPC AD R<1> AWL2 || A1
- z@@ LPC AD<2> RI547 33 1\, 5% 1720w LPC AD R<2> A2 | e | o SMBCLK ﬁ:i TS ECH DA$A 61925 30 5
o 62 41 55> LPC _AD<3> R1543 33 1 5 5% 1720W LPC AD R<3> AW | aps T SVBDATA| P CBD 16 19 25 38 54 o7
o620 5 qmLPC FRAVE L R1544 33 1,52 LPC FRAME R L V12 LFRAVEr SMLOALERT*/ GPI 060| AL2 WOL_EN 1462
g smocLi AN SM._PCH 0_CLK 58 7
67 44 @M SPI 1%[)) K SMUDATAMA—_“M@ 38 67
Y7 *
voam-SPL G0 RL @ TP 6% | swaaerr/poror oo ora A% g PCH SMUALERT L o o page,
Y4 * .
TP SPL_CSL L qu—YqsP G M1k P o7s AR o SMBUS SMC 1 SO SClepmysessseai s n O NErW S€
TP_SPI_CS2 L 2 s s SML1DATA/ GPI 074 A8 g, SVBUS SMC 1 SO SDA~pm, 52 25 30 a1 42 02 67 11
o
AR2 [
o amgySPL_MISI R =~ gy M2 o)y
o7 ancgy-—SPL_M SO o——2 SPLMSS | (1PUIPD) CL_OK A2 g NC CLINK CLK o
ue@y-SPL_10<2> = o g YO SPl 165 é (1PU1PD) CL_DATAL A2 o g NC CLINK DATA .
1B SPI _| O<3> — AF1 sm(#}__% o CLiRST*OAFA - NC CLINK RESET L
PP3V3_SUS 811 14 18 44 55 56 57 60 62
PP3V3_SUS 811 14 18 44 55 56 57 60 62
R1580 100K 1 2 XDP_USB_EXTA OC L 141
/\/\/\/ 5% 17 20W M- 20T ©
R15871 100K LAAAZ o7 XDP_USB_EXTB_OC L 14 16 59 63
RIS82 100K 1 ,\A72 % TFZ0W W 20T Xpp USB EXTC OC L 116
RI583 100K . p % M20W M 20T oS EXTD, L 1016
g g 1K AAN 2 14
9 Rl 4 1K 1 2 5% 1I720W MF 20T gg: :ggz
NNV T *

5% 17 20W M- 20

PCH SVBALERT L

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

5% 17 20W M- 20

i\/‘ﬂ_EN

may be wire-ORed into other
100k pull-up to 3.3V SUS required.

signal s.

SYNC MASTER=W LL J43 SYNC

DATE=09/ 13/ 201

PCH PCl e/ USB/ LPC/ SPI / SMBus

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY OF APPLE | NC,

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR CCPY I T
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8 14 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS PP1V05_S0
5349 40 36 27 1736 11 8 8
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAVMCFQ0: H e
PP3VS_S0 L
CRI Tl CAL
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| |'R1636 R1635* 005 s .
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘7 Sow 1/2@}@‘7 2SEGLg RON/GPIoB2| Y4 g TBT ClO PLUG EVENT  amuo s Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201,[  ],201 201, Yop PCH Gl O76 o1 SYM 10 OF 19 § — LPC_SERI RO ©“w.. Redwood Ridge: Alias to TBT_C O PLUG EVENT L, requires pull-up (S0).
16 15, -l BMBUSY*/ GPI O76
15 16 18 ° D o WL - - - g PCH_oP1_cavp] AWS PCH_OPI _COWP
15 16 18 16 16 15 RAMCE .
D o —— AF20 PLACE_NEAR=U0500. AW5: 2. 54nm
pe suegy IBT GRSX BIDIR o AW AN PHY_PWR CTRL/ GPI Q12 Essﬁﬁ $ IR1655
GPl O12: v om 1P MEM VDD SEL 1VE L o A lGpiois (I PDRSMVRSTH) %égosv
i Y1 " R6
R TBT_GC2SX_BI DI R requires 100k pul I -up to SUS w2 sgy XDP LPCPLUS GPIO Yl lcpioe GsPio_cst/crice3l o, PCHGSPIO CS L~~~ o 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 ry—XDP_PCH _GPI O17 - lcepar GsPlO_CLKIGPIoBal L6 o PCH GSPIO LK
w15 qoom—SD_RESET_L - " lcPrca PPBLP-M SO P 085 N6 g PCH GSPIO_M SO 15 =
18 16 15 13 ANS L8
ssmmoMC WAKE SCI L~~~ A IGpe7 (1 PD Deepsx) CPBLORMPRLL S 86| L8 g PCH GSPIO MOSI 5
AD7
2 15 ry—TPAD_SPI_I NT_L - GPI ce8 GsPi1_cs /P 87| R qu  TPAD SPI_CS L oo s =
AN3
s 15 @ TPAD USB | F_EN - - GPI 26 GSPI 1_CLK GPI 0B8] L5 o TPAD_SPI _CLK OO 15 3 o0
Al
62 57 56 30 15 (OM}—ooD_PWR EN - GPI 56 BFRbjM SO/ a1 cBo N7 o TPAD_SPI _M SO ) s 24 oo
APL
PCH TBT PCl E RESET L - GPl 087 GsPI_Mosi 1 cPl aoo| K2 TPAD SPI MOSI 15 34 66 _PLT RESET L Fan FERERUEE
o215 HDD_PWR_EN - "L | cPioss y 0
< -
o 16 15 XDP N STATE L AT5 | cpi cB9 UARTO_RXDY GPl 01| J1 - AP_SO0I X WAKE L g s = 11ROl0§<71
w15 gom—SD_PWR_EN o AK4 [ oo uARTO_TxD/ GPi o2 K8 o, HDM TBTMUX FLAG L s e 0
25 15 (OO} TBT _PWR_EN : AB6 | ep on7 UARTO_RTS*/ GPI @3%15 18 25 2540:1
XDP_JTAG | SP_TCK o UARTO_CTs*/GPl co4| Gl o, AP RESET L .
25 18 16 15 (OOT} - GPlI 048 - il oD
25 10 10 15 o XDP_JTAG | SP_TDI - 2 lePone OO uarmi_RxDiGPico| K4 o, PCH UARTL RXD
o
2 1015 @I TAG TBT TMVS - 2 lePicso b|3 URTL_TXDGPIOL[ @ o, PCH UART1 TXD
s 15 qom—PCH _HSI O PWR EN &— 2| Hsiopa GPl Tl UARTI_RST*/GPI e[ I3 o, PCH UARTI RIS L i
w15 @m—1PAD_SPI_I F_EN -1 a3 UARTL_CTS*/GPICB| J4 o, PCH UART1 CTS L .
AH4
wie ey XDP MB RAMCFG3 .y A ierios | 200_sDA Gl Ot F2 PCH | 2 DA .
AVA
62 44 15%‘— GPI 25 1 200_scL/ GPI 05| F3 PCH | 2C0 SCL -
101 o CAVERA PWR EN PCH g ASD Iepiois
A
52 15 @m—FW PR EN - % | eriots 1 2C1_SDA/ GPI 0B e PCH 1 2C1 SDA 15
wis sy XOP MB RAVCEGL o AW g 12c1_sc/cPior| Pt o, PCH 12C1 SCL s
R1639* sy XOP MB RAMCGFR2 4 A® Igro0 sDoakariceal B3 o TBT POCRESET L gpnye Pul | -up on TBT page
11?203% o2 20 15 ¢oom)—SSD_DEVSLP 2 | DEVSLPO*/ GPI (B3 sDoowicrioss| P4 g BT PARRST L~~~ mrmise
205, s o AP _SOILX WAKE SEL g |spig POKER EN GPI O70 (§Bboﬁg%§ggsem_‘w@w Requi res connection to SMC via 1K series R
W oo SSD RESET_L -2 | DEvsLP1*/ GPI CB8 soiop/crloe7| B4 o, ENET MEDIA SENSE ~~ mise
w02 B8 B8P PP3V3 SO NO STUFF o 1 e EW PMVE L -5 | DEVSLP2*/ GPI 0B SDoDPI o8| S g LCD IROL am =
57 54 43 42 41 40 39 38 37 36 1K 2 V2 E2
[ R1641 VY- S PCH TCO TI MER DI SABLE AR By SDI O D3/ GPI 069 ¢ LCD PSR EN oo = 52
PP3V3_S5 8 11 13 16 17_18_28 29 40 52 55
PP3V3_S3 12 16 10 24 26 20 56 60 62 63
PP3V3_S3 15 16 10 34 38 39 56 60 62 63
PP3V3_S3 15 16 10 34 38 39 56 60 62 63
PP3V3_S3RS0_CAMERA 31 30 72 63 62 60 59
BE3V3 S0 G SRR pegpnBEERL PRI S0
PP3V3_TBTLC G P166
15 P! Pl L L 100K 1 2
TBTLC for CR, SO for RR e &R :_ggg Took V2 sy Tzow W7ot
R1610 100K 1,,n2 XDP_PCH_GPI O76 1516 s PCH GSPI 0_M SO RIB62 100K 1 ,\A"2 2%
5% 17 20W NF 20T PCH GSPI 0 MOSI R 333 100K 1 2 5% 17 20W NF 20T
R1614 100K LAAA 2y XDP_LPCPLUS GPI O 15 16 40 62 ® e 5% 17 20W MF 20T
R1I615 100K 1 2 9% TTZ0W ™M 20T % b pCH GPI OL7 1516 215 TPAD SPI_CS L R1664 47K 1 2
NN 55— Z0W— 20T v 2 1= TPAD SPI_CLK RI665 47K 1’\/\/\/2 5% 17 20W M- 20T
SD_ON_M.B ) . 1
D1 & — TPAD_SPI _M SO RI666 47K 1 2 9%
R1616 100K 1 > SD RESET L e R1616 shoul d al so be stuffed if o6 34 15 AN 2o 2 oW—F—20T
K e 47K o
RIGI7 100K 1.2V, S% 17 Z0W zl—'_ 20T SVC WAKE SO L e pl atform does not use SD card o 215 _TPAD_SPI _MOSI R 7 LAAN 2T W01
R 100K 1 \'An72 >% 120w 29T TPAD_SPI_INT_L 15 3 20 15 AP_S0I X E_L R1 100K 1 2
RI619 100K 1,7An72 2% V200 W7 200 TPAD USB | F_EN 15 30 o2 15 _HDM TBTMUX FLAG L 100K 1 Ann2 0 TT20W W 207
R1620 100K 1 2 5% 17 20W NF 20T SSD PWR EN 15 30 55 57 62 . 5% 17 20W NF 20T
— NN 5% 1720w 20T s _PCH UART1_RXD R1672 100K LAANA2
R1622 100K 1,42 HDD PWR_EN 15 e . PCH_UART1_TXD R1673 100K 1 > 5% TTZ20W WF 20T
R1623 100K 1 \nn72 2% 7200 W7 277 XDP_SDCONN_STATE CHANGE L :: ¢ .. _PCH_UART1_RTS L RI6 74 100K 1 \)n72 o0 1Z0W W 20
4l 100K ° s B 1 100K 5% 1720W M- 201
: g%é 100K 1’\/\/\5 5% 17 20W MF 20T ?gTP\éSREEN s - BCH UARTL CIS L R1675 AN —sr—rzow—w—7oT
66 100K 1.V, 5% 20w W 20T s 25 .« PCH 1 2C0_SDA R1676 100K 1 2
R16 LAAN 2T oW —0T XDP_JTAG | SP_TCK 15 16 18 25 PCH 12C0_SCL 100K 1 5 5% I720W W 20T
«__337 188& LAAN 2o oo T 207 XDP_JTAG 1 SP_TDI 15 10 10 25 * R1678 100K M\ =5 Zow W0t
R 1 2 JTAG TBT_TMS PCH 1 2C1_SDA 1 2
/\/\/\/ 5% 1/ 20W M 201 w1 ® 5% 1720W W 20T
R1629 100K 1 2 9% PCH_HSI O PWR EN s s PCH 12C1SCL 100K 1 2 O%
R1630 100K 1\ % 20 TPAD SPI I F EN o ’ VWSR2
1~ 7o =
R1632 100K %ﬁ SPI ROM USE_ M_B 15 a2
RI633 100K 1 \\n72 e 720w M 20T CAMERA_PWR_EN_PCH 1510
RI634 100K 172 70 7200 07 770 FWPWR EN 15 62
%
¢+ R1637 100K 1 2 - SSD_DEVSLP 15 30 62 SYNC_VASTER=W LL_J243 SYNC_DATE=01/ 147 2013
[ RI638 100K 1 \ynz =% T20W W 20T Ap S0 X VAKE SEL o ""PCH GPIQ M SC/ LPI O
£
R1640 100K LAAA2 FW PMVE L 15 62
R1652 10K 1 2 o LPC _SERI RQ <SCH NUM>| D
R1670 100K 5% 17 20W W 20T 19 e d} Appl e Inc. =
2 1510 25
LAANE 55 rraogr i aor A LSE RO ° o <E4LABEL>
R1691 100K LAAN2 BT_PWRRST_L 15 62 NOTI CE OF PROPRI ETARY PROPERTY:
- 5% 1720W MF 201
R1693 100K LAAN2 ENET_MEDI A _SENSE 15 62 FHEPRN AN PROPERIY GF-APRLE | N, © &
R] D:4 100K 1 > 5% 1720W W 20T LCD I RO L THE POSESSOR AGREES TO THE FOLLOW NG
R1605 100K 1’\/\/\,2 5% TTZ0W M 20T | oD PSR EN i 62 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 120
- 7 /\/\/\/ - 15 62 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= IV ALL Rl GHTS RESERVED
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Ext ra BPM Test pOI nt S 4940 36 27 17 30.15,11.8 & PP1V0O5_S0 I\/Er ged ( CPLJ/ PC:H) M Ccr 02_ XDP 49 40 36 27 17 30.15,11.8 ¢ PP1VO5_SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o 6 XDP_BPM L<2> XDP_CONN Use with 921-0133 Adapter Flex to o5 62 16 « XDP_CPU TDO R1810 51 1 2
——=———=1» TP1802 = b p S AGE NEAREDO500, Foz28mm— V'V =50 sow 201 —
e XDP BPM L<3> 1P P8 J1800 support chi pset debug. XDP
m—==——"==2=0am TP1803 DF40 0DP- 0. 4V R1813 51
TP-P§ St- os 62 16 o XDP_CPU TCK 8 2 1
e e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm ~ V V V™~ 5% 17 20W W zoll
TP- P6 150 62 M\ 61 . :
55 5 [T XDP_BPM L<5> TJCEP- psTP1805 E;gilﬁw 1\ TDI and TMS are terninated in CPU. =
o o my—XDP_BPM L<6> o TP1806 6> oo
o o ey XDP_BPM L<7> 15, 1807 os 62 oqgy—XDP_CPU PREQ L OBSEN AQ —— 10 02 o= OBSEN 0 CPU CFG<17> ame D
TP-P6 os o2 o rmy—XDP_CPU_PRDY_L OBSFN Al —— 005 e OBSEN C1 CPU_CFG<16> ame
R 7
0 O
o o ry—CPU_CFG<0> OBSDATA_AQ ——90 00 oup OBSDATA_CO CPU_CFG<8> ame e
o o Ry CPU_CFG<1> OBSDATA_A1l =10 01l OBSDATA_C1 CPU_CFG<9> e s
14 13
0 O
o o ry—CPU_CFG<2> OBSDATA_A2 =90 015 gup OBSDATA C2 CPU_CFG<10> ame e
o5 62 o ry—CPU_CFG<3> OBSDATA_A3 80 01 g OBSDATA_C3 CPU CFG<11> ame e
20| 19
o o > XDP_BPM L<0> CBSEN B0 — 20 ol? _ou CBSEN DO CPU_CFG<19> ame
o o > XDP_BPM L<1> OBSFN B1 210 012 g OBSFN D1 CPU_CFG<18> ame
26| 25
0 O
o s oy CPU_CFG<4> CBSDATA_RO =290 0127 _qus OBSDATA_DO CPU_CFG<12> ams =
o o Ey—CPU_CFG<5> OBSDATA_B1 =30 0120 g OBSDATA_D1 CPU_CFG<13> ame o
S 32 31
0 O _—
XDP os o »—CPU_CFG<6> OBSDATA_B2 =10 0122 ome OBSDATA_ D2 CPU CFG<14> e e
3§ 35—
oo mm-CPUVOCST PWReD  R1800 1K 1,zpn2 o = o —PU RG> CRSDATA B3 =110 01 —e=e CBSDATA_[33 CPU CPGe152> am =
= | = . D20 mm Yo
XDP 2 XDP_CPU_VCCST_PWRGD PWRGD HOOKO -2 g g 39 o= L TPCI K/ HOOK4 NC
e PM _PVWRBTN_L R1802 0 1 2 _ XDP_CPU PWRBTN L HOOK1 1001 g | TPCL K#/ HOOKS NC
—NEAREUBU0D. J3: 2. B4mm ST 20w 0201 VCC_OBS_AB L N ] VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 PUREET: D4 RPN RESET#/ HOOK6 o XDP_CPURST_L R1805 1K i,an2 _PLT REﬁEl’ L am s s
» o q@mPM PCH SYS PWROK R1804 0 azpp2 o o = XDP_SYS_PWROK HOOK3 100 » DBR#/ HOOK? XDP_DBRESET L oD - UACE. NEAR=UD500- AGT: 2. 54mm
50 49 NOTE: XDP_DBRESET. ul l ed-up to 3.3V on PCH Support Page
O O — _Lp p
o7 50 58 25 10 11y SVBUS PCH DATA SDA —— 20015 o D0 XDP_PCH TDO am e e o
67 54 38 25 19 14 [T SMBUS_PCH CLK SCL - 54 5 o023 - TRSTn XDP_TRST L
o7 o2 16 12 @O XDP_PCH TCK TCK1 900125 » Dl XDP_PCH TDI [OOT 12 16 62 o7
o 62 10 6 qgmXDP_CPU_TCK . TCKO - 200l o TV XDP_PCH TMG D 2 15 52 &7 C
XDP 60 5 o150 XDP_PRESENT# ORI TI CAL
10 12 omp-PCH_JTAGX R1835 0 2 XDP XDP XDP el XDP XDP i
Pact RERR=0YB00 28 8mm C1804 1| |'*rR1831 C1800: " 1C1801 1C1806
0. 1uF — TR 0. 1UF L 64 (M) 82 L F L 6" 1UF 91840 o
‘61 % —— 5% : s SZ) \_/ 0;{31(0 -_ 0;{31(0 DWN5SL GSOTV!(S-GZ v}
ity Tie  onigid | 51850847 | [ 2 it o I
2
O[3 J» XDP_CPU_TDO
<4 J_ <4 - - I 6 16 62 65
] 51 28mMm o <
XDP_CPU PRESENT L 3 CRI TI CAL
840 N
) =
2 p—
o[ BT o XDP g&! !Pg% TRST_L 612 16 62 65
| = mm o - VAKE BASE=
o_— XDP. P TRST L 612 16 62 65
RITICAL [ = XDP_CPUPCH TRST L o « 12 16 2 s
PCl_I XDP SI gnal S ML%S;\?Ki? O"’
These signals do not connect to XDP connector in this architecture, only accessible _I_ 3
via Top-Side Probe. Nets are |listed here to show XDP associ ati ons and to make cl ear (:P i o3BT Jo XDP CPU TDI e
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG I SOI at I on = = 755 28mm o < lotig *
1 1 59 57 56 54 50 49 44 43 32 17 _PPSV_S0 CRI Tl CAL
PCH XDP Si gnal s Non- XDP Si gnal s g PP3VA S5 i
10 15T XDP_M.B RAMCFQO .JI%)GTP].S?O DM*BL%\?K‘-‘% ON B
3 16 14 (OOT} XDP_USB_EXTA OC L R XDP_USB _EXTA OC L I 14 16 33 C1845 1 i 1R1845 SOT- 563 x
RE_BASE= 2
o5 50 16 14 o XDP_USB EXTB OC L TR —= XDP_USB_EXTB OC L 24 16 50 60 = U1V8:315 %%gvlv( N m_S'EiT_,w XDP CPU TNMS D - o o
w - XDP_USB _EXTC OC L i TP1873 X5R- CERM 2 7alyCi 76 ¥, -
XDP_USB_EXTD_OC L P-Fo o SaTe9L : PP1V05_SUS
O > TP1874 57 3 17 y—ALL_SYS PWRGD 2a T3 va XDP_JTAG CPU 1SOL_L o0 >
o 16 15 qoomXDP_SDCONN_STATE_CHANGE L _ — XDP_SDCONN_STATE _CHANGER} 15 16 s s = . NO STUFF
XDP_M_B_RANCFGL R NO=E Npxne PCH_JTA R1 1K 3 1
= 5D ‘an TP1876 < o TREARELOS00. ALBS: Z6mn g
18 15CH XDP_M.B_RAMCFG2 I TP1877 “ - R1890 51 XDP
16 15 XDP_M.B_RAMCFG3 TPJ@PS o7 02 10 ’prris%%nmmmmn—z’\/\/\/l 5% ITZ0W WF 20T
D> R PsTPlS 78 XDP
— 51 f—
o 20 e [y XDP_ITAG | SP_TCK I XDP_JTAG | SP_TCK P - o et S RIBIL oy
1 N XDP
» - XDP_SSD PAIE3_SEL L R1S81 1K LAAAZ 5% 17 20W NMF 20T o7 o2 16 12 XDP_PCH TNS R1892 51 » 1
2 XDP_SSD PCI E2 SEL L R1882 1K 1 2 NOTE: Must not short XDP pins together! —NEAR= ~ADBZ:28mm g
< A% 5% 17 20W MF 20T NO STUFF
1 @ XDP_SSD PCI E1_SEL L R1883 1K 1app2 o o oo oo XOP PCH TOK  RI1896 51 O
1 o XDP_SSD PCIEO_SEL_L R1884 1K LAAAZ oot SSD PO E_SEL L am = op o ;R - 7 51No STUFF
52 4 16 15CES XDP_LPCPLUS GPI O - = XDP_LPCPLUS GPI O B 1516 4 e = = N T28mm 3
15 ¢on XDP_PCH GPI O17 .J%GTP].SBG =
B XDP_PCH GPI O76 TJ®P-P6TP1887
2 10 10 3o (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 15 20 10 2 SYNC VASTER=W LL J43 SYNC DATE=12/ 17/ 201 A
i
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PO-' |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. .-,..v
SDCONN_STATE_CHANGE_L is aliased, 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 duri ng PCH debug. <)
; ) ; . 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'&ﬂ?ﬁmpmmqgim 'S T
SSD_PClI Ex_SEL_L straps are connected via 1K to conmon net . ?fibgéé%ﬂmg%vﬁﬁﬁﬁlﬁwﬁ - 8 OF 120
I TO MAI AlN THI I'N | DET
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. 1 g Tg REPRCDUi R oo;v T oL o
(NN} TO REVEAL PUBLISH IT IN E PART
IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2




7

6

=) 4

System RTC Power

Chi pset uses 24MHz crystal,

Source & 32kHz / 25MHz Cl ock Gener at or

GreenCLK kept to save 1x 26Miz crystal & 1x 32kHz crystal PCH Reset Button Menory VTT Enabl e Level -Shifter
746 a4 30 35 35 34 33 89 37 PP3V42|(|33H ( - eV S0 CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(nin).
) . Coi n-Cel | : VBAT (300-ohm & 10uF RO wenenEEERD
This looks a little ugly to support h . R I
new and old parts. Wth GreenCLK Rev C No Qoin-Cell: 3.42V GHot (no RQ) 1 e onnnns PPIVZ_S3 PP3V 062,83 72
pin 5 nust receive S5 power (Stuff R2042) f#{ 7 _PP3V3 S5 lR01K995 3V3_SO
% Coin-Cell & G3Hot: 3. 42V GBHot «DP %ow ) 0
Coin-Cell & No G3Hot: 3.3V S5 : ‘
No. Goi - Cell: 3 3V S5 ngg(; 201 C1,973 | Ve 330K~ TPS51916 I (leak) = +/- 1uA
No bypass necessary o 10 XDP_DBRESET L 1 2 |, PM SYSRST L 1o 58 o2 _giéx;‘ u1970 freow Vih(min) = 1.8V
G eenCLK 25Nz PoMer o s SaREaRs0_SYSCLKGEN T N NO STURF 2 5 TR 2% 33uWwhen driven-low
y p . L 1R1997 o > CPU_MVEMVTT_PVR_EN_LSVDDO 2la '|> 4 NMEMVIT_PWR EN ., 5
b VAKE._BASESTRUE —
CAM XTAL Power s _PP1V2_CAM XTALPCI EVDD ~ 0 3 %nlsw NCx—LINC NG5 s ne L= MEMWTT PVR EN 17 51
TBT XTAL Power 62 60 27 26 25 15 _PP3V3_TBTLC ) § VBAT and +V3.3A are SLF fevs)
internally ORed to 2 o
8 create VDD RTC OUT S| LK_PART=SYS RESET
8 ) RTC_OUT.
1 1 1 —
ClgzLég i Clgztég I (%:1902 U1900 +V3. 3A shoul d be first -
e 1 R/ avai | abl e ~3. 3V power €L
xR Eéo R Eéo —F Xgé SLG3NBL48CY to reduce VBAT draw. =
Rl Ca PP5V_SO
CKPLUS WA VE_MTe'”Q®j_ 11 lvi cE_25M A 32. 768K 12 PCH CLK32K RTCX1 1 50 57 50 54 50 49 a0 43 33 13
= — a 6 |vice 25M B
- A 0 1
C1905 14 lvi cE_25M C 25M Al 95 \e R1920
12PF ngos 25M B 8 SYSCLK CLK25M CANVERA . PCI_I I\/E D S a.bl e St r a,p %%OK
2|1 o SYSCLK_CLK25M X2 LAMNZ—p SYSOLK CLK25M X2 R g 3|x 25M d_15 SYSCLK_CLK25M TBT 25 07 20W
Ll WS | NO STUFF -tlx PPVRTC_G3H oo Q1920 2201
neo- G cepu - RJLet o¥5: 'R1906 voutl 1§ For SB RTC Power DMNSLOBVK- 7 o SpI DESCRI PTCR OVERRI DE LS5V
1 — 1M THRM SOT- 563
c1 NCQE' 25. 000MHZ- 12PF- 20PPM E“é%ow 2D, pad 1C1910 w110 PP1V5_SOSW AUDI O _HDA 2
129p%6 © o 3. 2X2. 5V 061 NEEE — %é" | o]®T o | SPI_DESCRI PTOR OVERRI DE
® <
1|2 o SYSCLK_CLK25M X1 —F ST L]
1 ,\po_é%g%@m NOTE: 30 PPM or better required for RTC accuracy %1920 \ole
1 MBS |1
PCH 24VH Cr yst al v NC RTC CLK32K RTCX2 . NC RTC CLK32K RTCX2 i H
) . 2[GTT S T 12 67
C1915
61_ 8PF nglS s —SPL_DESCRI PTOR OVERRI DE L L
PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
CRI TI CAL 59 . SO ¢
+ - Q. 1PF 150w 1 If high, ME is disabled. This allows for full re-flashing of SPI ROM
égg . Y1915 5 R1916 i i P
3653 Nex NC 24. 000MHZ- 20PPM 6P °%01 Vi SMC controls strap enable to allow in-field control of strap setting.
NCX NC 7 Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
c1916 ;( 3. 20X2. 50Mv SML 20w 9 9
6. 8PF 2201
1|I2 PCH CLK24M XTALIN gy 2
Lodoger VCCST (1.05VvV SO) PWRGD
S PCH 24MHz Qu
t puts w0233 3338 15 4 1 g, PESY3 SO PP1V05_S0 g ogs.15 10 27 30 10 40 53 50
R1927 —— L PC_CLK24M SVC i *
. LPC CLK24M SMC R 132 2 LPC CLK24M SMC e 1930 cri o [R1931
o PLACE_NEAR=UO500. ANI5: 5. Inm V.Y, V -_—
S Rig26 gl o iagien o
1 2201
oo @ LPC CLK2AMLPCPLUS R __1a7% LPC CLK24M LPCPLUS fmy 4s 62 o7 o 35 17 16 LALL_SYS PWRGD 2ln 4 CPU_VCCST_PWRGD (o
uzfo;:é’w or 55 10 15 > PM_SLP_S3_L 1s
1
-3 |NC
NC GN\D
=
wraoas 0 35 33 31 53 20 1 PPBVA2_GBH = EMPCH PVROK ooy 2 »r
EEEE { PM_PCH_PWROK D
72 63 62 00 50 BYPASS=U1950: 5M B
vensnREHLERSVS SO 1 C1950
X 0. 1UF
9 ngl%oK 2 %é}{_cgw, NO STUFF WF: Do we need this?
1 25% o0t R1963?| |?R1960
2841:2 = 59/u 2%
74LVC2COBGT 1/ 20W 1rzow CKPLUS_WAI VEZUNCONNECTED_PI NS
NO STUFF o e e ALL SYS PWRGD 1 8 SOT833 0201, | |40201 8 74LVC2Q08GT
R1851 m (195 PM SO PGOOD . 5 61858 Rllgly(ez SYNC NASTER=JA3 MBI SYNC DATE=01/ 007 2013
e CPU_VR_READY 1 2 CPUVR PGOD R 2 NO STUFF U19502 __ SYS PWVROK R 1 2 _PM PCH SYS_PWROK T -
-TAKE “BASES 08 13 16 35
—EASE =TT Y o1t o[ 19 Y o Chi pset Support
49 17 8 CPU_VR_READY = 1/°20W 4 TO0K 1/’\%9w o 57\ AN e i s |
0201 1/ 288 4 201 Ap le I nc <SCH_NUN|> D
£ oM CKPLUS_WAI VE=UNCONNECTED_PI NS p .
: ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= THE I V\FCRMQ L%E%IT\I'&AIC}I:\IED HEREI N IS THE
THE F‘CBESSCR AGREES TO Tpr FClLON NG
36 25 27 (TR SMC DELAYED PWRGD | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 19 OF 120
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Pl at f or m Reset

Connecti ons

G eenCLK 25VHz Power

DDC Pul | - Ups

2.2k pull-ups are required by PCH

8 21 20 10 18 _PPOV6_S3_NMEM VREFCA A

68 23 22 10 1 _PPOV6_S3_NMEM VREFDQ B

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

o8 23 22 10 1 _PPOV6_S3_NEM VREFCA B

— PPOV6 _S3 MEM MREFDO B s 30 22 25 o0

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

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

NO STUFF < P ! ¢ ;
Unbuf f er ed R2040 to indicate active display interface.
R2081 0 50 30 3 30 10 2 PP3V3_S3 AN 2 _ PP3V3 S5RS3RSO_SYSCLKGEN 1 1 DP++ spec viol ation, should remove!
1015 23 rmy—PLT_RESET L LAMNE LPCPLUS RESET L poomy w o2 o0 1/;2%% ) PP3V3 S5RS3RS0_SYSCLKGEN ., . % 2 #1837 5 5 8 3§ ;- PP3V3_SO
1/20W 0201 N DTH=0.
z’fﬁg R2071 TUFE e 2N NO STUFF NO STUFF
g NO STU A ol A
L 1A\\2Z——PCA9557D RESET L g, » R2041 R2020 |'R2021  R2022' ['R2023
ugdw wenunEEER P PP3V3 SO L 2 R2041/2 shoul d be stuffed for ) ) oo 2 28 o
o Y RAUBIHBBEN 5 e GreekCLK A or B depending on S2 rail 28, R 201, ,201
72 63 62 50 59 L. . 0201 R2042 shoul d be stuffed for GreenCLK C 2115 DP_TBTSNKO_DDC CLK |
B ¥ prava S0 Scrub for Layout Optinization 2 10 1 _DP_TBTSNKO_DDC_DATA
gRey S Buf f er ed R2842 1515 _DP_TBTSNK1_DDC CLK
s e o8 w031 1 1 s, PP3V3_ S5 1 2 w1 _DP_TBTSNKI_DDC DATA
1 MEC4\HC: R2872 1/5’3:/8W TBTSNK1_DDC is pull ed-up just to indicate that
U207 12— PLT RST BUF L 1 2 SMC LRESET L oD = o, DP port is used. No DDC on this port, AUX-only.
2 504 .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
1C2071 3 Ifgoq(?o o¥h1 R2888 DDC_CLK pul | -ups are unstuffed.
L8590 5%, LANAZ BKLT PLT RST L oy
v o Y Thunder bol t Pul | - up/ d
‘Fog_l@m 2201 R2089 uggdw undaer oo u -up owns
0201 " . .
N CAM PCIE RESET L o Cactus Ridge G2SX signal pulled-up to SUS rail
1 28 oo o 50 55 40 14 o _PP3VE_SUS
= 1/5%0w
0201
R2013!
27 30 15 o OCH_TBT POl E RESET L — PCH TBT POl E_RESEfm 1 10 o0 10K
- STRE - 1/2§;Z\7
MAKE_BASE 201,
25 18 154gry—TBT_GO2SX BI DI R — trRE  TBT G®RSX BIDR 15 19 %
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
TBT_Cl O PLUG EVENT — trE __ TBT_ClO PLUG EVENT
25 18 15 @ — mls 18 25
202029 18 17 1 PP3V3_S5
° ’%‘C&E{FF S Required for unused second TBT port
BYPAS! =C:2033bmnl = D TBT B Cl O SEL 1
TUF L » @ DP_TBTPB_HPD R29010 >
8% T 2 TBT_B_CONFI &_RC o
XSR GhEY 2 O BT B CONEl 12
NOSTUFF TEBT B LSRX 201,
L CRI Tl CAL
- 74LVC108
s7 35 34 20 18 13 PM SLP S4 L 2 6 SOT891 R2016* 'R2017 R2018! 'R2019 |'R2014
m U20304___(CAVERA PVR EN oo 18 s 2 9K 1K s 2 10K N
CAMERA PWR EN PCH Y408 e — @D vz Sow vz Sow Sow
* " 201, 1,261 201, ],261 5201
5 3
NC
Power State Debug LEDs = . =
DBGLED TBT Ali ases
(For devel opnent only)
PP3V3 S5 R2%94 R2830 VAKE_BASE
1 2 2 1010 y—DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK oo 5 1 20
PLACE_S| DE=BOTTOM 1/51D/§w 1/520/8W 28 18 13CHT) DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA D 9 18 2
M= LF MAKE_BASE
402 0201 —
2519 15 DP_TBTSNK1_HPD — TrRE __ DP_TBTSNK1_HPD 1oz
DBGLED DBGLED DBGLED oy =DP TBISNKL M. C P<3..0> — tme  DP TBISNKI MG P<3..0> ao0:n e
R202%2|< RZOZ%E R202%§ > =DP_TBTSNKL M__C N<3..0> — tre DP TBTSNKI M._C N<3..0> s
Lo Lo o o 25 15 19¢@yDP_TBTSNK1_AUXCH C P — TtrE _ DP_TBTSNKLI AUXCH C P D s
Mg Mg Mg o5 25 18 12 DP_TBTSNK1_AUX N = DP_TBTSNK1_A N 12102
201, 201, 201, 1 15 [rmy—DP_TBTSNK1_ DDC CLK — IRE DP_TBTSNK1_DDC CLK Pyl
DBGLED S3 DBGLED S0I 3 DBGLED SO o1 DP_TBTSNK1_DDC DATA — trE__ DP_TBTSNK1_DDC DATA 151
Si ngl e-port TBT i npl enentation does not require DDC Crossbar
DBGLED DBGLED DBGLED
A A A
D2092 D209 D2 MAKE_BASE MAKE_BASE
8 GREEN- 56MOD- 2MA- 2 8 GREEN- 56MOD- 2MA- 2. 65V N/ GREEN- 56MCD- 2MA- 2. 65V 25 19 15 @RI TAG L SP_TDO IRE — JTAG | SP_TDO ams o
W LTQHG S ~ N LTQHG SM- N LTQHG SM- 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG | SP_TCK [OOD 15 16 10
K BHORERRRTESE LM K BHORERRRTESE TN K BHORERRRTESE LI 2 19 10 15 gy XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oo 35 30 10
DBGLED S3_D DBGLED S013 D DBGLED SO_D 25 10 15 E_JTAG TBT_TNVB — tme JTAG TBT TMS oD 1 10 2
= DB%gED ol ?%QED ol DB%gED bls No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
_ = _ = _ =
DMNSLOGVK: 7 | DMNSLOBYK:- 7 || DMNSLOGVK-7 | | ) ]
H H H RAM Confi gurati on Straps
SG'I:;"S,, 20“#51 sG":;"s,, Pul | -downs for chip-down RAM systens
10 15 @ XDP_MLB_RAMCEGD
- S4_PVWR EN = = = = 1015 - XDP_MLB_RAMCPGL
16 15 XDP_M.B_RAMCFQ2
57 35 34 29 18 13 PM SLP_S4_L o
5735 17 13 PM SLP_S3_L 16 15 XDP_M.B_RAMCFG3
YOS TSP S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
e R2050" R2051! R2052* R2053!
10K 10K 10K 10K
1/ 23W 1/ 23W 1/ 23W 1/ 23W
AT AR N 4
= SYNC VASTER=J43 ML.B SYNC DATE=01/ 17/ 2013
H e N N
LPDDR3 Al i as Support Proj ect Chi pset Support
s o TP_CPU_MEM RESET L = R CRY_NEM RESET L Appl e Inc <SCH _NUM>| D
w0 15 o TP_MEM VDD _SEL_1V5_L — TP MEM VDD SEL_1V5_L . 4 o p :
= RKEBASESTRE— . — o
oo PPOVE S3 NEM VREFDO A — PPOV6 S3 MEM VREEDO A .o e <E4LABEL>
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8 14 6 4 3 2 1

