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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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G oups Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M_B_COMVON ALTERNATE, COVMON, MLB_M SC, MLB_DEBUG: ENG, M_LB_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_PVWR: S3, SD_ON_M_B, VCORE_FETS 37651032 | 37650855 ALL Toshiba At for Brodes
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 37651129 | 37650855 ALL NP alt for B odes dual
M_.B_DEVEL: PVT XDP_CONN o 37651089 | 37651128 ALL NP alt for Diodes single
M_B_DEBUG. ENG DEVEL_BOM XDP, LPCPLUS o 13850684 | 13850660 ALL Mrrata alt to Taiyo Yuden
M_B_DEBUG PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PROD o 138S0703 | 13850648 ALL Mrrata alt to Taiyo Yuden
D M_B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15250586 | 15251301 ALL Dal o/ Vi shay alt to Cyntec
37280186 | 37280185 ALL N alt to D odes
OJr r ent Sensor Conf i gur at i on 197S0479 | 19750478 ALL 200uW Epson alt to NOK
BOV GROUP BOV CPTI OB = CPU DRAM CFG Chart 376S1053 | 37650604 ALL [ —
I SNS: ENG 1 5 £8P 1 5 YE8 G115 PV 13 1E5 A PCRT | 56 Y 50 1 56 Y. LT 1 56, £8 P15, 115 1E5 05 10 Y5 YA 1 5, A £8P 725 P 18 VENDCR CFG 1| CFG 0 37150713 | 37150558 ALL  [oses ot to sTuere
I SNS: PROD 51575 125 o 1 515 A 68 PRV 1 0 P13 L 50 8 LR 161 P 5616 550115 63 Y 611 2 A1 5 PR 15 6L P 175 16 HYNI X 0 0 12850371 | 12850376 ALL [ e oo s
SAVBUNG 1 0 128S0394 | 12850415 ALL NEC alt to Sanyo
CPU DRAM SPD St r aps M CRON 0 1 15281821 | 15281757 ALL Oyntec alt to NEC
| BOM GROUP | BOM OPTI ONS - ELPI DA 1 1 19750480 | 197S0343 ALL NOK crystal alt to TXC
— 197S0481 | 197S0343 ALL Epson crystal alt to TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM _TYPE: HYNI X_4GB - .
— 107S0254 | 107S0241 ALL ntec sense Ralt to TFT
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB S| ZE CFG 2 d
— 4GB 0 35383452 | 35351286 ALL Maximalt to Mcrochip
DDR3: SAMSUNG 4GB RAMCFQO: L, RAMCFGL: H, RAMCF&2: L, RAMCFG3: L, DRAM _TYPE: SAMSUNG 4GB
— 128S0386 | 12850284 ALL Kemet alt to Sanyo
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG 8GB 8GB 1 il
— 128S0397 | 12850325 ALL Kemet alt to Sanyo
DDR3: ELPI DA_4GB RAMCFQO: H, RAMCFGL: H, RAMCF&2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB il
— 377S0155 | 37780104 ALL sem alt to Infineon
DDR3: ELPI DA _8GB RAMCFQD: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB Dl E REV CFG 3
— 128S0398 | 12850220 ALL Kemet alt to Sanyo
DDR3: M CRON_4GB RAMCFGD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB A 0 il
B 1 197S0542 | 197S0544 ALL NDK alt to TXC
C Pr Ogr armabl e Par t S 197S0545 | 19750544 ALL Epson alt to TXC
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON 13850681 | 13850638 ALL | v w to smuno
33550865 1 EEPROM 256KBI T, SP1, SMHZ, 1. 8V, 2X3GFN U2890 CRI TI CAL | TBTROM BLANK 13850841 | 13850638 ALL | et to samns
34153802 1 |G, EEPROM O R (V23. 4) EVT, 941/ 341 U2890 CRITICAL | TBTROM PROG 37651180 | 37650761 ALL | s o o by
33851159 1 | 1 overz m omer soom ps vou 970, 15780 U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL e omoe
33550809 1 64 MBIT SPI SERIAL DUAL /0O FLASH BX6X0. 8 uU6100 CRI Tl CAL | BOOTROM MAC: BLANK| 10750255 | 10750240 ALL Ontee alt o T
33550803 1 64 MBIT SPI SERIAL DUAL 1/0O FLASH BX6X0. 8 uU6100 CRI Tl CAL | BOOTROM NUM BLANK| 10750250 | 10750248 ALL ontee alt to T
341S3809 1 IC,EFl ROM (V0071) DVT, J41/J43 u6100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754525 1 HSW SRL6M PRQ O, 1. 3, 15W 243, 1. 0, 3M BGA uo500 CRI Tl CAL CPU: 1. 3GHZ
33754526 1 HSW SRI6L, PRQ CD, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI Tl CAL CPU: 1. 4GHZ
33754528 1 HSW SRI6H, PRQ CD, 1. 7, 15W 243, 1. 1, 4M BGA uo500 CRI Tl CAL CPU: 1. 7GHZ
33851113 1 1 C, TBT, CR-4C, B1, PRQ Ol O, 288, 12X12 FC- CSP u2800 CRI Tl CAL
338S1186 1 | C, BOMI5700A2, S2 PO E CAVERA PROCESSCR u3900 CRI Tl CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 311/J13 M.B DYMAX ADHESI VE 29993- SC 0. 4G GLUE CRI Tl CAL
B 825-7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Qr310, Q7320 CRI TI CAL VCORE_FET: REN
37651104 2 MOSFET, N- CH, 25V, 30A, 6. 1M 8P 3. 3X3.3 DFN Qr311, Q7321 CRI TI CAL VCORE_FET: REN
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 Tl CAL BOM OPTI ON
33380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, U2600 CRI TI CAL DRAM TYPE: HYNI X_4GB
33380681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl 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
33330678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, U2500, lz6oo| CRI Tl CAL DRAM TYPE: ELPI DA 4GB
A 33350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: ELPI DA_8GB
33350679 4 1 C, SDRAM 8Gh, LPDDRS- 1600, 178P FBGA 12300, U2400, 2500, w2600 CRI Tl CAL DRAM TYPE: M CRON_4GB SYN(%, ’I\ﬁSTEkJA'S L= VIV SMNI=S OV E VIR
BOM Confi gurati on
d} Appl e I nc. S_NUM> D
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BOM Vari ant s Alternate Parts
BOM NUMBER BOM NAMVE BOM OPTI ONS PART NUMBER | e NOVBER | BOV OPTION | REF DES | COWENTS:
639-4118 PCBA, MLB, BEST, HY 4GB, J41: M_B_CMNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_4GB 685- 0062 | 685- 0063 ALL Renssss st to W shay
639- 4274 PCBA, MLB, BEST, HY 8GB, J41 MLB_CMNPTS, CPU: 1. 7GHZ, DDR3: HYNI X_8GB
639- 4275 PCBA, MLB, BEST, EL 4GB, J41 M_B_CMNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA_4GB
639- 4276 PCBA, MLB, BEST, EL 8GB, J41 M_B_CMNPTS, CPU: 1. 7GHZ, DDR3: ELPI DA_8GB 23350704 | 33350700 (AL P—
639- 4702 PCBA, MLB, BEST, M 4GB, J41 MLB_CMNPTS, CPU: 1. 7GHZ, DDR3: M CRON_4GB
D 639- 4434 PCBA, MLB, BETTER, HY 4GB, J41 M_B_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_4GB
639- 4435 PCBA, MLB, BETTER, HY 8GB, J41 MLB_CMNPTS, CPU: 1. 3GHZ, DDR3: HYNI X_8GB
639- 4436 PCBA, MLB, BETTER, EL 4GB, J41 M_B_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA_4GB
639- 4437 PCBA, MLB, BETTER, EL 8GB, J41 MLB_CMNPTS, CPU: 1. 3GHZ, DDR3: ELPI DA _8GB
639- 4703 PCBA, MLB, BETTER, M 4GB, J41 MLB_CMNPTS, CPU: 1. 3GHZ, DDR3: M CRON_4GB
685- 0024 CWMN 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 | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
34183757 1 | C, SMC- A3 SCPL, EXT, V22. 12A18, PROTO 1, J41 Us000 CRI Tl CAL SMC:. PROG
C
B
A SYNC MASTER=MASTER SYNC DATE=MASTEH
e
BOM Vari ant s
Sub- BOMs d} Appl e I nc. '<SCH_NUM>
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON ®
985- 0017 1 J41 M_B DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM NOTI CE OF PROPRI ETARY PROPERTY:
685- 0024 1 CWN PTS, PCBA, MLB, J41 CMNPTS CRI Tl CAL M_B_CMNPTS %%E@g@h;%ﬁg&%ﬁ% fGT”E
685- 0063 1 VCORE FET, VSHY, J41 VCOREFETS CRI Tl CAL VCORE_FETS | TO M NTAIN TH S DOOUVENT | N ORI DENCE
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
8 7 6 2

WWW . AlISaler.Com




8 7

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
D 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
C ©x -©
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

1 1

—  860-1327 —  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 2x TBT chip

998- 3975

SYNC NMASTER=MASTER

di odes

SYNC DATE=NVASTEH

TTILE

PD Parts

(f} Appl e I nc.
®
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CRI TI CAL
OM T_TABLE
U05
HASWELL- ULT
. 2GR A
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignment:
o5 25 DP_TBTSNKO _M._C N<O> 54 | ppi 1 TXNO EDP_TXNO | 45 DP_INT_M._C N<O> 58 65
D 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
o5 25 DP_TBTSNKO_M._C N<3> A57 | bpi1 TXNG EDP_TXP2 e % | INT & gi;:;: oD =
os 25 @o—DP_TBTSNKO_M._C P<3> B57 | por1 TxP3 EDP_TXN3 - oo -
— E % EDP_TXP3 B49 > NC I NT_M__CP<3> oo
o5 25 18 DP_TBTSNK1 N<0> 51 | ppi 2_TXNO o
65 25 18 DP_TBTSNK1 _M._C P<0> C50 | 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
MU :j” ith HDM o5 25 10 DP_TBTSNKI_M._C N<2> C49 | ppy 2_Txne
(.f ed Wt 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
C 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 1 TPO500
TP0O531. = ME_DC AYG0 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
. MCP_DC AW62 _AY62 _ TruE AY62 | DAl sy GHAI N NGTF DAl SY_CHAI N_NCTF| TrRUE MCP DC A61 B61 s TP-P6
> - - DAl SY_CHAI N_NCTF|_A62 MCP_DC A62 —m® TPO511
TPO501 5t NS BC s Ba] O SY-criannere AT NCP_DC_AV1 il
TP-P6 . _MCP_DC A3_B3 TRUE B3 | pAI SY_CHAI N_NCTF x: i:*gﬁ: zfg:z L NCP DG AL .JI%?QGTPO520
s, _MCP_DC A61_B61 TrRUE  BSL | pal SY_cHAI N_NCTF . -
MOP DG B62 B63 TRE 57 | oa oy ool N NGTE DAl SY_CHAIN_ NCTF| A2 Tt MCP_DC AW2_AY2 . ‘ﬁ_CF:,_EF?sTPOSZJ_
[ B53 | ol Sy cHal N NGTE DAI SY_CHAIN NCTFL A8 trye  MCP_DC AWB_AY3 s
MCP DC CL 2 o CL | pa oY GHAI N NOTE DAI SY_CHAI N_NCTF|_AW61 AWS1 _AY61
[ | pa oY GHAI N NGTE DAl SY_CHAI N_NCTF 2x§ TRUE___MCP_DC AWS2_AY62
- - DAl SY_CHAI N_NCTF| MCP_DC _AW53
EGTPO53O
CRI TI CAL
OM T_TABLE
UO500
B HASWELL- ULT
BAGLe
SYM 18 OF 19
NCX% RSVD  SPARE Rsvn%x,\,c
NOXTaa| e oz XN
NCX7e FoVD o tae < NC
NCx——— RSVD RSVDL——x NC
oo ol
NCX 551 rove o T XNC
NCx=—=— FS\P o Aug<NC
RsvD|_AUL
AUL! NC
RevD| AULE
A NG
RsVD)
AYlZ NC
RSVDL—=¢NC
A SYNC VASTER=W LL J43 SYNC DATE=09/ 13/ 201
T
oiu qrep e zian )
d} Appl e I nc. |<SCH_NUM>I D
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 I 6 5 4 3 2