PP1V2_S3

VRef Di viders

17 20 21 22 23 40 51 60 68

Page Not es CPU- Based Mar gi ni ng

Power aliases required by this page: LPU_NEM VREELO A | SEL
. =pP3V3 S3 VREF%;GN Yy page: FETs for CPU isol ation during DAC nmargi ni ng DDRVREF_DAC EN RC s to avoid drain glitches CRI TI CAL Al ways used, regardless
. e R2225 May not be necessary due to C22x0 DDRVREF_DAC of margi ni ng option. 1R2221
=PPDDR_S3_ MEMVREF CRI Tl CAL TE60R.  rervRaN DO A EN RO N %25 BEK
Signal aliases required by this page: ~ TO6VK- 7 DORVREE DA \ DORVREE DA o DMNELOGVK- 7 /50w
- =1 2C_VREFDACS_SCL O | sor5es S0C1 e 255 1 r = R2223 234 .
. =] 2C VREFDACS SDA E3 R2201 s ¥ 0 L ACE_NEAR=QR220. 6: 3mm
=l2C . 100K 0.1UF ol T3 Te 1 2 PPOV6_S3_MEM VREFDO A 1520 21 e
- =1 2C_PCA9557D_SCL » m>—CPU_DI MVA_VREFDQ o T&]o ) 19% - \ M VRE
- =| 2C PCA9557D SDA - 1/ 20W CERM 3GR 2 I—u—F 1w PLACE_NEAR=R2221. 2: 1nm N-NECK-W DTH=0. 2 mm
= — 201, 0201 Q225 pin 6: o R2222*
BOM options provided by this page: L PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC nmargining circuit. 1 = fLC‘:*EEQ"‘ZEA‘O“QZZZO’ 6: 2mm 125w
CRITI CAL - —L 0. 022UF a8,
N %60 CPU MEM VREFDQ B | SOL T, &%
o] DMNBLOGVK- 7 %F_gAC CRI T:ééLDAC 836, =~ R2242%O Rp241
Tz ‘P\/ .
[ 100K 265~ MEM VREFDQ A RC 1 2 R
- o> CPU_DI MVB_VREFDOQ o T8 Te 2 2 _ VREFMRGN DO B EN RC o 2 F6VK- 7 V1Y,
MR DDRVREF_DAC % DDRVREF_DAC O | sor-ses hew = [
) R2202! R C2245 1 3 R2243 2ot 298¢ ACE_ NEAR=QR260. 6: 3nm
NOTE: CPU DAC out put step sizes: 201 0 1UF o T3Te 10 e
DDR3  (1.5V) 7.70nV per ste 100k 1 LAAN2 T RN g DB e
DORAL  (1.35V) 6.99my per st ep CRITI CAL y20m RSB 2 "L whby  PLACE NEARER2241 2: 1nm NCRECR-W BTH=0.2
LPDDR3 (1.2V) ?.?2?mV per step N 220 201 %A%CESNEEFIR—n 266'0 62 54 26 R2g422K
Y] o 56I§OGVK- 7 = - =Q@260. 6: 2. 54mm PLACE_NEAR=Q260. 6: 2nm 1'/ 2%
3 = L% 022‘21UF 201,
+ > CPU_DI MM VREFCA ol T&o CPU MEM VREFCA A | SOL T 8%
< X5R- CERM
NOTE: CPU has single output for I_“—r DDRVREF_DAC SRIS:?T/:QCE:QLDAC 0201 R2242%O 1R2261
VREFCA. Split into two R2265 58— M VREEDQ B 12502 R226
signals for independent DAC o—AAN 2 —YREFMRGN CA A EN RC 2 %NSLOGVK- 7 150w oo
mar gi ni ng support. \Wen CRI TI CAL DDRVREF_DAC 1w DDRVREF_DAC Oﬂ SOT-563 M = [V
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 C2265 1 % R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN _CPU_EN i's | ow o7 DVNBLO6VK- 7 100K 0. 1}8"; o T3 Te 1 2 PPOV6 S3 MEM VREFCA A 4020 21 o
to renove short due to CPU. S J_ 1/ 200 iy 2 s, P sy PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
of IO To 28, 00 o R2262!
DAC- Based Mar gi ni n T y e s G
g g = L% 0229UF 201,
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL » 0%,
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 355, CERm R2260
oM T R2285 DDRVREF_DAC 24.9 1R2281
R2218 TooK 265 M VREECA A LA 8 7K
2 34 13 12 35 -PP3V3_S3 SHORT, o L 2 VREFMRGN CA B EN RC w0 LO6VK- 7 1% 106
”e TANN2 PP3V3 S3 VREFMRGN DAC , DDRVREF_DAC M DDRVREF_DAC I sor-ses e = if2ow
NV | M NERERR-W BFFES: 3 i R2207: i 2851 3 R212083 298¢ ACE_ NEAR=QR260. 3: 3nm
s VOLTAGES3.3V | SLOVREE DAC DDRVREF_DAC Took 0.1UF o T8 Te 1 2 PPOV6_S3 MEM VREFCA B 1o 2 2 6
C2200: 1C2201 1/ 200 Em,?'xé‘{a 2 s, P M6, PLACE_NEAR=R2281.2: 1mm N-NECK-W DTH=0: 3 nm
“ izhgl@ %dg%UF CRI Tl CAL e - % RZg %ZKl
CERM 2 2 CERM X5R = : .
402-TF T 0201 ¢ DDRVREF_DAC L (Al 4aRs) = féﬁ%"gg‘*meo’ 8:2mm 125w
y VoD - DDRVREF_DAC 59320 280,
% 25 19 35 34 rEy—SVBUS PCH CLK 8lscL U22g0vour 1 VREFMRGN DQ A R2226 4.02K 1 2 YREFMRGN A _RDI V R22x6 pin 2: T, %
2825 19 16 14 SMBUS_PCH_DATA Jspa ¥ voursl2 VREFMRGN DQ B R2246 4.02K 1 2 VREFNRGN B_RDI V PLACE_NEAR=Q2225. 1: 2. 54mm 826, R2280
i HaE> B T9% 1/ 20W PLACE_NEAR=Q2265. 1: 2. 54mm M VREE B N 24. 92
9n0 8 vourg4 VREFMRGN CA AB R2266 4. 02K 1 2 VREFNRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ 0x99(RD) | 1dy & vourds___ VREFMRGN MEWREG |_R2286 4.02K 1, , 2 VREFNRGN CA B RDI Vv PLACE_NEAR=GP265. 4: 2. 54mm e L
GND.
3| NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L PP3V3_S3 15 18 10 34 38 39 56 60 62 63
» CRITICAL
DDRVREF_DAC
DDRVREF_DAC ORI TI CAL ozl%é ! DORVREF_PAC
C2202 1 ¢| DDRVREF_DAC R2200! i) U2204 DDRVREF_DAC
0. 1UF —— VCC 100K CERM: XBR 2 ] Bl
NS U2201 17280 0201 - VR Vxgess R32821;]'4
CERM SGR 2 PCAGS57 201, 1 a VREFMRGN MEMVREG BUE _ 195; 3% DDRREG FB oD =
TN o) pole VREEMRGN_CPU_EN _ =1 NP 1758w PHACENEARSRT41S. 2: 1mm
3| p0 p1|7 VREFMRGN DQ A _EN 2601
Addr =0x30( WR) / 0x31( RD) 4la1 p2| 9 VREFMRGN DQ B_EN
5| a0 pal 10 VREFMRGN CA_A_EN
pal 11 VREFMRGN _CA_B_EN =
ps| 12 VREFMRGN_ MEMVREG EN CRI Tl CAL
67 54 38 25 19 16 14 SMBUS PCH CLK 1lscL p6| 13 VREFMRGN _SPARE_EN DDRVREF_DAC DDRVREF_DAC
67 50 38 25 10 16 100gy SVBUS PCH DATA 2lspa P7l45 NC R2213*
100K s U2204
THRM RESET* (15 59% ™
ERY &b ui&\g szss
RST* on 'platformreset’ so that system N @ 012 AL VREFMRGN SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. s, " DDRVREF_DAC
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % 0w
CKPLUS_WAI VE=unconnect ed_pi ns VF
» [y PCA9S57D,_RESET_L DDRVREF_DAC 220t
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC VAGTERCW LL 943 SYNC DATE=02/ 04/ 2013
DAC Channel : A B C C D e
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF IVARGIUQI;HMI\KS |
DDR3 DDR3 DDR3 DDR3 NOTE: LPDDR3 assunes TPS51916 supply with 28.7k/57.6k di vi der
LP (1.2V) L (1.35V) LP (1.2V) L (1.35V) DDR3L assunmes TPS51916 supply with 19. 6k/57. 6k di vi der Appl e I nc. <SCH_NUM~| D
Normi nal val ue 0. 600V (DAC: Ox2E. 5) 0. 675V (DAC: 0x34) 1.200V (DAC:. 0x5D) 1. 343V (DAC. 0x68) ® <EAL ABEL >
Margi 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 - 0Ox69) 0. 000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - OxD1) PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uA (- = sourced) | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 22 OF 120
Il NOT TO REPRODUCE OR COPY I T
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV /| step @ output 3.53nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEEU SHIT IN WHOLE OR PART
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LPDDR3 CHANNEL A (0-31)

U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
I VEM A_CAA<O> R2 |cao (16F 2) ool P9 =MEM A 0> o o055 22 22 21 20 PPV _S3 A3 (2 oF 2 B2
68 61 24 MEM A CAA<1> P2 a1 8 pau| N o= —VEM A DO<1> e MM w BS
o o 2 NEM A _CAA<2> [ o o[ M0 0 SMEM A DQ<2>  m A5 8 &
o8 o1 20 MEM A_CAA<3> NS |caz < Dog| N =MEM A 3> o A6 : E4
o o1 20 MVEM A_CAA<4> VB |caa 3 oot| VB =MVEM A_DO<4> o ATO b E5
oo my MEMA CAASS> o o N os| =MEM A_DO<5> o W | | ot g Fs
o8 61 24 7 M A <6> E3 |cas ® pge| MLO =MVEM A, > o1 u S J12
o o1 20 NEM A_CAA<7> E2 |ca7 P4 o[ ML =MEM A_DO<7> o I3 g K2
ooy MEMA CAASB> O TP long & ocs| F1L =MEM A_DO<8> o Us & L6
ooy MEMA CAASO> 07 Cla o o[ F10 g =MEM A DO<9> . U0 & NG
F9 = > N4
o207 MEM A_CKE<O> K3 Jokeo  OM T_TABLE ﬁf F8 _ﬁm ﬁ 1(1)> * oo 60 51 40 20 22 21 20 10 17 _PPLV2_S3 A8 OM T_TABLE V59
<1> K4 = 61 A9
on 2 7 @Mﬁﬁq‘a CRITICAL  poip[ ELL =MNEM A 12> o o CRI TI CAL Ra
o8 24 7 MEM A _CLK_P<0> 33 o T = =MNEM A 13> o = RS
o2 oy MEM A CLK N<O> _g 32 |k ¢ oqral B9 o—s -MEM A DO<14> o = T2
5[ =MNEM A 15> o 3
e MEM A CS L<0> L2 qeser bate T8 =MVEM A DO<16> o o =
w2 my—VEMA CS L<l> g  Lidcsin pQ17| 19 =MVEM A 17> o H6 AL
L8 v pats| T10 =MEM_A_DOQ<18> o o o H2
3 |pw pate| T11 =MEM A _DQ<19> " 12 -
P8 |ove pQeo| R8 =MEM A 20> o 36 03
. B e T f I :
J8 DQ22 = o1 K6 G3
68 61 24 21 7 EM‘—OJT D3 R11 —VEM A 23> o 3 vsscal [
. oopa g; e—s =NVEM A DO<24> 5 3
MEM A ZQ<0> o)) D5 o= =NVEM A DO<25> aD o B2 ~a
VEM A_ZQ<1> B4 |20 D6 g s ZVEMADO26> o - e,
s 21 10 20 PPOV6_S3_MEM VREFCA A VReFCa o A D te o Pe o
oo 21 10 1 PPOV6_S3_NVEM VREF \VREFDO o e e—e—=MEM A DO28> —VEM A DO<29> “ UUZ 53
Al B9 =NVEM A 30> 6
NCX*——+ DRBO[ 2 gy =NEM A DO<30>
NCy—22 | D1l B8 =NVEM A 1> o 68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 F2 D12
Al2 (7] E6
NCX——] L11 =NVEM A N<O0>
AL3 DQBs0_C 61 H3 F6
NCX—57 D51 CL L g =MEM A DOS N<1> & o = VDDCA Fo_
NCX 513 pgs2_cf Pt o= =MEM A DB N<2> ~m o = =
L NCx—— | ny pos3_c| Di1 =MEM A N<3> o ®
%XW A L10 —MVEM A pP<0> " 6 60 51 40 23 22 21 20 10 17 _PPLV2 _S3 g; )
o] e v - : il
2 T| P10 g =MEM A DOS P<2>
NC u12 D2 D10 =NVEM A P<3> E12 VB
NCw_ 222 | Des3_T| P10 gy =MEM A DQS P<3> o R
NCx—23 | - M2
N6
NCXTO; . H:E; P12
o) 5 ™
J1o
@ vDDQ T12
K11
o5 60 51 40 20 22 21 20 10 17 _PPLV2_S3 . I
N8
JiC2300 1C2301 [+ C2302 |1 C2303 |1 C2304 ([:1C2305 |[:C2306 JiC2307 N2
0. 1U 1 L TUF L IUF L IUF L TUF - T0UF TOUF —
~ 18y ~ 8% ~ 18y ~ 1% ~ 1% ~ 1% ~ 5% ~ 5%
X5R- CERM X5R- CERI X5R X5R X5R X5R X5R- CERM X5R- CERM ull
020 0201 402 402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PPLV2_S3 =
1C2320 [+ C2321 (1 C2322 (+(C2323 |1(C2324
TOF L T0F ~ T L TUF —L ToUF TOUF
10% -T— 180/0 - 180/0 -1 20% 20%
—IZ 10V 2 10V 2 10V 2 25V —IZ 25V
X5R X5R X5R X5R- CERM X5R- CERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PPLV2_S3 =
12310 [+ C2311 |1 C2312 PLACEVENT_NOTE:
TUF L TOF TOUF
18% 7 1% o 5% 10uF caps are shared between DRAM
2 2 2 . .
35 35 R CERM Di stribute evenly.
o0 55 20 22 21 20 _PP1V8_S3 3
1C2330 |1 C2331 (1 C2332 |1 C2333
TUF ——I0F - 10U 10
—I; 1Y S S oy —I; 3y
X5R X5R X5R: M X5R- CERM
402 402 0603 0603

SYNC NVASTER=MASTER

SYNC DATE=VASTEH A

T

LPDDR3 DRAM Channel

A (0-31)

d} Appl e I nc.
®

ST O i |
| <SCH_NUM> ID
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL A (32-63)

u2400 Uu2400
LPDDR3- 16GB LPDDR3- 16GB
FBGA

wozmmMEMA CAB<O> o  Rigyg (1 gF 2 ool P2 =MEM A 32> o w055 222 20 PPLVB_S3 A3 (2 F 2 B2
o 61 26 [y MEM A_CAB<1> - P2 |car 8 o[ N© o—s =MEM A DOS33>  —m A N B5
o 61 26 oy MEM A_CAB<2> . N2 |cn . be[M0 g =MEMA DO<34> . 5 8 s
o8 61 24 MEM A CAB<3> N8 |caz < pga| NL1 =MVEM A 35> o A6 , E4
o o1 20 m@ NEM A CAB<4> g VB |can 2 boa| M =MEM A_DO<36> - AL0 < ES
o6 61 26 MVEM A_CAB<5> F3 |cas S pos| ™ ¢—o_—VEM A DO<37> o 3 | | voor 2 F5
o T NEM A CAB<6> g Bl 2 o[ MO o =MEM A DO<38> i w w 3 31z
o 61 20 MEM A_CAB<7> E2 |car P bo7| ML =MEM A_DO<39> o U 3 K2
wonpm MEMA CAB<B> o D2l & oos| 1L =MEM A_DO<40> a % & Le
oo rmy MEM A CABSO> 7 Gl u ooo[ FL0 =VEM_A_DQ<d1> “ 010 g v
F9 = N4
o8 2 7 MEM A CKE<2> K3 |ckeo OM T_TABLE ﬁ‘l’ = _ﬁm ﬁ igz o o8 60 51 40 22 22 21 20 10 17 _PPLV2_S3 A8 oM T_TABLE Y5

K4 - —“_—LE 61 A9 -
68 24 7 EMM‘—CKEl CRI TI CAL oon2| ELL —VEM A A4> i, o CRI TI CAL R4
o824 7 MEM A CLK P<1> I3 lek T pqua| EL0 MEM A 33> 76168 53 Rs
wur D MEMA CLK N<1> g 92 ik c pqual B9 =MEM A DQ<46> o E3 T2
wawnrmm MEMA CS L<0> o Lo b = =MEM A DO4 1> @ = £
wuwormm MEMACS L<l> o Ldgesp DW—"‘—L@TQ =VEM A_DO<49> o B AL
L8 Ipvo pqig| 110 @=p—=VEM A _DQ<50> ao - iz H
3B pv paoro| T11 @ =VEM A DO<51> D o 35 o
P8 lowve peeo| R8 =MVEM A 2> o1 J6 03

VDD2

= D8 |pve pe1| RO =MEM A 53> o G =
8 02| RO gy =MEM A DQ<54> —nyo K6 [
68 61 24 20 7 EM‘—OJT poes| RLL —VEM A 55> o 3 vsscal [
bepa| CIL o —MEM A DO<56> L5 P3
MVEM A ZQ<2> B3 za0 paes| C10 = =VEM A DO<57> D o v

MVEM A_ZQ<3> B4 |70 e[ @ =MEM A_DO<58> o 2

P4
= =MVEM A 59> Ps

o0 20 10 1o PPOVE_S3_MEM VREFCA A \VREFCA 0R7[ L e =NEM A DO<59> 6 "
us
w9

8 B11 = M A > 61
o 20 1010 PPOV6_S3_MEM VREE VREFDO gg o e—e—=MEM A DO60> M A e ,
NCx—2 oeso| B2 ‘_.' ®_VEM A _DO<62> EE o

ch_A’E DB B8 e =MEM A DO<63> e 68 0 51 40 29 22 21 20 10 17 _PP1V2_S3 ; Eéz
NCX3 ] L11 =MVEM A Ne4>
A3 DQs0_d o @ s
NCXx—57 pst_cf &1 =MVEM A N<5> o K5 || voooa Fo
NCX 573 pes2_c| P11 MVEM A N<6> R L2 Gt
= NC*— | nu pQss_cf D11 =MVEM A N<7> o =
%x_m paso_T| L10 =MEM A_DOS_P<4> " 66 60 51 40 23 22 21 20 10 17 _PPLV2_S3 g; >
NCx—2 | oos1_T| GL0 =MEM A P<5> - L2 vesq [Ki0

w P10 M A P<6> L9
NCx—2 | DQE2 T| P10~ gy NVEM A DQS P<6> 7610 =¥
N o2 boss T/ D10 — =NVEM A_DOS_P<7> n Gz "

NIV H8 N6
NCH(:; H:E; P12
NOx— | 39 i
NCx——— J10 T6
vDDQ T12
K8
K11
o0 60 51 10 20 22 21 20 10 17 _[PP1V2_S3 . KL 1L
N8
1C2400 [ C2401 (1 C2402 [:C2403 |1 C2404 |1C2405 JiC2406 N2
0 AUF L0 aUF - IUF L T0F L T0F L 10F TOUF
10% -1 10% -1 10% -1 10% -1 10% -1 10% 20% R12
—IZ 16V 2 18v 2 lSV 2 lSV 2 lSV 2 lSV —F 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM ull
0201 0201 402 402 402 402 0603
00 o0 51 40 25 22 21 20 10 17 _PP1V2_S3 =
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o2k 2 21— IBT_EN GO PVR L = T o WA NTAUN TH & DICVENT | N GONE! DENGE 30 OF 120
= I'l NOT TO REPRODUCE CR COPY I T
P — - 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
= IV ALL RI GHTS RESERVED
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8 14 6 5 4 3 2 1

3V/ HV Power MJX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
o0 20 27 20 25 PVR
wozdie 17 1619 12 1 3,-PESVE_S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
32871, C32801 1C3281 IHVSO  890mA  830mA  930mA (assumes 15V, 12W ni ni num) C3220J
To0UF - 22UF L L /1UF I HVS3 890mMA 830MA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W . 0/_: @[ SI GNAL_MODEL=TBT_MJX
20% 20% 1 17 1Y X5R8§ 2 VDD
D e AR CIE 4 cer PP3V3_S4 TBTAPWR .. o 2 s o Vol D=TRUE i RS
19 v3p3ouT 18 @EN@CV\&QTH:SI 35 W (73 th C's) = TL 24
2o vars i VR ~C3277 1 = | EI0sez
w27 PPISV TBI 1 . ([ TN B T o == T BL A DZR Nel> 0. 47UF| IR 64T « TBT_A D2R C Ne<l1> 7 lre. To end 15 TBT A 1O SEL am=
18. 9V Max , 2w EXER| VN REER I DTH=0: @ = O C3276 1|2 « TBT_A D2R C P<1> 8 |ree AUXI O EN_24_DP_AUXCH | SOL_L o
C32151 13210 C32851 1 C3286 1 C3211 0. 47UF | é%é‘w?( o op_po 6 TBT A DP PWRDN o=
2R E e 0.1 F;_— — AL UF DP TBTPA AUXCH C N C3230 1  DP_TBTPA_AUXCH N 1 fauxe
) — i’gg/} O3S LTAORGPR | xsR st Tz g;{ ® =D S TETPA AUXCH & P 0. 1UF |}< é’%@ « DP_TBTPA_AUXCH_P 2 [aux+  (1PU) AUXI O 23 TBT_A_D2R1_AUXDDC N 2 o
X5R- CERM 2 2 %58 N 201 402 o0 25CH C3231 1 (1PD) AUXI O+ 22 TBT A D2R1_AUXDDC P .
16 |ENHVU FAULTZ| 4 0. 1UF X5R. SRy 18 13 DP_TBTSNKO_DDC DATA 4 _|DDC_DAT TBT: RX_1
1013 DP_TBTSNK K 5 Jooc_aLk
57 50 10 E>—S4_PVR_EN 5 |en | SET_V3P3 8 TBTAPWRSW | SET_V3P3 X
27 25 my—TBT_A_HV_EN 11 |y EN I1SET_s0 10| TBTAPWRSW | SET_SO s @ TIBT_A_CONFI GL_BUF 16 |ca DETOUT  ca DET| 18__TBT A CONFI GL_RC 2
o o —PM SLP_S3 BUF Il 175 I SET_s3 9 TBTAPV\RSV%TSFI:J Pslssv TETIv: LY o DP TETPA M. C Pe<i> C30232%U1F 2 - . DP TBTPA M P<i> 11 s
N B : 0
QD TRy _ R3210' |'R3211 R3 o zsmm DP TBTPA M._C N<1> 3533 12 © DP_TBTPA M__N<1> 10 |pp. ovorl 19 DP A LSX M. P<1> e
e EEE ey See TBK 4 522, 6K 35 0. 22UF! 385 5.3 TBT A LSTX 14 e (1py  OPMO[20 DP ALSCM Nel> L
elow “7/ 1% Sow ‘éow PO e 13| o 1 Py TBT: LSX_A_RP/P2R (P/N)
201, 2201 22 <«
TBTA ET R <RV3P3> DP_TBTPA_HPD 12 |pppout wpg 17 TBT_A HPD -
TBTAPWRSW | SET_SO0_R 2 o}
N N GND_THVPAD
TBT%;lJ_Ss\‘/l 1%'2_'\1/_'4'315\/ Single-fault protection P I
55 6K 25 BK requires two R's per HV ~f
iR 1%2' I SET_Sx with CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET =
C For 12V systens:
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL SA- Thunder bolt Connector A
Nomi nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA 1090mA  1170mA (12W mi ni num -120-
L 1{YYY L2 PP3V3RHV S4 TBTAPWR F
0603 N
32001 NG MY, PTH=0. R3201 TBTACONN 1_C
R GND_VO D=TRUE
0. O;é @az—— TBTACONN 20 RC__ 1,35 2 AEEW*'EV(O 18.9) (32051
XTR 6% 1C3201 %EREES&W*: 5 W 156w ’ Lé&fz ]
L g 1UF Rl XSR GHRY GND_VOI D=TRUE
GND_VO D=TRUE Rl 2’ Both Cs)
2 - CERM 2 1
Beth G ) 002 TBT Dir  DP Dir DP Dir TBT Dir g7 A R2D P<0> 4”30 22% I—WR v_TBT_A R2D C P<0> crmus e
o 2 TBT_A D2R P<0> .—| « TBT_A D2R C P<0> - - J3200 - - c3371 TBT A R2D C N<O> frmuso
< 0. 47UF M XEFE T bl ol Pl - « TBT A R2D N<O> 1]
w = @y TBT_A_D2R_N<O> C3275 12 w TBT_A D2R C N<O> - - NMOP- J11 5501
0 470F ITU"VHVTUT‘ GND_VO D=TRUE GND_VO D=TRUE TBT: RX O F-RT-TH
’ CERMXSR-1 R3294! IR3295 ’ — GND_VO D=TRUE | GND_VO D=TRUE
K e CRI TI CAL R3271
1/ 280 Hoow 514-0818 470K
201, 2201 i O HOT_PLUG DETECT G\DO ; 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE | 5 gg‘;‘lg NNLLfLANEng S 5201
LANEON
B 13 - 7
O GND GND O
o0 25 (TR DP_TBTPA M__C P<3> C30272§U}: I—ég'zrﬁy—\ o DP_TBTPA M._P<3> P - 10 OM_LANE3P M LANELPO 9 - - DP_A LSX M._P<1> ,; s
o DP TBIPA M. C N<3> 3573 1  DP_TBTPA M._N<3> — - 12| M LANESN ML LANEING ;1 - - DP_A LSX M._N<1> 4,4
‘—| 14 -
0. 22UF | 387 8,87 TBT: Unused | 16 gfdg e " G';Dg 15 TBT: LSX_R2P/ P2R (P/N)
. _LANE2P
18 | 5 AUX_CHN M__LANE2N O-+7
20 | 5ppP_PWR RETURN 02
GND_VQ D=TRUE
\ SHELD PINS C32(7301 h C s)
bt~ o o & L _| TBT_A D P<1> 25 69
- e = TBT_A R2D P<i> %730 | SoR 6201 TTRTT A ROD C N<1> o e
- e = 1BT A R2D N<1> S 520F 5>
) —
w2e _1BT_A D2R1_AUXDDC P - = TBT: TX 1 GND_VO D=TRUE | GND_VQ D=TRUE
w2 TBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD .
2201
s _IBT A CONFI GL_RC 1 DP Source mnust pull
TBT A CONFI G2 RC C:?:Ozl%g down HPD input with 1
s O} > %{F{CE greater than or equal 470k R's for ESD protection
FRM - to 100K (DPv1. la). on AC-coupl ed signal s.
R3252!) ['R3251 c3p94:| |1g3a95 |'R3241 | ( ) 1 P
21’0\/4 %0/’\02 330}%‘; i — :}3830/0”: 5%%\,\/ = Si nk HPD range:
v j}@’ ow xm-ggm‘wa 2 X5‘R’iCEFW, oy H gh: 2.0 - 5.0V
A 2l ot oo z Low. 0 - 0.8V SYNC. MASTER=J43 M5 SYNC. DATE=00/ 04/ 201
1 Thunderbol t Connector A
d} Appl e I nc. SCH NUM>
o <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N IS THE
PROPRI ETARY P ERTY_OF APPI
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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3.3V WLAN Switch

Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@ 2.5V 25.8 nmOhm Max

Sense resistor on
sensor page TPSz2924 PR3y, 818612, 80 80 B 0% 20 40
. PP3V3 W AN 25 30 37 39 62 w0 PP3V3 W AN R AL » " A2
@!EN W BTEES: 3 M @EN W BHEES: 3 mm LBt | Vot viN[e2
Ji C3521 AEESS TV AEEES IV CRI Tl CAL
&&UF Max Current = 2A (85C) o @ | SMC WFEIL PVWRHEN:: s o
2 X5R
51450335 o5y g !
3| %’IO P I BYPASS=13501: 5nm © - ?SU?):O
— ) p—
SSD- K99 - 2 8 v
PR S Al RPORT e
— . y
g 2 W FI_EVENT L oD 5= % o2 =
o wePOE AP RRDN C3531 1| POE AP RRDC N  amue
o715 bl d 0. 1UF 1 1388 cerw 3581
oTe *— .- POE AP RRD P C3530 1|2 POE AP RRDCP  amue
o 0. 1UF I T33% 3
ol? - JORCFRM 9201 PCIE CLKIOOM AP N iz sz or
5 2 - PO E_CLKI0OM AP P i ez or
g 10 - PO E AP D2R P oD o o
e E - PCI E_ AP_D2R N O 14 62 o7
o
— Supervi sor & CLKREQ# | sol ati on
13 _‘
g 14 - Delay = 130 ms +/ - 20%
olus - PP3V3_S5 611 13 15 16 17 18 20 20 40 52
16 e 85186878080 8252
o -—
o 17 i _PP3V3_S4 = 54363756 60 62 APCLKRQ | SOL C3540
18 d 1
° R3553*| |'R3554 L 0 1TUF
1 10 1 2 100K 232K VoD 7 &%,
e __C35U§: 1/ 200 Hoow U3540 2 S5R xR
o2 = %; M0 1,50 SLAAAPO41V
X5R
L] ! P3V3W AN VMON 2
< BYPASS=J3501: 1. 5rm
R3§58
< AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
’\/5\0/{\ AP RESET L amus
1/ 20W
o¥h1 EN 6 SMC W EL_PVR_EN 2o 55 o7
2| AP CLKREO O L 7lin LD ame | AP OLKREQ R L
TR oo APCLKRQ | SOL
'R3555 d d 'R3556
K : 10K %
20w 1/20W
PCl e Wake Muxi ng i APCLKRQ B DI R b
%2 PP3V3 S5 4 Rag57
SEL | OUTPUT = 2 AAAL AP_CLKREQ L (g i:
5%
L PCl E_WAKE_L ( BO) 158w
1 1 — —
R3561 C§5169__ ° H ‘ AP_SOl X_WAKE_L (B1) obo1
100K = % V& - - -
1/ 20W CERM: X 2 CRI TI CAL
N5 058 560 sle AP_SOI X WAKE SEL e iy
= NC7SB3157P6XG R3559
SC70
VER3 0|3 POIE VAKE L oD 0 o o %%
LAP_PCI E WAKE_ L 4| B1[1 _AP_SOI X_WAKE_L o yZ8w
GND 0201
Jj
NOSTUFF
- R3560 BLUETOOTH
1/\/\/\/2 nssuasugg%
1/520/00W 9
o361 .
0 5315U1F0 SMC PMVE_S4 WAKE L 20 35 a7
VDDlO T %“gx, NO_XNET_CONNECTI ON=TRUE
RVt X5R
SRR i o B510 | o
DFN b ol 6 USB BT P S o0 DFNLOOGHA- 3
CRITI CAL SYM _VER 2
e USB BT CONN P 10| pp DM 2L 7 USB_BT N ap e
- w1l 2 SYNC VAGTER-J43 M. SYNC DATE=107 027 201
ez USB_BT CONN N __ 9|pw ~H-Ex NC HENIN P e —
vl L BT WAKE W rel ess Connect or
b | 1IR3512 SCH_NUM>
4 PM SLP_S4 L s 1o 50 55 o7 15K Appl e Inc. =
S| GNAL_ MODEL=BT_MUX @D T 2o 2o 3 3 0 0w ®
© SEL | oJTPuT 5261 NOTI CE OF PROPRI ETARY PROPERTY:
Lo BISWAKE (1) BERHERETL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
1 = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 120
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OOB | sol ati on

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

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

L3700
FERR- 36- OHM 6A TAEGFESTS o

2 SMC_O0B1_R2D L .
w2005 PP3V3_SOSWSSD , 1(YY Y L2 = PP3V3 SOSW SSD FLT 4(3710
l 01" Lo 792 e e PP3V3_ SO P

1 C3701 LC3702 VOLTAGES3 3V suanHERERL . -
7 7 R3710'| R3700*
2 g s LR
PLACE_NEAR=] T Inm PLACE_NEAR=L3700. 1: 1nm 33700 1/2?}_\7 1/ 20W
F- RT- SM
GND*VC'? 5GND vao BYPASS=U3711: 5 nm
0 O 7191
2|5 o152 ] SMC OOB1 RPD CONN L 5 R
3|5 oI5t | SMC OOB1 D2R CONN L fé%
2
Ao —| st-SEBN—Jj
515 olS50 SSD PCIE SEL_L oo 1 2 CRI TI CAL
615 ol2 SSD_DEVSLP T =5 o2 = 6 74LVC108
w0271 ERBEP__PP3V3_SO 715 olee SMC PWRFAIL_ WARN L s SOT891
BRHBRHERE S b e T e A T 5[0 o S0 PWR EN R
NC _SSD_MFG _RSVD ol ] ] N
w12y PCLE_SSD R2D G Ne3> C3710 1112 ovp vap=tRie 00 ol SVC_PWRFAI L_WARN_L Si gnal Fias PU G SSD odul @
o 1UF e POE SSD R2D N<3> | [rell [ S [451ruE PO E SSD D2R N<3> oD 1= 2 o
o 12 pmy—PCLE_SSD _R2D C P<3> £§ 2 apvopTRE. == PCE SSD RPD P<3>[ Irmet2 |5 ol44Ti PCl E_SSD_D2R _P<3> o> 2 o2 5
1UF 13 43
o 12 my—PCLE_SSD_R2D C N<2> C3712 1 |2 G\D VO D=TRUE s e PCI E_SSD R2D N<2> | [TRUE14 8 g 421ruf PCIE SSD D2R N<2> oD 1= 2 o
1UF | [10% 16V XGR CERM 020~ "Bl E_SSD R2D P<2> TRUE 15 5 o 417RrUE PCl E _ SSD D2R P<2> 12 62 65
PCl E SSD R2D C P<2> C3713 1 Hﬁ%\%% 165 5140 oD
0. 1UF
o Lok S8 12 Gy (3714 I"lz:ngl?s\é%m 1o of
0. 1UF o d e POE SSD R2D N<1> | [rrel8 [ S[38 1R PO E SSD D2R N<i1> oo o2 62 s
o 12 @y PCLE SSD R2D C P<1> C3715 1|2 e vap=TRE s PCIE SSD R2D P<1>| |treld | J S |371rul PCIE SSD D2R P<1> oD 5= o o _—
0‘ 1UF | T10% 16 X5R-CERM 0201 20 5 o 36
o 12 my—PCLE_SSD_R2D C N<0> C3716 1|2 _G\D VA D=TRUE o POLE SSD R2D N<O> | [rre2l [ S [351rud PCIE SSD D2R N<O> oD 2 2 e
LUF | [0 20V XORCERM 0201 ., POI E_SSD R2D_P<0> | [rrue22 [ o[ 347re| POIE SSD D2R P<0> [ 1= 2 o
PCIE_SSD R2D C P<0> C3717 1 %%Dﬁ%w_mm_l PEN I X
0. 1UF 2 SSD CLKREQ CONN L ;g 8: v
26 [0 o5t PCIE CLKIOOM SSD N iz 2 o
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK10OM SSD P2 oz o5
28 o o
54 59
551° %Teo PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side
56 61 ’
Supervi sor & CLKREQ# |sol ation 5712 %Ter provi ded the device PHY supports it.
Del ay = ~55ns 55 [C a3
0 0
PP3V3_SOSW SSD 4 o a0 e PR3vA2_GeH T T EEEEE T
CRI Tl CAL 4 1 C3740 =
71 B G -
732K U3740 B T Gunsti ck3 Connect or
1 SLAAPOL16V
2 TDFN

SSD _RESET_L am s

SSD_PWR_EN (I 15 30 56 57 62
SSD CLKREQ L mom w2

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

SSD_Connect or

d} Appl e I nc.
®

SCH "NUM>
<E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON CONTAINED LEREI N | S THE

PROPR PROPERTY _OF “APPI
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PP1V8_CAM.; 5.