WWW . AlISaler.Com




CRI Tl CAL
OM T_TABLE
U0500
D HASVELL- ULT
PP1V05_S0 B
53 49 40 36 27 17 38 18 13 8, NGy 21 PrROC_DETECT SYM2 OF 19 (| oy proy+ 3762 XDP_CPU PRDY L ey 56 ez 65
] =9 - (1P PREQ 62 o, XDP CPU PREQ L i ce s
RO610 w5 CPU_CATERR L 61 caterme 3
59 = (1PD) PROC_TCK E60 o,  XDP CPU TCK e e e
/200 o s CPU PECI N62 | pegy 1 PU) PROC Tve| E61 XDP_CPU_TMS 16 62 65
201 RO611 - ——— (1PY) .
2 55 (1PY) PROC_TRST* |5E59 XDP. P TRST. 12 16 62 65
PROCHOT* THERMAL [0)
—————— A& Py PR TDI[ PSS o XDP CPU TDI ez s
i s CPU_PWRGD - B! | PROCPVRGD g - PROC_TDQ 62 g  XDP CPU TDO O 16 52 o5
s CPU_SM RCOVP<0> =50 | sm rooveo (1PY BPVD* 5280 XDP_BPM L<0> 16 6
s CPU_SM RCOMP<1> o "V60 | sm rcove1 (1PY) BPML* 560 XDP_BPM L<1> 16 o
s CPU_SM RCOVP<2> ; AU61 | 5 RoOVP2 (1 PU) BPMR* H61 XDP_BPM L<2> 16 65
(1PY) BPVB* |82 XDP_BPM L<3> 1668
RO650'| RO651*| R0652'| R0620* wem 1P CPUMEMRESET L~~~ o, AVISH Sy DRAVRST* E (1PY BPM* 59 XDP_BPM L<4> 1065
200 121 100 10K (1PY) BPNVB* 503 XDP_BPM L<5> 16 65
1/ 200 1/ 200 1/ 200 1/ 200 w MWTT_P EN_LSVI AV61 | sM PG CNTL1 (1 PU) BPNVB* |3K60 XDP_BPM L<6> 16 65
201, 201, 201, 201, (1PY) BPM* 301 g g XDP BPM L<7> e ices
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 V60 1 )
BRENB I (s 3838 10 1om
CRI Tl CAL
OM T_TABLE
U05
HASVELL- ULT
B GLe
SYM 19 OF 19
o 10 0@y CPU CFG<0> g A0 lcrep (1Py)  RESERVED RsvD_TP| AV63 TP_MCP_RSVD AV63
65 16 SM CFGL (I PY) RSVD_TP| AB3 TP_MCP_RSVD AU63
o 0@ PU CFG<2> g A3 |re (1PY
65 62 JBM CFG& (I PU) RSVD_TP| 63 TP_MCP_RSVD C63
65 16 SM CF&4 (I PY) RSVD_TP| 62 TP_MCP_RSVD C62
o@D PU CFG5> g Y62 lcres (1PY)
65 m@%& CFG5 (I PU) EDP7$PAREB4;3)<NC
65 m@&L‘i CFG7 (1 PU)
65 16 SM CFG& (I PU) RSVD_TP| AS1 TP_MCP_RSVD A51
65 16 SM CF® (I PY) Rrsvp_Tp| B51 TP_MCP_RSVD B51
B o1 oy CPU_CEG<10> 8 V60| craio (1py)
o 0@y CPU CFG<11> g W0 lcrain (1py RrsvD_TP| 60 TP_MCP_RSVD L60
o 0@y CPU CFG<12> g T68 fcraiz (1py)
65 16, CPU CFG<13> T62 | crGL3 (1 PU) RsvD_N60
== -y ——XNC
o 0@y CPU CFG<14> 5 T61 |craia (1py)
L= = = = = = = m o o D oo o4 oo oo oo o oo e oo e oo e oo o oo m e oo oo e oo oo o oo 65 ’SM CFG15 (I PU) RSVD&(NC
, CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTIVE CPU CEG<16> 2862 | e (1 p RsVDL Y22 o \C
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DOES NOT SUPPORT SVID i CPU CFG<18> %3 | s (IPU)
' CFG<8> : ALLOW NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED , ’5 CPU CFG<17> ARG | rca v (IPU) PROC_CPI _covp| AY15 CPU_OP| _RCOWP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED ) D roae19s " w2 Pl (IPU)
' CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE . w@D PUCPGS19> 5 07 (rPY RevDL AV6Z (o *RO690
'\ CFG<0> : RESET SEQUENCE STALL 1 = NORVAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crg_RooWP RrsvD 258 o o 49.9
___________________________________________________ .
A5 1/ 20w
These can be placed cl ose to J1800 NCx——— RSVD vss| P22 o1
and are only for debug access NCx—EL | RSVD vss|_\21
D1
CPU _CFG<10> ; 1665 NCx—=o RSVD 1
CPU_CFG<9> ¢ 164 NCXrg PP revol P20
CPU CFG<8> ;105 NCX515] Moo XNC
CPU CFGE1> ¢ 400 PCH TD | REF P12 | 701 ReF RoVDL 20 e nC
CPU_CFG<0> 4 1505
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF | NOSTUFF ROG8Q' |'ROB8S
R0640'| |'R0639 R0638'| |'R0631 |['RO630 1 23% 190w
1K 1K 1K 1K 1K o A
59 5% 59 5% 5% 201, 2201
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 25"0:1
A SYNC_NVASTER=W LL J43 SYNC_DATE=00/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nmust set CFG<9> |low to avoid "AST
+ i ssue, but this |ocks CPU VR at 1.7V Vboot (CPU Sighting #4391569). CPU M sc/ JTAG CFE RSVD
IR O "
—CPU _CFGL4>6 16 65 <
< Appl e Inc. SCH_NuUwm=| D
1R0634 S <E4LABEL>
1K NOTI CE OF PROPRI ETARY PROPERTY:
?;/UQUW THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
2201 THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

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

IV ALL RI GHTS RESERVED

8

2

WWW . AliSaler.

om




CRI TI CAL CRI TI CAL
OM T_TABLE OM T_TABLE
68 m@M SA | wbo_o SA_CLKO* MD—‘AM@ 20 24 68 68 E‘EM SB_| wbo_o SB_CKO* MD_‘M@ 22 24 68
w oy MEM A DO<1> o0 A2 | oo HASVELL LT SO DR NEM A_CLK_P<0> 20 ooy MEM B DOS1> — ofg AR |gp oo PASELL-ULT SE PG NEM B_CLK_P<0> e
o8 mM SA D@ ng- TSP SA CLK1* yAVB6 MEM A CLK N<1> 21 24 68 o s;@%ﬁﬂ SB_DQ@ BGA- TSP SB_CK1* K38 MEM B_CLK N<1> 5 24 08
ooy MEM A DO3> ooy AKG2lsapeg  S™M3 19 g qualAB6 ) NEMA CLK P<1> g oias oo woacay MEM B DOS3> oo AWO|gppoy S™MA T gy gulARE o VEM B CLK P<1> iz
68 s;@MﬁA_Hﬁl SA D4 68 51®M~& SB_DQ4
68 s1®w SA_ DB < SA?O(EDM—‘—MAM@ 20 24 68 68 m@M SB_DB 4] SB,CKEUM—‘—MBM@ 22 24 68
ooy NVEM A DO<6> gy A6 sh pos g SA_CkEL| AM3 M A_CKE<1> 20 24 68 o oacay VEM B_DO<6> oy AV29 |sp pos 4 SB_CKEL| AUS0 M B E<1> 22 24 68
oo gy NVEM A DOS7> o g AKOO Jsp poy F SA_cke2| AY42 MEM A_CKE<2> 2120 68 o oy MEM B DOS7> o g A9 |5 por F SB_Cke2| AMI MEM B_CKE<2> 25 24 68
D 68 s1®w SA DB g %7WE3M—‘—MAM@ 21 24 68 68 m@w SB_D@B g SB?O(E3M—‘—MBM@ 23 24 68
ooy NVEM A DO<O> o g AV2 | sp poo woacgyVEM B DO<O> oy AT |sp poo
oo gy VEM A_DO<10> o g AP63 1 sp paio & SA_Cso* AP33 MEM A CS L<0> 2021 24 68 o ogryMEM B DO<10> o g AY25 s paro [ sB_Cso* |yAVB2 MEM B _CS L<0> 22 23 24 68
ey MEM A DOSL1> g %62 | op oot g hcs1 A2 g NEMACS L<l> g o ey MEM B DO<11> @ A5 | g5 ooty g o1 pA%? o MEM B CS L<1> ..
ooy NVEM A DO<12> o g AL |sh por2 g o oacgyVEM B DO<12> o g AV?7 | sp pQi2 g
68 m@MM“A_NBU SA DQ13 SA?ODTDM—‘—MAM@ 20 21 24 61 68 68 SjM SB_DQ13 SB?CDTDM—‘—MBM@ 22 23 24 61 68
ooy MEM A DO<14> o g APO1 | sa pQla LPDDR3 o oacay MVEM B_DO<14> o g AV2S |sp poia LPDDR3
68 E’M SA _DQ15 CAB3 SA RAS* W:D_‘Mm 61 68 EjM SB_DQ15 CAB3 SB_RAS* M’zg_‘%@ 61
ooy VEM A DOR16> gy APS8 sa pais caB2 saver V84 g =MEMAWEL 2 erma ooy MEM B DOS16> g g AV |sp pais A2 SBVERNSS g =MEMB WEL  mma
68 m@-’vﬂ/l_%“ﬂ SA _DQL7 CAB1 SA CASs* DALG;‘_z'\/QA_A_w_L—@ 61 68 s;@MﬁA_m SB_DQ17 CAB1 SB_CAS* DA&‘_zl\/@A_B_w_L—@ 61
68 si@MﬁA_W SA_DQL8 68 51®M~L28 SB_DQ18
o8 m@w SA_DQL9 CcAB4  sSA_Bao| AUSS =MEM A _BA<0O> 61 o8 m@w SB_DQLY cAB4  SB BAO| AL3S =MEM B_BA<0> o
68 si@Mﬁﬂ SA_DQRO0 caBs  sA Ba1| AV3S MEM A _CAB<6> 21 24 61 68 68 s;@w SB_DQR0 caBs  SB BAal| AMB6 MEM B _CAB<6> 23 24 61 68
o gy MEM A DO<21> o g AKS8|gp popy cans  sa B AYAL Ly =MEM A BA<2> e ooy MEM B DO<21> o g A9 lsp popy cans  sB Azl AUO g =MEM B BA<2> @ e
68 s;@M SA_DR2 68 m@w SB_DQR2
oo @y VEM A DQ<23> o g AT |sp poes CABY9  SA_Mno| AU3E =MEM A_A<0> o o agyVEM B _DQ<23> o g AP?8 | sp pop3 CABY9  SB_Mno| AP40 =MEM B_A<0> o
ooy NVEM A DQ<24> o g APSS | sa popa caBs  sA_wa1| AYS7 =MEM A _A<1> o o oy MEM B DO<24> o g AN |sp popg cas se_ma| ARO g SMEM B A<I> 0 e
o oy NVEM A DQ<25> o g A5 | sp pops cABS  SA_Maz| AR38 =NVEM A_A<2> o o acayVEM B_DOQ<25> o g ARP6 | sp pops cABS  SB_Maz| AP42 =MEM B_A<2> o
68 51®M~A_NBA SA_DQR6 RSVDL SA Mma3| AP36 TP_LPDDR3_RSVD1 61 68 E’M SB_DQR6 RSVD3  SB_ma3| AR42 TP_LPDDR3_RSVD3 61
oo @y NVEM A DO27> o g A5 |sh pp7 RoVD2  SA Maa| ASS g TP LPDDR3 RSVD2 oo o o gy MEM B DOS27> o g AP25 |5 pop7 RsvD4 s Maa[ ARSS TP LPDDR3_RSVD4 mpm o
o oy VEM A DQ<28> gy ASS | sa pops CAAD  SA_Mas| AR36 =NVEM A _A<5> o o acayVEM B_DO<28> o g AK26 | sp popg CAAD  SB_Mas| AP45 =VEM B_A<5> o
o oacgry VEM A DO<20> o g AKSS Igp popg cAA2  SA Mpe| AV40 =NVEM A_A<6> o o oy MEM B DO<29> o g AVP6 |5 popo can2 sB_was| AM6 g =MEM B A<6> @ e
68 m@M SA_DQ@BO CAA4  SA wa7| AVBY =MVEM A _A<7> 61 68 m@w SB_DQBO CAMd  SB MA7| AY46 =MEM B_A<7> 61
oo @y NVEM A DO<31> o g ANS4 | 5p pop1 CAA3  SA_Mag| AY39 =MEM _A_A<8> o o oacgyVEM B DO<31> o g A5 |sp poa1 CAA3  SB_Mag| AY47 =MEM B_A<8> o
o oy VEM A _DQ<32> o g AYS8|sp pepo CAAL  SA_Mag| AU40 =MEM A _A<9> o oo 2y VEM B DO<32> o g AY23 |sp pogo CAAL  SB_Mno| AU46 =MEM B_A<9> o
oo @y MEM A DO<33> o g AWS | peg3 cAB7 SA_Mal0[ AP35 =MEM A _A<10> o wacay MVEM B DO<33> o g AWS |gp pog3 cAB7 SB_walo| AK36 =MVEM B_A<10> N
C o @y NVEM A DQ<34> o g AYS6 | sp ppa CAA7 SA MaL1| AWML =MVEM A_A<11> o wa@yMEM B DO<34> o g AY21|sp pepa CAA7 SB_MAL1| AVAT =MEM B_A<11> «
oo gy VEM A _DO<35> o g A6 |sp peps cane sa M2l MM Ly VEM A CAA<6> ooy 20 20 o1 o0 o gy MEM B DO<35> o g AW |y peps CcAAG SB_MAL2| AU4T MVEM B_CAA<6> 22 24 61 68
o8 61 M A > AV58 | sp_paBe CABO SA_MA13| AR3S =MVEM A _A<13> o1 o o cayVEM B_DO<36> gy AV23 | sp pQee CABO SB_Ma13| AK33 =MEM B _A<13> o1
o o1 MVEM A 37> A8 | sp_pos7 cano sa waial AVA2 g SMEM A A<I4> 0 woacgy VMEM B DQ<37> o g AWS |sp poe7 Cano sB_waia| ARAS g SMEM B A<14> @ e
oo @y VEM A DO<38> o g AVS6]sp pcas cans sa wais| A2 g SMEM A A<IS> o oy MEM B DO<38> o g AV2! s pces cans sB_wais| ARG g =MEM B A<I5> e
o o mryVEM A DQ<30> gy AW6 | 5p poag o acmyVEM B_DO<39> oy AW! |sp poag
68 m@Mﬁﬂ SA_DQ40 SA?D@I\D&“M\M@ 61 68 68 si@Mﬁﬂ SB_DQ40 SB?D@N)&“MM@ 61 68
ooy MVEM A DO<Al> o g A4 ]gp poug SA DOsni| ANGZ oy, NMEM A DOS N<1> e o ogryMEM B DO<41> o g AWO |sp poug sB_Dosni| AV26 o g NMEM B DOS N<1> ey
o oy NVEM A DQ<42> oy AYS2 | sp pa2 SA DQsN2| AMBE o g MEM A DO N<2> oo ooy VEM B DQ<42> oy AYI7 | sp poa2 SB DQsNe| AN2E o g MEM B DOS N<2> oo
ooy VEM A DQ<43> o g A2 |gp pou3 SA_DOSN3| AMBS o g NMEM A DOS N<3> oy e o oy MEM B DO<43> o g AWM7 |sg pou3 sB_DOsN3| AN2S oy, NMEM B DOS N<3> ey
68 s;@M SA_DQ44 %f@m% 61 68 68 s;@Mﬁﬂ SB_DQ44 SB_DQSN4; AVe2 MEM B N<4> 61 68
o @y NVEM A DQ<45> o g AS4 | 5p pous SA DQSNs| AVSS o g MEM A DOS N<5> oo o gy VEM B _DQ<45> o g AUIY | g pous sB DQsNs| AV1E o g MEM B DOS N<5> oo
oo gy VEM A_DQ<46> o g AVS2 | sp pous SA DOSNG| AL4S o g NEM A DOS N<6> oy oicren o oacmy VEM B DO<46> o g AVI7 | sp pts sB_Doshe| AN2L o g MEM B DOS N<6> ey s o1 oo
ooy NVEM A DQA7> oy AB2 | s pa7 SA DQSN7| AL48 oy MEM A DOS N<7> oo o o@yVEM B DO<A7> oy AUL7 | sp pou7 SB DQeN7| ANLE o g MEM B DOS N<7> oo
68 s;@MﬁL‘w SA_DQ48 68 EjM SB_DQ48
o oy MVEM A_DQ<40> o g AKA2 | sp pong SA_DQsPO| AV62_ oy, NEM A DOS P<O> ey e o o gy MEM B DO<49> o g A2 |sp poao sB_DQsPo| AV30 o g, NEM B DOS P<O> ey e
oo o @y VEM A DO<50> gy A3 | s peso SA DQsP1| ANGL o g MEM A DQS P<1> myaco oo o cayVEM B_DO<50> gy A2 | s poso SB DQsP1| AVEE o g MEM B DQS P<1> o
oo @y NVEM A DOSS1> o g AMIS | 5p pos1 SA DQsP2| ANSE o g, NEM A DOS P<2> e o gy MEM B DOS51> o g AVP2 s pop1 sB_DQsP2| AMBE o g NEM B DOS P<2> oo
oo @y NVEM A DO52> o g AKIS | sp pos2 SA DQePs| ANSS o g MEM A DOS P<3> e o oy MEM B DOS52> o g A2 |5 pop2 SB_DQsP3| AMBS o g NEM B DOS P<3> o
o oy VEM A DO<S53> o g A4S | 5p pos3 SA DQsPa| AVE7 o g MEM A DOS P<4> e o acgyVEM B DO<53> o g AP21 |sp pos3 SB DQsPal AV22 o g MEM B DOS P<4> o oico
oo gy VEM A _DO<54> o g AV | sp popg SA_DQsPs| AVES o g NEM A DOS P<b> oo o oy MEM B DOS54> o g APl Isp pope SB_DQsPs| AME o g NEM B DOS P<b> oo
68 s;@M“A_W SA_DCB5 %fD@PGﬂﬁM@ 21 61 68 68 51®M“A_K22 SB_DCB5 SBﬁD@PG&“M@ 23 61 68
oo o @ NVEM A DO<S6> g g A6 | 5p poss SA DQEP7| AL49 g MEM A DQS P<7> oo o gy VEM B_DO<56> o g AN20 | sp pose SB DQsP7| AMLE o g MEM B DOS P<7> v ac
68 si@Mﬁﬂ SA_DQB7 68 s;@MﬁL’QU SB DQB7
oo o gy NVEM A DO<58> gy A9 | sp poss o oncmyVEM B_DO<58> o g AKIS | g poss
68 m@Mﬁﬂ SA_DQB9 68 s;@%ﬁﬂ SB_DQB9
B 68 Ej@m—mﬁMS“% SA_DQ60 SMiv%Fiww—‘M@ 19 68 s;@NE—mEMlzﬁﬁ_’\K;g SB_DQB0
o SENEM A DO62> e L] o o sM.vReF DL ASL g, CPU DI MVA_VREFDO g, o S VM B D062 e A5 ] 2o b
oo o @y VEM A DO<63> o g AT |sa Dos3 SMVREF_DQL[ APSL g,  CPU DI MVB_VREFDQ rrm 1 oo gy MEM B DO<63> o g AP18 |sp D63
A SYNC MASTER=W LL J43 SYNC DATE=09/ 13/ 201
T
CPU DDR3/ LPDDR3 I nt erfaces
d} Appl e I nc. SCH_NUM>
®
NOTI CE OF PROPRI ETARY PROPERTY:
PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 14 6 5 4 3 2

WWW . AlISaler.Com




8 14 6 5 4 3 2 1

HSW ULT current estimates from Haswel| Modbile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0. CRI TI CAL
Note [1] current nunbers fromclarification email, from Srini, dated 9/10/2012 2:11pm OM T TABLE
Lo500 PPVCC_SO_CPU_ 4 10 40 50 o0 o
L59 c36
NCX 525 RSVD HASVELL- ULT ee o 32A Max
NCx——— RSVD Zg&.Grz vcd
10 10 _PPVVEM O _SO_CPU BGA- TSP ved_ 44
1.4A Max (DDR3: 1.5-1.35V) { A6 |\ppg SM12 & 19 vod S48
1. 1A Max (LPDDR3: 1.2V) AJ31 | yppo HSW ULT POWER ved 652
AI33 | \oog vod C56
AI37 | vopo vod_E23
A3 | \oog vod E25
D APA3 | Do vod_E27
ARA8 | \ppo vod_E29
AY35 | yppo ved E31
AY40 | oo ved _E33
AY44_| yppo vod_E35
AY50 VDDQ vea E37
ved E39
- 50 Ve ved E41
NGB8 | RsvD vod_E43
AC58 | revD vod_E45
w40 38 21 17,30 g5, 110p 5, PPLVO5_SO NG vog e
o+ qomCPU_VCCSENSE P 553 | Voo sense g
TP _PPVCCI O SO_CPU M=
1 1 .
R0807% |1?§)0802 Max | oad: 300mA NECK W DTH= 5 tm NG AB23 | pavp vod_E53
L Pow PO 20 CPU -0 Voo our veq 22
2, rog10 .M Max | oad: 300mA VLNTREGK W DPH=0: 2 mm -— \F/g\C/:IDO\JlJT x: =
oo CPU VI DALERT L L 43, NOTE: Aliases not used on CPU supply outputs NOLG= ROVD ved F28
m \ to avoid any extraneous connections. = Fa2
150w NCx—— RSVD Veg F36
RO811 & CPU VI DALERT R L > 624 Vi DALERT* VG5
o w0 o CPU_VI DSCLK LA 2 CPU_VI DSCLK_R -3 viDsak VoG
1 Zow CPU_VI DSOUT_R 63 | vi psouT Voot
o361 R0812 R0802. 2: PLACE_NEAR=U0500. L63: 2. 54mm 110 CPU_VCCST_PWRGD B59 | vocsT_pvreD vod 752
CPU VI DSOUT L 0, R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm w17 @—CPU_VR EN o— 20 [ VR EN vod 756
o0 B> Y RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm w0 17— CPU_VR_READY. -9 | VR_READY el &3
C vgow D63 | vss vod_G25
o wom CPUPWRDEBUG [ o ™9 pw pesucr vod &7
P62 ] vss vod_ @29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
TP_CPU RSVD P61 P61 | rsvp TP vod S83
TP_CPU RSVD N59 N59 | rsvpD TP vod_S35
TP_CPU RSVD N61 N61 | rsvp TP ved S87
T59 | revp vod 39
NCX———
= NOEXO | rRsvD veg G4
ADG9 | RevD vod 43
N 759 | 5
NCYEE2| RSVD veg
NGPESO | RevD vod 7
m"Acsg RSVD vod 49
NC"AG;B RSVD vod o1
%o &3
CRI TI CAL NC* Vg5 | ravs s
OM T_TABLE 4o 1058 27 17 10 1 1 5o [PPLVO5_SO NG vod &7
o0 50 11 _PP1VO5_SOSW PCH HSI O K [veonsio |, JIS00, " vocsuse A11 PP3V3_SUS 5 11 16 15 44 55 50 57 0 62 TETEE 292mA Max AC22 | oot vod_He3
1838mA Max E VCCHSI O 25612 0. 3mA Max[ 1] _PPVRTC GBH =~ . nwewe AE22 | ycesT ved 923
M | vecHsi o A= VeoRrTd AGLO AE23 | yocsT veod K23
vea K57
w058 77 37 15 15 13 5,0 PPLVO5_SO N8 | voa o g pePRTGAE? RN BYPASS=UDS00. AE7: 6 35mm C0892 1| (0891 i 1 CD890 ABS7 | yec ved 22
29mA Max| 1] [P ]veoo MOLN;/IQEE&IW BIFES: 2 0. 1}8"; - 1}8"; — 1F AD57 | voo vod_Me3
o5 v 'PPAVE S 1C0895 Ry el e & AGT | vog vod M7
s PPLV W P Vi B3PL L B18 | yocuseapLL 7 5 VCCSPI 814,14 18 44 55 56 57 9.1 e e $55 24 | veo v P57
41mA Max 18mA Max 2 éER - _F’g}?ggouo;&oo/\eel&e. 35mm @8 | vee ved Us7?
B i w _PP1V05_SOSW PCH VOCSATASPLL BL1 | vocsaTaspLL vooasuf AG14 , PP1V05_SO Sosapiatsatoatia w40 | 90 L ovenssunsoB RS RS0 & bt &z | vee vod Ve7
42mA Max [ — vocAsw A 185mA Max|[ 1] 5
WF: RSVD on Sawt0oth Peak rev 1.0 ncy Y20 vooapLL )
.. PP1V05_SO_PCH VCCAPLL_CPI VacAPLL 5 voctpos| 311 PPIVO5_SO oo 17 27 55 40 43 58
57mA Max T& VCCAPLL veerpos| 1L 1 1499mA Max[ 1]
R veetpos| HLS
V) AE8
NCx2L3 | popsusa § xﬁg: 55 PLACE_NEAR=U0500. AGL9: 2. 54mm
R0899
AZALI A/ HDA
s6 17 11 _PP1V5_SOSW AUDI O HDA AHLA | ocHDA HEJ DCPSUSBYP|AGLY PPVOUT_S5 PCH DCPSUSBYP R 11 PPVOUT_ S5 PCH DCPSUSBYP
11mA Max I beopsusevP| A0 T M N-RERW BITES: 5 Power ed i n DeepSx - 5
AHL3 VRM USB2/ AZALI A VOLTAGE=T. 05V %4/:_28\'4\/ VOLTAGE=T. 05V 1 C0899
NoEEE | pepsus2 v AE9  PP1V05_S0 6 11 15 50 17 27 36 40 53 1UF
IEE—— vocasw AF9 473mA Nax[ 1] e eren e 2 & -
60 57 56 55 40 18 14 33 5 _PP3V3_SUS A | vocsuss vocasw AGS a0z ) )
59mA Max[ 1] A% | veesuss 3 . 1 BYPASS=R0899: U0500: 2. 54mm
S pePsusL| APLO B
sofio 20 33 13 37 25 13 13 1y PP3V3_SE AHIO | vocpswe_3 o pepsusi A8 o e
114mA Max 5
pHE G EPIR SO0 ¥ |vocs TR SENSCR
40mA Max| 1] v ] vees veerst_s| 915 PP1V5_SO o5 56 57 60 62
3mA Max
K14 60 62 63 72
. _PP1V05_SO_PCH_VCC | CC 318 | yecapos Voo e S0 B S
VCCCLK: 200mA Max K19 | vccipos Ve x[1]
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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 vssl 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| 14
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