L3902 NOSTUFF NOSTUFF
1. OUH 1. 6A-B5MOHM 1R3930 |¥3097  |'R3934
0 52 1 PP1V35 CAM BYPASS=U3900. K13: 2. 54VMM 1(YYY L2 P1V35_CAM SRVLXD PHASE ., 100%0K %{fﬁOK 100%%K
1008 ow ow W
TR L3906 AL ?gu?:l leeze e % 3923 |: 3924 _L R2 937%%3 PLAGE NEAR-L900, K03 400 2201 2%t .
22NH oo” oo” o” 00 %ogfn 6 3\, M .
PP1V35 DDR CLK . 1 2 —F ST T SR X5R—F5 B 1 T %R 2 2= _PPLV8_CAM CAM RAMCFGIL w
— : 0402 T . . R3920 CAM_RAMCFGO a1
VOLTAGE=T: 35V 1 C3900
BU3959(30 . LUF = « G\ND_CAM PVSSD | %POK 'R3931 ['R3933 [|'R3935
FEGA 2 GeiV en yé%f’ 330K 330K 330K
N7 SM3 OF 3 0 L3903 2201 %ﬁow %ﬁow /50w
J_ NS ]M pi_aasd THEAL e L 220-OHVF I, 4A ¥ L85 L%
= No - D4 - 1{YYY L2 PP1V2_CAM XTALPCI EVDD ,; 5,
OM T_TABLE = PPOV675_ CAM VREF, ., . ’ L39,9_1 M
DDR_VDDI O 0603 1. OUH 1. 6A- 55MOH
cio - Ka : E C39U3;0 1 ?&31 PPIVZ. CAM = 1 YYY )2 P1Vv2 CAM SRVLXC PHASE,,
c7_|)Pci E_G\D N4 1 C39U%7 %‘0& 205, 3 1008
i 2B, |° e 1 €3970 [1c3971 |1c3972 3975 1C3914 |1 C3915 PLACE_NEAR=U3900. ML3: 4MM
Gld DDR_VDDI O_CK| & - . UF OPF N N
a7 )P avss Lo 0. Bt xR L3904 “ T RO ; 0 Sl T
VREF NS = 220- OHM 1. 4A Ry X5R X 0-1CERM X5R X Ry X5R XER %R
GND_CAM PVSS N13 PORYRER = 1YY Y L2 , | PLACE_NEAR=U3900. ML3: 2. 54MV
n
P14 PG E_vDD1P2| OB PP1V2 _CAM PCIE VDD FLT _L _L 0603 BYPASS=U3 AL BYPASS=U3 3 + _GND_CAM PVSSQ
P15 | |[SR_PVSSC - gﬂng H=0. ' C:39U§:2 ' ?&33 S\QSA@ 33 ‘%9:"@53 9610. F9 2%\%’653 33
R15 PCI E_PVDD1P2| D9 v = —F égoil —F ig“\hﬁ R
PP1V2 CAM PClI E_PVDD FLT 0201-1 G402-1
., _GND_CAM PVSS| K15 DDRiAVDDlPRW 1 U3900
L12 AV, =1. 2 : = BOVI]_57OO
L13 M Pl _AvDDLP8| L7 B
L1a | [SRFVSSP PP V¢ M 70 3 MPI_CLK P P7 M PI_cP_cLk sé’gllTIO:CzL DEBUG 00| B11 TP_CAM TEST MODEO
Lis PLL_vDDLPS[ 09 e _]icsgulpg_]_l Cs%l%gjicsgulpeji T 7 3910 |1c3951 o M PL_CLKCN RLMP_GMOK oy TapL  DEee-ol Sl TE CAM TEST MODEL
M ore voospal 07 (=PP3V3_S3RS0_CANMERA)  gypass=U3900. D7: 2. 54MM ~ Lo, - 2? - &o” - \p{)cem ggo T g;é,ﬂ - o M PL_DATA P P8 [m pI_DPO bEBUG 03] ALS TP_CAM LV _JTAG TCK
= 1 C393 Bo1 R | 86 R 25 201 201 7 o M Pl _DATA N R8 IM PI_D\D DEBUG 04| E11 TP_CAM LV_JTAG TDI
56 M4 00PE I DEBUG 05| E10 TP_CAM LV _JTAG TDO
D1 ML5 ié)o BYPASS=U3900, J1: 2, 54WM BYPASS USQUO S54MM_ -+ P6 |M PI_DP1 pEBUG 06| F11 TP_CAM LV _JTAG TMS
% = voo,arsc | 162 L §3328 2 oo e T R e e 2 o NS Tt b1 “ont esc 07| F10 TP_CAM LV_JTAG TRSTN
E5 T, &% DEBUG 08 Gl NC
Gl H14 X85 = XVB900 o PCl E DP B |pai E_RDPO DEBUG?OQ&QNC
= e GND CAM PVSSC L5302 « % o PCI E_CAMERA_R2D N A7 |por £_ROND pEBUG_1of HJ
< SR vDD_3P3D | 222 DTH=0. DEBUCLlléQNC
s i J14 g&?’)&%@%ﬂ 8 oW 1_ or a2 PCl E_CLK100M P_B10 |pci £ REFCLKP DEBUG_12| JL0\C
@ Jis - PCl E_CLK100M CAMERA C N Al0 |pci E_REFCLKN DEBUG 13| KiJ N\
= 67 32 m—— -_|
= (=PP3V3_S3RS0_CAVERA) s W I
ke | |VSSC c o s AT 1 EAG Ree000. M 2. 54w o = qm PO E_CAVERA D2R C P A8 |pci E_TOPO DEBUG_15-3ENC . PPrxjoslveTuCFAF
SR_VLXC_ N14 . N B8
z NCNEGE WY DIEEO! T . PPLV8_CAl o = q@omPCL E_CAVERA 2R C PCI E_TDNO DEBUG 16 L10NC 3036
HASI 6 3
(e SRVLXD_O( KL PLV35_CAM SRVLAD FHASE = 28R XVB901 ,\,ngz PCI E_TESTP 10205n
35 K14 NZNEGE-W DIFEO: SM NCxE{PCI E_TESTN v
6 = GND CAM PVSSD 1 2 R3913!| R3914: @1 0 00| R12_ CAM RAMCEGO w oM,
7 VDD_1P35A| F14 PP1V35 CAM.; 2 70 PP3V3 S3RSO_CANMERA s 3 1K 1K 4 o o CLK25M CAM CLKP A13 |yTal p P10 01| P12 CAM RAMCEGL “
8 = 223w 1/ 200 o 2 rmy—CLK25M CAM CLKN AL2 |XTAL_N GPl 0 02| P11 CAM RAMCFG2 a
J9 vDD_3P3A| J11 o . . ’ 201, 201, Pl 0 03 P10 CAM GPI (FfL BYPASS
K1 . 1 2C CAM SMBDBG CLK D15 || 2¢ cLK DBG ePlo 04 P__TP_CAM
K5 vooip2_d F15 PP1V2_CAM XTALPCI EVDD Ji C3942 Ji C3940J‘1 C3934 C3935 1 CB%%(FS 1 C39U3;7 S ¥ 12¢ cam sck R0 || 2¢_cLK_SENSCR GP1 0 05 NiJne NOSTUFF
s 45, TUF 0é/,}UF i JOOPI ot - — 18P o, « | 2C CAM SVBDBG DAT _Cl5 || 2¢_DATA_DBG Pl 0 os| NiONG R3937!
K7 vDD1P8_d} GL5 PP1V8_CAM 2 %‘3%" 2 oo (CERM (2 SERMXGR |2 ozgi(:Em 2 GBRHXSR -, B i | 2C CAM SDA R9 || 2C_DATA_SENSOR &P 0 07 N \e 100K
K8 9%
o = i TR B0 Ass=use00: 5mm TP_CAM JTAG TCK _ F13 |y7ag e arrcr] D13 CAM UARTCTS ., /2
AL4 F7 S % g TP_CAM JTAG TDI E12 |37AG TDI UARTRTS| D14 TP_CAM UARTRTS 2
M F8 %5_”[; = TP_CAM JTAG TDO F12 [3TAG TDO L
NL F9 1 C3939 62 20 13 TP_CAM JTAG TMS D12 |37AG TVG uARTRx0|_EL3_CAM_UARTRXD a -
5 vooe | [Le _-— % Q//E BYPASS=U3900. F15: 2. 54MM TP CAM JTAG TRST L Di1]y1ac TReT uaRTTx0_EL4_TP_CAM UARTTXD
R1 L5 2 M _J TA( RST_L Cl14ITAG_SRST*
= s X35 - TesT out| 312 CAM TEST QUT .,
E9 L9 PP1V2 CAM an BYPASS=U3900. G15: 2. 54MWM - CAMERA CLKREO L P13 |pci £ CLKREQH TEST MoDE_MLO_ CAM TEST_MODE .,
R : CAM PCI E_RESET L R141pCi E_RST* c13 CAM XTAL FREO .,
BLZ IXTAL_AVSS B15 v - U3900 D CAM PG E_WAKE T NLZlpl E_ WaAKE* STRAP XTAL_FREQ 13 CA o
J_ " 8[ B BCML5700 STRAP_XTAL_SEL| C12 CAM XTAL_SEL
= ° R11 FBGA CAM PWR_SEL Gl2 IppR PWR_SEL
1o 2 VEM CAM A<O> L3 Sm2 oF 3 DR pQoo| 2 MEM CAM DQ<0> 2 CAM DEBUG RESET_L __ E15)resem
L3901: 1 vsense g ML PP1VZ_CAM ., S M Acl> Wl oo CRI TI CAL b oot £ MEM CAM DOe1s 2007 - RLZ|SENSCR WAKE*
L3902: 1 VSENSE_Dj K12 PP1V35 CAM.: =2 70 70 52 VEM CAM A<2> DDR:ADoz OM T_TABLE DR _DQoz| E4 NEm gm Do<§> a2 . CBJOSQQO 1'1?030?(0 1 H1Z]SHUTDOW
70 52 MVEM CAM A<3> DDR_ADO3 DDR_DQo3{ D3 MVEI DO<3> a2 _ UF -
XTAL_AVDDLP2 72 ; & M A<4> DU{ADOA DDR_DQo4|_F3 M_CAM 4> 32 70 T &0%R, 250w PD 1.35v
0 52 con_MEM CAM A<5> M |oor aros DDR_DQos| FL VEM CAM DQ<5> a2 z xR 2201 o a PP1V8_CAM
19 %2 (0T} MEM CAM A<6> P4 [ppR ADO6 DDR_DQO6| F; ﬁm gm ngz B 52 7o CAM Al
. F 2 70 o
- VM AN AP o Do 06|55 VEM CAM DO<6> = s CAM TEST OUT
70 32 MEM CAM A<9> P2 | DDR ol 3 MEM_CAM DQ<9> - —
P M AS10> 34 Joon Ao - oato] BL NEM CAM D105 2 & w CAM SENSOR WAKE L NO STUFF ||
02 VEM_CAl DDR_AD10 DR _DQLO R3910 R3911
o s VEM CAM A<11> R2 |opr Ap11 ooR Dot B4 MEM CAM DO<11> @ 1 —CAVERA PYR EN L 100K 100
70 32 M M A<12> L1 |ppoR AD12 DDR_DQL2| A5 M M 12> a2 70 PU on PCH page RST. a1 5%, 0w 5%, 0w
70 52 MEM CAM A<13> P1 |ppR AD13 DR DQi3| 5 MEM CAM 13> S0 PP1V8_CAM., Al SI LI CON BUG ,261 ,201
= 70 32 MEM CAM A<14> R4 [bpR ADL4 DDR_DQu4l B2 MEM CAM DQ<14> By 52 7o
Do N E— DOR_DoLs| B3_VEM _CAM 15> 5270 | CAM XTAL: YES
70 32 VEM CAM BA<O> S DDR_BAO 2 MEM CAM P<0> 1R3906 = =
;. CAM_UARTCTS 70 3z MEM _CAM BA<1> DDR_BAL DOR_DQs_Po| E2 NEM CAM DS P<0> gy 52 70 100K
cAM PO 7 32 qom—MEM CAM BA<2> K2 IppR A2 DDR_DQs_No|_D2_MEM CAM N<0> 270 ow - — S
. - 1 e -
70 22 MEM CAM CLK_P_ 2 |ppr_ck_Po DDR_DQs_P1| A2 VEM CAM P<1> 27 2
R3975 |'R3976 o NEM CAM G N G oo k0 bOR D0s 1| A5 VEM CAM Nels o §CAMOIAL_SEL . Canera 1 o
[oow [oow e M CAM DMEO> 1 |oor owo DOR_RASH o8 VEM CAM RAS L gy 5 o 'R3907 d} Appl e I nc. <SCH_NUM-
2201 2201 0 52 o VEM_ CAM DVE1> 4 IopR pwt DR ver (92 VEM CAM VEE_L oD 52 100K N v
R3912 DOR_CAS[oH4 MEM CAM CAS L oy =2 7o Sow <E4L ABEL >
1,280, MEM CAM ZQ S2_ & |oor 20 DOR_RESET*|[oR8 VEM_CAM RESET_L = L0 NOTI CE OF PROPRI ETARY PROPERTY:
= = /\/1\0£\/ — VEM CAM CKE. I3 o0R OKE - THE_LNECRIETL ON CONTAINED HEREI N | S THE
Loy eGSR 1 i e B A, e 2
201 —
- Il NOT TO REPRODUCE OR COPY | T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED




70 2 PPLV35_CAM ’ ' ' : . . . o 1: rmy—PCL E_CANERA R2D C P CA033 1|2 PCIE _CAVERA R2D P ooy 51 or
TS EA002 |CA003 |1 CAGD4 |1 C4005 f@ﬁso%“ém TCA007 |: C4008 |1 CA009 0 LU " '
1 1 1 1 1
ToUF - ToUF 0. 47UF—— 0 TUF 2 2UF 0 1UF 2 2UF 0 1UF wump-BOE CAMERA FPD C N (4032 1112, bo B CAVERAFPD Nyny » o
8% T, 8% 70" %y 28 %y 28 %y 0. 1UF
2 CERM X5R 2 CERM X5R 2 CERMXSR 1 |2 CERMFX5R |2 X5R- CERM 2 CERM X5R 2 X5R- CERM 2 CERM X5R
RA000 0402-1 0402-1 R 402 s S 01 o 2 r—PCLE_CAVERA 2R C P C4031 1 || 2 PCIE_CAMERA D2R P oD v o
. =Ly . . =L100y 0. 1UF g 3
0 s _PPOV675_CAM VREF 1,\/(\’/\/2 1 PPOV675_NMEM CAM VREF| J,— o my—PCLE_CAMERA D2R C N CA030 112 PCIE _CAVERA D2R N jom i or
0201 5% M @(}%@%Wé&ﬁ%ﬂ% g 0. 1UF ° -
1/ 20W =0. Vv
R4022! 20 Pﬁﬁ}@gwﬁl\égchmVREFCA o7 12 mm>—PCLE_CLK100M CAVERA P CA061 1|2 PCIE_CLKI0OM CAVERA C P mmy s or
1K 2 3 m 0. 1UF g 3
1,2@“3; VALTAGE=0. 675V o7 12 my—PCLE_CLK100M CAMERA N CAQ62 1|2 PCIE _CLKIOOM CAVERA C N m i o
201, C40101 14011 ’ ’ 0. 1UF o -
o Glltgg T % cam xTAL: No 008
1 CERME XBR 2 2 X5R 1 .
RA023 0261 201 HEEEEEEEEEEEEEEEERERE - - SYSALK OLKISM CAVERA —in/\ 2 Q-K25M CAM CLKP e
1/ 200 RA40021 Vese) Voo CAM_XTAL: YES weow
28, 1K = . B8 CA015 R4007 R4009
1 v2 o % O NNEEM m ns0> N2 k0 U4000 T N CAMLXTAL: YES 7| ; ., CLK25M CAM XTALP LAA 2 CLK25M CAM XTALP_R N
= 201, 70 31 [T Al 4@GB- DDR3- 256 MX16 &NC [ 0201 5% NOSTUFF 5%  CAM XTAL: YES
70 5 (>—VEM_CAM A<2> P3| a2 FBGA S | Erp 2% CRI Tl CAL w%ow ) sdw AM ;
NCSTUFF 0 2 > MEM_CAM A<3> N2 | a3 H5TCAGB3AFR L9 NG NPo- G0 CERM - ne Y4000 5?3012 0201
R4003! o E-—MEM CAM Acd> P8 f a4 NG NC SM 3. 2xX2. 5My Wow
1% 0 51 o NVEM CAM A<5> P2 | a5 CRI Tl CAL 4014 o 25. 000MHZ- 12PF- 20PPM y
b 0 o o> VEM_CAM A<6> Re | ns baLol E2 M_CAM > o 12PF CAM_XTAL: YES 2201 R4010
Ve 0 o > VEM CAM A<7> Re | a7 bi[F7 MEM CAM DOS1> oo oo L)z . o CLK25M CAM XTALN 1 2 CLK25M -
2 70 5 (> VEM_CAM A<8> 18| pg bz[F2  MVEM CAM DO<2> o 1o J, CAM XTAL: YES . . CAM XTAL: YES
70 31 TR VEM CAM A<9> R3 | A9 DQL3|_F8 NVEM CAM DQ<3> ao o _"_NPO-C%é,ICEm NOTE: TBD PPM crystal required 10/2%)1"" CAM XTAL: NO
= 0 31 [T VEM CAM A<10> L7 | a10/ AP DQLa| H3 MEM _CAM DQ<4> g ™ 0201 1 C4016
73 [y MEM CAM A<11>  R7]an baLs[ 8 NVEM CAM DO<5> ey 100PF
0 51 > NVEM CAM A<12> N7 | ar2/ BOr b6 @ NEM CAM DO<6> o o v 2 25 e
0 51 o NVEM CAM A<13> 13| mis b7 W NVEM CAM DO<7> e o o 0201
70 31 T MEM CAM A<14> 17| a14
psL| F3_MEM CAM DOS P<0> S = o =
0 51 - NVEM CAM BA<0> M | gao bGsL* p® MEM CAM DOS _N<0> g a: o
0 2 M _CAM BA<1> N8 | Ba1
0 5 O NVEM_CAM BA<2> MB | Baz besul &7 MEM CAM DS P<1> g o 1o __PP1V8_CAM.,
70 31 (TR o DQSU* 357 NVEM CAM DOS N<1> Pe:im T
70 31 MEM CAM RAS L J3] rAS* 1R4005
'R4020 o o NEM CAM CAS L K3] s Do D7 VEM CAM DQ<B> ey o1 1o 100K
0y 0 o > VEM CAM VE L L] ver pqu[ S MEM CAM DO<9> i M WAKE: YE how
weow N b2 8 VEM CAM DO<10> ¢ o 10 CAMLVWAKE: YES 2%1
2201 MEM CAM CLK P 37| o[ C2  MEM CAM DO<11> oy oy o R4830
7 51 D> MEM CAM CLK_N K7 e pQua A7 VEM CAM DO<12> o s 7o s 5 _CAM SENSORMAKE L_CONN 1 2 . CAM SENSOR WAKE L
DQUS|_A2 MEM _CAM 13> a1 70 0201 5%
o IR o MEM CAM CKE K9 | exe DQus| B8 VEM CAM DO<14> e i 70 CAM VAKE: Hzow _—
NO STUFF 70 2 M L L2 cs* DQU7| A3 M M 15> a0 R4031*
R4021
2 » NEM CAM QDT K1 | ot om | E7 NEM_CAM DMEO> i 10 1/2
1750w M% 31 70 02
LYo MEM CAM ZQ DDR 18| zq
o > MEM CAM RESET L T2 Reser L
VSSQ VSS
| 8|2 8|02 2| 3|8 2[8|B|S|3S|2|E| R F|R
'RA004
240 <
1%
1/ 20w
2201 l
CAMERA SENSOR 14009
90- CHVt 50MA
TCMZA)eFOS‘-l
CRITI CAL LYY Y L4 MPL_GLK N i o
ccred20%00- 1 —
F-RT-SM 2(YYY L2 MPI_AKP  muw
O_ PLACE_NEAR=J4002. 2: 2. 54MM
. CRI Tl CAL
o
2 0 |MPI_CLK CONN N
g 3 0| MPI_CLK_CONN P L4007
o CAM_SENSOR_WAKE_L_CONN &, & TR
o5 e[ M PI_DATA CONN N 1(YYY L4 MPI_DATAN mryan
& e[ M PI_DATA_ CONN P f—
7
AL S|ol—Jses s 1 9080w L _YYYL MPLDATAP oy
9 @l SMBUS SMC 1_SO e T Al
g 10 g1 2C CAM SCK 7y w L4010 ORITICAL g ;,L: e SN DATEC00/ 14/ 200
° 1 || 2C_CAM _SDA a1 62 FERR- 120- OHM 1. 5A C\ﬁ.ner a 2 O
ol2_e|PP5V ssrz@s%;hmﬂsw&“m . 2 (YYY \t__PP5V SO
a 5 0402- LF TR
— IACTAGE=S <SCH_NUM>
o 04013i NCSTUFE d} Appl e I nc. el =
> i% % FERR 1FTTYW20- A L 5A NOTI CE OF iRopRl ETARY PROPERTY: eAL/BEL”
2 .
51830892 0 2 0402- LF = PPSV S4R33 33 45 47 52 53 56 60 62 THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
L 77.2 mA noni nal nax R POBLOSOR AGREES TO THE, FOLLOW NG
= = 96. 2 mA peak | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 40 OF 120
111 NOT T REVEAL OR PUBLIGM I T I N WHOLE GR PART
IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2




8 14 6 5 4 3 2 1

Ri ght USB Port A

USB Port Power Sw tch

CRI Tl CAL CRI Tl CAL
L4605
TpgélSGS(%%RE FERR- 120- OHM 3A
PP5V_S4RS3 2 SN 6 MPN,PL?NVE, w%rst;rn'}JnS BALLIM . : rY;Yu.YW 2 msﬁ\(l Nsswggas /:m E
62 60 56 53 52 47 45 3z 2 N_O ourii 8 MNNESCW BTio. 15" o605 i 603 3 NS W BT 0. 375
IN_1 out2
0. 01UF
16 1 (0T} XDP_USB_EXTA OC L 84FAULT*  ILI 10% . CRI Tl CAL
X5R GERM
o 50 o USB_PVR EN 4 Jen = UseaY 003 313
ORI TI CAL THRM = F-RT-TH
G\ND__pPAD
C4690 * 1 C4691 || 4696 C4695 1 1l oveus
100F —— —0.10F “L-3%0UF- 35MHM e 1008 —— :
200 —— —— 109% — 56% 2006 —— 3 OSSTX+
cERV KR 2 Xrcerm |2 BV TANT cERVXER 2 OSSTX-
040 0201 CRSE. Bo-SML 0402 4 oap
s USB2 EXTA MUXED N sUSB2_EXTA MUXED F N 5 oD
s USB2 EXTA MUXED P sUSB2_ EXTA MJUXED F_ P 6 oD+
7 1loawn
CRI TI CAL CRI TI CAL 8
2 2 O SXRX+
EsszEéGOQLls %40992%- 02Ls 13 OSSRX
Current |imt per port (R4600+R4601): 2.19A min / 2. 76A max = TSSLP-Z-l’% %\TSSLP-Z-l OGND
1 1 11
]2
=T
14 o
. 15
Mbj o SMC Debug Mux o
16
L 17 o
- TaBY
w7 gg g5 gy gy EE3VA2 GBH
BYPASS=U4650. 9: 3556111 =
! 'R4650 APN: 514-0819
TUF L .
0 ?if*—— %ﬂQOK o0 14 (T} USB3 EXTA D2R N
- o 1/ 20w
ks vee 2201 usB3 o2
66 14 B3 EXTA R P
o6 30 o5 ry—SMC_ DEBUGPRT_RX_ L 5 | vl 1 a—=
o6 36 35 (T} SMC DEBUGPRT_TX_L 4 1w (8%} v-1 2
Pl 3USB102EZLH GND_VO D=TRUE GND_VO D=TRUE
. asire: o crlfion Sis1 b Sie3
o0 10gg>—USB_EXTA N & lo ESDOP2RF- 02LS % PN % ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
. 10 DEBUGP -
b 8CE - SEL SMC RT_EN L am N N
D
SI GNAL_ MODEL=MJO_MUX_SNMSC — SEL | oJTPuT
— l
GND_VO D=TRUE =
C4620
0. 1UF
o6 14 [T)-USB3 EXTA R2D C N ]2 ss USB3 EXTA R2D N
Al 4621
ceron 5201 0. 1UF
o6 1 [Ty USB3 EXTA ROD C P 1] ]2 s USB3 EXTA R2D P

10% 6.3V
CERM X56201
GND_VO D=TRUE

GN\D_VO D=TRUE GN\D_VO D=TRUE

CRI TI CAL P P CRI Tl CAL
D4611
ESDOP2RF- 02L'S % ESDOPZRF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

.||—<

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

External A USB3 Connect or

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

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

46 OF 120

8 14 6 5 4 3 2




8 4 6 5 4 3 2 1

PLAGE NEAR=14800. 10: 1. 5WM
R4§30
62 0 58 57 56 51 20 _PP3V3_S4 LANA, .
3w msoolkﬁﬁ@?ﬁ‘éﬂ&ﬁ 2 m | PD Fl ex Connect or
0201
lUF
cerd st 2| BYPASS=14800. 10: 1. 5MV
0201
CRI Tl CAL
PLAGE NEAR=34800. 14: 1. S\ = 51850884 D
FERR- 120- OHM 1. 5A TF13BS- 205- 0. 4SH
60 52 51 _PP5V_S5 2 io
0402- LF Mﬁ;hlagﬁ—w BTHEES: 3 R4850 ]
C4810 AGESS o 10 30 25 2 [y SMC_LI D i
Lé o TPAD SPI_M SO1 < TPAD SPI _M SO R 2[5
X5R- Et|EeM ° PLX@E_NEAR:JAsoo 2:2 54an01 3 o
i w30 3 5 0 3y PP3VA2_GBH . o o2 11qgy—USB_TPAD P 1S
PLACE_NEAR=14800. 14: 1. 5MV 60 59 57 48 YPASS-34800. 19: 1 swl o 14@ USB TPAD N Z O
= 1
o
0. 11L§F/ 1 TPAD SPI_CLK 1 2 33 R485152 TPAD SPI _CLK R 15
s ‘Ffz § D"y 1700V V\" <2 TPAD WAKE L 8l g
02 TPAD SPI_MOSI 1 PR R485252 TPAD_SPI _MOSI _R ol 5
[T AL 2 PP3V3_S4_| PD 0] J
TPAD_I NTWAKE: SPLI T 2 33 R4853s; TPAD SPI_CS R L 1ls
Poace Neaz-rusas. 11 swiRA 84 1 LA = TPAD_SPI_| F_EN CONN 21 DS
1 2 (TPAD_WAKE L) - TPAD SPI_I NT_S4_WAKE L _CONN [ 13 J
%oy < PP5V_S4 | PD 4] g
W < TPAD_USB | F_EN_CONN E1
Ny 71 62 42 38 35 UCETY SMBUS _SMC_3_SDA 16 o
TPAD_| NTWAKE: SHARED N, SMBUS_SMC_3_SCL EX1 DS
RA843 52 36 31 (OOT} SMC LSOC RST L 18] 3
o7 55 20 @ SMC_PMVE_S4 WAKE L 1 2 (TPAD SP} I NT_S4 WAKE_L_CONN) (=PP3V42_G3H | PD) EE1 D
%8 o2 a0 3 2 SMC_ONOFF_L 200
To SMC 1/20W g
PLACE_NEAR=R4841.1:1.5M1 M- L
0201 = O
TPAD_| NTWAKE: SHARED C
TPAD_| NTV\AKE' SHARED R4844*
0
62 62 60 56 39 38 34 10 18 15 _PP3V3_S3 3I_FB4 28
SVM \/ER 02012
PLACE_NEAR=J4800. 8: 1. 5MM
a &
s comTPAD _SPI_INT_L T7FT
To PCH l
PLAGE NEAR-RABA2. 2: 5N
TPAD_| NTWAKE: SPLI T =
R4842
1 O 2
5%
1/ 20W
0201
PLACE_NEAR=R4843. 2: 1. 5MM
62 50 56 37 36 34 20 _PP3V3_S4
C4841
BYPASS=U4810: 3mn m 6 ng—‘lj
L » T &Rk
o 55 30 20 10 13 T PMSLP S4 L A Soreas
U48137 (TPAD_USB | F_EN_CONN) B
5 D TPAD USB_IF_EN 2|, os /
From PCH | NOSTUFF 4
‘R4810
100K
5% 4
1/ 20w =
M
2201
CKPLUS_WAI VESUNCONNECTED_PI NS
= s 74LVC2C08GT
57 35 31 20 10 33 (TR PM SLP S4 L Srr SOT833
u4810)2__ (TPAD SPI I F_EN_CONN)
- TPAD SPI_IF_EN 6| og
From PCH 4 e
CKPLUS_WAI VESUNCONNECTED_PI NS
63 62 60 56 39 30 24 10 10 15 _PP3V3_S3
R0
pousyxiREE PP3V3 SO . - Show
= SYM_VER 3 , 540:1
g@@ 2% g ggl_A 34 35 38 42 62 71 TPAD SPI cs L o T3 To TPAD_SPI _CS CONN L
SMC_ONOFF_L gff;lf . " SYNC MASTER=J43 M.B SYNC DATE=01/17/ 2013 A
SMC LID 34 35 36 46 62 T
SMC_LSOC RST_L a0 00 w0 | PD Connect or
NOSTUFF| NOSTUFF et em e
14832 (1 C4833 (1 C4834 (1483 1C4836 Appl e Inc. <SCH_NUM>
L i OPF —— i oPF L i%opp —_ i%op R ——
B 1z T2 T < >
- 2
2 Pogycerm | 2 fiPG; ceR 12 (ER; CERM 3 CERV NOTI CE OF PROPRI ETARY PROPERTY:
BYPASS=74800. 6 1EVF‘AS&.MBDO 5 Sr\r(;AS&JABDO 1 EVF‘AS&JABDO 3 SEVPAS&JABDO i dewm TEE:I I\IérOT\’MA IPCN gg\Tl'\I;AIOI;IERPHEREI N IS THE
THE POSESSOR AGREES TO THE FCLLON NG
J_ I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 48 a: 120
NOT TO REPRODUCE OR COPY | T
= I::NOTlOREVEALCRPLBLISHITINWﬂECRPAF\'T
I'V ALL RI GHTS RESERVED

8 4 6 5 4 3 2




D
us000
LMAFSXAH5BB
orozas gy LPC ADSO> 0000000000000 gy BI3liPc0ADO (1 SEAz) Al Noo|_E2 1 | SENSE a7 39
7 62 a4 m@LF’CAD<1>—‘_.L13 LPCOADL Al No1| EL SMC_PBUS_VSENSE 37 a0
oza @y LPC AD<2> 00 0 ey C12lipcoabe OM T_TABLE ANo2l F2 o SMC BMONISENSE ~~~ amaras
67 62 44 m@ﬂ_b“ﬂ LPCOAD3 - Al I\D3L‘§M;_M_§%E—@ 37 39
o 17 LPC CLK24M SMC - M2 lLPCOCLK ANo4[ B3 o SMC DCIN VSENSE _ ____ amar o
67 62 44 14 LPC FRANME L o D12 pooFrAVEr Al NO5| A3 SMC_BMON_ DI SCRETE_| SENSE a7 a1
1 SMC LRESET_L & CL3|LPCORESET Al NO6|_B4 SMC_CPU_I SENSE a7 10 PP3Vv42_G3H 17 30 33 34 36 38 44 46 47 a8
62 a4 15, LPC SERI QD) e H13| PooSER RQ Al NO7[ A4 SMC _OTHER HI _| SENSE a7 30 H _—
o2 1 13 o PM_CLKRUN L (o) @ CLIGLPCOCLKRUN ANoB BS g, SMC PANEL ISENSE ~~~ smsrw L2001
0 41 19 [ LPC_PWRDWN_L - 13 PooPD" A Nog| A5 SMC_1V2S3_| SENSE - 30- O 1.
1 m SMC_RUNTI ME SCI _L - FlzdLpcosai Al NLO|_BS - SMC _LCDBKLT_| SENSE am # 1 Y L2 PP3V3 S5 SMC VDDA
1 KE. L B12|pks Al NL1| A SN SW_XN I S:ENEE E a7 a0 1 otz VPRS0 1C5001
AlNL2f CL 37 39 1 1 1 1 1 R5002 —
oy SMBUS SMC 0 SO SCL (D) gy El0)i2c0sar ANS| C g SMC SSD ISENSE e At %5’902 1 C5}%23 1 C5}0U%4 A C5}0U%5 1 C5/10U26 ™ U5000 —= 0 AUF
750 ooqEry—SVBUS SMC 0_SO_SDA ~ (CD) g D13 i2c0SDA AlNL4|_BL P3V: | SENSE o ——% % }{ -0 }{ - }{ - ;{ ;é‘éow L MAFSXAH5BB 2 g}ﬁcem
7er e a2 a3 @y OVMBUS SMC 1 SO SCL (D) qug Mli2asa ANs| B2 o SMC CAMERA ISENSE =~~~ amyorse 2 XK 2 XSRICERM |2 XBR CERM |2 X3K CERM |2 XBE CERM 2201 BGA 0201
767 62 a2 a1 3 %2 1@y OVMBUS SMC 1 SO SDA (D) gug MN2li2cispa AlNL6| G2 NC _SMC ADC16 a7 6 (2 oF 2)
716350 gy OMBUS SMC 2 S3 SCL (D) qug Mlizcsa AN7| G g SMC PIVOSSO_VSENSE ~~ amysr 4o w0 a0 30 (O—-OMC RESET L g GLOJRsT* swoLk/ Tek| €10 SMC TCK 36 aa 62
7163 50 30qErySVBUS SMC 2 S3_SDA (D) qug Mli2cospa AlNg| HL SMC_CPUDDR_| SENSE o7 40 = . = svpl o Tve| AL0___SNC_TMVB 2o s 02
mezaz 0 oaqgy OMBUS SMC 3 SCL (D) gy L8li2c3sal AnNol H2 o SMC PIVOSSO I SENSE  amqar o 62 30 20q@>—| W El _EVENT L (o) gy BLL Pka/RTCCLK WO TDQ ALL SMC TDO 36 a4 62
71 02 42 30 gy SVBUS _SMC 3 SDA (oD) o8I 2Cc35DA Al N20|_B7 SMC_CPU_VSENSE a7 40 15007 |1 c5008 |1 c5009 SMC_WAKE L NL3IWAKE* Toi| B0 SMC TDI 36 4 62 C
62 NC SMBUS_SMC 4 _ASFE_SCL D) N7 || 2c4scL Al N21| A7 SMC_CPUVR ADJUST_| SENSE 37 a1 ?80,1UF 1 ?80,1UF 1 ?80,1UF NC SMC H B L ML2Hi B*
52®—;—)—"‘—[§ SMBUS SMC_4_ASF_SDA () M || 204508 AN22| B8 1 | SENSE . 1/ ool /I o /] NI
71 62 40 a0 30 SMBUS_SMC 5_G3_SCL ) M| 205500 A3 A8 g PP3V3 WAN O 20 30 97 0 o2 —F B350EM % gy CERM |2 p3E CERM ooy SOMC_CLK32K g M0 lyoscp NG
7162 a8 a0 saq@y—SVBUS SMC 5 G3 SDA (D) gy MNli205SDA NC SMC_XOSCL N10 [xcsct
co0- [ K2 Pl L 6 36 49 65 Vi 03
» SMC _FAN O_CTL &—L1|PVB/ FANOPWWO O+ KL g SMC_VCCI O CPU DI V2 am - = 36 SMC_EXTAL G12 |osco
o SMC_FAN O_TACH -3 |PMI/ FANOTACHD c1- L2 SMC_S5_PWRGD VI N . . SMC XTAL G13 |osc1 VREFA+|_D2 PP3V3_S5_AVREF_SMC .
s T} NC SMC FAN 1_CTL &—CLL|PK6/ FANOPWML PC5/ C1+| L1 - SPl_DESCRI PTOR OVERRIDE L gymy 17 VREFA- | DL XW5000
« m—NC_SMC_FAN 1_TACH 22 |PK7/ FANOTACHL ~ T3CCP1/ PS5/ C2- | €5 CPU CATERR L 665 K12 lvBAT a1 a0 SM
v @om—SMC_TOPBLK_SWP_ L - S P2/ FANOPVRWR T3ccPo/ PI4/ c2+| D5 &= CPU THRMIRI P_3V3 am 35 GND_SMC _AVSS 2 55t
swaow om-oMc SENSOR PWREN g D10 IpNg/ FANOTACH b7 Goa(| E3 PLACE NEARCLB000. AL: 4NV
ssiock a2l Mg SMC PM G2_EN oD 5 2 5 £ OM T_TABLE )
s om—SMC_SYS KBDLED o L1LIPNg/ FANOPWE SSIOFSS/ PA3| M8 o PMDSWPWRGD _____  my s E8 - AL
o NC SMC T25_EN L &—"12 |PNs/ FANOTACHS SSIORW PA4l L4 g SMC DELAYED PARGD iy irer oo E9 < ]
v @m—LP_SMC_S5VSW PVR EN "L |PNe/ FANOPVM SSIoTX PAS| NI g SMC PROCHOT ~~ irmyse F10 || vop D9
o 5 r>—SYS_ONEW RE M1 |pN7/ FANOTACHA J7 ES
« cxm_NC_SMC_FAN 5_CTL 24 |Pro/ FaoPws ULRY BO|_F11 SMC_DEBUGPRT_RX_L 0 2 60 29 P 1 C5020 |1 C5021
v@m-SMC PCH SUSACK L~~~ (D)~ o J2IPH3/ FANOTACHS uLT] PBl%@ %2 36 6 10 $ —= 0, D1UF %&F
ToCCPO/ PB6|L_F4 2 - R
«@>_CPU_PECI_R =t |PECI 0RX ToccP1/ 7| F2___g NG SMC_GEX THROTTLE Ly o PP1V2 S5 SMc \/DDC = . » : oggi(fm : 63§1
6 SMC PECI L < G5 |PECI 0TX N DrH=0. I
< bl sSI 1R PFo| M SPIL_SMC M SO wa o AEESR S K13 | | vDDC J11 B ST
som—oMC BIL BUTTONL g M3lppo/iRQIL6 ssi1TxpPF N g SPI SMC MBI miywe D6 K11 BYPASS=LS000. D2: DL 100
o DP_HPD_L L12 Ipp1/1 RQLL7 SSI 1CLK/ PF2| L10 Pl K 4467
o7 2 20 ry—SMC_PVE S4 WAKE L - J’Ig PP2/ | RQL18 SSIiFss/PF3[ KO g SPI_SMC CS L~~~ imywe L
25 SMC PVE _S4_DARK L - PP3/ 1 RQL19 PF4l L9 & S5_PVWRGD 52 57
% 25 [TD- - o= Jenu|
= G e e [ 5 gy A Proe—emBMLPCHLSY. e e B BB kA T T R RS A 0B R B o000 o+ o] B
NCx2B1PP6/ | RQ122 wroccro/ Peal K7 SMC_DEBUGPRT_EN_L a .
62 46 3 3 [Ey—SMC L1 D - K6 |PP7/ | RQL23 WIOCCPL/ PGB L7 g NC SMC GFX OVERTEMP  ame 1 CBOUJ;EO 1 CBOU]FE7 1 CB/:LOU]FES 1 Cfil%]ﬁe 1 CBOU]FE4 1 CB}OUJ;EZ s CB/:LOU]FE3 1 CB}OUJ;EJ‘
p— %) p— 0V 9 p— Y —— 709 p— /Y p— OV 9
o D—SMC_PCH_SUSWARN L - D4 |pqo/ | RQL24 wr2ocPo/ PHO| K3 g ALL SYS PMRGD ~~~~  <muwsws 2 ég \ 2 ég \ 2 g\p{cem 2 g\p{cem 2 ég \4 2 g}ﬁCERM 2 g}ﬁCERM 2 gg - CERM
s D> SMS I NT_ L - E4 |pQ1/ | RQL25 WI20CP1/ PHL| K4 SMC THRMTRI P o = 0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
63 59 a8 36 SMC BC ACOK - F5 |pqe/ | RQL26 :
110 oy PM SLP_S0_L - 5 lPQe/ 1 RQL27 Wr3CcPo/ PHal 33 PM TN L 110 L
57 18 17 13 PM SLP_S3 L - N6 |pu/ | RQL28 WI3CCP1/ PHs| HA PM SYSRST L 1317 62 -
57 34 29 10 13 ry—PM SLP_S4 L - IPGE/ 1 RQL29 wraccro/PHE| B g MEMEVENT L (@ ey
571 —PM.SLP_S5_L - M6 |pqe/ | RQL30 WAoo/ PHT| &4 g SMC ADAPTER EN  mymyisss
o2 3 s Ry SMC ONOFF_L > 8 PQr/ 1 RL3L
T1ccPo/ PIop 9 SMC OOB1_D2R L 0 ||
62 a1 30 y—oMC RX L >3 JWORX T1ccP1/ PI1l B9 SMC _OOB1_R2D L %0
o2 44 3 @O SMC TX L - M {uoTx T2ccPo/ PI2| A9 g SMC CPU DBGPVR RD L~ oma«
T2ocP1/PI3| B g NC BDV BKL PWM__~~ e
» ¢ SMC_PWRFAI L_VARN L (o) E13 | UssooM( PL7)
o7 29 (T} SMC W FI _PWR_EN E12 |ysBopp ( PL6) wWrsccp1/ pve|_HLO0 > PM BATLOW L o -
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
NOTE:
Unused pi ns have "SMC Pxx" nanes. Unused SYNC” 'I\ﬁSTEF‘EW LLJas SYNC DATEZ12/ 17/ 201 A
pi ns designed as outputs can be left floating, SIVC
those designated as inputs require pull-ups. s ——
d} Appl e Inc. =SCH_NUMP
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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6

4

SMC12 PECI

Suppor t

53 56 57 60 62
88 1115 16

1772773640 49

1 mn H
SMC Reset "Button Supervi sor & AVREF Supply
R5127 o5 40 35 oy CPU PROCHOT L
§: % f PP3V42_G3H Ny . PP3V42 G:h;H s&/[: SPVSR
S NOSTUFF e 6D 1
1/ 1sw l @% %3 4§v C5131: '_;' LO6VK- 7
4 47PF —— - Sor- 56
5% ——
5 %3% NPO- COG- 8%%‘{/1 2 X
41 40 30 36 35 AGND SMC_AVS PLACE_NEAR=Q5159. 6: 5MV s 92
e gy gy gy PE3VAZ GO r + SMC_PROCHG -
1
Deskt ops: 5V N - ® R5100
Mobi | es: 3. 42V 5120 Ve VIN 190K
C 0. 4708 — u5110 How o 56 15 qom—PM_THRMIRI P_L
CEFWP% )2{2 VREF- 3. 3V- VDET- 3. 0V 5201
o a0 SMC LSOC RST_ L 6{MRLY (1P SNOSO3040  RESET* |58 SMC RESET_L o 3{Dy %59
7 * -
o 30 35 o0 [rp—SMC ONOEE_ L MR2* (1PY) PP3V: AVREFE_¢ s of | SNRLOBVK-7
MAN 4 8 a :
;\AN? UAL RST L PELAY CRI TI CAL e T AGESs sy ot &
1R5101 R o sas
1 4
QR L “ [ 51251 15126
5%10!/ = 1008 L L o7610P 1 SMC THRMIRI Py ss 56
L g 2 % —— —T— =
2%3 YR G5RY! XSR- c&lzﬁ?\ln 2 2 g}-{) CERM
S| LK_PART=SMC_RST 0402-1 0201
PLACE_SI DE=BOTTOM GND_SMC_AVSS e 75 %0 39 40 a1
MR1* and MR2* nust both be | ow to cause nanual reset. ng@gw DTH:E' 1 mm 36 35 (O—PY THRMIRI P _3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. 5158 3
SMC_BC ACOK —_SMC BC_ACOK MVBT3904LP- 7
Debug Power "Buttons" —BSE s> A R515
SMC_ONOFF_L 2a 25 30 02 PM THRMIRLP R L 1 3 A
oM T oM T 1/%;{3\”
R51161 R5115 = 36
PLACE_SI DE=BOTTOM 0o PLACE_SI DE=TOP
¢ﬁ v
2603
Sl LK_PART:F’V\R_BTN S| LK_PART=PWR_BTN
SMC Crystal Crcuit
SMC USB O ock require these crystal
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 M1z
R5110
- XTAL 1% A9% SMC XTAL_R
1% CRI Tl CAL
1/ W
1 Y5110
3. 2X2. 5MVt SM
12. 000MHZ-30PPM 10PF- 85C
55 _SMC_EXTAL Nk
105110 NaNC 1 CEpjl‘:ll 36 35 25 SNCiPI\/Eﬂ%EDARK L — SMC PME S4 DARK L g s o
2 %1005 CERM 2 {8 coG- CerRM 49 40 30 27 17 3035 11,8 o _PP1VO5_SO
REéJZZLZ
. 1mm 5% 1 W 1

D &

PP1VO5_S0
CRI TI CAL
150 | pfs
DVN32D2LFB4 | H
DFNLgaRH: 3 | K
—
0
R5152 N
3 TR SMC PECI L 1 2 SMC PECI L R
5%
From SMC 1/ 20w
-
ot H¥E1ES  |'Rs151
1. 6K 330
£ o
1/ 20w 1/ 20w
oo oo
R5134
43
35 (0T} CPU PECI R 1 2 cPU_PECI
8 To SMC NOSTUF V ” "
1 Froml To CPU PCH
2__PM THRMIRI P L 15 20 o5 S?PJI_: 4 201

S 3%y
NPO- QOG- CERM
0201
PLACE_NEAR=Q6150. 2: 5MM
70 s s g 35 3 3 3 3 —ES V42 GBH
62 o0 56 a7 34 20 _PP3V3_S4
spasurf PS8V SO
was2s SMC PME S4 DARK L R5167 100K 1 2
5% 17 20W Wk 20T
o2 36 35 .0 _SMC_ONOFE_L R5170 10K Lapn2
2 s _SMC SENSOR ALERT L RB172 10K 1 2 o 1720W W 701
62 46 35 54 _SMC_LI D R5171 100K 1 , 5% I720W W 20T
62 4035 _SMC_TX_L 5173 10K 1 o o% 1720W W 20T
62 435 _SMC_RX_L 5174 100K 1 , 5% I720W W 20T
o 35 35 _SMC_DEBUGPRT_TX_L o175 20K 1 , ©% I720W W 20T
o6 35 33 _SMC_DEBUGPRT_RX_L 5176 20K 1 , 5% I720W W 20T
o2 4 35 _SMC_TMS 5177 10K 1 , 5% I720W M 20T
62 44 s _SMC_TDO 5178 10K 1 2 ©% T720W W 20T
62 44 35 _SMC_TDI 5179 10K 1 5 5% I720W W 20T
62 a1 55 _SMC_TCK 5180 10K 1 , % IT20W W 20T
s _SMC Bl L_BUTTON L R51I81 10K 1 o o% I1720W M- 20T
6 50 48 35 35 _SMC_BC_ACOK R5187 100K 1 , 5% I720W W 20T
»_SMC S5 PWRGD VIN  R5TI92 100K 2 ©% T720W Wk 20T
35 SNS | NT L 5__ 3 1OK 1 2 5% 17 20W V- 20T
5% 1720W ™M 201
» _MEM EVENT_L R5114 10kNQ STURF
w3 CPU THRMIRIP_ 3v3 ~ RBI17 100K 1 2 o% LZ0W W 20T
sMve 5% 1720W ™M 201
1R5188 1
gé‘éow -
s 5235 __SMC PM G2 EN R5198 100K 1 2
3 15 _SMC_ADAPTER EN o185 10K 1 2 o 1720W W 701
3 35 _SMC_THRMIRI P 5186 10K 1 , ©% I720W W 20T
5% 17 20W Wk 20T
w27 17 _SMC DELAYED PWRGD  R5191 100K 1 2
5% 17 20W  VF 20T
o3 SMC_S4 WAKESRC EN R5190100K 1 2
5% 1720W ™M 201 |
Mbdul e has 3. 3K PU “,\E’SﬁﬁFFP%W VEAN
23520 W FI_EVENT L R5189 10K 1 |
5% 1720W ™M 201

SYNC MASTER=W LL J43

SYNC DATE=12/17/201

TTILE

SMC Shar ed Sup-ort

d} Appl e I nc.
®
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39 a7 35 _SMC_HS COMPUTI NG | SENSESMC HS COVPUTI NG | SENSE 5 47 5
S S RKE BASESTROE

105 5 _SMC_PBUS_VSENSE — SMC_PBUS VSENSE 5557 10
2 27 s _SMC_BMON_| SENSE — SMC_BMDN | SENSE 55 57 50
%0 57 3 SMC_DCI N_| SENSE — srvt:: ROLN, | SENSE w a7 20
a0 37 35 M_M_ME—:WE%%L N/ SENSE 35 37 a0
B DI SCRETE_| SEN BVON_DI SCRETE_| SENSE s «7
v SMC OTHER Hl I SENSE _ SMC OTHER HI_| SENSE 55 57 50
i 5 s _SMC_PANEL_| SENSE — SMC_PANEL | SENSE 5% 97 m
s0 37 55 _SMC_1V2S3_| SENSE — SMC 1v2:33 | SENSE 35 37 39
s 579 SMC_LCDBKLT I SENSE — SMC LCDEBKLT | SENSE 35 37 39
ww s SMC P3VBS5 ISENSE - SNC P3VaS5 | SENSE w0 10
w2725 SMC_ WLAN | SENSE — SMC WAN | SENSE 597 %
2 27 25 _SMC_SSD_| SENSE — SMC_SSD | SENSE 597 %
s s SMC P3V3SO I SENSE . SMC _P3V3SO | SENSE 55 57 50
w25 SMC_CAVERA | SENSE . SMC_CAMERA | SENSE w597 30
NC SMC ADC16 o= SD alias on page 103
10972 SMC_P1VO5S0_VSENSE _— SMC_P1V05S0_VSENSE w597 0
ww s SMC CPUDDR I SENSE - SMC CPUDDR | SENSE 5557 10
w s s SMC_P1VO5S0 I SENSE _ SMC P1V05S0_I SENSE 5 37 40
w0 2 25 _SMC_CPU VSENSE — SMC_CPU ) VSENSE 5 37 40
a5 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADIUST | SENSE . 5
s SMC CPU I MON | SENSE — SMC CPU | MON | SENSE
o 30 31 30 3 0 _PP3V3_WAN — PR3V3 | VAN 20 55 30 51 3 o2

SMC_SENSOR PWR_EN 35 a7 40 56

56 40 37 35 EINS PWR EN | — E PWR EN 5557 40 56
57 35 20 %%:ﬁ Fl_PVWR_EN — SMC WFI_PWR EN 2035 37
o as TP S5VSWPWR EN — TP VSW PWR EN 4 5
R5230
» mD—SMC_PCH _SUSWARN L 1 2 PCH SUSWARN L o
| =TRUE 5%
1/ 20W
Top- Bl ock Swap
R5231
PP3V3_S0 $18%181s 15 17 18 27 30 31 36 s oo SME PCH SUSACK L 1A\ 2 PCH SUSACK L am e
514014019118, 1518428,°85 %80 —EASE=TROE Y
1/52/8W
0201
R5216
62 60 56 57 30 a0 20 PP3V3_S4 + mm_SMC_HS_COMP_ALERT L 1 200,
WELFE i
100 201
1 —PCH SMLIALERT L LAAA2
1/52/8W
R5295 #3693
10K
o735 20 SMC_W FI_PWR EN OK 1 2 NOSTUEE ) s oo SMC_BVON_COVP_ALERT L 1 N, 2
s 1007 25 _SMC_SENSOR PWR EN_R5294 10K 2 NOSTUEE R5210 1720w
5% 1/ 20W MF 20T 160 201
o350 L NSTACKSNS ALERT L 1A 2 o
5%
1/ 20W
% R5214
« o CPUTHVENS _ALERT L 1 1:3/0 2
l\%' IiFl 1/’\%5’w SYNC MASTER=J43 M.B SYNC DATE=02/ 20/ 2013
29 34 36 37 56 60 62 201 e "
+ [ CPUBNONSNS ALERT L 14/ 2 | SMC Pr oj ect Support
5%
1/ 20W !
# Re212 d} Appl e I nc. <SCH_NUM>| D
+» oo IBTM.BSNS ALERT L LANA2—eSMC_SENSOR ALERT L oy s 6 ®
% 2 3 rEy—-SMC_PVE S4 WAKE L — 5% <E4LABEL>
5 a1 20 Ory-—SMC_PMVE_S4_WAKE L =] SMC PME_S4 WAKE L 20 34 35 37 vgow NOTI CE OF PROPRI ETARY PROPERTY:
37 — MNR‘IZBKSI:?FRU:_—@ 201 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
34 30 27 18 17 32 93 13 39 o PP3V3 SO 48 47 46 44 36 35 34 33 30 17 PP3VA2 G3H
BUBBHBEHES BRBRY
Pul l ups are on eDP
Y |'R5301 connector page and R5380'| [*R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nt ernal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
500 5% - — 38300 500 506
w0500 1200 tr2ow u7701 05000 (see Tabl e) 15000 1200 tr2ow 1SL6259 - L7100
(ASTER) 201, 2201 (Wite: 0x58 Read: 0X59) (VASTER) (WRSTER) 201, 2201 (Wite: 0x12 Read: 0x13)
25 19 16 14 SVBUS PCH OLK — SMBUS _PCH CLK 916 10 71 56 38 a5 SMBUS SMC 0 SO_SCL — SMBUS SMC 0 SO SCL 35 38 58 48 46 38 35 SVBUS SMC 5 G3 SOL —  SMBUS SMC 5 GBosaL 35 38 46
R Rrryreerrs = By (e = 3 G ey = BB D
25 19 16 14 SVBUS PCH DATA — SMBUS_PCH DATA %16 10 71 58 38 35 SVBUS SMC O SO SDA — SMBUS SMC 0 SO SDA 35 38 58 48 46 38 35 SVBUS SMC 5 G3 SDA —  SveUS SMC 5 B SDA 35 28 46
R Breyrerrs = By (== = 3 G ey = BB
J L J L J L
VRef DACs Battery
u2200 J6950
Wit 0x98 Read: 0x99 Battery See Tabl
(Wite: X' a x99) TBT —_— (See Table)
10 16 ?Z SVBUS PCH GLK — Battery Manager - (Wite: Ox16 Read: 0x17) — SVBUS SMC 5 G3 SOL 25 28 40
B = w2800 = BB
12 15 55 sueus pon pama = (Wite: OxFE Read: 0XFF) =SB SIC5 @ Sh EE R
] — s poiak 9% 16 19 L
= By
— o7
T SRR P By —
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
.- ; ;
10 15 5 sueus pon ak — (* = Miltiple options) sz TR BB, rrove o
BEE = BUBBHBREY
67 Trackpad
19 16 14 SVBUS PCH DATA e 4 41
= I nternal DP )43 g
| Samsung LGD ([Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w5000 1}23%2 ?jmmw
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N M M SMBUS SMC 3 SCL 34 35 38
( MASTER) 2012 2201 | 42 62 71
— SMBUS SMC 3 SDA ag 35 38
42 38 35 34 SMBUS SMC 3 SO = a2 82 71
7o SR [ Cl
XDP Connectors SMBUS SMC 3 SDA L
SMC "2" SMBus S3 Connections 2% R B e
1800
)
( MASTER) TBT & MLBBOT, TBD Tenp
63 62 60 56 39 34 19 18 15 PP3V3 S3
25 19 16 1 SMBUS PCH CLK — EMC1414: U5810
(Wite: 0x98 Read: 0x99)
25 ég %E ag SMBUS _PCH_DATA :
1 1 . — SMBUS SMC 3 SCL
) smc R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = ERH
U5000 1/ 23% ?/%zow J9500 — SMBUS SMC 3 SDA 38 35|98 42
M MVF (Wite: 0x92 Read 0x93)
( MASTER) 201, 5201 L
63 59 33 35 SVMBUS SMC 2 S3 S — SMBUS SMC 2 S3 SCL a5 30 59
71 \nKE_BASE=TRUE — 83 71
63 59 38 35 SMBUS SNC 2 SDA 2 DA 35 38 59
71 WAKE_BASE=TRUE 83 71 _—
J L
LYNX PO NT LP SO "SM.ink 0" Connections B
72 63 62 69 59
EEEEREE AN SMC SO "1" SMBus Connections
R5310* 1R5311 3130271813 28 29 ¢ PR3V S0
BUBBHBREY
LYNX PO NT LP 8. 2K 8. 2K
5% 5%
U500 1/ 2’?4\4V %/{:QUW
MASTES 201 201 1 1
¢ " 2 2 sme R52360(|)< 2RSO3K61 CPU Tenp, Inlet, DDR, BMON THR
67 14 SM._PCH 0 CLK . 505 50./u
NAKE_BASE=TRUE U5000 1/ 2!?/1‘4\/ %/{:QDW EMC1704- 02:  US800
67 14 SM._PCH O DATA (MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
VAKE BASETRE
1 3g 35 35 14 SMBUS SMC 1 SO_saL — SVBUS SMC 1 S0 sCL 14 32 35 38 a1 4262 -
BR B eyre=rrs = 8%
38 35 32 15 SMBUS SMC 1 SO SDA o SVBUS SMC 1 SO SDA 14 32 35 38 41 42|62
R B eyre=rry %
1 L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PACLO21: L5620
(Wite: 0x30 Read: 0x31)
—  sweus swc1ososa e
LYNX PO NT LP — SMBUS SMC 1 SO_SDA 23,;%%%
w0500 A
(Wite: 0x88 Read: 0x89) SYNC MASTER=J43 M.B SYNC DATE=09/28/ 201
e
73 sMBUS sMC 1 S0 saL — -
panl ALS SMBus Connecti ons
38 35 32 14 SMBUS SMC 1 SO SDA —
dery — J4002 3=\ A e s
(Wite: 0x72 Read 0x73) I I CH NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL #83 >
SMink 1 is slave port to __ SMBUS SMC 1 SO SDA 2771 NOTI CE OF PROPRI ETARY PROPERTY:
— 38 a1 a2 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY OF APPLE | NC.
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I COR : COWPUTI NG Hi gh Side Current Sense

I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)

EDP Current :12A

MAX Vdi ff o 24 W 3971384 i Sg Sé 23 §2 PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX Vi 1 s 1514 m 9 39 PP3V3 S4SW SNS
CPU_HS_I| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES o 1.C5450 . SENSE R : R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM | SNS: YES
VE — Fffi{f;;i’;s&i'fs DRAM | SNS: YES o 1 C5460
% 22 PPBUS_S5_HS COVPUTI NG | SNS Us450 Tz O xR - " v = %atF DRAM | SNS: YES
= I'NA214 0201 R5455 U5460 2 G xsr PLACE_NEAR=U5000. A5: 11nm
SC70 our [6 |1 SNS_HS QOVPUTING | QUT 1 ARz o SMG_HS COVPUTL NG | SENSE gy o5 o I'NA210 o Roase
CRI TI CAL e PLACE_NEAR=US000. E2: 11mm 72 51 [T I SNS_1V2_S3_N 5N sc70 ouT L8 I SNS_1Vg | OUT 1A 2 w@% 3
D reFll ¢ R5451* M 1 C5455 CPU_HS_| SNS: YES CRI TI CAL IR PLACE_NEAR=U5000. A5: 11mm
(100V/V) 20K =g 22 nogm—LSNS 1V2 S3 P afine REF| L R5461" i 1 C5465 DRAM | SNS: YES
54 48 G\D 1/ 200 PLACEMENT_NOTES: 2 83V (200v'V) 20K o —L 0. 220F
39 27 - ~ M= _— Bo1 a\D 5% . %
iz 9 201, 1/20W <3 PLACEMENT_NOTEs: 2 %
Pl ace close to SMC GND_SMC_AVSS .. 56 0 40 o N M B ———— 0201
(For R and C - 2| Place close to SMC GND_SMC_AVSS 1 56 00 40 a1
. . (For R and Q)
IR : OTHER Hi gh Side Current Sense =
EDP Current :10.75A —
MAX Vdi ff 53.75 nv
GAIN : 50X e
e w0 a PP3V3_SASW SNS I APC : AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES 1.C5430 MAX Vdi ff ;25 v
v —_ 9, LUF OTHER_HS_| SNS: YES GAIN : 100X PPBVE SASWSNS
60 52 2 O3 xR PLACE_NEAR=U5000. Ad: 11nm
N o e Al RPORT_I| SNS: YES
4.53K PLACE_NEAR=R5470: 5mm :
6 U s a7 - -
HS_OTHER | . z s Al RPORT_I SNS: YES o 1C5470
1% PLACE_NEAR=US000. Ad: 11mm Vi ——0.1UF PLACE_NEAR=US000. C1: 11mm
B * . ! o2 57 36 55 25 _PP3V3_W AN -
vors Srgi\g | SNS_HS OTHER P I N+ (50V/V) REF] R542%2K - 105433 37 36 35 3V3_W - U5470 F i%:; o AlRPCRT | SNS: YES
e D s %22 F RTY A2 4 I'NA214 Roede
% 2| o PPBUS G3H ~ 200 2 53 OTHER HS_I SNS: YES 4 21 SNS AIRPORT N s|in = SC/0 ouT L6 I SNS_PSYyWAN | QUT 1 203K, SMC_W.AN | SENSE o 5
48 201, PLACEMENT_NOTEs: 0201 0. 025 o ¥
- - G\D SMC AVSS 1% CRI TI CAL e Al RPORT_I SNS: YES
Pl ace close to SMC - - Y 2|1 SNS AIRPORT P 4fin+ REFLL R5471* e 1 C5475

(100V/ V) 201 — 0. 22UF :
£ (For R and O ) 0612 7 20K — PLACE_NEAR=US000. C1: 11mm
- APN: 10450024 G\D 1/2?/:\4/'\} PLACEMENT_NOTES: 2 b3y
C| 'rROC : 3.3V SO FET Current Sense » PP3V3_WAN R ~ M | &
Pl ace close to SMC

GND_SMC_AVSS 5 36 39 40 a1
(For R and Q)

EDP Current :1.02A

MAX vdi ff o 3.06 mv
GAIN : 1000X 60 s6 41 40 33 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3S0_I SNS: YES 1 C5440
srnend PPV SO = = Yo PLAGE NEAR-L5000. B 11mm I SDC : SSD Current Sense
pEagn, US440 B V3 | SNS: YES €op urrent © 3008
oe12-smor 2|40 | SNS P3VE SO N sl st qurls I SNS_P3y3 SO_IQUT 1 A%3K2 . SMC P3V3SO_I SENSE rom o o WX Va5 35
2% CRI Tl CAL e 3V3S0_| SNS: YES GAN 200x
. 72 1 . .
RE4 3 ISNS P3V3 SO P __aline ()00, REFHL R542% 1K i |1 SBAAS ruace neaR-usooo. e 1am 60 56 41 40 5o _PP3V3_SASW SNS
oM T D 1 23% T, &% PLACE_NEAR=R5480: 5mm SSD_| SNS: YES
.. PP3V3_S0_FET R o [ PLACEVENT_NOTEs: 85 SSD_I SNS: YES o ! SElHUIEEO
—_— T j— PLACE_NEAR=U5000. C2: 11nm
Pl ace close to SMC L_G\ND SMC AVSS 45 36 39 40 41 wewan PP3V3 SOSWSSD o 0%, )
2 &2V or SSD | SNS: YES
(For R and © CRI Tl CAL |Us4810 0201 R5485
+ R5480 132 1 SNS_SSD_N shin 210 (le | ISNS PsyssD IQuT 14 93K, . SMC SSD I SENSE P
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL Y SSD_I SNS: YES
1W< .. 1 SNS SSD P 4l REF| L R5481* v 1 C5485
EDP Current : 0.82A oels X7 (200v'V) 20K 2o —— 0. 22UF pLacE NEAR=US000. C2: 11nm
MAX Vdiff @ 16.36 nV OM T TABLE G\D 1/25% S PLACEMENT_NOTEs: T, 0%, -
GAIN : 200X — T Som
s« PP3V3_S0SW SSD_FET_R - Ny 201 Pl ace close to SMC 0201
o0 50 a3 0 30 _PPIVE_SASW SAS ?| (For Rand L_GND_SMC_AVSS ;56 5 10 s
B 33 _PP3V3_S3RSO_CANERA — CAM | SNS: YES
% PP3V3_S3RSO_CAMERA AR AR Y™ 69420 =
T 0% PLACE_NEAR=U5000. B2: 11rmm
39 — + 6.3V — . .
i PR3V3 2SR50 CAVERA = 2 GHRwsR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current Sense
Vartacea sv o2 M o612-sHoRT 2|4 | SNS CAMERA N mﬁoo R5425 EDP Current : 0.67A
VAKE_BASE-TRUE M 2l S EREER Vs line oo ouT |6 | SNS_CANERA | OUT 1 4 53K, SMC_CAVERA | SENSE gy s &0 MAX VA ff : 0,08 mY
Rg 46;5’ CRI Tl CAL ™ CAM_| SNS: YES GAIN : 500X
| SNS_CAMERA P_ 4|+ REF| L R5424* v 1 5425
OMT 379 (200v/v) 2%§ o —— 9;,22UF  PLACE NEAR=US000. B2: 11mm w o 1 1030 PPVE_SASW SNS
D .
PP3V3 S3RSO CAMERA R, = V2T PLACENENT NOTEs. 2 r! PLACE_NEAR-F5490: 51 LCDBKLT_I SNS: YES
M N_LINE_WDTH=0.5 MM VOLTAGE=3. 3V e ) —
M NNECK_W DTH=0. 2 WM R5421 2 Place close to SMC GND_SMC_AVSS 46 55 2 a0 a0 o 5 PPVI N _SOSW LCDBKLT LCDBKLT_I SNS: YES o _i gSfU?:O v
0 (For R and Q) PPVI N:SOSW:LCDBKLT _I o= ¥ %% PLACE_NEAR=U5000. B6: 11nm
PP3V3_S0 1 2 4 %% NN LI NE W DTH=0. 4 = U5490 2 & ok LCDBKLT_| SNS: YES
5% L VaTaceg ey o2 M 9 INA211 oz01 R5495
VLR = Nk st os12-sHoRT 4| * | SNS LCDBKLT N slin | ‘st our L6 I SNS_LCPBKLT | OUT 14232 SMC_LCDBKLT | SENSE grmy 55 o
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
2 g Rgﬁg 2 | SNS LCDBKLT P 4w+ REFLL R5491* i 1 C5495
58 i?.l PP3V3_S3 1 2 1 (500V/'V) 20K 201 f— g‘.j%ZZUF PLACE_NEAR=US000. B6: 11mm
R 1V/51¥ng w20 _PPVI N _SOSW LCDBKLT_FET aD 1/200 S PLACEMENT_NOTEs: 2 B3V
MVELLF ss 50 _PPVIN W LCDBKLT_FET — o B o — 561
02 B ARV LD 20, - Place close Lo SMC L_GND_SMC_AVSS :: 56 35 10 1
VOLTAGE=8. 6V (For R and Q)
VKL BAsE-TRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A: 11 PLACE_NEAR-USO000. B3: 114 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A R o onem LABX 2 acmen soes —— . CHER AMON . %53 . SMC DAl N | SENSE . | PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON SRS E =SR] SR NIRRTl
C l . N T I 11750008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_I SNS: NO HI" 'Lth Side Current Sensin
i 1 = K R -
1SL6259 Gain: 36x ‘ﬁfi? szil 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO g
sealer 2.78A 1V 2 v Sense R is Rr120, 20mthm . v 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5475 Al RPORT_| SNS: NO I <SCH _NUM=| D
Max VOut: 3.3V at 9.167A 7R cem 1SL6259 Gain: 20x jo App e Inc. =
EDP Current: 310A D SVC Avs 35 36 39 40 a1 Max VQut: 1.4V at 8.25A AV 35 36 39 40 a1 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5485 SSD_I SNS: NO ® <E4L ABEL>
:;j“;: Z'f‘\s’ N 11750008 1 | RES, MF. 1/ 20W 100K GHM 5, 0201, SMD C5495 LCDBKLT_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
117S0008 1 | RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@Z@L&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL BOM OPTI ON 117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5425 CAM_I SNS: NO |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 54 OF 120
10750248 1 RES, SENSE, 0. 003CHM 1W 4- TERM 1% 0612, TFT R5480 CRI Tl CAL 11750008 1 RES, N, 1/ 20W 100K OHM 5, 0201, SMD 5445 3V350_1 SNS: NO I:i, ,’f[ ;?GF:TE\S/E@;SS;VELDBU SH I T IN WHOLE OR PART
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£ m SMC_SENSOR PWR_EN

PPBUS_G3H

bis 47 30 27
&2

%155
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
R5502*
5 100K
1%
1/ 20w
M-
1 201,

3 PBUS_SO_VSENSE

Max VQut :

VPOR: PBUS Vol t age Sense Enable & Filter

3.3V at 19. 77V | nput

|||—

PBUSVSENS_EN L_DI V

PLACE_NEAR=U5000. A3: 11MM

RrAEleNE 2898 Bhing 1™
SMC_PBUS_VSENSE gy = o

1 PLACE_NEAR=U5000. E1: 11MV
R554%ﬂ 1C5504
SA9K s L g 52UF
1/ 20 p 20 M
2015 8351

GND_SMC_AVSS 55 36 39 a0 41

I CSO

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5Mm

o oy CPUVR I SNS1 P 442k

72
34 30 27 18 17 15 13 12 1
59 57 54 43 42 41 39 38

CPU VCore Load Side Current

63 62 80

PP3V3_S0

Sense

18
37 36

CPUVR_I SNS: YES
R5544

2z CPUVR_I SNS1_P_R 143K

1%
1/16W
MF-LF
402
CPUVR_| SNS: YES

PLACEiNE%g?ﬁfi 3:5Mm

4. 42K

72 50 TNy CPUVR | SNS2 P y
/76w

CLF

402

CPUVR_| SNS: YES

1%
1/16W
M- LF

402

» CPUVR |

CRI

SUM R P

1 S

CPUVR_| SNS: YES

PLACE_NEAR=U5540. 5: 3MWM

Sense R is 0.75n0Chm each,

CPUVR_| SNS: YES

TI CAL

U5540
OPA333DCKGA

+ SC70-5
\k\ 4

CPUVR | SUM | QU

CPUVR | SNS: YES
c5

EDP: 32A

BN 0¥ B4 13

R5548
4 53K

1% CPUVR_I SNS: YES

Gai n: 274. 72x

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

SMC_CPU_I| SENSE gy 55 o7

TDP :28. 05A

DATE=02/ 26/ 201

. PLACE_NI = 0.3: 5Mv 1/ w .
VDOR: DC-In Vol tage Sense Enable & Filter R5547 R5545 : M1 |, e pean-ts00o. o4 11w
oy PR ISNST NS0 L acpuvrispst NR KK | cPovr IsSUMR N — 0,220
/ }/ 0Y
ity ity < 2 fog
6510 402 402 = 0201
NTUD3169CZ CPUVR | SNS: YES GND_SMC_AVSS 5 36 39 40 a1
SoT- 963 CPUVR_| SNS: YES = . -
NCHANNEL | DOl NVSENS EN L PLACE_NEA-RZSR, 3: 5 RSR47
Enabl es DC-In VSense X 42'2 1 2
di vi der when SUS present. e Rsfojéﬁl 72 50 (TR CPUVR | SNS2 N 1 N CPUVR_| SNS: YES %,{:110?‘,4"
2 D PM SLP_SUS L 2 (<] — Top %4/:15"\'2, 1R5546 505
\Qi? VAED Max VOut: 3.3V at 19.77V Input a5 M NO_XNET_CONNECT! ON=TRUE
1 2 1/ 16W
J_ s DOl N _S5_VSENSE 62"
i R5513! L
& 27. 4K =
5 G
W s .
| N A AR 598 5 i
$PPDCIN G3H IsQL [ P- CHANNEL SMC_DOI N_VSENSE gy s o I MOC : CPU DDR Current Sense
62 1 PLACE_NEAR=|J5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
19% 5.49K S | 57500
1/ 20w p—C GAIN : 200X
201, 2 B3V 50 56 a1 10 39 _PP3V3_SASW SNS
PDCI NVSENS EN L_DI V. 0201
L ¢ oDSMCASS  ssssaon s BN O S0_CPU— PLACE_NEAR=RS570: Smm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o1 CPUDDR_| SNS: YES | 1 05570
| = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i 1010 5 _PPVI v o g
CPU Vcore Vol tage Sense / Filter » PPVMEM O SO_CPU U570 2 o5 CPUDDR | SNS: YES
Y
X320 R5520 os1z-sg 2|4 | SNS CPUDDR N shin ' "e2™% ourle | I1SNS cPUbDR 1aur 143K, sMC CPUDDR | SENSE -
Iy PPVCC _S0_CPU 1 542 CPUVSENSE IN 1XA 3K SMC_CPU_VSENSI 35 a7 1w P CPUDDR_| SNS: YES
PLACE_NEAR=R7310.2:5 MV 158w PLACE_NEAR=U5000. B7: 11MVI Rg% 2 | SNS CPUDDR P 4l ne (200v1 ) REF| 1 R5571* e 1 C5575
il 1C5 oM T 1ps 20§ —— 9:,22UF pLACE NEAR=US000. HL: 11mm
— 200 2UF G\D 1/ 23W 2 83V
2 XBR 68 60 5123 22 21 20 19 17 _PP1V2_S3 o 28, 0201
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS 5 36 39 a0 a1
GND_SMC_AVSS 35 36 39 40 41 PLACEMENT_NOTES:
= Pl ace close to SMC
1. 05V Vol tage Sense / Filter (For R and O
XVWE530 R5530 | R5C :3.3 S5 REG Current Sense
62 60 SM .
2% % pp1vo5_S0 1532 PLVOSVSENSE | MK 33, SMC P1VO5SO_VSENSE o o o EDP Qurrent : 3.0
177e Is A o . MAX Vdi ff 30.00 nv
e PLACE_NEAR=R7640. 2: 5 MV 1/2%!0W 1 &%*3'\‘0 U5000. G 11WM GAIN : 100X
T4 2 22UF o0 56 41 40 30 _PP3V3 SASW SNS
T 2ok,
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_I SNS: YES
. 0201 | = mm | 3
PLACE_NEAR=US000. GL: 11MM P3V3S5_| SNS: YES o 1 C5590
D, 35 36 39 40 41 52 20 26 18 17 16 15 13 1 5 _PP3V3_S5 - ey
72 62 60 58 57 56 55 o ™ —— %t PLACE_NEAR=US000. A6: 11mm
2 83V P3V3S5_1 SNS: YES
| CIC; 1.05V SO CURRENT SENSE / FILTER MT Us500 o R3S~
113, 1 SNS P3V3S5_N 5)In Sc70  our |6 | SNS_P3Y3S5_1 OUT 1A 2 SMC_P3V3S5_| SENSE a5 a7
EDP Cul t 1A
rren -
VAT s es Y o 0%, 12 1 SNS_P3V3S5_P 4l ORI TICAL |y 1 viw |, Conaso- SNSIYES
GAIN : 500X 60 s6 41 40 33 _PP3V3_S4SW SNS 0612- sHSN 5 (100V/ V) R55290]K 201 L §To0UF PLACE_NEAR=US000. A6: 11mm
PLACE_NEAR=R7640: 5mm P1VO5 | SNS: YES 5% T 2%
0 GND 1/ 28W 2 83V
. 1
P1VO5_I SNS: YES o lCBSU(?:O PLACE. NEARSUS000. H2: 110 o & 0301
v T ook PIVO5, | SNS: YES — D AVSS 55 56 39 10 o
PLACE_NEAR=R7640. 4: 5\ U5560 S6) XSR R5561 M N RECK W BTH=0. 201M PLACEMENT_NOTESs:
I NA211 453 VOLTAGE=3. 3V
72 53 (TR I SNS_1V05_S0_N 5[ N SC70 ~ out L& P1VO5S0 I QUT 1A Is SMC_P1V0O5S0_I| SENSE oo 5 MAKE_BASESTRUE = Pl ace close to SMC
CRI Tl CAL 158w P1V05_| SNS: YES (For R and O
12 s ISNS 1V05_SO0_P 4| REF|L R55621 1C5561
o 201 1 2UF
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K = gooé% PLACE_NEAR=US000. H2: 11MM SYNC VASTER=SI D JA1 SYNC
G\ND 1/ 20W 2 & 11T .
~ A, 6361 . _ _ Vol thge & Load Side Current
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
1 PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON d}@ Appl e Inc.
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD 5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO5_I SNS: NO THE | NECRMATLON_ CONTAINEDHEREI N | S THE
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e e
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T /N WoLE R PART