CRI TI CAL
OM T_TABLE
U0500
HASWELL- ULT
2C+GI2
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

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

SYNC VASTER=J43 M.B

SYNC DATE=10/02/ 201

"7 CPU PCH GROUNDS
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CPU VCC Decoupl i ng

recommendati ons fromIntel doc #503160 Shark Bay U trabook Pl atform Power Delivery Design Guide Rev 1.0 unless stated otherw se

Intel

Al

7x 22uF 0805 nostuff

18x 10uF 0402 mirrored stuff,

I ntel

23x 22uF 0805 stuff,

recomendati on (Table 5-1):

PPVCC _SO0_CPU

50x 10uF mirrored no stuff,

1x 470uF stuff,

50x 10uF single sided no stuff
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CRI TI CAL

C1031

1

62 60 50 40 8

470UF- 0.

2.5V

POLY- TANT

CPU VDDQ DECOUPLI NG

1

6x 10uF 0603
6x 10uF 0402,

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

I ntel

2x 270uF B2 no stuff

recomendati on (Table 5-4):
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4

2 1

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)

PCH VCC3_3 BYPASS
(PCH 3.3V GPI O LPC PWR)

49 40 36 27 17_16_15_11

6260 57 56 53

PCH VCCASW BYPASS
(PCH 1. 05V NE CORE PWR)
. . _PP1VO5_S0

PCH VCCI O BYPASS
(PCH 1.05V USB2 PWR)

PN - - [V M= w075 B8 8P PPV SO w1090 2 17,10,35,1.8 5, PPLVO5_SO
LRAE NG STUFF suzeufRRIL NO STUFF
C12001 Cl212:1 C1250 1 1 C1F251 Cl1264 1
2 Zig gL == e e
8}5’3‘ ;Jj X5R- CER%% 2 X5R- CERgL % 2 ¢} B K
BYPASS=U0500. AH10: 6. 35mm BYPASS=U0500. V8: 12. 7nm _ . BYPASS=U0500. AGL6: 6. 35mm
= = BV PATRAR 500 AED: 6™ W5 mm =
PCH VCCSPI BYPASS PCH VCC3_3 BYPASS =
(PCH 3.3V SPI PWR) (PCH 3.3V THERVAL PWR) PCH VCC BYPASS PCH VCCCLK BYPASS
62 60 57 56 55 44 10 14 11 s _PP3V3_SUS wmmiey BEERY PP3V3 SO (PCH 1. 05V CORE PWR) (PCH 1. 05V CLK PWR)
NO_STUFF w1035 21 17 g0 gnag 5, PPLVOS_SO w1030 21 17 g0 iy 3, PPLVOS_SO
C(J)'21Or2: 1 Clleé 1 s
e i Cl255: | C1256lC1257 C12661| C1267:
HoY HoY 100k — :_ ] 1Lk e
BYPASS=U0500. Y8: 6. 35nm BYPASS=U0500. K14: 6. 35mm 6>2< g’z é%g'\" —I' éﬁé\" 8; N 8; N
= = 6!
PCH VCCSUS3_3 BYPASS _ - p
(PCH 3.3V SUSPEND PWR) BYPA%SYB%%%%%%YM 18 ampm oo 35an_ BYPASS=U0500,94/58: 35885, ro1: 6. 35mm
62 60 57 56 55 44 18 14 11 5 _PP3V3__SUS =

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

60 56 11 8

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

Cl12601: C1261:

ST A
i TRECV T,

CRI TI CAL

1C1262

ggm

PCH VCCACLKPLL FI LTER/ BYPASS

L1270 (PCH 1.05V ACLK PLL PWR)
PCH VCCSDI O BYPASS 1 40 % 27 17 1 15 11 5. 0 _PP1VO5_S0 ng?o 2. 2UH 240MA- 0. 2210HM PP1VO5 SO p(;H VCCACLKPLL o
e e e o (PCH 3.3V/1. 8V SDI O PVR) #6057 5053 S5 A VBX 1 2__PP1V PCH_V/ KPLL_ R 1 2 267 31mA Max
21392 38 37 15 53 32 33 5o PP3V3_S0 s = - 0603 VAL TAGEST, 05V
s EBHBREY 5% RECR-W DIFEG:
P 1270 1| C1271: 1C1272
C12081 502 c 47uO L e L =
1UF 20% —— 20% —— — 0%
1 :7) 4V 2 4V 2 2 X \/)
850 2 CEERHESR CERRbEST iy
BYPASS=U0500. U8: 6. 35nm BYPASS=U0500. A20: 12. 7mr
I_ QS TR

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

CRI TI CAL

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

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

e Y PP1V05 SO PCH VCC | CC R 1 2 87 22mA Vax
12101 5% = : 0603 VOUTAGEST. 08V
CL% % it AL DSV Cl12751 C1276: [1C1277
10% a7ue L Taryr L ©
EE \/)2 2% 20%—— —T- 18%
402 CERM X5R 2 CERM X5R 2 2 i(sge
BYPASS=U0500. AH14: 6. 35mm R1280 0805-1 0805-1
= 0 BYPASS=U0500. 212, -
A2 et LT .
E0F ori T cAL
NO_STUFF PCH OPI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V OPI PLL PWR)
2. 2 240MA- 0. 2210HM PP1VO5_SO_PCH VCCAPLL _CPI
1 2 107 57mA Max
0603 VOUTAGEST. 08V
NO STUFF | NO STUFF
C1280 Cl1281 11282
a7ue L L iq
0% —— —— 10%
CERM XBH 2 CERM XBR 2 2 gg
0805-1 0805-1 402
BYPASS=U0500. w12 -
BB N T

vl. 0

CEIlTZI gxal_ PCH VCCSATA3PLL FI LTER BYPASS
(PCH 1. 05V SATA3 PLL PWR)
w0 50 11 s _PP1VO5_SOSW PCH HSI O 2. 2UH- 240NMA- 0. 2210HM PP1VO5 SOSW PCH VOCSATASPLL , .,
83mA Max 1YY Y L2 67 42mA Max
0603 EE =3
C1290 C1291 1 1C1292
AT == — i%’f
CEE*%E:"E* I 4§§

00 B U B ek E ™D |

CE|1T2| S 5L PCH VCCUSB3PLL FI LTER/ BYPASS SYNC VASTER=W LL J43 SYNC DATE=09/ 13/ 201
(PCH 1. 05V USB3 PLL PWR) T -
2. 2U 240MA- 0. 2210HM PP1VO5 SOSW PCH VCCUSBSPLL _, . PCH Decou pI In

1 LA 167 41mA Max "

0603 - Appl e | nc <SCH_NUM>| D
C1295 C1296 1 C1297 :
20%_: — R 8 <E4LABEL>
CERM XBH 2 CERVE XBR 2 2 gg NOTI CE OF PROPRI ETARY PROPERTY:
0805-1 0805-1 4 THE I V\FCRMQ | ON_CONTAI NED HEREI N I'S THE
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THE PCEESSCR AGREES TO THE FCLLON NG