IV ALL RI GHTS RESERVED

Sensi|ng
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2

3

117S0008

1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD

C5675

PANEL_I SNS: NO

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
56 41 40 33 PP3V3_S4SW SNS 1A 2 PP3V3, SNS CPUVR ADJUST_I SNS R5660 R5666
%/’:f/é‘é‘/ 1 5620 m:hk&%&giggu"ﬁ‘m %3%23;2?2]%%25 ggz PP3V3 SO 1 v 2 ISNS HS GAIN P R 1 Y 2 _ISNS HS GAIN P o 2 7
402 20%OUF VALTAGESS. 3V ui"zFé'w 1/’\%§w
—‘I? g(g%\: . 0201 PLACE_NEAR=US660. 3: 5MV R56612Kl 0201 ’isgélgl?
. '
R5821: ADDR - 0x56/0x57 (r/w) 1 ?PU?:O U a% % L. SNS_HS COVPUTI NG P a0 2
R5621 (* R BYPASSSLB620. 1513w 2 Sk on 201, R5668 1%;%‘”
4.3K - PU: SMBus node o I SNS HS GAIN N R 2 1sns bs GAPN N o =
VDD
1/ 20w 5%
6% U5620 = 1720w
2 PAC1921-1- Al A PLA%EZ_gEAR=L5000. A7: 5MM PLACE NEARCRY150: SWM 0201 lé'é
DFN - | = H o) N ri S%
6 [ADDR SEL/ GAI N_SEL ourl 4 SMC_CPUVR ADJUST | SENSE R 1 2SMC CPUVR ADJUST | SENSE grymy o5 27 v+ RSGZ‘%JK . | SNS HS NG N 1A O 2
= > s 5% 1.C5625 .. U5660 R5665 1 2hw S i Cn—1 SN HS COMPUTING N AAAN 22—
72 40 (TR CPUVR | SNS1_P R SENSE+ READ*/ | NT] RD L 3s 1/ 20W 0 220 CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 15w
72 0 rRy—CPUVR 1 SNS1 N R 3 |Sense- SM CLK/ I NT_seL| 10 | SMBUS SMC 1 SO SCL CBD 1 3 35 5 3201 s 3\/ 72 a1 39 ISNS HS COMPUTING P 5|I N Sc70 our |6 ISNS HS GIN QUT 1 2 I SNS HS AN aur R 2012 o
. SM_DATA/ ouT_sEL| © SMBUS SMC 1 SO SDA CBD) 14 32 35 38 42 62 07 71 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N (':gebelg_l—
PLACE_NEARELBS40. 1: SMM cowm seL| 7 NO STUFF 72013 I ING N 4w REF| L R5663"
- . (500V/ V) o¥h1 0. 22UF
PLACE_NEAR=U5000. A7: 5MV 20K o
G\D_EPAD G\D_SMC_AVSS w0 50 50 a0 01 2P 2w e
o 201,
©l g GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ) )
1 In battery discharge scenario negative voltage will be Wth 100mA battery current, WII have 10.2nV difference
60 56 41 10 30 _PP3V3_SASW SNS = present on IN+/- pins with I NA output voltage decreasing g?_m ng i nt o sense pins of U5800.
from 3.3V with increasing discharge current. his will set the m numum current threshold at 0. 100mA
s 1 _PP3V. W L —
° ,L.3NE,3WDTSFSDS 1 = LAE N , PANEL | SNS: YES
gg%%’ga“gg; 0.2 PAREL"T SRS/ Y28 o 1 C5670
s oo _PP3V3_SOSW LCD L V+ -_— gdg%UF PLACE_NEAR=US000. C1: 11mm
- uUs670 2 gzgg,iﬁ X5R PA%IHSSNS: YES
REYD 12 . 1 SNS PANEL N sl | etV |s I SNS_PANEL_| OUT 143K, SMC PANEL_ | SENSE as 27
0.020 CRI TI CAL N PANEL_| SNS: YES
ootz sk < LSNS PAREL P _4line 00wy "EFHE R5627OJK1 & 116887 VR | MON Current Sense Filter
: 2[4 H . — 20% PLACE_NEAR=U5000. C1: 11nm
GND v23wSGai n: 200X - - PLACE NEARELE000. B5: 51
- %‘_ ° 201, | Scal e: 0.25A/ V 0201 R5641
= o FESVS SOSWLCD R— EDP Current: 0.750 A M voUT: 3V AT 0.8254 | GND SVC AVSS s 50 30 10 oD CPUVR | MON NN SMC_CPU | MON_| SENSE e
M N_NECK_W DTH=0. 2 MM . PLACEMENT_NOTEs:
VOLTAGE=3. 3V Max Vdiff: 15 nv 1/52“/6:W p’t‘? Sékifsooo a5 51
NAKE_BASESTRUE = Pl ace close to SMC o, T e
(For R and O v
1 i i D AVSS 55 56 39 a0 a1
Di screte Hi gh side Current threshold LD SMC AVSS
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
88
4% opava <o 0. 22UF Vtl = 0.290nmv = 0.687A from battery
e ’ 10T a . . .
o BYPASS=US601: 3MM H BMON D screte BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
iy 1 G561 2% 2601
g% 0501 825262%%
I By XoR R5619 vupsufiiEEEEeV3 SO 1|2
= HS_COwWP_FB 1295K, BYPASS—U5601 3MV 11
= 20%
1 1% i SMC BMON COVP_ALERT_L .
2R§>4f:|3<1 4 Rl% 6 21 K? 61 Mj; g‘é” % 501
’%mw AN Sy N8 Wg?ngHS I oY eR R5609 US5602  bjs
5 N _COVP_OUT BMON_COVP_FB 120K, DWNS2DeLFBd
HS_COMP_VREF 0 4l SMC_HS COMP_ALERT L o > 1|l?5"30f:|‘v<04 R5606 60 8w SMVERE
2 1
1 Us612 ol Fiow AR 3|, s MoPe521T 402 %S
R5615 DWN32D2LFB4 oL M 0- 2
49. 9K iR DENLOOGHA 3 2 1778w BMON_COVP_OQUT.
1756w = - NE-LF 1
4 =
A LHS 1OUT_ R TUFF Jene BMON_COVP_VREF -
1 C5610 : : 1
= b 0. 1UF Gai n: 50x Il?goﬁl‘»(OS
S 8 Scal 2A |V . =
X5R .
1(I)?5610 205 L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R oo
3750w = E CEGOO
M =4 3 1UF
20201 %g%“
2
'R5600 235
5% =
1/ 20w
SM 201 2’5’201
RB521ZS- 30 BYPASS:LB@%%%’\%"' .
K
e
CERMG'XQ\F{Z
5ok
A 50 I 1 1 = = =
Faan SNS_HS_COVPUTI NG | OUT CHGR CSO R P/ N are swapped on pur pose i SYNC WASTERCSTD JaT SYNC_DATE=02/ 26/ 201
to neasure power into the system ¥ [bbug Sensors 1
Us600 PLACE_NEAR=U5000. A3: 5MM oy aem i a |
CKPLUS_WAI VE=Ndi f Pr _badTer m s
o CHOR CSOR P alin | A s |e  Bvon 1oy R5608 Appl e I nc. <SCH_NUM-| D
453K
CRI TI CAL 1 Bl DI ETE | SENSE e ® <EAL ABEL >
71 as @wga?vrv;:—' N+ REF| 1 R5601* 1w PLACE_NEAR=U5000. A3: 5MV NOTT Gk OF ProPT ETARY PROPERTY.
. . . CKPLUS_WAI VE=Ndi f Pr_badTer 20K 2@2 1C5602
Repl acing caps with 100K PD on | SENSE SMC i nputs o 2B == %22 F HEANEGINTLEL ORIA MR HERE 1 © THe
~ Yy 5 & R e PEEaEdR ACRERS T8 THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 885, |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 56 OF 120
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5

4

3

CPU Proximty,

| nl et

., DDR and BMON THR Sensor

M K NEGR W DTHEO. 25
R548700 M NLINE-W DTHE0. 28 mm
snnnuRRERE PP3V3 SO 1 2 PP3V3 SO _CPUTHMBNS R
BRBBY
5% 1 C5800
v 20w 0. 1UF
201 S 9%,
CeRM XGR
i NOSTUFF
72 | NLET THVBNS D1 P 'R5802 'R5806
3 PLACE_NEAR=CE830: 3MM = o CRITICAL 390K 390K
I e N = r 4 : C5801 1 $%ow $%ow
, Placenent note: 830 ; B TG PLAB BRI 2 00pF Yot 0 Y61 31
N —_ 10% —T— 2 2
N Pl_ac_e 5263_10_ n?xt_ t_o _)I)F?/_ 5\_// 3_. 3Y s_up_pl;: o_n '_FO? sld? BCS846BLP —_ 3?{“\, PLACE_NEAR=US800. 3: 5mm xmé% 2 Eh%_§94_ 2
DFN1006H4- 3 2 NPQ- COG- CERM 0201 QFN
2 0201 2 | pp1 THERMF |22 CPUBNMONSNS ALERT L a
72 |NLET _THVBNS D1 N D>
—1.3 {on ALERT* 510 | CPUTHVBNS ALERT L o
CPUTHVENS D2_P
PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE - L 4 lprDNB svpaTAl 11 SMBUS SMC 1 SO SDA LB 14 32 35 38 41 62 67 71
3 N 8 1 C5860 1 5802 1 PLACE_NEAR=US800. 4: 5nm
e e e e oo I - . 1o B860 5 | ones oPs sk 12 sMBUS SMC 1 S0 saL 14 52 95 30 a1 62 67 11
Pl acenent note: 810 1 ——47PF 4 —-— DRN1006H4- 3 2200PF —
I - ' BERASELR e & 29T BCB46BLP 10— " . ;)
Place Q6830 between near rear vent on bottom side 2 NPO- COG CERM NPO- COG- CERM 2 X7R CERM 2 . SENSE+ ADDR_SEL CPUTHVENS ADDR SEL
. JRTTLTRIn e v on oo s® L L L oPaoosres 0201 0201 o201 | PLACESARFIGISRE BS™R 15 | seENnsE- 7 R5805
PLACE_NEAR=Q6860: 3MM 3 [c- N« ANV 0
. R ISNS HS GAIN P 13 | pUR_SEL % ow
A 14
Det ect DDR/5V/ 3.3V Proxinity Tenperature o | SNS HS GAIN N TH_SEL e, 50501
LA
. CPUTHVENS DUR SEL G\D__ THRM PAD ' FTI acewgor;t r;ot Gé{: '
RoBO3 Uep, —CRUTHVBNS TH SEL © ~ , Place USB00 under CPU - ° =
5% RERG 4 Wite Address: 0x98
HEy 10K Read Address: 0x99
201, 50
1/ 20w
M
201,
TBT, MLB Bottom Proximty Sensors
R5840
0
TBTT] D2 RP 1 2 __TBT BB THI P
2 TBTTEMENS M.BBOT THVENS. Pz 72 TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 20w
820 ) L g?P8F20 0201 R5810
B(%GBLP 5%, w027 ie 7 B8 B Y P_PP3VE SO IAAA 2 PP3V3 SO TBIMB I SNS R
DFNLOOGHA- 3 ) 2 28Y e cerm R5841 57 54 43 43 21 40 35 38 37 36 4 MNLINEWOTH0. 5 mm
0201 0 120w VOLTAGES3. 3V 1 C5810
72 TBTTHVENS D2 R N 1 2 __TBT M.BBOT THWVBNS Ny, 72 0. 1UF 1
5% 2ot 1 656 R5811
£ s e 22K
0z01 U5810 * 1/ 20W
% e TBDTHVBNS_D2_P EMC1414- 1- Al ZL = A,
..o - oo i, MECP
-
TBT M.BBOT THVSNS N a2 72 . Pl acenent note: [ NO_XNET_CONNECTI G\CngJlE:g . 2 oPL THERM/ Al 7 TBT | NLET THM L
3 PLAC8Ei\l(E)AR=®84O: 3mm ..PI ace 6820 close to TBT on TOP side ' 2200PF —— 3| o CRITI CAkLEF(I’* 8 TBTMLBSNS ALERT L o
1 L e I I 10% —1—
1 10V
5 43;'1_% - 42%PF x7R cern 2 4| pP2/ DN3 svoaTA|_9 SMBUS SMC 3 SDA D wmmen
DFNI006HH-3 2 58S o ceru 2 428 TBDTHVENS D2 N 5 | one/ DP3 svoLk |10 SMBUS SMC 3 SCL LBy 3 35 62 1
TBT_M.BBOT_THVENS P w2 e e e oo e e o oo . GND
, Placement note: ! 6
Pl ace 6840 on M.B bottom side opposite us810'
L- s s s s s s s s s s s s TBT_M.BBOT_THVSENS P
TBDTHVENS D2 P P R i i
3 PLACE N @850 3w NO_XNET_CONNECTI ON=TRUE -
RR=QB50: o Srart hara. T T T T T Tt T c5812 ¢
850 1 1 C5850 . Pl acement note: PLACE_NEAR=US810. 4: 5mm 2200PF
BC346BLP - g\,ZPF TBD ' B i SYNC_NVASTER=J43 MLE SYNC_DATE=02/ 20/ 2013
2
DFNLOO6HA- 3 2 fBY- 00 cERM Lt s s s s s s s e PLACE_NEAR=US810. 5: 5mm xR o s
2 : Ther mal Sensors
TBDTHVENS D2 N a2 72 2 428 TBT M.BBOT THVBNS N . Wite Address: 0x39
Read Address: 0x38

72 a2

o
TBT M.BBOT THVBNS -R-**

TBT M.BBOT THVENS P a2 72

72 a2

72
TBT _M.BBOT THMVBNS N—"*

TBT M.BBOT THVENS P —
MAKE_BASE=TRUE —

TBT M.BBOT THVBNS N —

TBT M.BBOT THVBNS N

a2 72

MAKE_BASE=TRUE

d} Appl e I nc.
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FAN CONNECTOR

R6010
0

PP3V3_S0 8218%17%13 15 17 18 27 30 34 36

57'38'30 2072142784757 89 60

5%
1/ 20W

0201

+ C6010

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

PP5V_SO g 1g 32 a0 49 50 54 50 57 59
51850793
CRI T1 CAL
1
R6060 FF14A-4C-R11DL- B- 3H
47K Fg; RT- SM
1 28 Nex——()
R6065 2R,
P 1[J]5v bC
s ¢om SMC_FAN O0_TACH 1 2 » FAN_RT_TACH 2 o TACH
1w 20| MOTOR CONTROL
i o| GND

2 FAN _RT_PWM

R6061 1
10%5
5 = L g
2(’541: 2 oﬁ SYM_VER 3 LBF
o TFTo
s [T SMC _FAN O0_CTL N M

SYNC VASTER=J43 M.B

SYNC DATE=09/13/ 201 A

L

Fan

d} Appl e I nc.
®
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

o 50 55 10 14 33 o PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 ©| CRITICAL
100K 35,3K 0. 1UF L VD
Toow oo gtg,@ - U6100
2201 2201 O G561 64nBI T D
o SPL_MB_CLK Pl _MB L wior
SPI_MB CL 6 |sck si/siool 5 _SPI_MB_MOS LPC+SPI ConneCt or
SST25VF064C
o SPL_MBCS L e MT-TARE |2 spl mBMSO
SPI_WP L 3] ver I ——— LPCPLUS
o2 44 15 > 4-SPL ROM USE_ M.B 7 JrsT/ HoLD CRI TI CAL
NOTE: If HOLD* is asserted VSS THRM PAD| J6100
ROM wi || ignore SPI cycles. N DF40CI;43$9% 0.4V
w547 a0 3w 5 3 5 3 30 3 PP3VA2_GBH 9y s
59 57 55 54 50 49 43 %2 33 36 -PPBV_SO
Uool2 . | SPL_ALT MSO oo+ 52
= or o2 17 y—LPC_CLK24M LPCPLUS > 30 0l" e | LPC FRANE L am e o o
or o2 35 114y LPC_AD<O> o0 0l® @ue | SPIROM USE M B G o e o -
-—— -
0 O
or o2 35 114gry—LPC_AD<2> -—_° 10 o | PMCLKRUN L oD = = e
s o2 9 s cory_LPC_AD<1> oo ooz e [ SPL AT CK e
o7 62 35 10y LPC_AD<3> 300l g | SPIL_AT CS L am e e
o « o SPL_ALT_MCSI o 1500 016 gug | LPC SERIRQ G s o
o 16 15y XDP_LPCPLUS_GPI O =t 0018 g | LPC PWRDWN L am e s e
or 62 15 [y LPCPLUS_RESET_L w20 [ svcTD oD 5 % o
o2 3 35 o SMC_TDO e 2ool22 ¢ | SMCTCK oo < 3 e
~, TP_SMC TRST L e—23l00l% o SMC RESET_L oD 35 36 48 52
« TP_SNC MDL - 25 26 o | SMC ROVBOOT s 6
e 20 5 [y SNC_TX_L ~ 2lool® o [ SMCRxL o e
Y] Depdl ECED G ISV Ol Y] oD 5 %
% C
51651039

SPI Bus Series Term nati on

SPI _ALT_M SO 4 .

P e SIATMS .. Matt Card ROM Sl ave —

PLACE_NEAR=J6TI00. I5-5mm PI ALT K s 62
PLACE_NEAR=JST00. 1275 Sp| Al T _CS L ., .
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
1R6128 |*R6127 [‘R6126 |['R6125
24.9 43 43 43
20w 20w 20w 20w
2201 2201 2201 2201
R6110 R6120
SPI_CSO_R L 155 2. sPlcso L 1743 2 SPI_MB CS L
m PLACE_NEAR=UO500. Y7 5mm 5% (3 PLACE_NEARERGIZ5. 275 @
1/ W 1/ W
R6111 ;?ff R6121 ;?ff B

o 1 SPI_CLK R 1 2 < SPI_CLK 1 2 SPI_MB CLK oy o
@—Pmmﬁumum—w’l\/éy};v m PLACE NEARERETZE 275
CPU Mast er Y Re112 R6122 U@ M_.B ROM S| ave

201 i5 43 201

o 1y SPL_MOSI_R 1 2« SPI_MOSI 1 2 SPI_M.B_MOSI (i v
PLACE_NEAR=UD500. AAZ:5nm 27 27 PLACE_NEAR=R6127.2:5nm
1/ 20W 1/ 20W
R6113 M R6123 M
o Pl 1 33 o SPl_MSOR) 1249, SPI_M.B_M SO o
- | = . L omm 5% ,\/1%\/ PLACE_NEAR=UGI00. 2.5 @
1/ W 1/ W

67 35

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

SMC12 WMast er 1/2@513"\' R6116

15
¢ % my—SPL_SMZ CLK T —
1/ W
" Re117
SPI_SMC CS L 1035 2
o YN 2poace RO TOD T T

1, W
lzhgii SYNC MASTER=K21 M._B SYNC DATE=12/13/ 2010 A

T ILE

LPC+SPI Debug Connect or

CB Appl e I nc.
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HzZ D

GAI N 6DB

Ri ght Speaker Connect or

M N_NECK_W DTH=0. 2 mm

" R6414 M N_LINEW DTH-0. 5 rm
ey
62 60 56 53 52 47 33 32 PP5V_SARS3 ARA 2 PPSV S3 U621,
10w 51850519
ML 1 064?:7 NOSTUFF CRI TI CAL CRI Tl CAL —
— et 2 R6413" .| CB401 J6404
2 18 memPvED 100K =L 7270k 78171- 0002
CRI TI CAL 0204 u6410 w20 2 %9"3/“\, N
C6410 W ooy TRT —0
et NAX‘?LSP300 201, M N_NEGK W DTH=0. 20 mm
72 63 59 [T SPKRAMP_| NR P 1]z 72 MAX98300 R P AN ouT4_Bt M ILLINE WOTHRO. 30 72 62 SPKRAMP_ROUT P 1ls
I 12 MAX98300 R N sl R A G [ 12 2 SPKRAMP_ROUT N 2]
CRITI CAL i NG WO 20
CB411  xsrCerm N o, 20
0. 1UF 0201 < SHDNF GAIN_ S _R ANVPLGAI N 4 C
72 53 59 [T SPKRAMP_| NR N 1|2
—-E I = =
e 'R6412
X5R CERM 100K
0201 PGND
65 50 [T SPKRAVP_SHDN L $oow C
1 2 , %01
R6411
100K
5%
1/ 20w
, %01

SYNC MASTER=J43 M.B SYNC _DATE=09/ 04/ 201 A

" Audi 0: Speaker A
(%, mptetne.  [SGLN[D
®
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Battery Connect or

PPVBAT H 8 62
ORI TI CAL C6951i 1C6950

J6950 W T

BAT- K99 2 2

F-RT-TH 402 4

Pos| o+

Pos| o2 L

pos| o2 -

sl o]t g SMBUS SMC 5 G3_S Qs e e e

SDA| 042 SMBUS_SMC 5_G3_S!I B 5 % 62 71

ovs.pETECT| 016 g2 SYS DETECT L

NEG| O

red 018 R6950! | o o ioAE

NEQt 02 104 D6950

— 1 zi‘@
SHLD_PI N| 0410 o RCLAMP2402B
SHLD_PI N| oL 2 o SC-75
SHLD_PI N| 0422
SHLD_PI N| 023
518- 0369

Hal |

48 47 a0 38 36 35 34 33 39 17 _PP3VA42 G3H

Ef f ect Sensor

J6955
HALL- SENSOR, M_B- PADS- K99

NCX-210 045 NC

BRESY S~ D R

OC3

5 0 O 4
NC*=—-0 O+=xNC

OM T_TABLE

34 35 36 62

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

Battery Connector & Hall Effect
BTG, ROV sz |
d} Appl e I nc. <SCH_NUM=| D
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M.B to LI O Power Cabl e Connect or

CRI Tl CAL
J7000
WIB- PWR- MB2
M RT- SM o2 s ss PPDCI N_G3H
o 1
ol T
ol PP5V_S4RS3 8% . D
2 gasn
o
o 5
of NO STUF R T Cal
1 C7006CRLTI CAL 1 C7008i0 sTjul
518S0508 o'1uE> Cr7007 1| =— }MC?OO 1
—F 18 H)% 2 32% 11L‘8|%
XSR- CERM 387 2—1_ 503 0% 2—|_
0201 X5R X7R
603 603-1

I nput i npedance of 68K neets
1R7012 sparkitecture requirenents
68K for detection of B121 (16.5V)

1%
CRI TI CAL ;;f“w
Q7010 2
SI 5419DU L
POWERPAK -
'R7010
Pyars b 100K
r /CRI Tl CAL %0w
C70121 , %61

4| 0. 0470F
C

Tgw
DCIN I SOL_GA \

62 60 45 10 PPDCIN_G3H_| SOL CRI Tl CAL
K%DZT:LZZRG 8
6. 8V Zener 7. 0201
11} |1}
R7006 o AL 3.425V "G3Hot" Supply
o2 o0 o4 40 40 50 - _PPBUS _G3H 1 4.7 5 PPBUS G3H %TSOO/\Fl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
i UERERH
R7005 o5 PPVI N G3H_P3V42G3H
ok VHERERH RIS 2 W o HRE :
Ik VOLTAGE=T8. 5V C7 B
l,J;V 709 T TSy
L %9@ oy ;‘:oun 20% 0. 85A- 0. 46CHM PP3VA2_G3H 303 2 35 35 2
P3V42G3H SHDN L 8sron P3V42G3H_SW. 1YY Y L2 . Vout = 3 425V
7080 7 R CALB'AS_| Sbathghs - 300mA Max Qut put
o% NCx——NC h . p
ow FB <Ra>| (Switcher limt)
20201 oo PA3' R7095'
CRI Tl CAl CRI Tl CAL L o o 1 C7095 348R
C70911 1C7090 | 1@@?% —— 22FF 3K
10— —1UF —=5.6 25 oo VAV CRITI CAL
e I PR 238 0" 22| C70991 CRI TI CAL
405 405 B TNy NO STUFF o sTUEF P3VA2G3H FB ToUF 1C7098
1 Q;ﬁl C7080: NERESR-W BFFES: 2 i <RDS]  on J2 %8% F
49 1000FE, — R7096!| 04971 | 2 108 wry
%ow o 200K 0302-1
,201 0402 1/ 200
201,

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

ISYNC MASTER=J43 M.B SYNC DATE:O&/ 13/ 201
DC-I1n & G3H Supply

d} Appl e Inc. =
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5

4

3

1

Rever se- Current

Protecti on

Need to stuff R7192 if either PP5V5_DCI N YES or PP5V5_VDDP are used!
PP5V5_DCI N: YES
5.5v "G3Hot" Supply -
NO STUFF For E R7190
R7192  MNNEGCWOTH0.2 m or Erp Lot6 spec
: M AL N W OTH0. 5 mm 1,\/</\/2 CHGR_DCI N g
PR DOND R 1 2 cgmmgonND P5V1_BOOST -
Inrush Limter o N NEoCW ot 2 T P AA D DT-TRE v s oz
. s e s m wiow NO STUFH PP5V5_vDDP
NEASE ° ° c7194 R7191
'R7185 NANONONC 4 TOF VI N BOOST 0. 2208 —— CRITI CAL 1 AN 2 PPSVI_GHGR VDDP 45
E QAR e Yo7 VN, :
FROM ADAPTER 164 70K o ~[|o|o <[ o 2 v, V-LE 5% 402
PPDOI N_G3H o PPDCI N_G3H_| NRUSH o o
oz 00 47 , 201 CRITICAL | T — L e VT BT 6 T b HSHDN* . Psvi_sw 1Y Y L2 . . PPSVS CHGR VDDP
. M N NEGK W DTHEO. 4 = I N_LINE. W DTFE0 5 2520 NO STUFF STOFF ™ N_NEGK_W DTH-0. 25
C7185 180]| |» o o » . Vohcenis. S 7184 1 | AS| 2 1 NCNESCW OTh 0, 35 M 5 ORI CAL ORI CAL AL W OTH0, 5
0. 1UF | RE9395 TRPBE R7180 C4 7EE»= e e T 1 7108 1 7199 VOLTAGESS. 5V
10% 100K . ) NO STUFRRa
Gk 2 DI RECTFET- M2 S B3 FBY: NO STUFF R7195
402 o o s YR CERU o R : 7195 681K Yout .= B 50V
d 12 p—Cl wzow %@M"’P{:P‘er i mP%I)I’
CHGR AGATE DIV ™ © SGATE DI V ° T "
M N_LI NE_W DTH-0. 25 mm - 2 w0 e 201,
1 M REGCW DTHE0. 2 T )
R7él.382€ ‘R7181 PSVL FB
1% 62K 1 <Rb:
11200 Toow = NO STUFF .
R7196
62 0 47 40 _PPDCIN G3H | SOL CRTICAL =1, , 2o1 200K
BAT%%J-O? ™ LN W DTT0, 25 T TCHGR_AGATE) zom
sor- 323 MRS 2 PP5VS_DGI N NO (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) o
: >|—| R7105 MANEGCW DD 2
3 48 PPCHGR DI N D R 1,20 > (CHGR DCIN) R7121 =+
M N_LI NE_W DTH-0. 5 mm 5% M N_LI NE_W DTH=0. 5 mm . 10
, { i SESCer e 2 Gy e s WAL WOTRo 2 m v 2 ﬁ“fi%b
) ) 603 M NN W D0, 2 70w 1 CHGR CSI R P 4
ACIN pin threshold is 3.2V, +/ - 50mV + C7120 ML RE W OTHE0. 2 rm 0. 020
" 201 M N NEGCW DTH=0. 2 mm gwf,%
DI VI DER SETS ACI N THRESHOLD AT 13. 55V o WE- LF
71 CHGR CSI R N
30mA nmax | oad 2 xR ceR R711622 3], o6
PP5V1_CHGR VDD R7101 a 2 PPDCI N_G3H CHGR
m . 5% 6 mm
v heG WO, 3 LAANA—¢eBESYL_CHGR VODP v zow NS oo 56 CRITI CAL CRITI CAL BYPASS=G7130: 1. Smm
e 5% M N REGCW OTHE0. 2 1 201 Vet s C7130 ! C7131 * + C7135 + C7136 + C7137
yiew VOLTAGERE, 1V 33UF- 0. 060HM—— 33UF- 0, 060HM—— —— 1UF — 1uF 0. 001UF
47 46 aa 38 36 35 34 33 30 17 _PP3VA2 G3H 402 C7101 * C7122 ¢ 1 Cr121 T 20T T o T L0% 10% Lo%
&3 8z &0 B9 57 1UF 0.1UF —— —— 0. 1UF PoLy. TARY 2 Py TARY 2 2 xR 2 xR 2 X7R cerv
'R7110 NO ST i A v cnse- BeL cnse- meL cost cost oeoz
UFF 2 2 2
130K A s s s
/50w R7102 - .
100K Pt « =
2201 5% =
e VDD VDDP
R7g.00 R 12 |VHST CRITICAL DCIN2 _ gs CHGR DOIN Mex Cu ¢ A
X rrent =
62 44 30 25 gy SMC RESET L L 2 CHOR RST L 134SMB_RST_N SGATE| 26 CHGR SGATE ¢
948 36 2 SMBUS SMC 5 G3 SCL 11lsc U7100 e i 25 2m
w20 71 83 SVBUS SVG 5 G2 SOA 0 f o < AGATE] L CHGR AGATE + C7125 TO SYSTEM
oror®® 3 BCED—2) ore " \S/EA & csipl 28] cHR csl P — 0, 22UF 3 CRITICAL f = 400 kHz
Float CELL for 1S 5 —HR S RQ Iry CcSIN 27| CHGR CSI N oy Q7130
CHGR CELL CELL I 905 — CRITI CAL CRI Tl CAL
© Boor| 25| cHer BoOT RIKO3PODPA L7130 F7140
CHGR ACI N 3 (AN — 24 orr 1 [ WWPAK 4. 7TUH 17A
%) UGATE] CHGR UGATE BAMP- 24V
R7113' ' o — PR 2 EHASE —— 7 m 2 L 2 PPBUS_G3H 27 39 40 47 54 50 52
W NLTNE W OTF0. 2 i NN W DTr0. 2 7o
L =\ L a CHGR VCOVP 7 \/( - Pl MC104T4R7MN- SM
20w R7115 L CHOR CSQ p e emeez 18 |csop el 16 CHGR BGATE ot e . fo—
201, g1 CHGR CSO N 17 |cson 20vv AMONL9 CHGR AVON oo = —
2 aewv BMONL15 | CHGR BMON o
5 — PPVBAT G3H CHGR REG o
‘R7111 + C7150 <l (g A 14 SMC BC ACOK [Ty 35 2 5 6 WL NE_ W D70, 6
46.4K 0. 47UF 2z 4 AR oo, 55 e BYPASS=L7130: Q7130: 1. Smm
1% 10% I 6 vorTheEe. v 1401* 1411 1431 1 C7145
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XA Sow s 630, 2: 1. Srm 3300F—=f = 300 kHz
X7TR- P1V05S0_TRIP 18 [TRI P P1V05S0_DRVL SG 0 20%
— ' 5201 M N _LINE_ W DTH=0. 6 mm 1 C7623 B2
e, &5 VTTREF] M NNEGE W DTH=0. 2 mm 1000PF —! Ry
. GaTE npe™ J 72 a0 25 ;F
T THRM
PGND GND  GND PAD SAESUZW CRI TI CAL
| 1V05_SO0_N
1597%]}{2 1 C7616 d § 9 4 P1V0550 PGOOD oD g g g 32 720 QOSSOSO N .| c7eas e sersn 2
1% = QP 1UF ‘R7610 |'R7613|'‘R7614 YA 0. 0014k, o XW 61,00
ow 2 18% cerw 1K 47.5K" 5 17. 4K 3 oo, 2 M
R Qa02," . Hoow oow oow G402 S 1
o —
2201 2200 220 = 2| C7650 1 L =
XWF 60007 ©- 25% b 1
R L
. 0
P1V05S0 AGND
M N_LI NE_W DTH=0. 6 mm PLACE_NEAR=U7600. 217 ITrmm
M NAEGCW DTH=0.2 R7641
P1V05S0_VDDQSNS N 10 P1V05S0_VDDQSNS_R
5%
M NNEGCW DT, 37 mm 1720w M NREGKOW DO 37" mm
201
SYNC VASTER=J43 M_B SYNC_DATE=09/ 10/ 201
T
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
706 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
FDCGB%Z\PZ SBVS001 LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 © ”
3AMP- 32V- 467 o :":;SE IS\?vfcgngi Ssi' STOR BETVEEN PLACE_NEAR=L7701. 2: 3rm
62 60 43 47 40 20 2 _PPBUS G3H 1 2 PPV < —SW - CRLTI CAL CRI TI CAL
> : AND PPBUS_SW BKL L7701 PPHV_SOSW LCDBKLT 58 60 62
603- HF VOLTAGE=T2. 6V hal ON THE SENSOR PAGE 15UH 2. 8A leg 3:].
PLACE_S! peBoTToM (1R 788 Ccrrse:t o s PPVIN_SOSW LCDBKLT , 1YY L2, LCDBKLT BOOST AN K
1%2 P s ® CRI TI CAL PI MBOS3T- SM Rk 15 L CRITI CAL | CRITI CAL
% X7R CERY C7712 C7713 é%ig?ﬁﬁ&:ﬂ?ui RB160M 60G| |1 C7796 |[1C7797 |21C7799
= — 2§20/0PF ——Tour ' L T0UF
LCDBKLT EN DIV L g{ 5 S8 zg zg
4% 04§ZCERM % 10-1 % 10-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
]1'0‘/17K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR_D7701 2:5mMm
20w
2 o 0 54 50 40 45 12 33 33 3¢ _PP5V_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT_SW LCDBKLT FB 1 2
707 ,bp BYPASS=U7701. D1: 5 BYPASS—U7701 DlL: 3 E . PLACE_NEAR=C7797. 1: 5
oMBLB6VIC 7 | E o m VIR WRMES: £ g Prace: mm
SoT- 563 1LéF —4 /01UF
== 0%~
oot 6055 R CERM
°1° S uuypugh i PP3V3 SO ! 10. 2 ohmresistors for current
EDP_BKLT_EN LCDBKLT_DI SABLE -
1 —=Ur _DRL1_CN
BYPASS=UT701. Ca: 4mm measurenment on LED strings.
ols 7 11 PART NUVBER Y DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
707 |2 =
GVK‘ Kh 518V 2__ s . . 103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
CEHW XBR
"‘ ( GND BKL SGND) Fili TS SLm L\)n . 10350198 3 RES, THIN FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2 [ s} u7701
o o BKLT_PLT_RST L 25- BUVP- M CRO
L R7741 BKL_VSYNC R D2 |ysync swol BL
L ,\1/%2 BKL_FLTR 2 |m LTeR swa| B2
o
R7353 1’55;/8‘” BKL_| SET B liser g FB| A5 R7718 BKLT: PRCD
o7 58 25 19 16 10 Ty SMVBUS_PCH_CLK 1 N 2 261 BKL FSET O - - mg 2 - LIL'\I‘ED RETURN 2 e
R7757 1/5%0w BKL SCL 38 |sax - £ BKL | SENL BLACE NEAREUr 701 BB: 10hm ] N-NECK-W DTH=§ gﬂ%
o7 50 25 19 10 16 SMBUS PCH DATA 1 ocon BKL_SDA > |son T BKL T SEND - L
Addr: 0x58( W)/ 0x59( Rd) 1/5A’w BKL_PWW A4 | oy curs| S _BKL_I SEN3
5380 1 2 BKL_EN A3 |en cural E3 BKL_| SEN4
o 20 _PPVI N_SOSW L CDBKLT R 1 = curs| E2 BKL_| SEN5
200K™ |'Rr715 TP7701 95} BELFALT " CR 1 caL VoL BKL_L SENG E o
1720w 100K PLACE_SI DE=BOTTOM $'s R BTG 88 Wm M RHVEOE WBRES 30"
R7704 36 20w o 5 00 BKLT: PROD
EDP BKLT PVM . 337, L3961 g 2 99 JR7721 0 2 LED RETURN 5 50 o2
N 5% Fpwm=9. 62kHz 0. EW NF-LF 40
1/2@?W 1C7704 L | _LED=17. 1mA see spec for others g| 5| 2|% BKLT: PROD
L 33PF 'R7755 R7714' |'R7716 —WEE&F‘WES"g—MZZ 0 1 /—W LED RETURN 6 ooy o:
2 %é @G 0" M"N LI 'NE W DTFEO. & _mm
0201 Eé‘éow 1 Zg‘!v %%OW PLACE_NEAR=U7701. E1: 10mm N”NECK-W DTH=0. 20 nm
s R b, XWZ710
= SM
D_BKL_SCGND 1552

57 56 54 50 49 44 43 32 17 18
52 60 59

BYPASS=U7750. 1:2: 2 MM

| _LED=369/ Ri set
( EEPROM shoul d set

Keyboard Backl i ght Driver

L7y 50
10UH 0.58A- 0

. 3504M

PP5V_S0

1098AS- SM

C7750 :

EN_

RE R

| _RES=1)

& Det ection

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

Keyboar d Backl

A2, Bl, B2 pins)

ght
CRLTI CAL
7715

C

FF14A- R11DL- B- 3H
F- RT- SM

Nex—=—0)

B

obémémop

SMC_SYS KBDLED 3 |en 7
CRI Tl CAL
. KBDLED FB 6 |rp out|Le2 KBDLED ANODE
RE(:}:(;X\{IDTH: .2 '\hlg\:/l 5 e RE(:}:(;X\{IDTH: .2 MW
1R7700 THRM 1 C7755
0 B —— 0, 220F
1/15w <@ o 2 ?EX—CERM
2402 0603-1

Nex—2-0O

518S0793

Connect or

SYNC MASTER=J43 M.B

SYNC DATE=09/ 13/ 201

L=

LCD/ KBD Backl i ght

Driver
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1. 05V SUS LDO
D

Cougar Point requires JTAG pull-ups to be powered at

1. 05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
di viders (200/100) to 3.3V S5, which burns 100nmWin all S-states.
CRI Tl CAL
XDP
u7840
62 60 57 56 44 18 14 11 o _PP3V3 SUS TPSees PPLVOS SUS o
4Bl AS
sl outle Vout = 1.05V
R ) Max Current = 0.35A
EN NGZ_ NC
XDP XDP
- 1. 8V S3 REGULATOR C7840 * ao BB 1 C7841
EEEE T ' ' 1
CRI Tl CAL
1
C7824 Cc7820 1
1 - 15251870 R%gg
2 L7820 =
(820 R B 0. 002
DEN 2520-SM Oslz%é\/
57 [rmy—PLV8S3 EN 2lEN CRITICALLX® P1V8S3 SW LA | PP1V8 S3 REG R 1 2 __PP1v8 S3 20 21 22 23 55 60
TS T ammcn W KR T EFEES W LV
. P1V8S3_PGOOD 3por VBl 8 DOTTRE  p1vess FB VOLTAGEST. 2V CRITI CAL Xk
— 1c7823 | 7821 CRTICAL ne e
4ski p Rsl |5 i By C7825 1 Vout = 1.794V
G\D THRM PAD ) % T 2% 2208 —— Max Current = 1.8A
= R7820 2 NPO-COG CERM |2 X5R'CERM 1 6.3V 5 Freqg = 1 Mz
7 9 113K 020 503 X5R- CERM 1 q
C o ¢
1/ 200
201,
<Ra>|
R7821% CRI Tl CAL
Cc7822 ¢
90. 9K 220F ——
1/ 20w 62330
201 o e 2
2
<Rb
Vout = 0.8V * (1 + Ra/ Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V5 SO
4020328 17 18 15 13 33 9,PP3V3 S5 4|g As o 56 57 60 62
Vout = 1.5V
sossz:zzuznmpplvs S3 6N outl 1
Max Current = 0.02A
5725EPMSLPS35UFL 3|en ch_ch
T
C7870 1 an B 1C7872
1UF —— — 5 7 —— 2. 2UF
10% 10%
63V , 5 6.3V
CERM X5R
02 02 SYNC MASTER=J43 M.B SYNC DATE=10/04/ 201
T -
ST Bnsseursro. s 1 M sc Power Supplies
= TR RO )
<SCH_NUwm=| D
d} Appl e Inc. SCH_NU
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— — . S
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF - - -
R8842 R8841 1 — PP1V5_SO0SW AUDI O HDA 811 17 56 .
.. PP1V5_SO 1 2 1 2 | PPIVE SOSWAUDI O HDA. 1 1 s 3 3 SUS S h
v g5y) N IR 20O . 3V W { C o
NOSTUFF 05%01 05%01 VkE ﬁsE e R8020
R8040* — PP1V5_SOSW AUDI O S, UsS020 0.0302
10K Us040 = PP3V3 S5 TPS22924 W
1280 TPS22924 PPLVS SOSWAUDI O ..., o CrREERSREL p| Pl ppava sus FET R %355% ppava_sus
M, 2 A ’—%ﬁwwm EbP. 35m 2N v ! _ 61114 18 44 55 57 60 62
B2 |\MIN  vour([BL fgi/%‘;\}ih E )CRI T (;J:(LI MOKEQE :Wq)é_tﬁ& 38M1 ,\% ,\Jg EDP: 112mA D
P1V5SOSW AUDI OLEN | < CRITHCAL us0o40 o mm_P3V3SUS_EN 2 |on U020
o I N @D GN\D
1
C8040 1 3 Part TPS22924C C?OOZQ_ g Part TPS22924C
1. g}é‘; - Type Load Switch 6283 Type Load Switch
X5R
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
| @1.8V 21.8 mChm Max » @2.5V 25.8 mChm Max
£ Current 2A Max = Current 2A Max
- j—
3.3V S4 Switch 3.3V SSD Swi tch e et s 5 35 PPV SO
. RSQ00 ]
0. 002 w2193 1815 43 5, PP3V3 S5 csol%é i .
i ppava s5 TPS22024 i
@Rl | S la . pP3y3 sS4 FET R 0612% %' _pp3va_s4 205050 37 062 % a 205 1,
)y van ot RS e a; [+ EDP: 11omA ) 8970 L e TN
CRI TI CAL NC » - AEES AL o
5 2 10 -S4 PR _EN @ Us000 U8670 f A or % 15 py—PCH HSI O PWR EN 9 lov  CRI TI CAL ssj_,wwm
g 7 EDP: 1.84A
C8000 g Par t TPS22924C SLGbAP1453V = an
1.008 — N - P3V3SOSW SSD FET_RAMP 7 |cap  TOFN ol 3 o . usoo05
Sk 2 vpe Load Swteh SSD_PWR_EN 2]y CRITICAL | s _ ppavs soswssD FET R Par t SLEAPL41TY C
0201-1 R(on) 18. 5 nthm Typ C8071 1jg O™ ’ N SR By~ ——— °  EDP:  5A = T Load Swiich
4 @2.5V 25.8 nOhm Max 4700, 3% aD M N-RERR-W BTHES: 38MM  sense R on sensor page ype oad Swtc
= Current 2A Max 26T 2 NOSTUEE 1 uso70 HSI O has turn-on requirenent of R@(g?/)v s ?’BBD ﬁm Dég
1 R807 1 Par t SLGBAPL453V <0.1V/uS ranp rate and 9
- 0 - <65uS from EN to 95% (1. 05V) Current 6A Max
. 7 56 P3V3S0_EN 1 2 Type Load Switch
5%
3.3V S3 Sw h o T B Rlom  [7.8 mohm Typ
" V t C R0880121 02'3581 @ 25C 8.5 ntChm Max
T 1% Current 5. 3A Max
72 62 U801O 0612 SHORT
55 4 6_PPava_ss TPS22524 PP3V3_S3 FET_R 3 PP3V3_S3 15 15 19 54 38 39 50 62 53 |
8 28 &7 &8 A2 Al W ﬁ 53{;?& 3‘ 124 EDP: 1. 02A NOSTUFF
B2 )ZR'\: . Vcif( Bl N-NECK—W DTH=8 ggw @060 CRI TI CAL
| REH DPBF
o mmP3V3S3_EN 2oy US010 m@@g@@ssso
GND
cgol10+ 3 Par t TPS22924C 4900 56 27 17 16 15 1% §_PP1VO5_SO - © j FELVOS SOE\SI}PO; g'io P
1O — - NOSTUFF 1T NOSTUFF EDP: 1.
GXS\F\/‘)Z Type Load Switch or— 1R8060
0201°1 R(on) 18.5 nthm Typ 57 56 54 50 40 44 43 32 17 16 PPOV_SO TUFFI Q061 300
’ @2.5v 25.8 mthm Max R81080631 NTUD3169CZ < ifisw
= Current 2A Max 10K N- CHANNEL . 5402
1200 [HSI OFET_DI SCHARGE _ B
e et - G o
OFET_EN L 2 e
. He e
DVN5LO6VK-
3.3V SO Switch s [ 24 |-
DNNSL%VK— o I . N
Us030 Sense R on sensor page Kh - s[GT ST
%31 pPava_ss TPS22924 PP3V3 SO FET R ., i H =
S 53 40 A2 Al = Yk =
588 BN vour( jm & N:N? ECR-W BTHES: 39MM y T 5 ‘ l—'s
CRI TI CAL EDP: 1A U030 w0 15 2 | O PVWR_EN 1 . %’:
7 56 P3V. c2 P- CHANNEL
o s —P3V3S0_EN N o Par t TPS22924C (HS) GFET_EN L)
C?O(%FQ 1 g Type Load Switch — -
© 20— .
628V R(on) 18.5 nthm Typ 5 SO S h
020158 2 @2.5Vv 25.8 mbhm Max V M t C
r Current 2A Max
= 62 60 53 52 47 45 33 22 __PPBV_SARS3
3. 3V Sensor Switch : 8080
' “ G
VDD
2 18Y cerm oM T
REQ50 o080 | [ REOB1
& ,PP3V3_S5 TPS22024 | PP3V3_SASW SNS FET R1 2 PP3V3_S4SW SNS 30 40 41 60 P5VSO EET RAMP 7 TDFN s 1% A
iy " W EDP 50mA cap - vorh SYNC VASTERJZS VLB SYNC_DATE=10/ 047 201
e B2 |)VIN  vour([BL NZNECKZW DTH=0" 2mm 1§¥" o P5VS0_EN 2 |y RITICAL | 5 PP5V SO _FET_R T S PP5V_S0 16 17 32 43 41 45 50 54 58 57
" C8081 : o>-PSVSO BN 2 e EESS0 LA B BGE Power FETs
SMC_SENSOR PVR ENC oy aroort a0 UNKEEWETES s ok & EDP: 300mA? .
e D T ao Us050 e ci us080 d} Appl e I nc <SCH_NUM>| D
C§0059 En g Part TPS22924C L Part SLG5AP1438V ® <E4L ABEL >
'GiLé° 5 Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
Rom ~ [18.5 mom Ty Rom |15 rhm Ty e
@ 2.5V 25. 8 nChm Max 17 nmChm Max I: ISTN?H\‘:;LNTHIS S.SQJO,\C,E:"‘;N CONFI DENCE 80 OF 120
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S5 Enabl es
S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm PP3V3 S5 57 35 34 20 18 13 [T PM SLP_S4 L
e St andby Enabl es '‘RB111 ['R8116 ['R8112
NOSTUFF
C81701: %Z'éuw 3750w 3750w
o “éFI CE o .
CERMSBE o g P3V3S3_EN ___ P3V3S3_EN w5 o7
BYPASS=U8170. 6: 2. 3 = = —
= 2| P1VBS3 EN _— P1V8S3_EN o 7
— PLACE_NEAREU7501. 21: 7mm 15 PM SLP S5 L S4 PVR EN s7 51 | DDRREG EN__ _— DDRREG EN oD s s
:—m 18 28 56 57 -_| = -
o 55 SMC_S4_WAKESRC EN NO STUFF | NO STUFF
S5 Power Good w o rp-SMo S4.WAKESRC ENJ L — SAPWREN s L8111 |1 &e116 | s
£44 1 PP3VA2_GaH T Tk e
63 62 80 59 p| ACE_NEAR=U7501. 20: 7nm 2 CERM 2 CERM X5R 2 CERM X5R
1 402 02 402
R8]]__046]K USB_PVR_ STBY USB_P\/R 33 PLACE_NEAR=U7400. 16: 6mm |  PLACE_NEAR=U7820. 2: 6mm PLACE_NEAR=UB010. D2: 6mm
1 1
1/ Zﬁi\‘} S5_PWRGD- - >SMC %01 14 %01 17 —
2015 SMC- - >PM_DSW. PWRCD PVR ?l%zuw ?l%zow Mobi | e System Power State Table
e S5 = PR BRI USB§817$TBY 2200 2200 T acowmesmco | mose | marsi | mses | mses.
o SA_PWREN _1aQ) 2 s s g USB PWR EN | — USB PWR EN oo oo or o0 0 o o . . : : ] ] ]
P Sleep (S3A0) 1 1 1 1 1 1 [5)
SSD En ab I e 1N885£-:]L_JZ-F Sleep (59) 0 1 1 1 1 1 0
-4 (1)0' /ﬂ47UF Deep Sl eep (S4A0) 1 1 1 o o o o
SSD PWR EN_— SSD PWR EN [ I 39 P v—— n T T 0 5 5 5
62 57 56 30 15 @—m= — {0 15 0 56 57 62 T F"‘: 6. 3V » P (54)
a =TRUE A %157% 1R8175 2 foEg"”’XE’R Doop S eep (S5A0) 1 1 0 0 0 0 0
57 35 34 20 18 13 SM 201 0% PLACE_NEAR=U4600. 4; 6rm eep Sl oop (S5) 0 1 0 [ [ o [
RB5217ZS- 30 2750w = Battery Of (GaHotAQ toggl e 3Hz ) ) ) ) ) )
%E%F 50201 attery Ol (Garon) 1 ) ) 0 0 0 0
P5VS4RS3_EN D | 120, )
5V needs to be held up 1w ¢PSVS4RS3 EN oy s
so 1.05V can fall after 1.5V M NO STUFF
e rentot arem |1 g;szluz 5 C
T IO woeese g9 17 10 35 19 1 o, PP3V3 S5
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
£ 1 C8180
oéoélup
0%y
R3178 f Ry eR SO Enabl es
. . 5
SO Rail PGOOD (BJT Version) o PMSLP S3 L1200, PMSIP SIS RL, o VRN 08 =
A% T U818§“—555 PMSLP S3 BUE L _ — PM SLP_S3_BUE oy v 50
PP5V_S0 299 % 4g an 45 50 50 50 57 s 2 NOSTUFF =" ANQ STUFF [, 1 1 1 —=PM SLP_S3 BUF dm 2 s o1
L L o 3 1R8JI_<80 @%85 58185 3Rs§;o184 2R(§K186 oR8187
£ IRB5217S- 30 S Yoo Toow Toow ow
0201 201 201 0201 j—
A e L T o < 11 L S s,
ALL_SYS PVRGD i 17 55 57 b| 820 , P3V3S0_EN Dk 57 54 PSYSO EN — P5VS0_EN 56 57
1. 5V Codec Enabl e = N e 2| P3V3SO_EN _ _ P3V3SO_EN o
. PLACE_NEAR=UB040. 2: C7mm vgow PLACE NEAR-8030. 2 6 WRRE BASESTROE = D
CRI Tl CAL e e ko 1606
@150 | PIVOSSO EN  — PIVOSSO EN gy o
- @ | [t e BI85 ca186 | (Ri87"
= 62 63 72 DFN2015H4- 8 1 1 1
PP3V3_S0 7 e 8 ) — -4 Qg%zzup - 98.%1UF —— 0, 68UF
O 10V 10V 6.3V
\QB 37650854 etk 0 e |1 8146 —F o 2 2 &l
PLACE_NEARSUB040, 2: C7mm 1 2 LUF e vessanson s6s6m o oo 2 am  sce s, 5 6 B
2
o4 4 g L
1 PLACE_NEAR=UB040. C2: 7mm 3. 3V SUS Det ect
1020 235 19 17 36 13 13 1 o _PP3V3_Sb
S0P BIT_AD.R tuff C8131, 12 BYPASS=UB130. 6: 2. 3 PP3V3_SUS CGe i
R8157 NPnhyff, CBiag 12 81301 011 14 10 44 55 50 57 60 62 CHGR VFRQ nerati on
i 0. 1
T 1Q0, tRieRoranee LMBYY 1R83|-(33
62 60 57 56 55 5 _PPLV5_S0 12 PM SLP_S3_BUF L CERMX 20 47 a6 a0 30 36 35 24 33 20 17 _PP3V42_ G3H
1w Vbe 0.7V nax @ 2mA 201, e CRI Tl CAL = Bow EE LR LY
Y8 Vce(sat) 0.1V max @ 1mA IR8167 VoD R83‘L33(‘)%1
QL Vth 0.7-1V @d 250uA 10K 62 60 57 56 55 44 18 14 11 s _PP3V3_SUS 2 lsense U813 QRESET 13 62 25
1%0w TPS3808G33 VERO Low Fix F i =
%1 SUS_PGOOD CT 3 |cr QN VR4 TP_SUS PGOOD MR L RQ Low Fi x Frequency N Ve
Thr esnol ds: SO Rail PGOOD Circuitr ’ NO STUFF o R VR Hoh varf bl e Frcquency $CHOR VERQ gz
VDD, 2.734V-3.010V : y RE166 18131 o~ @131 ofs
V2MON: 2. 815V- 3. 099V (I'SL version used for devel oprent) o P1V8S3_PGOOD LAAA 2 %&790 Dwvys2DoLEBs |1
V3MON: 0. 572V- 0. 630V RS165 1758w 2 XLR; CERM swver2 | |7
VAMON: 0. 572V- 0. 630V e e s s PP3VE SO 100 % —
HRuBIRRELL . P5VS4RS3_PGOOD 1 2 | 1 *
49 a0 36 27 17 16_15 118 5 _PPLV SOPGOCD | SL M= A = 1[G sfz
e C8160 156w « PMSLP S3 R L
2 00 57 50 55 5 PPLV! 6. 20 . RB164 4
55 5
sopcoo 1 5t | sopcoo1 st Ntl @Hvbgg? -+ o PLV05S0_PGOOD 1,100, SUS Enabl es
80 59 1 1 5%
1R£§K170 GRgoJAZZ Sfj‘g%ég = 1%98 Y 1W 570 13 @—WRE%KPSEEURLSEL =PMSLP SUS L @ SYNC VASTER=J43 M.B SYNC_DATE=00/ 16/ 201 A
5V Divider: 1% 1% i . DDRREG PGOOD 1 2 1 TTCE
saoveaswn 3 S g F o | SLOBOAZIRTE o cyyq ED—PORRECPEOD LA 2—— FB190 Power Cont r ol
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—T UTING 1S PP3V3 S5 811,12,15,18,12,18,28 29 40 52 M N_NECK_W DTH=0. 20 MV NAKE__BASE=TRUE
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—__PPBUS S5 HS COVPUTI NG | SNS 39 49 50 51 53 60 62 85186578080 62
= PP3V3 S5 §.11 13 15 16 17 18 28 29 40 52
Sy R
PP 11 _13_15 16 17 _18_28 29 40 52
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H
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——— 48 57 55 50 63 63 —_ PP3V3_SUS 8 11 14 18 44 55 56 57 60 62
— 17 30 33 34 35 36 38 44 46 47 =
——— 48 57 55 50 63 63 — PP3V3 SUS 8 11 14 18 44 55 56 57 60 62
— 17 30 33 94 35 36 38 44 46 47 =
= HRBUBS
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M N_NECK_W DTH-0. 2 WM — BB RB LS ™ LT NE_W GTFE0 3
— PP3V3 S3 1s 18 19 34 33 39 56 60 62 63 M N_NECK_W DTH=0. 17 fm
A = VOLTAGE=T. 5V
A
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— 12 13 17 60 62 =
Gat 812 13 17 60 & —__PP1V5 SO o 55 56 57 60 62
27 19 17 18 13 33 99 §8°_PP3V3 SO PP3V3_SO 8°18%18%12%15 17 10 27 30 34 36 — PP1V5 SO 8 55 56 57 60 62
5V Rai | TRUBIEY S TNLL N DTTE0 S W VoLTAGS HE S T TP A A =
ils M N_NECK_W DTH-0. 20 NAKE. BASE=TRUE
— PP3V3 SO ©019%18%12%15 17 18 27 30 38 35 — PP1V5 SO 8 55 56 57 60 62
= I e T T O ST T =
— PP3V3 SO 81112 13 18 17 19 27 30 31 98
— PP3V3 SO o T a0 a0 a1 4 4a
o 52 5154 _PP5V_S5 — PP5V_S5 5152 60 — GLu g es
M N_LINE_ W DTFE0. 5 W = $117 13 15 17 18 27 30 34 36
M N_NECK_W DTH=0. 2 MVI — PP3V3 SO 38 39 40 41 42 43 54 57 59 60
VoUTAGE 5V — &3
= 2 63 72
PP3V3_S0 8219%18%128%15 17 18 27 30 34 36
pps\, 55 — R I T P S
—— o1 52 60 — PP3V3_S0 8 11 12 13 15 17 18 27 30 34
— PP5V_S5 5152 60 = 3¢'37'38'30'30' 11" & o1 54 _PPOV6 SO _DDRVIT PPOV6_SO_DDRVTT 24 51 60
= — PP3V3 SO Bagg e o M N_LTNE_W GTF-0. 6_mm
= 60 62 63 72 M N_NECK_W DTH=0. 17 fm
— PP3V3 SO Dl s VOLTAGES
7 45 33 3 LOOV SARSS = 32 45 47 52 52 56 60 62 — Pp3v3 S0 o a1 13 15 13 17 10,77 39 58 B Rl
©2 60 = r3va S0 811388 0 0 02 %8488 — PPOV6_SO_DDRVIT 24 51 60
— 7 40 41 42 43 —
—— L, BRNRLEG — PPOV6_SO_DDRVTT 24 51 60
— PP3V3 SO BRI =
= 43 50 57 2 63 72
PP3V3_S0 $1343 1?912‘)15 13327 20 34 30
— PP5V_S4RS3 33 45 47 52 53 56 60 62 —r 60 62 63 M
—  PP5V_S4RS3 —— §anisds 3 7 33224327329“
— 33 45 47 52 53 56 60 62 :
— Ppsv sarss =—FPav3 0
p— 33 45 47 52 53 56 60 62 PP3V3 SO 82 83 72 PP1V05 SO PP1V0O5 SO 8851101536 17 27 36 40 49 53
— PP5V_S4RS3 33 45 47 52 53 56 60 62 — 42 43 54 57 59 60 62 63 72 o
= ey oans —  PP3V3_S0 #4803 32 19182898 7 mA
—_— 45 47 52 53 56 60 62 —
™= rrsv sarss IO =_FERG 0
33 45 47 52 53 56 60 62
— — PP3V3 SO 8,11,12,13,1%,17, 1332%43%73%936
PP 6263 72 — PP1V0O5 SO 6 8_11 15 16 17 27 36 40 49 53
p— FEaVS S0 S BEBRYBES -— 86%s3 od%eb
— PP3V3 SO 3753 57 53 68 62 &5 72 — PP1V05 SO 8.8,11,15,10 17 27 35 40 49 53
112 13 15 17 18 27 30 34 36 =
— PP3V3 SO S ;g 0 41 42 43 84 57 56 & — PP1V05 SO 2555%1565&5 17 27 36 40 49 53
% S0 PPSV_SO = PP3v3 S0 = EPLV05 SO 8o%t1otR10 17 27 20 40 49 53
PP5V — 16 17 32 43 44 49 50 54 56 57 — _
| S = M N_LI NE_ W DTH=0. 5 mm 58 86 8 — PP3V3 SO 8 11 12 13 15 17 18 27 30 34 38 , — PP1VO5 SO 68 11 15 16 17 27 36 40 49 53
M N_NECK_W DTH=0. 2 mm — 3] 25 33 %0 414z 43 84 57 59 — pP1V05 SO 56 57 60 62
- — 68,11 15 16 17 27 36 40 49 53
VRLTAGE 5V p—=—PE3v3 S0 el SAYRYBES -— AR
— PP3V3 SO 3754 57 59 0 52 63 72 — PP1V05 SO 500,31 GH5 30 17 27 35 40 49 53
— PPEV SO L6 17 32 43 44 45 50 54 56 57 = $1717 13 15 17 18 27 30 34 36 =
—— — 8153344505456 —  PP3V3 SO ABVREBUDEB — PP1V05_SO 8811535616 17 27 36 40 49 53
= 2 —
PPSV_SO p——=FP3V3 50 p——FPLV0S S0 8e%s el 17 27 30 40 40 53
— 44 49 50 54 56 57 =
= o g g 3o sase s — PP3V3_S0 8 11 12 13 15 17 18_27 30_34_38 — PP1VO5_S0 8,831,151 17 27 36 40 49 53
PP5V + o6 o7 = 873859 90 0 12 87 La %8, %80 =
—— g gg e osonicos — PP3V3 SO 82,85 72,000 0 a0 40 41 42 43 — PP1V05 SO 68,11 15 16 17 27 36 40 49 53
— _PP5V_S0O — 11 12 13 15 17 18 27 30 34 ——— 56 57 60 62
16 17 32 43 44 49 50 54 56 57 54 57 59 60 62 63 72 — PP1V0O5 SO 6 8_11 15 16 17 27 36 40 49 53
— PP5V SO 183 B oS0 500h 0% PR3V SASW SNS PP3V3 S4SW SNS 39 40 41 56 60 — PP1V05 SO oo11 15 36 17 27 36 40 49 53
— 43 4a AS 50 54 56 57 59 607 M N_LI NE_W DTH=0. 50MM VOLTAGE=3. 3V —
— PP5V N_NECK_W DTH=0. 2 \KE_BASE=TRUE — 56 57 60 62
5V_S0 18 17 33 43 44 49 50 54 56 57 M N_NECK_W 0. 20MV MAKE,_ — PP1V0O5 SO 868531515618 17 27 36 40 49 53
— PP5V SO 16 17 32 43 44 49 50 54 56 57 PP3V3 SASW SNS 39 40 41 56 60 —
—— 8uB
) — PP5V SO 18 13 33 43 44 49 50 54 56 57 PP3V3 SASW SNS 39 40 41 56 60
— PP5V SO 18 13 33 43 44 49 50 54 56 57 PP3V3 SASW SNS 39 40 41 56 60
—  PP5V SO 7 PP3V3_S4SW SNS 39 40 41 56 6
1517 33 40 a4 4950 54 56 5 S\ o0 56 11 5 _PP1V05_SOSW PCH HSI O PP1VOS_SOSW PCH HSI O 5 11 56 60
—  PP5V SO 16 PP3V3_S4SW SNS 39 40 41 56 60 M N_LTNE_W DTF=0. 6
= 8
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68 61 24 20
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LPDDR3 Conmand/ Addr ess

MAKE_BASE
=MEM A _A<5> —  TRUE MEM A_CAA<O> 20 24
=MEM A_A<9> —  IRE VEM A_CAA<1> 20 24
=MVEM A _A<6> —  TRUE MEM A_CAA<2> 20 24
=MEM A _A<8> — IR MEM A_CAA<3> 20 24
=MVEM A _A<7> —  TRUE MEM A_CAA<4> 20 24
=MVEM A BA<2> —  TRUE MEM A_CAA<5> 20 24
MEM A_CAA<6> — IR MEM A_CAA<6> 720
=MEM A A<11> —  TRUE MEM A_CAA<7> 20 24
=MEM A A<15> — IR MEM A_CAA<8> 20 24
=MEM A A<14> — IR MEM A_CAA<9> 20 24
=MEM A_A<13> —  TRUE MEM A_CAB<0> 21 24
=MEM A CAS L —  TRUE NMVEM A _CAB<1> 21 24
=MEM A VE_ L — IR NVEM A _CAB<2> 21 24
=MEM A_RAS_L —  IRE MEM _A_CAB<3> 21 24
=MEM A _BA<0> —  TRUE NVEM A _CAB<4> 21 24
=MVEM A A<2> —  IRE MEM A_CAB<5> 2124
MEM A CAB<6> — IRE MEM A CAB<6> .
=MEM A _A<10> — IR MVEM A_CAB<7> 2120
=MEM A A<1> —  IRE MEM A _CAB<8> 2124
=MEM A_A<0> —  IRE MEM A_CAB<9> 21 24
MVEM A _ODT<0> — IR NMEM A _ODT<0> 7 20
TP_LPi VD1 TP_LPi VD1 ;e
TP_LPDDR3_RSVD2 —  TRUE TP_LPDDR3_RSVD2 ;.
=MEM B_A<5> —  TRUE MEM B_CAA<0O> 22 24
=MEM B_A<9> — IR MEM B_CAA<1> 22 24
=MEM B_A<6> —  TRUE MEM B_CAA<2> 22 24
=MEM B_A<8> —  TRUE MEM B_CAA<3> 22 24
=MEM B_A<7> —  IRE MEM B_CAA<4> 22 24
=MEM B_BA<2> —  TRUE MEM B_CAA<5> 22 24
MEM B_CAA<6> — IR MEM B_CAA<6> 72
=MEM B_A<11> — IR MEM B_CAA<7> 22 24
=MEM B_A<15> —  TRUE MEM B_CAA<8> 22 24
=MEM B_A<14> — IR MEM B_CAA<9> 22 24
=MEM B_A<13> —  TRUE MEM B_CAB<0> 23 24
=MEM B_CAS_L —  IRE MEM B_CAB<1> 23 24
=MEM B _WE L —  IRE MEM B_CAB<2> 23 24
=MEM B_RAS L — IR VEM B_CAB<3> 23 24
=MEM B BA<0> = IR NVEM B_CAB<4> 23 2
=MEM B _A<2> —  IRE MEM B_CAB<5> 23 24
MEM B_CAB<6> —  IRE MEM B_CAB<6> 72
=MEM B_A<10> —  TRE MVEM B_CAB<7> 25 24
=MEM B _A<1> —  IRE MEM B_CAB<8> 23 24
=MEM B_A<0> —  IRE VEM B_CAB<9> 23 24
NMVEM B_ODT<0> —  TRUE VEM B_ODT<0> 722
TP_LPDDR3_RSVD3 — TRE TP_LPDDR3_RSVD3 ;¢
TP_LPDDR3_RSVD4 — TRE TP_LPDDR3_RSVD4 ;6

23 24 61 68

68

68

68

61 21

61 21

61 21

20

20

Menory Bit/Byte Sw zzl e

TRUEE __VEM A DQ<56> ;¢

MAKE_BASE
=NVEM_A_DQ<0> — TRUE __MEM A DQ<9> 7 e
=MEM A DQ<1> — TRUE MVEM A DQ<12> ;4
=MEM A DQ<2> — TRUE__NMEM A DO<10>
=MEM A DQ<3> — TRE MEM A DQ<11>
=MEM A DQ<4> — TrRUE___NMEM A DQ<8> 68
=MEM A DQ<5> — TRUE__NMEM A DOX13>
=NVEM A DQ<6> — TRUE__MEM A DQ<14>
=MEM A DQ7> — TrRUE__NMEM A DOX15>
=MEM A DQ<8> — TRE MEM A DQ<0> .
=MVEM A DQ<9> — TRUE ___MEM A DO<1> 7 68
=MEM A DO<10>  — True  NVEM A DQ<2> .
=MEM A DQ<11> — TRUE MEM A DQ<7> o8
=MEM A DQ<12> — TrE NMEM A DQ<4> 7 68
=MEM A DOQ<13> — 1rue  NMEM A DQ<5> .
=MEM A DQ<14> — TRUE MEM A DQ<3> o8
=MEM A DO<15> — 1rue  NVEM A DQ<6> .
=MEM A DQ<16> — TruE  NEM A DQ<29>
=MEM A DQ<17> — TrRUE NMEM A DQ<28>
=MEM A DQ<18> — TruE  NEM A DQ<27> .
=MEM A DQ<19> — TtrEE MEM A DQ<31>
=MEM A DQ<20> = TrRUE MEM A DQ<24> .
=MEM A DQ<21> — TruE  NEM A DQ<25> .
=MEM A DQ<22> — TrUE NMEM A DQ<26>
=NVEM A 23> M A > s
=MEM A DQ<24> — TruE  NEM A DQ<18>
=MEM A DQ<25> — TrUE MEM A DQ<21>
=MEM A DQ<26> — TrUE NEM A DQ<16> .
=MEM A DQ<27> — TrUE NEM A DQ<23> .
=MEM A DQ<28> = TrRUE MEM A DQ<20> .
=MEM A DQ<29> — TruE  NMEM A DQ<19>
=MEM A DQ<30> — TrRUE MEM A DQ<22>
=MEM A DQ<31> = TrRE MEM A DQ<17> .
=MEM A DQ<32> — TruE NEM A DQ<41> .
=MEM A DQ<33> — TrRE MEM A DQ<44>
=MEM A DQ<34> — TrE NEM A DQ<46> ;4
=MEM A DQ<35> — TruE NEM A DQ<47>
=MEM A DQ<36> — TRUE NMEM A DQ<40> ;4
=MEM A DQ<37> — TrUE NEM A DQ<45> .
=MEM A DQ<38> — TruUE NEM A DQ<42> .
=MEM A DQ<39> — TrEE MEM A DQ<43>
=MEM A DQ<40> — tre  MEM A DQ<36>
=MEM A DQ<41> — TtrE NMEM A DQ37> ;4
=MEM A DQ<42> — TrRUE _NEM A DQ<34> ;4
=MEM A DQ<43> — TR  MEM A DQ<39>
=MEM A DQ<44> — TtrE NMEM A DQ<32>
VEM A DQ<33> — TRUE MEM A DQ<33> ;.
=MEM A DQ<46> — TR  MEM A DQ<35>
=MEM A DQ<47> — TtrRE _NMEM A DQ<38>
=MEM A DQ<48> — TrUE  NMEM A DQ<52> .
=MEM A DQ<49> — TruE  NMEM A DQ<51>
=MEM A DQ<50> — 7TRUE NMEM A DQ<48> ;4
=MEM A DQ<51> — TR NEM A DQ<49> .
=MEM A DQ<52> — 7TrRUE MEM A DQ<53> ;4
=MEM A DQ<53> — TrRUE MEM A DQ<50> ;4
=MEM A DOQ<54> _— 1pe  MEM A DO<54>
=MEM A DQ<55> — 7TrRUE MEM A DQ<55> ;4
=MEM A > = M A > 7es
=MEM A DQ<57> — TrUE  NEM A DQ<62> .
=MEM A DQ<58> — TtrUE MEM A DQ<60> ;4
=MEM A DQ<59> — TruE NMEM A DQ<61> .
=MEM A DQ<60> — tre MEM A DQ<59>
=MEM A DQ<61> — TrRUE NMEM A DQ<63>
=MEM A DQ<62> — TrUE NEM A DQ<57> .