P B B 58%518: 4 em |

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
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LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
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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
R1300'| [|'R1303 R1302! [*R1301 M T_TABLE
20K 20K 330K 1M u PCH_CLK32K_RTCX1 AV [ prox T
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 25 | NTRUDER SATA RNO/ PERNG_L3[ 95 o, PCIE SSD D2R N<3> a0 o2 6
PCH | NTVRVEN A7 || nrvReEN SATA_RPO/ PERP6_L3| PClE D_D2R _P<3> 30 62 65 SSD Lane 3
g o B15 PCIE_SSD R2D C N<3>
AV6 . SATA TN/ PETN6_L3|[ B1S g PCIE SSD R2D C N<3> myso6s
PCH SRTCRST L - SRTCRST |4 SATA_TPO/ PETP6_L3| ALS PCIE SSD R2D C P<3> s es
D RTC RESET L "V RTCRST*
SATA_RN1/ PERNG_L2| I8 PCl E SSD D2R N<2> 30 62 65
H8
C1310'Q R __1?%'?03 I MDA BIT GLK R1310 33 1 5 . HDA BI T CLK R A8 | on BOLK 1 280, SALK SATA RP1/PERPS_L2| 1B o, PCIE SSD D2R P<2> oo e e o L ,
i( 3 > 5 i( f §L%&Ej%_%sooz. % 1. 27mm SATA_TN1/ PETNG_L2| AL7 PCIE SSD R2D C N<2> 30 65 ane
2 g 2 g o1 53 50 q@m—HDA_SYNC R1311 33 1 2 & HDA SYNC R AvLl HDA_SYNGLL250- SERN SATA_TPL/PETP6_L2| BL7 g PCIE SSD R2D C P<2> o
ﬁL‘Z\&EﬁEKE_%sooZ. Wit 1. 27mm
o7 03 50 omHDA _RST_L R1312 33 1 2 o HDA RST R L AB | oA RST*/12S_MOLK SATA RN/ PERNG_L1| 96 o PCIE SSD D2R N<1> o o2 o
= ﬁL‘A&Ej%_%sooz. We: 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
<
33 o7 17 AULL g
o o5 50 om—HDA_SDOUT R1313 L 2 PL%CE';'\‘DA ingrAjl_ 27 HOA- SR ARty & SATA_RN3/ PERNG_LO| FS PCI E SSD D2R N<0> 30 62 65
" NEAR= ; 1. E5
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 "8 li2s1 sak
SATAOGP/ GPI 04| Y1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| YL XDP. D PCl E2_SEL_L N
ooy XDP_CPUPCH TRST L AU2 pay TRsT T o o % o ean PO B et N
o7 o2 10 rEy——XDP_PCH_TCK 2552 | poH_TCK (1PD) (FAIp3ePI P 7| ACL g XDP SSD PCIEO SEL L amue
AD61
o7 62 20 ry-——XDP_PCH_TDI - PCHTDI (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , .,
o7 52 15 (T} XDP_PCH TDO - AES1 | by Tpo .
1
o7 62 16 [rEy-—XDP_PCH TMS =22 | PoH s (1PY) £ rsvo M1 o e §1O%Z<O
%
C NOAEL | RevD rovD| K10, ¢ %/zow
ACA 2491 .
NCx2Z | RsvD ’ACE_NEAR=U0500. C12: 2. 54mm
Rroove| C12 P ATA_RCOMP
16, P TA( AE63 | 37AGK SATA_ CH_S,
NCx Y2 | RsvD SATALED (4B P ATALED_L 12
CRI TI CAL
OM T_TABLE
U0S5
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 g5y s
.. _[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 | pal ECLKRQL*/ GPI O19
29 AcE NEAR=0500. C26: 2. 54mm
B o 62 29 PCl E_CLK100M AP_N S | qLkout PO E N2 DI FFOLK_BI ASREF]_C26 PCH DI FFCLK_BI ASREF
ooy POE CLKIOOMAP P o B |okour paE P2
- 1 o AP_CLKREQ L "L | PO ECLKR@* / GPI CRO TESTLON. C35 PCH_TESTLOW C35 R13 99 0L 7y —
<4 PCH TESTLOW C34 [3 10K 1 2 %
B38 TESTLOW 7
" NG POLE G K10OM FWP ST G e o TESTLON AKS PCH TESTLOW AK8 [392 10K 1 \\n2 o 1720w W 200 ]
e A @ — [ OLKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K LAANZ o
.» _FW CLKREQ L - | PO ECLKR®B*/ GPI C21 5% 1720w M 20T
wmqm POE CLKIOOMTBT N o A9 lakar poEm OKoUTLPC O AMIS o LPC CLK2AMSMC R qomyurer
B39
or PO E QKIDOM TBT P CLKQUT_PG E_P4 I:gp»so% pp 1| AP15 LPC CLK24M LPCPLUS R gy 1
27 12 TBT KREQ L Y | pal ECLKRQA* / GPl 22 (
o5 62 3 PCl E_CLK100M SSD N B37 | cLKkouT_PCIE NG cLKoUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
o o2 50 gy PCL E_CLK100M SSD_P - 37| ckaur_PaE_PS aLKouT_| TRXDP_ A 435 g TP_I TPXDP_CLK100MP
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,pp 2 PCH SATALED L 12
- 5% 17 20W M- 201
R1340 100K 1,542 ENETSD CLKREQ L M
R13 % 100K 1 A\AA/2 0% TT20W ™M 20T CANVERA CLKREQ L
R13 100K 1 2 5% AP_CLKREQ L 122
RT343 100K 1 A2 5% TT20W W 20T v o KREO L 12
RI344 100K 1 \\n72 o0 T 20W W 20T TRT CLKREQ L o
R1345 100K LAAN2 o% 1720W M- 201 Sop L KREQ L 12 %0
5% 17 20W NF 20T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI TI CAL
OVl T_TABLE 01217 60 52
U0500
HASWELL- ULT
D 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 s 17 10 ry—PM PCH SYS PWRCK g, AR | sys puRck (1PD-Deepsx) WKEF RS o, POE WAKEL ~  aqunas R1451
SLP_SO0# | sol ati on R140(31 . PM _PCH PWROK AY7 | por_PVROK CLKRUN/ GPI cB2| VB PM CLKRUN L 1595 a0 2 100K
72 63 62 80 50 D —— e, D
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%gg CERM v O PCH_SUSWARN L V4 | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_sax N6 g PMSIP SA L rrmswszsasss
1 —
CRI TI CAL 3% 1013 @—‘—CPM WRBTN L ALT PvraTN: (1PY) sLP_s3* pAT4 PM SLP_S3 L [ 13 17 18 3 57
7aLvCIa8 ¢ = was @ SMC ADAPTER EN g, AJE ] ACPRESENT/ GPI Q81 St AAS g TP PMSLP AL
2
PM SLP_SO_L 46]_420 as 13 PM _BATLOW L AN | BATLOW / GPI O72 SLP_sUs* (AP4 PM SLP L 13 40 57
55 10 13 (OO}
NG PCH PM SLP_SO_L 34 sLp_so* sLpLAnEA7 o 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
C HASWELL- ULT
B GLe
SYM 9 OF 19
s qom-EDP_BKLT PWM - B8 | Epp BKLCTL 2} poPB_CTRLCLK| B9 DP_TBTSNKO_DDC CLK 18 28
kS P s SNKO_DDC. D 1 =
s EDP BKLT EN o A lepp Brien % (PR RCTRERA DE BTSN LATA o=
D9 DP_TBTSNK1 DDC CLK
. EDP_PANEL_PWR S | Epp_vDDEN @ DOPC_CTRLELK »
58 13 QO}———— e TS w o 2 D11
- (PB'B%E?%‘S%{A -~ DP_TBTSNK1_DDC DATA >
2o 1 TBT_EN ClO PWR L U6 | pi Rt/ PRI 077 z
P4 " 4
e i —— | IS PSP
o1 AUD_IDPER PH S PR/ GPr o7 a DOPC AN B0 g DP_TBTSNKI_AUXCH C N g o 25 s
e e TNI L e Pl RQD*/ GPI G800 -
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 13 @%‘_W GPI 065
20 13 qm—DP_AUXCH | SOL_L - L; Pl 062 oore HPDL B o, DP TBTSNKO HPD e
PWR L.
e B R E < P boPc HPD A8 o DP_TBTSNK1 HPD e
52 13 GO} AUD | PHS SW TCH EN —; L4 | opi 063 EpP_HPD|_D6 - DP_| NT_HPD am s
PP3V3_S5 8,14,18,15,17,18,20 29 40 52 55
PP3V3_S0 8 11 12 13 15 17 38 37 33 %3 36
§7 580 30" ho 5760 07 B0
R1405 1K 1 2 PM PVWRBTN L 13 16 35
/\/\/\/ 5% 1/20W M- 201
R1410 10K 2 PM BATLOW L 13 35
R1452 10K /\/\/\/ 5% 1/20W M~ 201
PCl E KE L 13 29 31 62
1/\/\/\/2 5% 1/20W M- 201 C‘ \AA : :
R1455 10K IAANAZ PM CLKRUN L 13 35 a4 62
5% 1/20W M- 201
R1460 100K 2 PM SLP_S5 L 13 35 57
R1I461 100K 1m2 S% 12w W 201 pv gIp sS4 L 1318 20 34 35 57
R 2 100K LAANZ 5% 1720w W °T pM SLP_S3_L 13 17 18 35 57
R1463 100K LAAN2 S% 120w MW 201 pp gIP SO L 1318 35
R1464 100K LAANZ 5% 2w W 201 P\ glp SUS L 13 40 57
5% 1/20W M 01
4 R1430 100K 1 2 EDP_BKLT_EN 13 54
A RI4371 100K 1,\/\/\/VW2 S% 1720w W 201 ppp pANEL PWR 138
. 5% 1/20W M- 201 =
«__Zzg 100K 1 CE— TBT_EN Cl O PWR L 1 25 27 SYNCTI ll\/LAtSTERbJ43 M_B SYNC DATE=02/ 20/ 2013
R1 10K 1 2 % SMC RUNTI ME_SCI L 13 35 C:I I G
R1 % 100K 15 : ﬁm ; ﬁ AUD | P_PERI PHERAL_DET _ ;e P PM PCl / X
il 100K 2 % AUD | 2C I NT_L e ZSCH NL
- AN Ao zom ez C ’ Appl e Inc <SCH_NUM>
R1445 100K 1,\/\/\/2 , ODD PWR EN L 13 62 P - T <Es
RIAAE 100K 1, \\V2 o T20W ™ 20T pp AUXCH | SAL_L - S <E4LABEL>
R 7/ 100K LAANZ 5% 1720W M 201 =NET | OV PR 13 62 NOTI CE OF PROPRI ETARY PROPERTY:
R 8 100K 1 2 5% T720W M 201 AyD PWR EN
L AN 25— W20t 13 57 59 63 PRBRI ETARY | PROPERY OMERRPLE | Ne, S THE
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
. Il 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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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

111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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8 14 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS PP1V05_S0
53 49 40 36 27 17 30 11 8 8
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAVMCFQ0: H e
PP3VS_S0 L
CRI TI 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 GPI O76 o1 SYM 10 OF 19 § ser R T4 LPC_SERI RQ wwu. Redwood Ridge: Alias to TBT_CIOPLUG EVENT_L, requires pull-up (S0).
51618 16 5B - BMBUSY*/ GPI O76 S ANLS
PCH_OPI _COWP
D 16 16 3 10 16 15 XDP_M.B_RANMCFGD AR | i o8 g Poion_com
5 16 18 816 sy A VLD PAVILIL) e .
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
R TBT G2SX Bl D R requires 100k pul I -up to SUS a0 qgy XOP LPCPLUS GPIO g Y lcriois GsPlo_Csr/GPlos3l R o, PCHGSPIO CSL 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC 16 15 prpy—XDP_PCH GPI O17 - Ploior 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 =
o eae s w15 —SMC WAKE SCI L " [P 7 (1 PD- Deepsx) PPBLO R MRS 06 L8 e PCH GSPIO MOSI i
s 15 mm—TPAD SPI_INT L - Pl cos P11 s/ Pl 87| K7 gu  TPAD SPI_CS L o
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
o 15 o HDD_PWR_EN LT ey ¢ &
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 om—SD_PWR_EN o AKA | P osa uARTO_TxD/ GPi o2 K8 o, HDM TBTMUX FLAG L s e % 0w
25 15 TBT _PWR_EN : AB6 | ep on7 UARTO_RTS*/ GPI @3%15 18 25 2540:1
an - " GL o AP RESET L oD =
25 10 10 15 qgrXDP_JTAG | SP_TCK - %P UARTO_CTS*/ GPI 094 - S
25 10 10 15 o XDP_JTAG | SP_TDI - 2 lePone o g UARTL_RXDIGPIco| K4 o,  PCH UARTL RXD s
C 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
00 ey XDP_MB RAMCGFGB g AW Igrioie | 200_SDA/ GPI 04| F2 PCH | 2 DA -
AVA
62 44 15%‘— GPI 25 1 200_scL/ GPI 05| F3 PCH | 2C0 SCL -
wnqm CAVERA PWRENPCH o S |crioss -
A
52 15 @m—FW PR EN - % | eriots 1 2C1_SDA/ GPI 0B e PCH 1 2C1 SDA 15
s 16 15 XDP_M.B_RAMCFGL AVB | o) oo 12ci_sc/cPiorf Pt o, PCH 12C1 SCL 15
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 011 13 16 17 10 20 20 40 52 55
PP3V3_S3 12 16 10 24 26 20 56 60 62 63
PP3V3_S3 15 10 19 34 30 39 50 60 62 63
PP3V3_S3 15 10 19 34 30 39 50 00 62 03
PP3V3_S3RS0_CAMERA o1 0 12 63 62 60 5
B PP3V3_S0 X pupeyEREELPPOVE SO
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 076 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
/\/\/\/ 5% 17 20W NF 20T o a0 15 TPAD SPI CLK R 335 47K 1/\/\/\/2 5% 17 20W NF 20T
SD_ON_M.B ) - L
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 291 TPAD SPI I NT_L 15 3 20 15 AP_S0I X E_L R1 100K 1 2
RI619 100K 1 2 % I720W W 201 TPAD USB | F_EN 152 o2 15 _HDM TBTMUX_FLAG L 100K 1 2 % 1720W W 201
R1620 100K 1m2 5% T720W M 20T 55D PWR EN R1672 100K NN\ 59T 20w 20T
> 5% I 20W MF 20T 1930 56 57 62 s _PCH UART1_RXD R16 LAANA2
R1622 100K 1,42 HDD PWR_EN 15 e . PCH_UART1_TXD R1673 100K 1 > 5% TTZ20W WF 20T
RI623 100K 1 \'A'A"2 20 T 20W M 20T %P SDCONN_STATE _CHANGE L 6 5 o s PCH UART1 RTS L RI674 100K 1 2 O% T720W W 20T
d 100K o 1 100K NN 55T Zow— w201
:g%g 100K 1’\/\/\5 50 17 20W MF 20T ?gTP\éSREEN s s POH UARTL_CTS L R1675 AN 2550w 2ot
RT626 100K 1 \VAp2 5% TZ0W W 200 Ypp—JTAG | SP_TCK - = PO 1200 _SDA RL676 100K 1N 2
L AN 2o 15 16 18 25 PCH | 2C0_SCL 100K 1 5 5% I720W W 20T
x.a%? 100K 1 \'An72 i" i;im g igi XDP_JTAG | SP_TDI 15 16 18 25 ® RLG67 NN\ 59T Z0W 20T
100K 1 2 O TAG TBT T s PCH 12C1_SDA 100K 1 2
RT659 100K L2 S I ZOW 20 PO Tl G PR EN o w PCH I 2C1_SCL 100K 1 W2 S 720w 20T
R1630 100K 1 2 O 2 TPAD SPI I F_EN 15 4 5% ATZOW 20
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
%
A 4 RI637 100K 1 2 _ - SSD_DEVSLP 15 30 62 SYNC VASTER=W LL J43 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 1, 2 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 15 10 25
LAANE 55 rraogr i aor A LSE RO ° o <E4LABEL>
R1691 100K LAAN 27 so—r—ro—BI—EVRRST_L 15 62 NOTI CE OF PROPRI ETARY PROPERTY:
= q
R1693 100K LAAA 2 ENET_NMEDI A_SENSE 15 e 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
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Unused & M_.B_RAMCFGx GPI Gs have TPs.
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug.
NOTE: Should force PCH GPl )47 high to ensure TBT router
SSD PCI Ex_SEL_L straps are connected via 1K to conmon net.

LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug.

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

Ext ra BPM Test pOI nt S 4940 36 27 17 30.15,11.8 & PP1V0O5_S0 I\/Er ged ( CPLJ/ PC:H) M Ccr 02_ XDP 49 40 36 27 17 30.15,11.8 ¢ PP1VO5_SO
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
oo XDP_BPM L<2> TP1802 XDP_CONN Use with 921-0133 Adapter Flex to wewo XOP CPUTDO  RI810 51 ipp2 o o
TP-P6 1 support chi pset debug. A S °
o o p—XDP_BPM L<3> 5" 11 g3 DF40 . 8000-0. av e
TP-P6 RESORE o 6 10 6 XDP_CPU TCK R1813 51 2 1
e e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm ~ V V V™~ 5% 17 20W W zoll
- 62
o ¢ oy XDP_BPM L <5> %0 PGTP1805 i“és‘i%w O TD and TMS are terminated in CPU. =
TP- P6 - LF —
o « y—XDP_BPM L<6> ‘c» TP1806 2402 oot
o o ey XDP_BPM L<7> 15, 1807 o5 02 sy XDP_CPU PREQ L OBSEN AQ —— 10 02 o= OBSEN Q0 CPU CFG<17> ame
D P-P6 os o2 o (rmy—XDP_CPU PRDY_L OBSEN A1l —— 900l s OBSEN_C1 CPU_CFG<16> ame
8 7
olfe
o o rmy—CPU_CFG<0> OBSDATA_AQ o—t—00 012 ot OBSDATA_CO CPU_CFG<8> ame
o s > CPU_CFG<1> OBSDATA Al —— 00 01l OBSDATA C1 CPU_CFG<9> ams s
14 13
olfe
o o oy CPU_CFG<2> OBSDATA A2 =00 015 gt OBSDATA_C2 CPU_CFG<10> ame
o 2 o oy CPU_CFG<3> OBSDATA_ A3 —>— 00 0l s OBSDATA C3 CPU_CFG<11> ame o
20| 19
o « —XDP_BPM L<0> OBSEN B0 —— 22 gg 2l OBSEN DO CPU CFG<19> ame
oo XDP_BPM L<1> OBSEN_B1 — 2 23 s OBSEN D1 CPU_CFG<18> .
[aane L =10 O — = L m
olfe
o o [y CPU_CFG<4> OBSDATA BO =290 0127 gt OBSDATA_DO CPU CFG<12> ame =
o o my—CPU_CFG<5> OBSDATA B1 — 22 o0 59 -— OBSDATA D1 CPU CFG<13> ame o
1
olfe
XDP os o »—CPU_CFG<6> OBSDATA_B2 =10 0122 ome OBSDATA_ D2 CPU CFG<14> e e
v o o> CPU_VCCST PYRED _ R1800_1K 1,2 2 = o —PU RG> CRSDATA B3 =20 012 oe CBSDATA_[33 CPU CPGe152> am =
| = . L2, mm 5% 17 Z20W VF 20T 38 00 37
XDP 2 XDP_CPU_VCCST_PWRGD PWRGDY HOOKQ T D EC | TPCL K/ HOOKA NG
w12 PM PWRBTN_ L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 1001 g | TPCI K#/ HOOKS NG
=UR000. J3: 2. 34mm 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
w110 o PM PCH SYS PWROK R1804 0 1,72 = XDP_SYS_PWROK HOOK3 900 » DBR#/ HOOK? XDP_DBRESET L 17 s UACE. NEAR=UD500- AGT: 2. 54mm
S% ITIBW ME-LF 402 50 § o149 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
o7 50 3 25 10 1@y SVBUS PCH DATA SDA 2001l o DO XDP_PCH_TDO am e s o o
67 54 38 25 19 14 [T SMBUS _PCH CLK SCL - 54 5 o023 - TRSTn XDP_TRST L
o o 10 12 o XDP_PCH_TCK TCK1 Pl Dl Ell DI XDP_PCH_TDI oD 52 10 o2 o7
C o a2 10 o @ XDP_CPU _TCK . TCKQ 3007 » VG XDP_PCH_TNS O 2 16 2 67
P 60 59 XDP_PRESENT#
olfe — CRI Tl CAL
10 12 omp-PCH_JTAGX R1835 0 1 2 XDP XDP XDP el DP XDP i
Pact RERR=0YB00 28 8mm C18041: 1R1831 C1800: 64 /N 63 1C1801 1C1806 840
0.10F - U 0. 1UF L ¢ 1UF L 5 1UF L91VK 0 .
et /;— 98 ow et SZ)Z \_/ A 0%, T 0 DIVNS gors-ss T
enfiiic] $ier ebal?] | 51850847 | [:fgen i on Sl
a n XDP. T 6 16 62 ©
L 1 1 _ STET . CPU_TDO ame e e oo
XDP_CPU PRESENT_L - CRI Tl CAL
DhmBL%\§K4(7) =~
oy Y
SOT- 563 }E
o[ BT o XDP P TRST_L 612 16 62 65
| mm o = VAKE BASE=
L — XDP PCH 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 = T28mm o < lotig *
1 H 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 é(zz
1o x XDP_M.B_RAMCFQD ~
B et lcm TP1870 D“’NBL%W‘"%GZ K
s 10 10 o XDP_USB_EXTA OC L TR —= XDP_USB_EXTA OC L am e e = C1845 1 o 'R1845 - :
os 50 16 10 qmXDP_USB_ EXTB OC L E— XDP_USB_EXTB OC L T e 16 50 0a 0. 1UF - Ve 330K 3T o XDP CPU TVE e
XDP USB EXTC OC L = \7’2 ul1845 1/ 20w PLACE_NEAR=JTB00. 57: 28nm © = =g
- op TP1873 YR GEEY TALYCIDTGF 22
» -XDP_USB EXTD C L o» TP1874 o 55 7 [y ALL_SYS PWRGD o1 N S XDP_JTAG CPU I SOL_L w o PRIVOS_SUS
6 16 15 XDP_SDCONN_STATE CHANGE L —— XDP_SDCONN_STATE _CHANGER} 15 16 s e = s NO STUFF
<B VAKE_BASE= = NCx—H Fx NC
15 15y XDP_M.B_RAMCFGL > TP1876 @D 1612 P TA _R1 2 -
R E TP- P6 = - .
e XDEMB < TR TP1877 XDP_PCH_TDO R1890 51 - o 1
XDP_M.B_RAMCFG3 o7 02 16 12 o R E NEARET0500. ARG T 28— V'V \ 55T 20w 20T
16 15CHy > TP1878 ] e
= 51
o 20 e [y XDP_ITAG | SP_TCK e 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
1 o XDP_SSD PCI E2 SEL L R1882 1K 1app2 o~ ¢ NOTE Mist not short XDP pins together! o e e STUFE
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 LAAA 2o —r—or—t—SSD PCLE_SEL_L am = B 7 51No STUFF
) o 2 10 12« XDP_CPUPCH TRST %}]?% i 2ANNL |
o2 a1 16 15y XDP_LPCPLUS GPI O — XDP_LPCPLUS_GPI O D> 5 16 01 w2 AR > —>Brm 5
1 o XDP_PCH_GPI 017 o TP1886 =
1sgmy—XDP_PCH _GPI 076 1y
A 5 XDP_JTAG | SP_TDI TR P1887 XDP_JTAG | SP_TDI
2o 10 10 15 [T ARE BASESTRUE ——— oD 15 20 10 2 SYNC VASTER=W LL J43 SYNC DATE=12/ 17/ 201

TTILE

CPU/ PCH Mer ged XDP

d} Appl e I nc.
®
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8 7 6 5 4
System RTC Power Source & 32kHz / 25MHz Cl ock GCener at or

Chi pset uses 24MHz crystal, G eenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal

PCH Reset Button Menory VTT Enabl e Level - Shifter
47 45 41 38 36 35 34 33 30 17 PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
) ' Coi n-Cel | : VBAT (300- ohm & 10uF RO wenuy BEEN P PP3V3 SO
This looks a little ugly to support | . B R
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO 1 oo oo o 0o PPAVZ_S3 PP3V3 SO 0,62 60
pin 5 nust receive S5 power (Stuff R2042) f#{ 7 _PP3V3 S5 1R01K995 8T g 17 1 27 39 33 30
7 Coin-Cell & G3Hot: 3. 42V G3Hot XDP °50W 1R1970
tn- ) 1 o
Qi Cell & No GaHot: 3.3V 55 R1996 |.%:1 C1,97? 0 o 330K~ TPS51916 | (leak) = +/- 1uA,
. . T u1970 1/ 20W Vih(mn) = 1.8V
D GreenCLK 25M& Pover . PP3V3_S5RS3RS0_SYSCLKGEN No bypass necessary o5 16 @%ﬁ&; . NIZ)MSST\L?:F'%:ST L grynse X5R- 8%01 2 7aRpICTCF R 33uW when driven. | ow
Mist be powered if any VDDIOis powered. /1 'R1997 . o CPU_MEWTT_PVWR_EN_LSVDDO 2p o s NEM/TT_PWR EN . .,
3 (ang MARE. BASESTRUE
CAM XTAL Power » _PP1V2_CAM XTALPCl EVDD ~ 0 9 %Q NCxLINe nds o ne L—=_MEMVTT PVR EN e
TBT XTAL Power 62 00 27 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are ygﬁ‘év . -
B i nt e;’ naIV:D)'s CRJTQ(e:d to 23| LK_PART=SYS RESET “
Create QUT. -
Cl924: Cl922: |+C1902 > i <
Lg:/‘ . i —— % U1900 +V3. 3A shoul d be first =
0% —— 0% —— i
R avai |l abl e ~3. 3V power L
x5R géo xR géo —F Xgé SLGSL:SF}\,“BCV to reduce VBAT draw. =
" CRITI CAL 12 PCH CLK32K RTCXL o 57 50 54 50 49 40 10 33 33 [PPBV._SO
CKPLUS_WAI VE=Pwr Ter n2Gnd| VI OE_25M. A 32. 768K 2 3% 86
= A J_ 6 |vice_25M B . . 'R1920
14
C%29p9:5 R1905 - V! O52oMC ;:m:: 8 NC SYSCLK CLK25M CANERA w2 o1 PCI_I I\/E D S a.bl e St r a,p %%OK
2|1 o SYSCLK_CLK25M X2 1,\/2/\/2 2 SYSCLK CLK25M X2 R . 3 |x 25M 9 15 ®  SYSCLK CLk25M TBT oD 20W
Ll WS | NO STUFF -tlx PPVRTC_G3H oo Q1920 2201
o @%/ ~ CRI Tl CAL A 1R1906 vl L__ g | For SB RTC Power DWN5LO6VK- 7 SPI _DESCRI PTOR OVERRI DE_LS5V
15 Y1905 LM a0 TRY pal iy
NCX'== 25. 000MHZ- 12PF- 20PPM Eé%ow —— PAD 1 01910 o 115 _PP1V5_SOSW AUDI O HDA 2
0%29;3%6 © G 3. 2%2. 5V NEEE e % E [ o]3T] |o SPI _DESCRI PTOR_OVERRI DE
=
112 = SYSCLK_CLK25M X1 —F Xgé PR
1 2% NOTE: 30 PPM or better required for RTC accuracy %1920 |26
wo.@ ; ceRv DMVN5L 6VK-7—]
=+ sor-563 | Kh
C w12 NC RTC_CLK32K RTCX2 _— NC RTC ClK32K RTCX2 g w'—
clots PCH 24MHz Cryst al FRRECEASERTRUE - ROTEsT e = e — Gl 2[GY 5l =
6. 8PF nglS w SPI _DESCRI PTOR_OVERRI DE_L 1
> -2kl DESCRI PTOR IVERRILE L | -
PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
TR (\:(Rigfg'- 1Zbw R1916 If high, ME is disabled. This allows for full re-flashing of SPl ROM
oégm NCX NC o1 SMC controls strap enable to allow in-field control of strap setting.
24. 000MHZ- 20PPM 6PF 1M ¢ :
101 NCX ‘:@(l\lc 3 20%0. SOME SML i,zéow Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
Qe |
1|I2 PCH CLK24M XTALIN gy 2
1 +/.JJ.¥1PF VCCST (1.05VvV SO) PWRGD
- oégnn
PCH 24MHz CQut put S w02 3538 2718 35 23 13 5,-PEV3 S5 PP1V05_S0 60 11 15 16 27 36 40 49 53 56
R1927 —— L PC_CLK24M SVC i !
o LPC CLK24M SMC R 1722, 2 LPC CLK24M SMC o = 1930 cr Tl cal |R1931
m PLACE_NEAR=U0500. ANI5: 5. Inmm ng/v o/ —_ 5%
' Rigee o i J_sage T
V(
o 2 m—LPC_CLK24M LPCPLUS R e AAA LPC CLK24M LPCPLUS fmy ws oz o o 2517 10 _ALL_SYS PWRGD 2|a 4 CPU_VCCST_PWRGD gy
) 1/50;:0"w o7 3 15 15 my—PM_SLP_S3_L 1ls
1
-3 |NC
B NC GN\D
o
s PCH PWROK (Gener ati on T
s By —  PM PCH PWRXX m@ g
72 63 62 80 50 BYPASS=U1950: 5MVI -
suueyfREYLPRSVS SO 1 C195
RL950" o 4
9 10K 2 XeR cerm NO STUFF WF: Do we need this?
5% o0t R1963% |2R1960
2012 = 59/0 2%
74LVC2COBGT 1/ 20W 1r20w  CKPLUS WAl VE=UNCONNECTED PI NS
NO STUFF 8 "'sors33 0201 0201
7 35 17 16 ALL_SYS PWRGD 1 1 1 8
A R1951 e D (119507__PM S0_PGooD 5 G R1962 BYNC, VASTErS 43 NLBL BYNC DATE=017 00/ 2013
=
w2+ o SPU_VR_READY N 2 CPUVR_PGOOD R 2l 0s ) NO STUFF (19502 __SYS PWROK R LARS 2 PM PCH_SYS_PWROK oy 1 10 2 Chi pset Support
ware CPU VR READY — yZbw 3 Rl?o%lKl 6l o8 b or _
0201 1/ 288 4 201 Ap le I nc <SCH_NUN|> D
£ 2§>1év CKPLUS_WAI VE=UNCONNECTED_PI NS p .
: ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= ngpl ;\IérCRI\M ng\chpggT\lTAl NED HEREI N I'S THE
THE POSESSOR AG?EESYT(C)FTfEP FClLON NG
% 3 27 [y SMC_DELAYED PVRGD || TOMANTAIN TH S DOCUVENT | N OONFI DENCE 19 O 120
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Pl at f R t Co ti G eenCLK 25MHz Power DDC Pul | - Ups
a orm ese nnections NO STUFF 2.2k pull -ups are required py PCH
Unbuf f er ed R2040 to indi cate- aCtI?Ie di splay interface.
R2081 0 50 30 3 30 10 2 PP3V3_S3 AN 2 _ PP3V3_S5RS3RS0_SYSCLKGEN 1 DP++ spec viol ation, should remove!
035 33 [y PLT_RESET L LAMNE LPCPLUS RESET L gom ws ez or 1/;2%% PP3V3 S5RS3RS0_SYSCLKGEN ., ,, % & % i 1 1 3 # § £-PP3V3_S0
1/20W 0201 NECK_W DTH=0.
Z%Ff R2071 NO STUFF ’jg%gﬁh NO STUFE [ T NO STUFE [ |
0 CAO R2020 R2021 R2022 R2023
M@“ R2041 2. 2K 2. 2K 2. 2K 2. 2K
1,%§W e oo o 10y 729383 50 PP3V3_SO ) , R2041/ 2 shoul d be stuffed for ) T 5% G s Yoo
D A BRABUBEEY e GreekCLK A or B depending on S2 rail 28, R 201, ,201
72 63 62 60 59 - . 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
e R2042 112 _DP_TBTSNK1_DDC CLK
, CR II CA|iGOB Buf f er ed o g, PP3VE_S5 NN 1 1» _DP_TBTSNKI1_DDC DATA
1 MzZ4VHC. R2872 1% TBTSNK1_DDC is pull ed-up just to indicate that
,U2071)*—o PLT RST BUE L L % 2 SMe LRESET L oo = o, DP port is used. No DDC on this port, AUX-only.
1 1/ 20w NOTE: Only DDC DATA is sensed by PCH, so
3 R2070 o¥b1 R2088 DDC _CLK pul | -ups are unstuffed.
1C2071 100K 0 -
- g IUF S0 LANAZ BKLT PLT RST L gy
9
T 8 ceru 1 N Thunder bol t Pul | - up/ downs
0201 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!
S pCH TBT PCIE_RESET L — PCH_TBT PO E_RESEEr, 15 10 2 10K
= - 1/ 20W
MAKE_BASE
2 10 15qgy—TBT_GOPSX_BI DI R — teE  TBT GRSX BIDIR e w0 o
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
210 15 @@ TBT_Cl O PLUG EVENT — TrE _ TBT GO PLUG EVENT ame w0
w3500 45 4t 1, EESVE SO
C ’%‘C&E{FF S Required for unused second TBT port
A 55030 s m>—IBT_B_Cl O SEL )
TUF L » @ DP_TBTPB_HPD R29010 >
1T 2 TBT_B CONFI ®2_RC o
X5R gERM 2 O ET B conEl vz
0 NOSTUFF TBT B LSRX 201,
L CRI TI CAL
- 6 74LVC1Q08 1 1) 1 1) 1
7 35 04 20 10 10y PM SLP_S4_L 2 SoT801 R2016 R2017 R2018 R2019 |'R2014
U20304___(CAVERA PVR EN oo 18 s 2 9K 1K s 2 10K oK
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
58 57 56 (For devel opnent only)
#%1# pp3v3_s5 R2Q94 R2030 NAKE_BASE
1 2 2 1010 y—DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK oD 50 10 28
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
[V it MAKE_BASE
402 0201 —
2516 1 DP_TBTSNK1_HPD — TRE _ 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
R20292|< R2029§ R202%§ > =DP_TBTSNKL M__C N<3..0> — tre DP TBTSNKI M._C N<3..0> s
oK oK K s 25 10 12y DP_TBTSNK1_AUXCH C P — tmE  DP TBISNKI AXCH CP s
Mg Mg Mg o5 25 10 13 DP_TBTSNK1_AUX N = DP_TBTSNK1_A N 12102
B 201, 201, 201, 16 13 DP_TBTSNK1 DDC CLK — TRUE DP_TBTSNK1 DDC CLK Py
DBGLED S3 DBGLED SO0l 3 DBGLED SO 16 15 DP_TBTSNK1_DDC DATA — Tre  DP_TBTSNK1_DDC DATA 15 18
R DD%%E% R DD%%ED R %%%5% Si ngl e-port TBT i npl memaEnEtiAztEn (r\)/:KEdE?AeSE not require DDC Crossbar
W GREEN- 56MCD- 2MA- 2 W GREEN- 56MCD- 2MA- 2. 65V /X GREEN. 56MCD- 2MA- 2. 65V 2518 15 @I TAG | SP_TDO TRUE  — JTAG | SP_TDO am s o 2
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 S0l 3_D DBGED SO_D 25 10 15 E_JTAG TBT_TNVB — tme JTAG TBT TMS =
= DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
090 |op g209 el 091 op
DVN5LB6VK- 7 DVN5LO6VK- 7 DVN5LO6VK- 7
H H H RAM Confi gurati on Straps
SG'I:;"S,, 20“#51 sG":;"s,, Pul | -downs for chip-down RAM systens
w0 15 gy XDP_M.B_RANCFGD
_ = e = 16 15 XDP_M.B RAMCFGL
N S4_PWR EN s h M B RAVCE®
o7 35 28 20 10 1 PM SLP_S4 L 16 15 OO
PM SLP_S3_L 1015 XDP_M_B_RAMCFG3
s PM SLP SO L RAMCFG3: L | RAMCF®2: L | RAMCFGL: L | RAMCFGO: L
e R2050'| R2051'| R2052' R2053*
10K 10K 10K 10K
1/ 23W 1/ 23W 1/ 23W 1/ 23W
201, 22"%\; 22"%\; ZEA%VZ
A = SYNC_NVAGTER=J43 MLE 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 ., o p :
= WAKE_BASESTRUE —
- <E4LABEL>
w2 PPOV6_S3 MEM VREFDQ A — PPOVE S3 MEM VREFDO A s i 02 o SIS I A TR
68 21 20 19 18 _PPOVE_S3_MEM VREFCA A — PPOV6_S3 MEM VREFCA A 51520 21 68 THE | NECRMATI ON_CONTAI NED HERE| N | S THE
— eave o 5 R FOSESER AGRERS 6 THE FOLLOW NG
w22 PPOV6 S3 MEM VREFDQ B — PPOVE S3 MEM VREFDO B s 22 2 o B ROSESSOR AGREES TO TIE FOLLONNG e 20 OF 120
00z 71910 PPOV6_S3_MEM VREFCA B — PPOV6 S3 MEM VREFCA B 11022 00 T T e e 1T I WoLE OR PART
- IV ALL RI GHTS RESERVED
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17 20 21 22 23 40 51 60 68