M A DOS P<O>_ TRUEE MEM A DOS P<1> 76
VEM A DQS N<O>— TrUE NMEM A DQS N<1> ;6
M _A
M _A

DS P<1>— TrRE MEM A DQS P<0> 7
DOS N<1>— TrRUE MEM A DOS N<O> 7

P<2>— M A P<3> 7 e
=MEM A DQS N<2>—=" TrRUE MEM A DQS N<3> 768
=MEM A DQS P<3>_—" TRUE MEM A DQS P<2> 76
=MEM A DOS N<3>" TRUE NVEM A _DOS N<2> 7 6o
=MEM A DQS P<4>_—" TRE MEM A DQS P<5> ;s
=MEM A DOS _N<4>— TRUE NMEM A DQS N<5> ;76
=MEM A DOS P<5>— 71rue MEM A DOS P<4> ;s
=MEM A DQOS N<5>" TRUEE MEM A DQS N<4> 768
MEM A _DQS_P<6> — TrRUE MNEM A _DQS_P<6> 72
TRUE VEM A DQS N<6> 721

7 68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

MAKE_BASE

> _=MEM B_DQ<0> — TRUE NMEM B _DQ<12>

» _=MEM B DQ<1> — IRUE VEM B DQ<9> 7 68
»» _=MEM B DQ<2> — TRE NEM DQ<10>
»» _=MEM B DQ<3> — TRUE__MEM DQx<11>
»» _=MEM B DQ<4> = T1RUE __NMEM DQ<13>
»» _=MEM B DQ<5> — TRE NEM DO<8> .
2 _=MEM B DQ<6> — TRE __MEM DQ<14>
»» _=MEM B DQ<7> — TRE NEM DQ<15>
» _=MEM B_DQ<8> — TRE __NEM DO<0> .
2> _=MEM B_DQ<9> — TRUE__MEM B DQ<1> 7
» =MEM B DQ<10> — TrRUE NMEM DQ<2> .
. =MEM B _DQ<11> — TRUE NVEM DO<7> .
» =MEM B DQ<12> — TrRE MMB DO<4> .o
» =MEM B DQ<13> — TrRUE NMEM DO<5> .
. _=MEM B_DQ<14> — TRUE MEM DO<6> .
» =MEM B DQ<15> — TrUE NMEM DO<3> .
» _=MEM B DQ<16> = TrUE NEM DO<28>
» _=MEM B DQ<17> = TrRUE NMEM DQ<29>
» _=MEM B DQ<18> = TruUE NEM DQ<30> ,
» =MEM B DQ<19> — TtrUE MEM DQ<27>
» _=MEM B DQ<20> — 7TrRUE MEM DQ<24>
» _=MEM B DQ<21> = TR NEM DQ<25>
» _=MEM B DQ<22> — TrRUE NEM DQ<31>
» _=MEM B 23> — M 26>,
» _=MEM B DQ<24> — TruUE NEM DO<20>
» _=MEM B DQ<25> — TtrUE MEM DO<16>
» _=MEM B DQ<26> = TrUE NEM DO<23>
» _=MEM B DQ<27> = TruUE NEM DQ<22>
» =MEM B DQ<28> — TrRUE MEM DQ<21>
» _=MEM B DQ<29> = TR NEM DQ<17>
» =MEM B DQ<30> — 7TRUE MEM DO<18>
» _=MEM B DQ<31> — TrUE NEM DQ<19>
s _=MEM B DQ<32> — TR NMEM .
s =MEM B DQ<33> — TrRUE MEM DQ<41>
» =MEM B DQ<34> — 7TrRE MEM B DQ<42>
s _=MEM B DQ<35> TRUE __VEM DQ<43>
s _=MEM B DQ<36> TRUE __VEM DQ<45>
s _=MEM B DQ<37> TRUE MVEM DQ<40>

. _=MEM B_DQ<38> TrRUE __VEM B _DQ<46>
. _=MEM B_DQ<39> TRUE___MEM B DQ<47>
6 61 20 7 _VEM B _DO<32> TRUE MEM DQ<32>
s _=MEM B DQ<41> TRUE___MEM B DQ<33>

00 |00 |00 |00 {00 {00 |09 {09 {C0 00 00 {00 |00 |00 100 (00 {00 109 {09 {C0 100 100 {00 |00 |00 10O {00 {00 |09 {00 {C0 100 |00 {00 |00 |00 |00 {00 {00 |0O {00 (T 100 |00 {00 |00 00 {00 {00 {00 |00 {00 {00 100 100 {0 00 00 {00 (00 (00 |00
IN
IN
v

s _=MEM B DQ<42> TRUE___MEM B DQ<34>

s _=MEM B DQ<43> TRUE___MEM B DQ<39>

s _=MEM B DQ<44> TRUE___MEM B DQ<36>
o168 2 =MEM B_DQ<45> — TrUe MEM B DOQ<37>

» =MEM B DQ<46> — 7TrE MEM B DQ<38>

» _=MEM B DQ<47> — TrRUE NEM DQ<35>

» =MEM B DQ<48> — 7TrUE MEM B DQ<57>

» =MEM B DQ<49> — 7Trye MEM B DQ<56>

» =MEM B DQ<50> — TrRUE MEM B DQ<60>

» =MEM B DO<51> — true  MEM B DQ<59>

» _=MEM B DQ<52> — TrRUE NEM DQ<63>

s =MEM B DQ<53> — TrRUE MEM B DQ<62>

» _=MEM B DQ<54> — 7TryE MEM B DQ<58>

» =MEM B DQ<55> — TrRE MEM B DQ<61>

s _=MEM B > = M 49>

» _=MEM B DQ<57> — 7TrUE MEM B DQ<51>

» =MEM B DQ<58> — 7TrRUE MEM B _DQ<48>

» =MEM B DOQ<59> — 7Trye MEM B DQ<53>

» =MEM B DO<60> — Ttrue MEM B DQ<52>

s =MEM B DQ<61> — TrRUE MEM B DQ<55>

» =MEM B DO<62> — 1R  MEM B DQ<50>

» =MEM B DQ<63> — 7TrRUE MEM B _DQ<54>

» _=MEM B DQS P<0>_ 7TRUE MEM B DQOS P<1>

» =NEM B_DOS_N<O>— TRE NEM B_DOS_N<1>

» _=MEM B DOS P<1>— TrEe MEM B DOS_P<0>

» =MEM B DQS N<1>—" 7trUE MEM B DOS N<O>

» _=MEM B DQS P<2>— Ttrue MEM B DQS P<3>

»» _=MEM B N<2>— VEM B N<3>

» _=MEM B DQS P<3>_—_ TrRUE MEM B DQS P<2>

» _=MEM B N<3> VEM B N<2>

s _=MEM B P<4>_— VEM B P<5>

. =MEM B_DQS N<4>_— 7TrRUE MEM B_DQS N<5>
s =MEM B DQS P<5>— 1R MEM B DOS P<4>
» =MEM B DOS N<5>— TrRUE MEM B DOS N<4>
68 22 =MEM B P<6>— M B, P<7>
o8 2 =MEM B DOS N<6>— t1rue MEM B DOS N<7>
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2 =MEM A DQS_P<7> TRUE NMEM A DOS P<7> 76 o120, MEM B DOS P<6> — TRUE NEM B DQOS P<6> 7261 60
2 =MEM A N<7> — M A N<7> 765 ao12a7 MB N<6> — M B N<6> 7 23 61 68
SYNC NVASTER=MASTER SYNC DATE=NVASTEH
T - "
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8 14 6 5 4 3 2 1

Functi onal Test Points NO TEST Nets

J3501: AirPort / BT Connector J6000: Fan Connector M sc Vol tages & Control Signals
FUNC_TEST (Need 6 TPs) FUNC_TEST FUNC_TEST mﬁT%/%ir(E BASE
o =EPPSV3_WAN mwsnan - IRE PPSV S0 nu Y g ey CoO—RE PPBUS GaH 2130 40 47 45 54 00 « _NC PCI E_CLKI0OM SDP — e e NC POIE CLKL0OM SDP ]
TRUE W FI_EVENT L 20 25 20 TRUEFAN RT_TACH « e PPVIN SASW TBTBST_FET 27 0 NC PCI E_CLK100M SDN TRE TRUE___NC PCIE_CLK100M SDN
> e POE AP ROD N 20 07 o _IRE __ FAN RT_PWM w0 PPBUS_S5_HS_COVPUTI NG | SNS 0 40 50 51 5 o0 o .
OO—IRE PClE AP_R2D P 20 67 (Need to add 1 G\D TP) D—IRE PPDCI N_G3H 47 48 60 62 ° NC EC: E CLE%OOM EV\N — TRUE TRUE NC IEC: E CLEiOOM IEV\N °
PCI E_CLKIOON AP_N g o> tue PPSV4Z (BH T T R = . _NC_PCI E_FW D2RP — tme TrE  NC POIE_FW D2RP e
>—1eE PCE CLKIOOM AP P 12 29 o J4800: | PD Flex Connector e PPVRTC G3H 01213 17 60 o NG PCLE FW D2RN = e me NG PCLE FW D2RN e
O—®mEe PAE AR DPR P 200 FUNC_TEST o REPP3V3 S5 Bt 1510y 710 2 20 40 52 o _NC_PCI E_FWR2D CP = ne e NC PCIE FWR2D GP e
O—IRE PCl E_AP_D2R N 14 29 67 OO-—IRE SMC LID 34 35 36 46 Oo—IRE PP3V3_SUS 8 11 14 18 44 55 56 57 60 62 14 NP E Ewe D ch = N PO E W RS oN 14 62
OO——IRE PCl E WAKE L 13 29 31 OO—IRE TPAD SPI _M SO R 34 CO—IRE PP3V3_S3 15 18 19 34 38 39 56 60 63 62 14 NG USE TRp — TRUE TRUE N TeE TR 14 62
TRUE AP_RESET CONN_L 20 TRUE USB _TPAD P 14 34 66 TRUE PP3V3_S0 8213218%12%15 17 18_27 30_34 36 62 14 —_TRUE TRUE 14 62
| — | m— = 8713673030151 112957248 %0 o214 _NC USB | RN — TRUE_TRUE NC USB | RN 1462
—IRE AP_CLKREQ Q L 20 o—IRE USB_TPAD N 14 34 66 O—IRE PP3V3_S0SW SSD 30 39 60 NG _USB_CAVERAP [T p— NC_USB_CANVERAP CPU/ PCH
[>—IrE  USB BT CONN P 29 6 [Do—I®E  TPAD SPI_CLK R as o—IRE  PP1V5_SO 5 55 56 57 60 oz = e
O—IRE USB_BT_CONN_N 20 66 OO—IRE TPAD WAKE L a4 OD—IRE PP1V05_S0 500,31G35 30 17 27 36 40 49 53 62 14 % gg SCAIDPVERAN = Igi Igi % gg SCAIDPVERAN 14 62
o—IRE PP3V3 S4 2003697560062 [ IRUE  TPAD SPI _MOSI R as [>—eE  PP15V TBT 27 2 60 o NG USB_SDN = NG USB_SDN e
(Need o add 8 GND TPs) > tme PP3V3 S4_[PD » > e PP3V3 TBTLC E— " O INT M. C P<3. 1> N e T A e WS e
TRUE TPAD SPI _CS R L s TRUE PP1V0O5_TBTLC 26 27 60 = = =
J3700: SSD Connect or =3 me  TPAD SPI I F_EN CONN w = = PPVCC S0_CPU o 1040 50 00 o e N MG N3, 1> =-Tee e N LM NS, 1> :
FUNG_TEST > IRE TPAD SPI INT S4 WAKE L CONN . [ _IRE_ PP1VO5_TBTCI O 2 27 60 NG PCl PME L = NG PCl _PME L e
[O—IRE  PP3V3 SOSWSSD FLT (Need 5 TPs) > IRE PP5V S4 IPD 5 > IRE PPBUS S5_HS OTHER I SNS 50 52 50 2O TNK OK =-IRUE_IRUE NG CLITNR CLK 12 o2
> e POE SSD RPD N<3..0> . [—_1mE _ TPAD USB I F EN_CONN w > e PPDCIN G3H SO 10 47 40 60 C NG CLINK DATA = LI NK DATA e
TRUE PClI E_SSD R2D P<3..0> 20 65 TRUE SMBUS SMC 3_SDA 34 35 38 a2 71 TRUE PP3V3 sS4 20 34 36 37 56 60 62 i = e
:': TRE___PP3V3_SO :': TRE _ SMBUS SMC 3_SCL nonen B (Need 10 add 27 G\D TPs) o2 NG CLINK RESET L —=trE TRUENC CLINK RESET L 1 o)
e SSD RESET CONN L GBESETT = tpE  SMC LSOC RST L . w55 _NC SMC SYS LED — TRUE TRE____NC SMC SYS LED 3557]
= _TRE__ SSD CLKREQ CONN L w0 > _TRE__ PP3V42_G3H 17 20 2 24 25 38 30 44 46 47 « _NC IR RX_OUT_RC — TRE TREE___NC IR RX_OUT_RC o
> _IRE__ SMC OOB1 R2D CONN L 0 SMC_ONCFF L s « _NC USB SNMCP — TrRUE TRUE_NC USB_SMCP o
> IRE  SMC OOBI1 D2R CONN L 0 5 (Need 10 add > GND TPs) « __NC USB_SMCN — _TRE TRE NC USB_SMCN o
> _IRE  SSD PO E_SEL_L 16 20 . 6 s X_OVERTEI — X_OVERTE| w5 02
= _TeE __ SSD_DEVSLP o a0 J7000: DC-1n Connect or o NC SMC GEX_THROTTLE L — tme tme  NC SMC GFX_THROTTLE L o
> IRE  SSD PUWRFAIL WARN L PN TEST obal N GaH (Need 4 TPs) 35 _NC SMC FAN 1_CTL — trE TREE  NC SMC FAN 1_CTL s e
= _TRE __ SSD PVR EN 15 30 50 57 D —rev Sires Nesa 3 TPSJ © © o 55 _NC SMC FAN 1 TACH — TrE TRE_NC SMC FAN 1 _TACH 2 o2
>—1rE PCIE SSD D2R N<3..0>  .we = O —— 5239 45 47 52 53 50 00 w3 _NC SMC FAN 5_CTL — TRE IRE NC SMC FAN 5_CTL 02| sve
> 1RE POE SSD PR P<3..0> .5 (Need to a ) «» _NC ENET_ASF _GPI O — IRE TRE NC ENET_ASF_GPI O o
PCI E_CLK100M SSD N 12 30 o5 . «» _NC SMC MPM6_LED PWR — tme tmE _ NC SMC MPMG6_LED PVR o
— PO E CLKIOOM SSD P w50 o0 06404: Speaker Connect or . _NC_SMC_MPM6_LED CHG — TnE tRE NG SMC MPM6_LED CHG o
0 (Need To add & GND TPS) -~ NC SMC T25_EN L — TrE TRE_NC SMC T25_EN L
PKRAMP ROUT P o o2 2 = w6
J4002: Canera Connect or e gPKRAI\/P ROUT_N : o _NC SMC DP_HPD L — R tRE  NC SMC DP HPD L re
: = 572 2 ss _NC SMBUS SMC 4_ASF_SCL _— tre TRE _ NC SMBUS_SMC 4_ASF_SCL 55 o2
FNCTEST APl CLK CONN N (Need to add 3 GND TPs) o 3 4_ASF_SDA — 4_ASF_SDA w6
= Etji M Pl G K CONN P 2 Z o 25 __NC BDV_BKL_PWV — IRE TRE NC BDV_BKL_PWV 35 62
e CAM SENSCR WAKE L_CONN ., 25N25T0E38T Battery Connector w _TBT B R2D C P<1..0> — TmE TRE  NC TBT B R2D CP<1..0> _—
TRUE M Pl _DATA CONN_N 32 70 UTRT“F PPVBAT G3H CONN (Need 4 TPs) o _I1BT B R2D C N<1..0> — TRUE TRUE NC TBT B R2D CN<1.. 0> 25
o—IRE___MPI_DATA CONN P a2 70 = me  SMBUS SMC 5 G3 SCL w010 w_TBT B D2R P<1..0> — TRUE TRE NC TBT B D2RP<1..0> .
SMBUS_SMC 1_SO_SDA e 2VBUS VG oo SOA 35 30 40 40 71 w_TBT B D2R N<1..0> — TRE TRE ___NC TBT B D2RN<1..0> 2
SMBUS SMC 1_SO_SCL [N = G VS DETECT T 3 38 46 48 71 w2 _NC TBT B LSTX — TrE TRE  NC TBT B LSTX 25 62
Co>—mE__12C CAM SCK o w O—=E ° we _NC DP TBTPB M _CP<3..1:25 tre tme  NC DP TBIPB M_CP<3.. 1:2> .
C>_IRE 12C CAM SDA o (Need to add 4 G\D TPs near wo _NC DP_TBTPB M._CN<3..1: 25 TRy TRE __NC DP_TBTPB M._CN<3.. 1:2> 4
PP5Y_S3RS0_ALSCAM F (Need TED TPs) J7050 and 1 for shield) o 52 25 __NC_DP_TBTPB_AUXCH CP — TrE TRE____NC DP_TBTPB_AUXCH CP 25 62fo0
edTo & 2 DP_TBTPB_AUX = DP_TBTPB_AUX 2e 02
J8300: |Internal DP Connector me = A &7 Ter
FUNC_TEST = =
~ DB (Need 2 TPs) »s _TP_DP_TBTSRC M_CN<3>  — 1mr TRE  NC DP_TBTSRC M _CN<3>
= e RNz T - i » _TP DP TBTSRC M__CP<2>  — tmp Tme  NC DP_TBTSRC M_CP<2>
rmE LED RETURN S " o TNC D ToTSRO M CPeis = tar tar NG DP TorsRe M CPes ...
e LED RETURN 4 st 50 NC DP_TBTSRC M__CN<1>  — tmp tme  NC DP TBTSRC M._ON<1>
J6100: LPC+SPI Connector TRUE LED RETURN 3 54 58 62 25 = 25 62
Fuxe_TesT > me LED RETURN 2 a0 " o DETorene M G0 = e e o Moo
TRUE  PP3V42 G3H €298 e 0 a0 TrRUE  LED RETURN 1 ot sn = P TBT A =-RE_IRE P TBT A
=3 e PPV SO B EE i me _DP INT HPD COW . O Yo oW T T T R T Y Sl R T Ve e e
LPC CLK24M LPCPLUS Gwe o [>-1rE_12C TCON SDA R s oz = * 2|
ODo—IRE LPC AD<3..0> 14 35 44 67 12C T R 58
o—IRE SPI _ALT_MOSI a4 O—IRE PP3V3_S0SW LCD UF € S)
O—IRE XDP_LPCPLUS GPI O 15 16 44 D—IRE DP_INT_AUX CH C N 8 65
[—IRE LPCPLUS RESET L 18 44 67 O—IRE DP_INT_AUX CH C P 8 65
o IRE SMC_TDO 35 36 as Oo—IRE DP_I NT_M._P<0> 58 65
Oo—IRE TP_SMC TRST L " O IRE DP_I NT_M._N<O> 58 65
OO——IRE TP_SMC MD1 aa (Need to add 5 GND TPs)
ODo—IRE SMC TX L 35 36 44
TRUE SPI _ALT_M SO aa .
DD L PC ERANE L N 2U7N761T5E.ST KB BKLT Connect or
ODo—IRE SPI ROM USE M.B 15 aa e KBDLED ANODE "
Oo—IRE PM CLKRUN L 13 35 44 KBDLED EB
o IRE SPI _ALT CLK aa O RE o4
= TRUE SPI_ALT CS L - (Need to add 2 GND TPs)
Oo—IRE LPC SERI RQ 15 35 44
D—IRE LPC PWRDWN L 13 35 44 J1800: XDP Connect or (Only a subset are needed
Oo—IRE SMC TDI 35 36 44 FUNC_TEST for FCT HVM test fixture)
Oo—IRE SMC TCK 35 36 44 >—IRE XDP_CPU TCK 6 16 65
o IRE SMC RESET_L 35 36 as 48 >—IRE XDP_PCH TCK 12 16 67
OD—IRE SMC_RAOVBOOT 36 44 »>—IRE XDP_CPU TDI 6 16 65
OO——IRE SMC RX_ L 35 36 44 > IRE XDP_CPU _TDO 6 16 65
SMC_TNS 35 36 as > IRUE XDP_CPUPCH TRST_L 612 16 65 -
e ro s s o TR 2D e XDP_CPU TMS Unused nets with of fpage
TRUE XDP_PCH TMS 12 16 67 . . :
IE'E . XDP_PCH TDI e (Nets with of fpages not used on this project)
TRUE XDP_PCH TDO 12 16 67
B _1rE  XDP_CPU PREO L cio e e u
>—IRE §$ gg \F;%TLP\/\RG:) 6 16 65 BT PWRRST L 15 SYNC MVASTER=W LL J43 SYNC DATE=12/ 17/ 2012
—RE i HDM TBTMUX_FLAG L T
TRUE PM RSMRST L 1387 15 F T / T
o FW PWR_EN - unc Test No Test
-y TRUE. XDP_SYS PWROK 16 FW PVE L
1
> IRUE (P]';AUSEZS(R;S;>L 1317 35 = ENET DI A SENSE - | | <SCH Nuwvt 1D
D AE  PPIV05.S0 e =3Lco PSR EN . Appl e Inc. =
e et to 2ds 2 0 7 (o v Scoiror . ° <E4LABEL>
(Need to a ) QDD PWR EN L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE | NEQRVATI ON_CONTAI NED HEREI N | S THE
AUD | P_PERI PHERAL_DET s HE POSLOSR AGREES 1O THE FOLLOW NG
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NOT TO RODUCE OR COP?
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8 7 6 3 2 1
Functi onal Test Points Pover Al i ases NO TEST Nets
NO*TWE BASE
J9500: LI O Connect or NC USB3RPCIE SD D2RP  — 1me tme NG USB3RPCI E SD D2RP e
FUNG_TEST NC USB3RPCI E SD D2RN — TRUE_TRUE NC USB3RPCI E_SD D2RN 14 6366
>_ImE__AUD PWR EN I bPav3 S3 . PR3V S3 NC USB3RPCIE SD R2D CP_— tme tme NG USB3RPCIE SD R2D CP 4t | CPU/ PCH
= _1me___PP5V SO_ALT AUD LDO EN ., 63 62 60 56 39 38 34 19 10 15 = 15 15 19 38 35 39 56 60 62 63 USB3RPCI E_SD_R2D ON__— NC_USB3RPCI E_SD_R2D_CN e s
Oo—IRE SPKRAMP_SHDN_L 5 59
= _1me _ PP1V5_SOSW AUDI O o 50 NC_SMC_ADC16 — 1RE TRE _NC SMC ADCL6 27
e PPSVS_S0 Dot B B
O—IRE SPKRAMP_| NR N 5 59 72
TRUE SPKRAMP_| NR P 45 59 72
g TRUE USB3_EXTB D2R RC N 59 63 66
o IRE £S3EXE‘I>S1B-BNMR RC P 59 63 66
TRUE 14 59 66
g TrE _ USB EXTB P 1659 00
—IRE USB3_EXTB_R2D N 59 63 66
Oo—IRE USB3_EXTB R2D P 59 63 66
OD—IRE PP3Vv42_G3H 17 30 33 34 35 36 38 44 46 47
[ IRE  SMBUS SMC 2 S3 SCL mawn
O IRE SMBUS _SMC 2_S3_SDA 35 38 59 71
O—IRE SYS_ONEW RE a5 50
O—IRE SMC_BC ACK 35 36 48 59
O IRE XDP_USB EXTB OC L 14 16 59
o—IRE USB PWR_EN 33 57 59
O—IRE FI NSTACKSNS ALERT_ L 37 59
TRUE HDA SYNC 12 59 67
g TRUE HDA_RST_L 12 59 67
o—IRE HDA _SDOUT 12 59 67
—IRE HDA SDI NO 12 59 67
O IRE HDA BI T_CLK 12 59 67
e o at
J6955: HALL EFFECT Connector
FUNC_TEST
OO—IRE SMC LID R 45
OO RE_PP3VAZ GOH EEEET T EEEE
Bead Probes
o6 50 14 _USB3_EXTB D2R N
e e e AR P sm BEAD- PROBE BPAS11
USB3 EXTE D2R_RC N 2 BEAD PROBE BPAS10
66 63 59 Uobs BB DO R R P sm BEAD- PROBE BPAG20
o6 63 50 sv BEAD- PROBE BPA52 1
L ean ge i Gl B R Bt
o TUSB3_EXTB R2D N sw BEAD- PROBE BPAS12
56 63 5 sm BEAD- PROBE BPAS23
o 0250 USB3 _EXTB R2D P 1pqy BEAD- PROBE BPAG22

Unused nets with of fpage

(Nets with offpages not used on this project)

SD_RESET_L 15
= XDP_SDCONN_STATE _CHANGE L 1516
- SD_PWR_EN 15
SYNC MASTER=MASTER SYNC DATE=NMASTEH
T
Proj ect FCT/ NC/ Ali ases
BTG, NOVEET s |
CS Appl e I nc. |<SCH_NUM>|D
8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY P ERTY_OF_APPLE | NC.
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 105 OF 120
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM_SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 MW o 1: 1_SPACI NG * 0.100 MM 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DI ELECTRIC | TOP, BOTTOM 0.071 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM P
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM P
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C * 0.090 WM ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_COHM SE ISL2,1SL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NCLRULESEr
35_OHM SE 1SL3, | SL10 Y 0.125 MW 0.125 W DEFAULT * 0.1 MM ? * * BGA [BGA PO75MM
35_OHM SE 1SL4, 1SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 =
_ N NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75WVM * 0.075 WM ? * BGA |PO70MM BGA
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
40_OHM SE TOP, BOTTOM Y 0.170 WM 0.170 MW o PO70MM_BGA * 0.070 MM 5 MV 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 MV 0.096 M
40_OHM SE 1S3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 M 0.099 MV
40_OHM SE * N 100 MV 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
45_OHM SE TOP, BOTTOM Y 0.135 M 0.135 M o
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM_SE 1S3, I SL10 Y 0.075 MV 0.075 M
45_OHM_SE 1SL4, 15L9 Y 0.080 MV 0.080 MV
45_0HM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
55_CHM SE TOP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
70_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.110 M 0.110 W™ 73_OHM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.150 MV 0.150 W™
70_OHM DI FF | ISL2,1SL11 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL2,18L11 Y 0.106 MV 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF | 1SL3,1SL10 Y 0.105 MV 0.105 MV 0.100 MV 0.100 MM 73_OMMDIFF | ISL3,1SL10 Y 0.106 MV 0.106 MV 0.150 MV 0.150 M
70_OHM DI FF ISL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 MM 73_OHM_DI FF 1SL4, 15L9 Y 0.110 MV 0.110 MV 0.150 MV 0.150 MM
70_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD 73_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER &L%E%JTE M N MM LINE W DTH M N MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DIFFPAIR NECK: GAP PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
80_CHMDIFF | TOP, BOTTOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 W 0.120 W 0.150 M 0.150 WM
80_CHMODIFF | 1St2.1SL11 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 M 0.160 M 0.160 M1
80_CHMODIFF | 1SL3.15L10 M 0.081 WM 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL3, 1SL10 Y 0.078 MW 0.078 MW 0.160 M 0.160 M1
80_CHMDIFF | 1SL4.1SL9 M 0.088 WM 0.088 WM 0.110 w 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 W 0.140 MW 0.140 WM
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MV 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 M 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MM
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF ISL4, 1SL9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 M
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC VASTER=J43 M.B

SYNC DATE=10/24/ 201
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’GAb‘
CPU_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE =27P4_OHM_SE =27P4_COHM _SE =27P4_OHM _SE 0.100 WM 0.100 M\/I’

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

Note: CPU 8M L and CPU_I TP can be converted
back to TABLE_SPACI NG RULE

CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? .
— = _ once rdar://10308147 is resol ved
CPU_AGTL * =STANDARD ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_8M L * * CPU_8M L_2ANY | CPU_8M L_2ANY * 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
cPU_I TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
cPU_cowp cPU_cowe * CPU_COMP_2SELF | | CPU_COMP_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
CPU_COMP * * CPU_COMP_20THER| |CPU_COMP_20THER| TOP, BOTTOM| =10x_Di ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
CPU_COMP_2SELF * =4x_DI ELECTRI C 2
CPU_COMP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE 2SELF | | CPU_VCCSENSE_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
CPU_VCCSENSE * * CPU_VOCSENSE_Q&HEé CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? o
CPU_VCCSENSE_20THER * =6x_DI ELECTRI C ? »

PCl - Express Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*?P‘
PCI E_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CLK_PCI E_80D * =80_OMDIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCl E O ock Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CLK_PCI E CLK_PCI E * CLK_PCIE_2SELF | | CLK_PCIE_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C >
CLK_PCI E * * CLK_PCI E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM| =10x_Di ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
CLK_PCI E_2SELF * =4x_DI ELECTRI C 2
CLK_PCI E_20THER * =6x_DI ELECTRI C 2
CPU PCI E Spaci ng
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCI E_CPU_TX PCI E_CPU_TX * PCIE_TX2TX POl E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C >
PCI E_CPU_RX PCI E_CPU_RX * PCI E_RX2RX PCl E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_TX * PCI E_TX20THERTX | |PCQl E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_RX * PCI E_RX20THERRX | |PCI E_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_TX *_CPU_RX * PCIE_TX2RX PCI E_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_RX *_CPU_TX * PCIE_RX2TX PCI E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
PCI E_CPU_RX *_TX * PCl E_20THERHS PCI E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_RX * PCl E_20THERHS _
Pl EﬁO:’UiRX *7RX N Pl EﬁonH’ER’i—B" - SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
PCI E_CPU_TX . . pCI EﬁZOTHEﬂR.' § PCl E_TX2TX * =2. 5x_DI ELECTRI C ?
pp—— N N o PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
. PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PC E Spaci ng | Pl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r i PCI EﬁTXZRX . =6X7[] ELECTRI C > -
PCl E_PCH_TX PCl E_PCH_TX * PO E_TX2TX ppa——" " —ox_DIELECTRIC o
PG E_PCHLRX PG E_PCHRX . PAERCRX | | pae_20THERHS . =4x_DI ELECTRI C 2
PAEPCHLTX TPOHLTX . PQl E_TX20THERTX PCl E_20THER * =3x_DI ELECTRI C 2
PCI E_PCH_RX *_PCH_RX * PCl E_RX20THERRX
PCI E_PCH_TX *_PCH_RX * PCIE_TX2RX
PCI E_PCH_RX *_PCH_TX * PCIE_RX2TX
PCI E_PCH_TX *_TX * PCl E_20THERHS
PCI E_PCH_RX *_TX * PCl E_20THERHS
PCI E_PCH_TX *_RX * PCl E_20THERHS Not e:
PCI E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PCI E_PCH_RX * * PCI E_20THER

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

D spl ayPort tables are on Page 113
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CPU Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CRUBECl CPU 455 CPU_CONP CPU_PECI 5 36
O—BMse CPU 455 CPU_AGTL PM _SYNC
CO—BMVEM PURGD CPU_45S CPU_AGITL PM_MEM PWRGD
[ CPU 455 cPy I TP XDP_DBRESET L 16 17
[ CPU 45S cPy I TP XDP_CPU PRDY_L 6 16 62
= CPU 455 cPy I TP XDP_CPU PREQ L 6 16 62
[ CPY 27PAS CPU_COVP EDP_COVP
= CPY 27PAS CPU_COVP CPU_PEG COWP
[CO—CRU_SM RCOVP CPY 27PAS CPU_CONP CPU_SM RCOVP<0> N
CO—CRU SM RCOWP CPY 27PAS CPU_COVP CPU_SM RCOWP<1> s
CO—CRU SM ROV CPY 27PAS CPU_COVP CPU_SM RCOVP<2> s
[ CPU 45S cPyU I TP CPU _CFG<11. . 0> 6 16 62
O CPU CATERR | CPU 455 CPU_AGTL CPU CATERR L s 35
[ CPU 455 CPU_AGTL CPU_VCCI O SEL
O—CRU PROCHOT | CPU 455 CPU_AGITL CPU_PROCHOT_L 6 35 36 49
) | CPU 455 CPU_AGITL CPU_PWRGD N
O PMIHRMIRIP | CPU 455 CPU 8M 1 PM THRMIRI P_L 15 36
O—DM_aKioom ClK PCIE 80D COKPOE DM _CLK100M CPU P
oM _aKioom Gl K PCIE 80D AKPOE DM _CLK100M CPU N
O DRLL_REE_ G KI20M Gl K PCIE 80D COKPOE DPLL_REF_CLKP
CO—DBLL_REE_ QL K120M ClK PCIE 80D COKPOE DPLL_REF_CLKN
O LIPCPL O K100M ClK PCIE 80D CAKPOE | TPCPU_CL K100M P
CO—LIBCRU O K100M Gl K PCIE 80D COKPOE | TPCPU_CI KIOOM N
[O—LIPCPL QO K100M Gl K PCIE 80D AKPOE | TPXDP_CL K100M P
[O—LIPCRL O K100M Gl K PCIE 80D COKPOE | TPXDP_CL K100M N
CO—LIBCRU O K100M Gl K PCIE 80D OKPOE XDP_CPU_CLK100M P
[O—LIPCPL O K100M Gl K PCIE 80D COKPOE XDP_CPU CLK100M N
CO—XDB 1Dl CPU 455 cPy I TP XDP_CPU TDI 6 16 62
CO—XD2_I0 CPU 455 cPy I TP XDP_CPU_TDO 6 16 62
O X2 Vs CPU 455 cPy I TP XDP_CPU_TNMS 6 16 62
[CO—XDB_TICK CPU 455 cPy I TP XDP_CPU_TCK 6 16 62
>_TRST_1 CPU 455 cPyU I TP XDP_CPUPCH TRST L 612 16 62
O XDP_BPM | CcPU 455 cPy I TP XDP_BPM L<1..0> 616
[ CPU 455 cPy I TP XDP_BPM L<7..2> 5 16
[ CPU 455 cPy I TP XDP_OBSDATA B<3. . 0>
[ CPU 455 cPy I TP CPU CFG<15. . 12> s 16
CO—(ESB CPURST 1) CPU_45S cPy I TP XDP_CPURST_L 16
[O—CPUVvocsENSE | sEnsE 1Tl poww | cpy voosense | CPU VOCSENSE P 5 a0
CO—CPuvocsENSE | seEnsE 1Tol poww | cpy voosense | CPU VOCSENSE N 040
O CPUVOCIOsENSE | sEnsE 1Tor poww | cey voosense | CPU VOGO OSENSE P
CO—CPUVCOIGsENSE | SENSE 1TO1_P2mvi | Py vacsense | CPU VOCI OSENSE_N
CO—CPuAxG SENSE | sEnsE 1Tl powu | cpy voosense | CPU AXG SENSE P
O CPUAXG SENSE | sEnsE 1Tl powmm | cpy voosense | CPU AXG SENSE N
CO—CRUVALSENSE CPU 27P4S CPU_VCCSENSF | ENSE_P
CO—CPUVAI SENSE CPU_27P4S cpy veesense | CPU VDDQ SENSE N
[O—CPU VAL SENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE P
CO—CRUVALSENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE_N
[O—CPU VAL SENSE CPU 27P4S cpy veesense | CPU VCC VALSENSE P
[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE N
O CPUSVIDALERT | CPU 455 CPU_COVP CPU VI DALERT L s a9
O—CRUSVIDSA K CPU 455 CPU_COVP CPU_VI DSCLK s a0
o CRL_svipsauT CcPU 45S CPU_COVP CPU VI DSOUT s a0
CO—BOQLE_CPU SSD R2D PCl E_80D PCIE_CPU TX PCl E_SSD R2D _C P<3..0> ;%
[O—BCLE CPU SSD RD PCl E_80D PCIE_CPU TX PCIE SSD R2D C N<3..0> ;5
[ PCl E_80D PCIE_CPU TX PCl E_SSD _R2D P<3..0> 20 62
[ PCl E_80D PCIE_CPU TX PCl E_SSD R2D N<3. . 0> 20 62
= PCl E_80D PCIE_CPU RX PCl E_SSD D2R C P<3..0>
D PCl E_80D PCl E_CPU_RX PCl E_SSD _D2R C N<3..0>
CO—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R P<3.. 0> 12 30 62
[O—BCLE CPU SSD 2R PCl E_80D PCIE_CPU RX PCl E_SSD D2R N<3.. 0> 12 30 62
[CO—BCLE QL K100M SSD ClK PCIE 80D AKPOE PCl E_ CLK100M SSD P 12 30 62 PCI ssD
[CO—BCOLE GLKI00M SSD ClK PCIE 80D AKPOE PCl E_ CLK100M SSD N 12 30 62 e
DR IBT M DP_80D DP_TX DP_TBTSNKO_M._P<3. . 0> 25
D—DR_IET M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
T DP_80D DP_TX DP_TBTSNKO_M._C P<3..0> ;.
= DP_80D DP_TX DP_TBTSNKO_M._C N<3..0> ;.
[Z0®—DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
=55 DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
[Een s DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 13 25
= DP_80D DP_AUX DP_TBTSNKO AUXCH C N 13 25
> DP_IBI_M DP_80D DP_TX DP_TBTSNK1 _M._P<3..0> 25
DP_TBT_M DP_80D DP_TX DP_TBTSNK1_M._N<3. . 0> 25
ey DP_80D DP_TX DP_TBTSNK1 _M._C P<3..0> 525
= DP_80D DP_TX DP_TBTSNK1I _M._C N<3..0> 525
[z DP_TET_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH P 25
[ DP_TET_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N 25
= DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
= DP_80D DP_AUX DP_TBTSNK1_ _AUXCH C N 13 18 25
OB INL M DP_80D DP_TX DP_I NT_M._P<3..0> 5 62
O iN M DP_80D DP_TX DP_| NT_M._N<3..0> s 62 SYNC MASTER=J43 M.B
DP_80D DP_TX DP_INT_M._C P<3..0> s 58 62 TTCE .
= te_gon o1 DP INT M _CN<3.. 0> . CPU Constrai nts
DP_| NT_AUXCH DP_80D DP_AUX DP_INT_ AUX CH C P o 62 d} le | nc.
% DP_I NT_AUXCH DP_80D DP_AUX DP_I NT_AUX _CH C N s8 62 bpP ® App
DP_I NT_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C P s 58
g DP_| NT_AUXCH DP_80D DP_AUX DP_I NT_AUXCH C N s s NOTI CE OF PRCPRI ETARY PROPERTY:
= e_aon e A DP | NT_AUXCH P HE R RV RAEE I o e
= e aon e DP I NI ADCH N RERESE R e e
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SATA_80D * =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
SATA_| COVP * =4x_DI ELECTRI C 2

SQURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per SI

team f eedback.

UART | nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*E#’{
UART_458 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
UART * =2x_DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*E#’{
PCH_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_80D * =80_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
usB * =2x_DI ELECTRI C 2 usB TOP, BOTTOM|  =4x_DI ELECTRI C 2
SQURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
USB3_PCH_TX USB3_PCH_TX * USB3_TX2T! USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C 2
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
USB3_PCH_TX *_RX * USB3_20THERHS __
USE3._PCH_RX . R " USB3720I'HI’EF$—|S" - SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
P—— " N s 20TTER USB3_TX2TX * =2. 5x_DI ELECTRI C ? »
USB3._ PO RX N " USB3_20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ?

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

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX20THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

*

=3x_DI ELECTRI C

team f eedback.

SATA_| COVP

PCH_SATAI COWP

[CO—PCH_SATA | CcOvP

O UsB HUB1 UP USB_80D USB USB_HUB UP_P
O UsB HUB1 P USB 80D USB. USB HUB UP_N
O UsB BT USB_80D USB. USB BT P
CO—UsB BT USB_80D USB USB_BT_N
= USB_80D USB USB_BT_CONN_P
D USB_80D USB USB_BT_CONN_N
D USB_80D USB USB_BT_WAKE P
= USB_80D USB USB_BT_WAKE N
[CO—UsB_TPAD USB_80D USB. USB _TPAD P
[CO—UsB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD _CONN_N
[ USB_80D USB TPAD_SPI _MOSI _USB_P
= USB_80D USB TPAD_SPI _M SO _USB_N
O USB TPAD M USB_80D USB. USB _TPAD M P
O UsB IPAD M USB_80D USB. USB _TPAD M N
[CO—USB_SDCARD USB_80D USB. USB_SDCARD P
[O—USB_SDCARD USB_80D USB USB_SDCARD N
[ SPl_45S SPl TPAD_SPI _MOSI
= SPl_45S SPI TPAD _SPI _M SO
[ SPI _45S SPI TPAD_SPI _CLK
O USB EXTA USB_80D USB USB_EXTA P
O USB EXTA USB_80D USB. USB EXTA N
D UART_45S UART. SMC _DEBUGPRT_TX L
[— UART_45S UART SMC _DEBUGPRT_RX_ L
CO—UsB2_EXTA USB_80D USB. USB2_EXTA MJUXED P
2_EXTA USB_80D USB. USB2_EXTA MJUXED N
2_EXTA USB_80D USB. UsSB2_EXTA MJUXED F P
2_EXTA USB_80D USB UsSB2_EXTA_MJUXED F_N
3_EXTA_RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P
3_EXTA RX USB_80D usB3 pcH RX_ | USB3_EXTA D2R N
3_EXTA_TX USB_80D use3 pcH TX | USB3_EXTA R2D P
O USB3_EXTA TX USB_80D usez_pcH TX | USB3_EXTA R2D N
[ USB_80D usB3 pcH RX_ | USB3_EXTA D2R F_P
[ USB_80D usB3 pcH RX_ | USB3_EXTA D2R F_N
= USB 80D use3 pcH TX | USB3_EXTA R2D F P
[ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
[ USB_80D use3 pcH TX | USB3_EXTA R2D C P
= USB_80D use3 pcH TX | USB3_EXTA R2D C N
, EXTB USB_80D USB USB EXTB P
, EXTB USB 80D USB USB EXTB N
3_EXTB RX USB_80D use3 pcH Rx | USB3_EXTB D2R P
O USB3_EXTB RX USB_80D usez_pcH Rx_| USB3_EXTB D2R N
= USA_8on Uses_pcri rx | USB3 EXTB D2R RC P
= UsA_8on Usps_pcri gx | USB3 EXTB D2R RC N
OSB3 _EXTB TX USB_80D use3_pcH Tx | USB3_EXTB R2D P
[O—UsB3_EXTB_TX USB 80D usB3 pcH TX | USB3_EXTB R2D N
[ USB_80D use3 pcH TX | USB3_EXTB R2D C P
= USB 80D use3 pcH TX | USB3_EXTB R2D C N
[O—UsB2_sD RX USB_80D USB3 PCH RX RPCI E_SD _D2RI
[O—UsB3_sD RX USB 80D usea pcH RX_ | NC USB3RPCI E_SD_D2RI
OSB3 sD TX USB_80D usea pcH T | NC USB3RPCI E_SD _R2D
OSB3 sD TX USB_80D usea pcH T | NC USB3RPCI E_SD _R2D
[ USB 80D usB3 pcH RX | USB3_SD D2R C P
[ USB 80D usB3 pcH RX | USB3_SD D2R C N
D USB_80D usea pcH TX | USB3_SD R2D P
= USB 80D usea pcH TX | USB3_SD R2D N
[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS
[O—PCH DIEECLK UNUSED | QK POE 80D | QK POE PCl E CLK100M PCH P
[O—PCH DIEECLK UNUSED | QK POE 80D | QK POE PCl E CLK100M PCH N
CO—PCHDIEEQK UNUSED | QK POIE 80D [ QK PAE PCH CLK96M DOT P
> PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POIE 80D | QK PAE PCH CLK100M SATA
[ CcPU 455 QK POE PCH CLK14P3M REFCLK

34

34

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

SYNC VASTER=CLEAN J41

SYNC DATE=11/13/201
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LPC Bus 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
LPC_455 . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
CLK_LPC 458 . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC *

=3x_DI ELECTRI C

CLK_LPC *

=4x_DI ELECTRI C

SQURCE: Cal pella Pl atform Desi

gn CGuide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SQURCE: Cal pell a Pl atform Desi

gn CGuide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_45S R 50S | TOP, BOTTOM | =50_CHM SE =50_OHM SE =50_OHM SE =50_OHM SE o
SMB_45S_R_50S . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

SVB * =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_455 * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VeI GHT

HDA * =2x_DI ELECTRI C I

SI O Si gnal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW * =4x_DI ELECTRI C ?

SPI Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
SPI_45s . =45_OHM SE =45_OHM SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG

SPI *

=4x_DI ELECTRI C

XDP Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_45S . =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
PCH_I TP * =2: 1_SPACI NG 2
Di spl ayPort
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
DP_80D * =80_OMDFF |  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX * _RX * DP_20THERHS
DP_TX * * DP_20THER
System O ock Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 455 . =45_OHM SE =45_OHM _SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_25M 45S . =45_OHM _SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

VEI GHT

CLK_SLOwW *

=2x_DI ELECTRI C

CLK_25M *

=5x_DI ELECTRI C

NOTE: 25MHz system cl

ocks very sensitive to noise.

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBC AD L PC 45S LPC LPC AD<3..0> 4
CO—LPC_ERAME | L PC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET_L 18
O—LBC aKaim K 1PC 455 | A K 1PC LPC ClLK24M SMC 17
= QK 1PC 455 | A K 1PC LPC CLK24M SMC R 12
OOl aKaam QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS v
[ QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS R 12
CO—SMUS PCH OK | SVB 455 R 509 SVB SMBUS_PCH CLK 1
OO SMBUS POH DATA | SMB 455 R 509 SMB SMBUS _PCH DATA 1

. PCH O | SMB 458 R 508 SMB SM._PCH 0_CLK 1

. PCH 0_| | sMB_455 R 509 SvE SM__PCH O_DATA »

| SVB 455 R509 sMB | 1 14

. SMC 1_S0_| SMB_45S R 508 SMB SMBUS_SMC 1_SO_SDA ;,}
O HABT AK HDA 45S HDA HDA BIT_CLK 12
= HDA 45S HDA HDA BIT CLK R 2
[O—HDA_SYNC HDA 45S HDA HDA_SYNC 2
[ HDA 45S HDA HDA SYNC R 12
O HDARST | HDA 45S HDA HDA RST R L 2
[ HDA 45S HDA HDA RST L 12
CO—HPASDIND HDA 45S HDA HDA_SDI NO 2
[O—HDA_SsDaT HDA 45S HDA HDA_SDOUT 2
[ HDA_45S HDA HDA _SDOUT_R 12
OO—BMsls aK QK SION45S| A K SION PM ClLK32K_SUSCLK R 13
[ K SION45S | K SIow SMC_CLK32K as
O—SBLaK SPl_45S [S= SPI_CLK R 4
[ SPl_45S SPl SPI _CLK aa
CO—SBL_ Ml SPl_45S [S= SPI _MOSI _R 4
[ SPl_45S SPl SPI _MOSI aa
CO—SPL_MSsO SPl_45S SPl SPI _M SO 14
= SPl_45S SPl SPI_M SO R aa
CO—SBLCs0 SPl_45S SPl SPI_CSO R L 14
[ SPl_45S SP| SPI _CS0_L m
= SPl_45S SP| SPI _SMC CLK s
[ SPl_45S SP| SPI _SMC MOSI s
[ SPl_45S SP| SPI _SMC M SO s
= SPl_45S SP| SPI_SMC CS L s
[ SPl_45S SPl SPI_MB_CLK aa
[ SPl_45S [S= SPI _M.B_MOSI as
[ SPl_45S SPl SPI_M.B_M SO a4
[ SPl_45S SPl SPL_MB CS L aa
[O—POE AR RD PGl E_80D paE pcH TX | PCILE AP _R2D P 20
CO—BOLE AP R2D PCl E_80D paE pcH TX | PCIE_AP_R2D N 20
= PCl E_80D paE pcH TX | PCE AP R2D C P 14
[ PCl E_80D paE pcH TX | PCLE AP R2D C N 14
[CO—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
CO—BOE AP 2R PGl E_80D paE pcH RX | PCLE AP_D2R N 14
CO—BOE O KIOOM AP K PCOE 80D| QK PAE PCl E_ CLK100M AP_P 12
CO—BOE QKIOOM AP K POE 80D| QK PAE PCl E_ CLK100M AP_N 12
[O—POE TBT_R2D PCl E_80D paE pcH TX | PCLE TBT_R2D P<3.. 0> 25
CO—BQLE IBL RD PCl E_80D paE pcH TX | PCILE TBT _R2D N<3.. 0> 25
[ PCl E_80D paE pcH X | PCLE TBT_R2D C P<3..0> .,
[ PCl E_80D paE pcH TX | PCIE _TBT _R2D C N<3..0> 4,
[O—BCOLE IBT 2R PCl E_80D paE pcH RX | PCILE TBT _D2R P<3..0> 14
[O—BPOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT _D2R N<3. . 0> 14
[ PCl E_80D paE pcH RX | PCILE_TBT_D2R C P<3..0>
[ PGl E_80D paE pcH RX | PCE TBT_D2R C N<3..0>
CO—POLE_CLKI00M TBET K PCOE 80D| QK PAE PCl E CLK100M TBT_ P 12
[CO—BOLE_CLKI00M TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 12
[ K PCOE 80D| QK POE PEG CLK100M P
= K PCOE 80D| QK PAE PEG CLK100M N
CO—Xoe 10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O—X2_1D0 PCH 45S PCH | TP XDP_PCH TDO 2
[O—X2_ MG PCH 45S PCH | TP XDP_PCH TMS 2
CO—XDR_IX PCH 45S PCH | TP XDP_PCH_TCK 12
O—BAE CAM PCl E_80D paE pcH X | PCIE_CAMERA R2D P
[CO—BAE CAM PCl E_80D paE pcH X | PCILE_CAMERA R2D N
[ PCl E_80D paE pcH 1X | PO E_CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCLE_CAMERA R2D C N
CO—POE cam PGl E_80D pa £ poH Rx | PCI E_ CAMERA D2R P
O—BQE CAM PGl E_80D paE poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH RX | PCILE_CAMERA D2R C P
[ PCl E_80D pa £ pcH RX | PCI E_CAMERA _D2R_C N
[O—POLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KI00M CAMVERA P
[O—POLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KI0O0OM CAMVERA N
[ K PCOE 80D| QK PAE PCl E CLK100M CAMVERA C P
= K PCOE 80D| QK PAE PCl E CLK100M CAMERA C N

35 44 62

35 44 62

59

62

25 38 54

25 38 54

38 41 42

38 41 42

Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO——SYSALK (L K32K _RIC K SION45S | K SIOw SYSCLK_CLK32K _RTCX1

[CO—-SYSCK O K25M SB ClK 25M 455 | A K 25M SYSCLK CLK25M CANMERA

[ ClK 25M 455 | A K 25M CLK25M CAM CLKP

[ ClK 25M 455 | A K 25M CLK25M CAM XTALP_R

= ClK 25M 455 | A K 25M L K25M CAM XTALP

[ ClK 25M 455 | A K 25M CLK25M CAM XTALN

[ ClK 25M 455 | A K 25M CLK25M CAM CLKN

[CO--SYSQLK (L K25M TBT ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT

[ ClK 25M 455 | A K 25M SYSCLK_CLK25M TBT_R

[CO——SYSOLK (L K25M XTAL ClK 25M 455 | A K 25M SYSCLK_CLK25M X1

[ ClK 25M 455 | A K 25M SYSCLK_CLK25M X2

[ ClK 25M 455 | A K 25M SYSCLK_CLK25M X2 R

[ ClK 25M 455 | A K 25M SDCLK CLK25M X2

[ ClK 25M 455 | A K 25M SDCLK_CLK25M X2_R

[ ClK 25M 455 | A K 25M SDSCLK_CLK25M X1
SYNC NMASTE| 43 M_B SYNC DAT!

TTTLE
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER &L%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’G/’A;Z" ELECTRI CAL RAI NT SET P"'YS' (:A'\II_E-F_;;Z(E] '\G
MEM 40S * =40_oHM SE | =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM SE I\/EMiA Ko — VEM 70D VEM LK VEM A CLK P<0>
I > o — = — == 7 20 24
MEM 50S * =50_oM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE MM A G KO MEM 70D MEM Cl K = ﬁ v_g <9; 720 24
NEM_70D * —7o_aonFF| =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF | =70_OHM DI FF |=70_OHM DI FF OO MEMACKL MEM_ 70D MEM CLK VA CLR—NE TS T
MEM 73D * =73_oam Dl FF| =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF | =73_OHM DI FF |=73_OHM DI FF D: MEM A CTRL. MEM 40S MEM CTRI. = ﬁ_ CS Eéi .. 0> 720 21 24
MEM A_CTRL MEM 40S | VNEM CTRL = 72021 2 01
g MEM A_CKEQ MEM 40S | MEM CMVD EMCA CKE<1. . 0> 720 24
. > MEM A_CKE1 MEM 40S | NEM CVD EMCA_CKE<3. . 2> 721 2
SpaCI ng Rul e Set s > _MEM A CMVDO MEM 40S | NEM CMD EM™A"CAA<9. . 0> 7202 0 D
> MEM A CMVDL MEM 40S | NEM CVD EMCA_CAB<9. . 0> 72120 61
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ I\/EM_A_II) BYTEQ 'VEM_40% '\/EM_A_DATA_O - A L 7 .. 0> e
VEM_DATA2SELF * =2x_DI ELECTRI C ? D': MEM A DQ BYTE1 | MEM 40S [ NEM A DATA 1 EMA_DOX15. . 8> _—
" - === o—MEM A DQ BYTE2 [ NEM 40S MVEM A_DATA_2 EM- A D23, . 16> Ter
NVEM DATAZOTHERVEM =8x_DI ELECTRI G 2 o—MEM A DQ BYTE3 | MEM 40S MEM A DATA 3 EMA 31..24> 7o
MEM_DQS20/NDATA * =3x_DI ELECTRI C| ? >—MEM A DQ BYTE4 [ NEM 40S MEM A DATA 4 = ﬁ_ % . 32> 721 e
- = > MEM A DQ BYTES [ MEM 40S | NEM A DATA 5 = .. > .
MEM_ VD2 VD * =3x_DI ELECTR G 7 > MEM A DQ BYTEG [ MEM 40S | NEM A DATA 6 EM_A 5.. > 7
MEM OVD2CTRL * =3x_DI ELECTRI C| ? — MEM A DQ BYTEZ [MEM 40S | NEM A DATA 7 EMCA DO<63. . > 7
— MEM A_DQSQ MEM 70D | NEM A DQS 0 EMCA S P<0> 761
MEM CTRL2CTRL * =3x_DI ELECTR G ? Y=Y MEM 70D | MEM A_DOS. 0 EMCA_DQO 0>
= LA 1 L A_DQS_ = -
MEM_CLK2CLK * =6x_DI ELECTRI C| ? MM A DQS1 MEM 70D | MEM A_DQS 1 = ﬁ DC) -’<%> 76
— DOS DOS = > 761
oizoveer | | o Eecd Sbeanasr —ewson e a s | VEVEA-RS NELS : —
1 1 LA _DQS_ = -
MEM_2PWR * =2x_DI ELECTRI C| 10000 ——MEMLA_DQS2 MVEM 70D MEM A DQS_2 = ﬁ i _,<2; 76
MEM_2GND * =2x_DI ELECTRI C| 10000 = ﬁm_ﬁ_mmnz ﬁm-;gg ﬁm_ﬁ_mna;_z ENECA 3> i
MEM _20THER * =6x_DI ELECTRI C| ? D: MEM A DQS4 MEM 70D MEM A DQS 4 EMCA_DOS P<4> 7
. o> MEM A D54 MEM 70D | NEM A_DQS_4 = ﬁ D() e ; .
— MEM A DQS5 MEM 70D [ MEM A DQS 5 =
Menor y to Power SpaCI ng _ > MEM A DQS5 MEM 70D | MEM A_DQS 5 EM-A_ DO 5> 76
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET [— NVEM A_DQS6 NVEM 70D MEM A DS 6 - ﬁ i: "<g; 7 21 61
NEM_PVIR VEM * - NEM 2PVR NEM 70D |VEM TERM MEM 73D oo VEMAXEG MEM 70D MEMLA DB B EM- AR P<7> e
MEM_PWR * * DEFAULT MEM 40S [MEM TERM MEM 50S D': MEM A DQS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 761
1 MEM B ClL KO MEM 70D | MEM CLK VEM B CLK P<0> 722 2 C
Menor y to G\D SpaCI ng} __ g MEM B_Cl KO MEM 70D | MEM I K = K_N<O> 722 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [— MEM B Cl K1 NVEM 70D NVEM ClL K - D UL ‘(<: <%; 723 24
— > MEMB aKi MEM 70D | MEM G K EM B Cl 720 2
G\D VEM * MEM_2GND > MEM B CTRL MEM 40S | MEM CTRL = CS T<1..0> 720 23 20
. . > MEM B CIRL MEM 40S | VNEM CTRL EM B <0> Rp——
Menory Bus Spaci ng Group Assi gnnents = MEMB_CKEO NEM40S | VEM QWD EMTB-CKE<1. . 0>
— e MM B CKE1 MEM 40S MVEM_CVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\KZLRULFE?SI%T» NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\KZLRULFE?SI%T» MVEM B_CMDO MEM 40S MEM VD = B CAA<\. | > s 2220 6
MEM A_DQS_0 |MEM A_DATA_O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM_20THER D': MEM B CVD1 MEM 40S MEM CMD EM B C)éB;\.. 5 > 723 20 01
— — EMB . 0> u
MEM A _DQS_1 [MEM A DATA_1 * MEM DQS2OVINDATA MEM A_DQS_1 * * MEM_20THER = ﬁm-g—g Sﬁg ﬁm-jg: ﬁm-g-x;ﬁ—? EMBDO<15 . 8> i
MEM A_DQS_2 |MEM_A_DATA 2 * MEM_DQS20/NDATA MEM A_DQS_2 * * MEM 20THER E': MEM B DQ BYTE2 | MEM 40S MEM B DATA 2 = = if . %2> 761
— — EM B 31. . > . -
MEM A_DQS_3 |MEM_A_DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 * * MEM_20THER = ﬁm-g—g Sﬁg ﬁm-jgz ﬁm—g—x;ﬁ—j = 30 . 30> °
LB L 1B EM B 39. .3 R
MEM_ A DQS_4 |MEM_ A _DATA 4 * MEM_DQS2OMRDATA MEM_A_DQS_4 * * MEM_20THER ——MEM B_DQ BYTE5 | MEM 40S MEM B DATA_ 5 = g . > 76
—— — EM B .. > 76
MEM A_DQS 5 [MEM A _DATA_5 * MEM DQS2OVINDATA MEM A_DQS_5 * * MEM_20THER = ﬁm-g—g Sﬁg? ﬁm-jg: ﬁm-g-x;ﬁ 3 = 5 6> °
= A B A A B_ _ =\Yl= .. -
MEM A DQS_6 |[MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM _20THER ——MEM B DQSO MEM 70D MEM B DQS_Q EM B <8> 7 e
— — DOSO DOS EM B > Ve
MEM A_DQS_7 |MEM A DATA_7 * MEM DQS2OVIRDATA MEM A_DQS_7 * * MEM_20THER = ﬁm-g—mm ﬁm-;gg ﬁm—g—m—? = i P11 °
= 1 B_ 1 I B_DQS_ EVI B -
MEM B_DQS_0 |MEM B_DATA 0O * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER ——MEM B_DQS1 MVEM 70D MEM B DQS_1 EM B DO _,<%> 7 e
— — DOS, DOS EM B > Ve
MEM B_DQS_1 |[MEM B_DATA_1 * MEM DQS2OVINDATA MEM B_DQS_1 * * MEM_20THER = ﬁm-g—msg ﬁm-;gg ﬁm-g—ms—g = e S e
MEM B_DQS_2 |MEM B_DATA 2 * VEM_DQS20/NDATA MEM B_DQS_2 * * MEM 20THER D: MEM B DQS3 MEM 70D MEM B DQS 3 EM B DOS P<3> -
— —— DOS DOS EM B 3> Ve
MEM B_DQS_3 [MEM B_DATA_3 * MEM DQS2OVRDATA MEM B_DQS_3 * * MEM_20THER = ﬁm—g—mﬁ ﬁm-;gg ﬁm-g—ms—j = e DoAS e
MEM B_DQS_4 |MEM B_DATA 4 * VEM_DQS20/NDATA MEM B_DQS_4 * * MEM 20THER D: MEM B DQS4 MEM 70D MEM B DQS 4 EM B i e > 7
—— — DS DOS = = > 761
MEM B _DQS 5 |VEM B_DATA 5|  * VEM_DQS20MDATA| | MEM_B_DQS 5 * * MEM 20THER OO MEM.B_DXES MEM_ 70D MEMLBDXS 5 EMB—DO 2 e
MEM B_DQS_6 |MEM B_DATA_6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER D: MEM B DOQS6 MEM 70D | MEM B DQS 6 EM B i -’<g> 726
— — DOS! DOS, EM B > o
MEM B _DQS_7 |VEM B_DATA 7|  * VEM_DQS20MDATA| | MEM_B_DQS_7 * * MEM 20THER O MEM.B_DORa MEM 70D MEMB_DOS_6 EM B IXE—P<7> e
_ MEM_A_DATA 0 * * MVEM 20THER D: MEM B DQS7 MEM 70D MEM B DQS 7 EM B_DQ 7> 7 e
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC l\GﬁRUL»EiSI%TF MVEM A _DATA 1 * * NVEM 2 OTHER
* > —SAVE " — —
MEM *_DATA_ - VEM DATAZSELF NMEM_A DATA 2 * * MEM_20THER NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET o v -
MEM_A_DATA_3 * * MEM 20THER | |MEM_A_DATA_O|MEM * _DATA_* * MEM_20THERVEM | = ﬁm—p\m R V653 = REECA A #8777 =®
= L OVe_S3_IVE] E lo 0 20 2
MEM_A_DATA_4 * * MEM_20THER MEM_A_DATA_1|NMEM * _DATA * * NEM_20THERVEM = NEM PVR 0 V: b‘: E y/-w :—(,Il{é 1010 20 21
MEM_A_DATA_5 * * MEM 20THER | |MEM_A_DATA 2 |NMEM * _DATA_* * MEM_20THERVEM | = ﬁm—p\m“ R OV6 53 = V: EEDO B . %%
= L O0V6_S3_ IVE] E 1010 22 20
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM_A DATA 6 * * MEM 20THER MEM_A DATA 3|MEM * _DATA * * MEM_20THERVEM
MEM * _DATA_* MEM_* * vem patazorHerRveM| | MEMLA_DATA_7 * * MEM 20THER | |MEM_A_DATA_4|NMEM * _DATA_* * MEM_20THERVEM |
= MEM B_DATA 0 * * MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM_20THERVEM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET - — — — N - — — - — — R
— * * > > "
VEM OVD VEM OVD " NEML VD25 MEM B_DATA_1 MEM 20THER |  |MEM A DATA 6|MVEM *_DATA_ NEM_20THERVEM
— " " * > "
VEM OVD VEM CTRL " prypp— MEM B_DATA_2 MEM 20THER |  |MEM A DATA 7|MEM *_DATA_ NEM_20THERVEM
VReTR " " > * "
VEM CTRL VEM CTRL " P p——— MEM B_DATA_3 MEM 20THER |  |MEM B DATA O|MEM *_DATA_ NEM_20THERVEM
MEM _B_DATA_4 * * MEM_20THER MEM B_DATA_1|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPACI NG RULE SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2|MEM * _DATA * * MEM_20THERVEM SY’\C” !\ﬁSTERECHI INAREXY S DA 00, 0 201
MEM_CLK MEM_CLK * MEM CLK2CLK| |MEM B_DATA_6 * * MEM 20THER | |MEM B_DATA_3|MEM * _DATA * * MEM 20THERVEM Menor Yy Constraints
— MEM B_DATA 7 * * MEM 20THER MEM B_DATA_4|NMEM * _DATA * * MEM_20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\KZLRULFE?SI%T» NEM_CMD - - NEM 2 OTHER MEM B_DATA 5|NEM *_DATA * - VEM 20THERNEM R Appl e Inc. —
* * " S ——
VEM. VEM. NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM_ 2OTHERVEM ———————————
MEM CLK * * MEM 20THER MEM B DATA 7|MEM * DATA * * NEM720THERN‘EMF THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
— — — — — — R FOSESER AGRERS 6 THE FoLLOW NG
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Constrai nts

Physi cal / Spaci ng Constraints provi ded by Chi
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GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’C*?P‘
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t / DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER 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’C*?P‘
TBTDP_80D * E80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_Di ELECTRI C 2
TBTDP_RX TBTDP_TX * TBTDP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x_Di ELECTRI C 2
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP, BOTTOM| =6x_Di ELECTRI C 2
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20Ti HERHS SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG ViEI G—rr »
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DI ELECTRI C 2
TBTDP_RX * * TBTDP_20THER | TBTDP_TX2RX * =6x_DI ELECTRI C 2

TBTDP_2C0THERHS

=6x_DI ELECTRI C

TBTDP_20THER

=4x_DI ELECTRI C

2> &

25 62

25 62

Thunder bol t

I C Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

[— DP_80D DP_TX DP_A LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT A D2R C P<1..0>
(- TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0>
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1>
CO—IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>

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

[ DP_80D DP_AUX DP_TBTPA AUXCH N

= DP_80D DP_AUX DP_A_AUXCH DDC P

[ DP_80D DP_AUX DP_A_AUXCH DDC N

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

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

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

f— DP_80D DP_TX DP_B LSX M._N<1>

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

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

[ DP_80D DP_AUX DP_TBTPB_AUXCH N

= DP_80D DP_AUX DP_B_AUXCH DDC P

[ DP_80D DP_AUX DP_B_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_B_D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N

NET_TYPE

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

" SPI TBT _SPI_45S | TBT SPI TBT_SPI _MOSI
O IBL_SPL_M SO TBT SPI_45S | TBT SpPI TBT_SPI _M SO
O—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual - port

Only used on hosts supporting Thunderbolt video-in

hosts.
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M PI

| nterface Constrai nts

Properties

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

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

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

M Pl _DATA * * M Pl _20THER
M Pl _DATA CLK_M PI * MPI_2CLK
CLK_M PI * * M PI CLK_20THER

Menory Bus Constraints

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

Spaci ng Rul e Sets

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

Menory

Bus Spaci hg Group Assi gnnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2_MEM O K MEM CAM CLK P a1 a2
OS2 MEM K S2_MEM 85D S2_MEM QLK VEM CAM CLK_N a1 2
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM _CKE a1 2
[CoD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
™ S2_NEM 45S S2_MEM CTRI NVEM CAM ODT 32
S2_NEM CMD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
>—S2_MEM VD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L a1 2
O—S2_MEM QVD S2_NEM 45S S2_NEM CMD MEM CAM VE L 2 a2
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM CAM BA<O> a1 2
OS2 MEM D S2_NMEM 45S S2_NMEM CMD MEM CAM BA<1> a1 32
OS2 MEM QD S2_NEM 45S S2_NEM CMD VEM _CAM BA<2> a1 a2
»—S2_MEM DQS0 S2_NEM 85D S2_IVEM DQSO MEM CAM DQS P<0> a1 a2
CO—S2_MEM DQS0 S2_NEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 a2
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 VEM _CAM DQS_P<1> a1 a2
[»—S2_MEM D1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DivkO> a1 2
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI VEM CAM Divkl> a1 2
DS MEM A S2_NEM 45S S2_NEM CMD NVEM CAM A<14.. 0> a1 2
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DQ<7. . 0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx<15. . 8> a1 32
[ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P a1 32
[ MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N a1 2
= M Pl _85D M Pl _DATA M Pl _DATA_CONN_P a2 62
= M Pl_85D M Pl _DATA M Pl _DATA CONN_N 32 62
> MPLaK s M Pl_85D K MPI MPl_CK P a1 2
> MPL_aK s M Pl_85D K MPI M Pl _CLK N a1 a2
] M Pl_85D K MPI M Pl _CLK CONN P 32 62
= M Pl_85D K MPI MPlI _CLK CONN N 32 62
S2_NEM PR PP1V35_CAM a1 a2
[l S2_NEM PR PPOV675_CAM VREF a1 3
[ S2_NEM PWR PPOV675_MEM _CAM VREFCA 3.
=

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM_CMD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM _CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -
= vevow [ s veion | < omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM URL * s2 C'VDZCTRL o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_MEM CTRL * S2_CTRLZCTRL S2_MEM PVR | S2_MEM* * S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM_PVR DEFAULT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NEM *

*

S2MEM 2GND

PPOV675_MEM _CAM_VREFDQ 2.
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ALLON ROUTE SMC SMBus Net Properties
PHYSI CAL_RULE_SET 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
N LAYER? NET_TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MW =STANDARD 0.1 MW 0.1 MW . SMC 0_SO_ | SMB 45S R 50S | SMB SMBUS SMC 0_SO0_SCL 35 38 58
L SMC QSO | SMB 455 R 50S | SMB SMBUS _SMC O_SO_SDA a5 30 58
_SMC_1_S0_ | SMB 455 R 505 | sMe SMBUS SMC 1 SO SCL 14 32 35 38 41 42 62 67
_SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 35 38 41 42 62 67
. SMC.2_S3_ | SMB 455 R 50S | SMB SMBUS_SMC 2 S3 SCL 35 38 50 63
L SMC 2 S3_ | SMB 455 R 50S | SMB SMBUS SMC 2 S3_SDA 35 38 50 63
L SMC 3 |sveassreosfsve | SMBUS SMC 3 SCL ~ sisswawee
_SMC 3 | SMB 455 R 50S | SMB SMBUS_SMC 3_SDA 34 35 38 42 62
_SMC5_G3_ | SMB 455 R 50S | SMB SMBUS SMC 5 G3_SCL 35 38 46 48 62
L SMC 5 G3 | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 55 38 46 18 &2
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE_DI EEPAIR CHGR CSI _P 8
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSlI _N s
[ 2T01_DI EEPAI R CHGR CSI _R P a8
[ 2T01_DI EEPAI R CHGR CSI_R N .
[ —SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO P s
O —SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO N s
[ 2T01_DI EEPAI R CHGR CSO R P a a8
[ 2T01_DI EEPAI R CHGR CSO R N a a8

SYNC MASTER=CHI NVAY J41 SYNC DATE=09/ 13/ 201
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J11/ 313 Speci

fic Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘C*?P‘
SENSE_1TOl_45S * =17GL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DIFFPAIR | =1TOL_DI FFPAIR
SENSE_1TOL_P2MM * -1TOL DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * -1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * -1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2

AREA_TYPE | SPACI NG _RULE_SET

SENSE * =2: 1_SPACI NG 2 cPU_cow aD * aD_P2MM
THERM * =2: 1_SPACI NG 2 CPU_VCCSENSE oD * oD P2MW
AUDI O * =2: 1_SPACI NG 2

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2

AREA_TYPE | SPACI NG RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET LAYER G\D CLK_PCI E *
QD * =STANDARD > an POl E* *

oD SATA* .

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o use .
G\D_P2WM * 0.20 W1 10000 o LVoSst .
PVR_P2MM * 0.20 W1 10000 SB_PORER GKPAE .
SB_POVER SATA* *

SB_POVER SATA* *

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE
PHYSI CAL SPACI NG

[CO—SENSE_DIFEPAIR

THERM 1TOL 45S | THERM INLET _THVSNS D1_P

THERM 1TO1_45S | THERM I NLET_THVBNS_D1_N

[CO—SENSE_DIFEPAIR

O —SENSE DIFEPALR THERM 1TOL 459  THERM TBTTHVENS D2_R P
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVENS D2_R N
CO—SENSE DIFEPAIR THERM 1TOL 459  THERM TBTTHVSNS D2_P

O —SENSE DIFEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_N
CO—SENSE DIFEPAIR THERM 1TOL 459 THERM TBT_M.BBOT_THVSENS P
[CO—SENSE_DIEEPAIR THERM 1TOL 459  THERM TBT_M.BBOT_THVENS N

DI FEPAI R

THERM 1TOL 459 THERM M.BBOT_THVENS D3_P

THERM 1TOL 459 THERM M.BBOT_THVENS D3_N

CO—SENSE DIFEPALR

[CO—SENSE DI EFPAIR SENSE_1TOl_455 SENSE TBOTHVSNS_D2_P
CO—SENSE DIFEPALR SENSE_1TQ1_45 SENSE TBDTHVSNS D2_N
[CO—SENSE DIFEPAIR SENSE_1TOL_45 SENSE CPUTHVSNS D2_P
CO—SENSE DIFEPALR SENSE_1TOL_45 SENSE CPUTHVSNS D2_N
[CO—SENSE DIEEPAIR | SENSE 17Ol P2MM SENSE CPUVCCI OS0_CS_N
CO—SENSE DIEEPAIR | SENSE 1TOL P2MM SENSE CPUVCCI OS0_CS_P
O —SENSE DIFFPAIR | SENSE 1TOl P2MM SENSE CPUVR | SNS1_P
CO—SENSE DIFFPAIR | SENSE 1TOl P2MV SENSE CPUVR | SNS1_N
CO—SENSE DIFEPAIR SENSE_1TOL_45 SENSE CPUWR | SNS2_P
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE CPUVR | SNS2_N
[ SENSE_1TQI_P2MM SENSE CPUVR | SNS1_P_R
[— SENSE_1TQI_P2MM SENSE CPUVR | SNS1_N_R
[ SENSE_1TQL_45 SENSE CPUWR | SUM R P
[ SENSE_1TOL_45 SENSE CPUVR | SUM R N
O —SENSE DIFEPAIR [ SENSE 1TOl P2MM SENSE | SNS_CPUDDR P
CO—SENSE DIEEPAIR | SENSE 1TOI P2MM SENSE I SNS_CPUDDR N

- DI EEPAIR SENSE_1TOl 455 SENSE | SNS P3V3S5_N
D—SENSFD SENSE_DI EFPAIR SENSE_1TO1_45 SENSE | SNS _P3V3S5_P
CO—SENSE DIFEPAIR SENSE_1TQ1_45 SENSE I SNS 3Vv3_S0_P
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE I SNS 3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TQL_45 SENSE | SNS_CAMERA P
CO—SENSE DIFEPAIR SENSE_1TQ1_45 SENSE | SNS_CAMERA N
[CO—SENSE_DI EFPAIR SENSE_1TO1_459 SENSE I SNS_P3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TO1_459 SENSE I SNS_P3V3_S0_P
[CO—SENSE DIEEPAIR | SENSE 1TOI P2MM SENSE I SNS_1V05_S0_P
CO—SENSE DIEEPAIR | SENSE 1TOI P2MM SENSE I SNS_1V05_S0_N

- DI EEPAIR SENSE_1TO1_45 SENSE | SNS BMON_GAI N P
D—SENSFD SENSE_DI EEPAI R SENSE_1TQ1_45 SENSE | SNS_ BMON_GAI N N
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE I SNS HS COWVPUTI NG N
O —SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_HS COVPUTI NG P
CO—SENSE DIFEPAIR SENSE_1TQL_45 SENSE | SNS HS OTHER N
CO—SENSE_DI EEPAIR SENSE_1TOl_459 SENSE I SNS HS OTHER P
CO—SENSE DIFEPAIR SENSE_1TQ1_45 SENSE I SNS 1Vv2_S3 N
CO—SENSE DIFEPALR SENSE_1TOl_459 SENSE I SNS_1V2 _S3 P
O —SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS_Al RPORT N
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS Al RPORT_P
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE I SNS_SSD N
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE | SNS _SSD P
O —SENSE_DI EEPAIR SENSE_1TOl 455 SENSE | SNS LCDBKLT N
CO—SENSE DIFEPAIR SENSE_1TO1_45 SENSE | SNS LCDBKLT P
[CO—SENSE DI EFPALR SENSE 1TQ1_45 SENSE | SNS_PANEL_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_PANEL_P
[Z»—SENSE DI FEPALR SENSE_1TQL_45 SENSE I SNS HS GAI N N
[Z>—SENSE DI FEPALR SENSE_1TOl 455 SENSE I SNS HS GAIN P

1TOl DIEEPAIR | AUDI O SPKRAMP_| NR P

a2z

a2z

a0 53

a0 53

39 41

39 41

1TOl DIEEPAIR | AUDI O SPKRAMP_| NR N

1TOl DIEEPAIR | AUDIO MAX98300_R P

1TOl DIEEPAIR | AUDIO MAX98300_R N

SPKR DI EEPAIR | AUDI O SPKRAMP_ROUT_ P

SPKR DI EEPAIR | AUDI O SPKRAMP_ROUT_N

sB_powrr | PP3V3_S5

11 13 15 16 17 18 28 29 40 52

g
5556 57 58 60 62

sB_powrr | PP3V3_ SO

a\D GN\ND

8 11 1213 15 17 58 57 §9 34 36
8713613001025 744880
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