1 i PP1V2
Page Not es CPU- Based Mar gi ni ng P MM VEEEDO A L SOL VRef Dividers =
Power aliases required by this page: . . . - > - -
. =PP3V3 S3 VREFVRGN FETs for CPU isolation during DAC nargini ng DDRVREF_DAC EN RC's to avoid drain glitches CRI TI CAL Al ways used, regardless
. —PPDDR S3 NEMVREF CRI TI CAL R2225 May not be necessary due to C22x0 DDRVREF_DAC of margini ng option. 1R2221
- LSO 100K 225 8. 2K
Signal aliases required by this page: ~ TO6VK- 7 z 2 VREFMRGN DO A EN RC s LO6VK- 7 Yoo
: a V 2 1/ 20W
- =1 2C_VREFDACS_SCL O] | 'sorses PORVIEF_DAC 2w PORVREE. DS, I R2223 2281
T DS . 3 R2201 fiz 225 ¥ 0 [ACE_NEAR=QR220. 6: 3mm
=| 2C_VREFDACS_SDA Took 01 0.1UF o T8 Te 1 2 PPOV6_S3_NEM VREFDQ A
- =1 2C_PCA9557D_SCL + >—CPU_DI MVA_VREFDO ol T30 5 519 S mﬂ'tmmgyan— oo e
- = 2C_P(:A9557D_SDA - 1/ 20W CERM X5R 2 - 1/120/8W PLACE_NEAR=R2221. 2: 1nm N-NECKZ-W DTH=0. mm
— — 201, 0201 Q225 pin 6: o R2222*
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. = PLACE NEAR=2220. 6: 2mm 11 280
L 1C2220 (1
CRI TI CAL - L 0. 022UF 201,
N %60 CPU MEM VREFDQ B | SOL T 1%,
o] DMNBLOGVK- 7 DDRVREF_DAC CRI TI CAL 2 X8k CeRM R2220
o i RG> e -¢ MEM VREFDO A RC_ 1249, ‘R2241
, CPU DI MVB_VREFDQ o T87To 1 > _VREFMRGN DQ B _EN RC ~ %5 . A
LO6VK- 7 1/20 1/ 20W
L P DDRVREF_DAC 5% DDRVREF_DAC O | sor-ses v = W
R2202! Yt C2245 » = R2243 2ot - 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: ook 201 0 1UF o T To L 10 PPOVE S3 NEM VREF B
(1.5V) 7.70mV per step 1/ 200 519V 5 - ’\/1\0//\/ PLACE_NEAR=R2241. 2: 1nm BI N-NECK-W DTH:S'% m nEne
DDR3L (1.35V) 6.99nV per ste CRI TI CAL CERVEXGR - 1756w - NEARS 2 CNECKD :
LPDDR3 21. 2v)v) 2. 27V Ser st eg " 220 201, 0201 I Q@265 pin 6 B R2g42%1
5 sorss%oeVK- 7 L PLACE_NEAR=QR260. 6: 2. 54mm | o) \ = \p e 0960, 6: 2mm 1./23%
-3 J— = : 0 022‘21UF 201
, CPU DI MM VREFCA o T80 CPU VEM VREFCA_A_| SO T io% z
o < [*: 2 Ss2Voeru
NOTE: CPU has single output for DDRVREF_DAC SRS:?T/:QCE:QLDAC 0201 R2242%0 N
VREFCA. Split into two R2265 i M VREEDO B 12502 R2261
signals for independent DAC 1 2 VREFMRGN CA A EN RC o %NSLOGVK— 7 8 19,
margi ni ng support. \Wen CRI TI CAL DDRVREF_DAC o DDRVREF_DAC O] | sor-ses wo= oW
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 DANBLOBVK- 7 160K 0. 108 of T3 7e LAAN, 2 PPOVE_S3_VEM VREFCA A
to renove short due to CPU. S J_ 1/ 200 S s, P sy PLACE_NEAR=R2261.2: 1mm NERECK-W BTHEO: 3 mm
o] T To 201, 0z01 A R2262*
1 1 s P = PLACE_NEAR=Q2220. 3: 2mm 8. 2K
- Base rgi ni ng ! IS
- — 0, 022UF 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
o T R2285 DDRVREF_DAC M VREECA A ,24.9 1R2281
234 15 19 15 PP3V3_S3 Re218 . 1x20K, VREFMRGN cA B EN RC o 265 7 A 8, 2K
5 6 0 56 3 SHRT, pPP3V3 S3 VREEMRGN DAC , DDRVREF_DAC M DDRVREF_DAC O | sor-ses ner = [
NV VRERS 3\5“?8:5 m R2207: i 285 1 Z R212083 238 ACE_NEAR=Q260. 3: 3nm
NONE = DDRVREF_DAC DDRVREF_DAC 100K 0. 1UF of T8 Te LAAA 2 PPOV6_S3_NEM VREFCA B
C2200: 1C2201 1/ 200 cm,ség 2 s, P M6, PLACE_NEAR=R2281.2: 1mm N-NECK-W DTH=0: 3 nm
2. Zzt‘g"ﬂ:/n (1)d%1UF 201, 0201 2%:1 R22821
6. 3V 6.3V
6.3V 5 2 &3V or CRI TI CAL 1 ) 8. 2K
402-1F T T 0261 ¢ DDRVREF_DAC L (Al 4aRs) - FESog0 e e 11 26W
’ VDD N DDRVREF_DAC 1 0 022UF 2'641:2
% 25 19 35 34 rEy—SVBUS PCH CLK 8lscL U22g0vour 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFNRGN A _RDI V R22x6 pin 2: T, 8%
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 UE>D 5 3 PLACE_NEAR=QR265. 1: 2. 54mm M VREE B ,24.9,
9n0 18 vourd4 VREFMRGN CA AB R2266 4. 02K 1 2 _ VREFNVRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N
Addr =0x98( WR) / 0x99( RD) 10 & vouros VREFVRGN_MEMVREG |_R2286 4.02K 1, A .2 VREENRGN CA B ROV PLACE_NEAR=(D265. 4: 2. 54mm e =
GND.
3| NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L PP3V3_S3 15 10 19 34 30 39 50 60 62 63
?» CRITICAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL 205 1 DDRVREF_DAC
202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF —— veC 100K CERVESEH 2 <Ng U2204 -
% —— w201 12800 0201 RV ST R2214
eV B 2 PCAGB57 201, 1 a VREEMRGN_MEMWREG BUE 155 3K DDRREG FB gy
FN ooy Pole VREFMRGN CPU_EN - I 178w PLACENEARER7ALS. 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 TI CAL
67 54 38 25 19 16 14 SMBUS_PCH CLK 1lscL Pe| 13 VREFMRGN _SPARE_EN DDRVREF_DAC DDRVREF_DAC
67 50 38 25 10 16 100gy SVBUS PCH DATA 2lspa P7l45 NC R2213*
THRM RESET* |15 100k o s U2204
PAD  GND 1/ 20W — VABXgess
RST* on 'platformreset’ so that system No® 201, AL VREFMRGN SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. A3 " DDRVREF_DAC
= + Ve
NOTE: Margining will be disabled across all 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
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 VEM VREG gy
2012 SYNC NVASTER-W LL J43
DAC Channel : A B C C D TTTTE
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF MARG NI NG
DDR3 DDR3 NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divi der
LP (1.2V) L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) DDR3L assumes TPS51916 supply with 19, 6k/57. 6k di vi der d} Appl e I nc.
Nonmi nal val ue 0. 600V (DAC: Ox2E. 5) 0. 675V (DAC: 0x34) 1. 200V (DAC: Ox5D) 1. 343V (DAC: 0x68) ®
Margi ned target: | 0.300V - 0.900V (+/ - 300nV) 0.337V - 1.013V (+/- 337.5nV) 0.800V - 1.600V (+/ - 400nV) 0.972V - 1.714V (+/ - 371nV) 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) %%E@%‘;L&%ﬁg&%ﬁ%;“
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25uUA - -25uUA (- = sourced) |: LgTN?oNFf{;N THS ;@g:ﬁ‘ 'TN CONFI DENCE
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV /| step @ output 3.53nV / step @ output ':i/ ;‘E’[ ;?GF;FE\S/E&SEQVEEBU SHIT IN WHOLE OR PART
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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  pop[ 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[ 0 =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
LPDD'BB3(§A16G3 LPDDR3- 16GB
FBGA

wonm MEMA CAB<O>  Rlgy (12 D] P9 =MEM A_DQ<32> “ e 20z 20 PPIVB_S3 A3 (2F2 B2
wonmm—MEMA CAB<1> 5 P lon 8 oo [ N® =NVEM A 33> o Y [ B5
o 61 26 oy MEM A_CAB<2> . N2 |cn . be[M0 g =MEMA DO<34> . 5 8 s
o o 26 Ty VEM A CAB<3> - N8 |caz < pga| NL1 =MVEM A 35> o A6 , E4
woo gy MEMA CAB<4> 07 W oy = o[ =MVEM A_DO<36> o ATO s E5
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
woommy MEMA CABSO> o @lo d oo| F10 =MVEM A_DO<d1> « [0 | 2 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 - —“_—LEm 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
o o MEM A CLK N<1> g 32 |k ¢ oqral B9 o—s -MEM A DO<46> . = T2
C wunr - MEMA CS L<0> o  L3csor oy = jﬁ%ﬁ jg: o = i
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
= D8 |pve pe1| RO =MEM A 53> o 1| VP2 =
38 pge2| R0 o= =VEM A DQ<54> o - © m
68 61 24 20 7 EM‘—OJT D3 R11 —VEM A 55> o 3 vsscal [
bepa| CIL o —MEM A DO<56> L5 P3
MEM A_ZQ<2> B3 |70 bees| CLO =MEM A 57> o r

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

B11 =
es 20 10 s PPOV6_S3_MEM VREF| VREFDO DR8P g =MEMLA_DQ<60> s o

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

pQeo| B1O o> =MEM A DQ<61> D o
NCx—2 oeso| B2 o— SMEM A DO62> 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 "

B NG I3 H8 N3
NCX— ] ad P12
m)i] NC H11 =
R3 J9
NCx——— 310 T6
vDDQ T12
K8
K11
05 50 5140 20 22 21 20 10 17 _PPLV2_S3 . K 1
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LPDDR3 CHANNEL B (32-63)
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K9 | vss
12 | yss
L16 | yss veeaps_poc | K7
8 | yss
M3 | vss vsspE |22
M7 | vss vsspe |24
M | vss vsspe |
N2 | yss vsspe |6
NI6 | yss vsspe |8
N8 |vss vsspe | D21
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ST o)  Beral i D (oo e DR J
rising = alling) + u X5R- CERM X5R- CERM
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C§OOJL_J§ : P o GN\D T Load Switch BT EN.G.O PR o GN\D Type Load Switch TBT POV\er Sup pOor t
00 —— ype oa wtc 5oy aremNe i
629V = C3020 1 3
0202R 2 = R(on) 6.1 mGChm Typ g3025 (ol 1. O0UF = R(on) 6.1 mGhm Typ Appl e Inc. <SCH_NUM=| D
@1.05V |10.4 nOhm Max DWNSLOGVK: 7 |\ S @1.05V |10.4 nOhm Max R T L ADEL >
NOCEBLJng H oeotF NOTI CE OF PROPRI ETARY PROPERTY: -
1 = L :
nh T [S"S[: BERETMTI LT e i 5 e
o2k 2 21— IBT_EN GO PVR L = T o WA NTAUN TH & DICVENT | N GONE! DENGE 30 OF 120
= Il NOT TO REPRODUCE OR COPY | 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
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
e AR CIE 4 cer PP3V3_S4 TBTAPVR .. 2o o 20 s @D Vo DTRUE ¥ CRLT] CAL
D o vapsout 18 PR AR, TS, 26 W c3oP@th C'9) + CETL 65024
20 | )vaPs =3. 1]]2 = HVGFN24- COVBO
2oz PEASLIBT 1 s an[? TN B T o == T BL A DZR Nel> 0. 470F | | BBAGRT w TBT A D2R C N<1> 7 e To e 15 TBT A Gl O SEL am=
18. 9V Max , 2w 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
G215t [t1C3210 cmea | 38R 115386 It CB}ZU%l C3%§5UF | SR DP_TBTPA AUXCH N e-Pry-—TETA DE_PARDR <=
R e 6o 1 faux-
> Tyt e Lg; éi, Tz 23{ o =g DP_TBTPA AUXCH C N 0. 1UF |'>‘< g « DP_TBTPA_AUXCH P 2 axe 1Py A 0| 23 _TBT_A_D2RL_AUXDDG N 4 o
xor GERY 2 2 s CDB211AORGPR | X5R- GERY R |2 R w sgay DP_TBTPA AUXCH C P (3537 L ro) A o 22 TET A D2RI_AUXDDC P o o
16 |ENHVU FAULTZ[ 4 0. 1UF X5R. SRy 18 13 DP_TBTSNKO_DDC DATA 4 |pbc_DAT TBT: RX_1
18 13 DP_TBTSNK( K 5 |bbc_cLk
57 50 10 E>—S4_PVR_EN 5 |en I SET_vap3 8 TBTAPWRSW | SET_V3P3 >
27 25— IBT_A_HV_EN 11 |y en I1SET_s0 10| TBTAPWRSW | SET_SO s o TBT_A_CONFI GL_BUF 16 |cA peToUT  cA DET| 18 TBT A CONFI Gl _RC 2
2
oo > PM SLP_S3 BUF Il 17]s I SET_S3.9 TBTAPV\RSV%TSFI:J PS135v T LSy o -y DP_TBTPA_ M__C P<1> C30232%U1F I—QZ—%Y_‘ o DP_TBTPA M__P<1> 11 |ppy [
G\D THRM _ R3210! |'R3211 R3 - DP_TBTPA M. C N€1> (3533 ;1|5 © DP_TBTPA M__N<1> 10 |pp. ovorl 19 DP A LSX M. P<1> e
= Y 12v: See 6K 226K 36 0. 22UF | T B 5,37 DPMO | 20 DP A LSX M _N<1> .0
= o bel ow o (7 25 TBT_A LSTX 14 [sTX (1PY)
1/ 260 ow ‘éow > [man TBT A LSRX 13 | arx (1 POy TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 <«
TBTA ET. R <RV3P3> 2
TBTAPWRSW | SET_SO_R 2 ¢om DP_TBTPA_HPD 12 |ppout weo 17 TBT_A _HPD -
TBT%;ESB\A 1%'2_'\]/_'4'315\/ Single-fault protection = HD T'; AD
55 6K 25 BK requires two R's per HV ~f
'21% 1%2' I SET_Sx wi th CD3210.
i ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET =
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
118380145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL SA- Thunder bolt Connector A
Nomi nal M n Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum A pava o4 TETAPWR F
1 RHV
C32001 o0 @@;}@:gbmm : TBTACONN 1_C
0. 01UF —— R312201 5(36&!8 GND_VQ D=TRUE
gé%z__ TBTACONN 20 RC 1 2 A V(0- 18. 9V) %:30210§ 1
XTR 6% 1C3201 %EREESHPT*: 5 W 156w ’ Lé&fz ]
= 1UF i XSR GHRY G\D_VO D=TRUE
GND_VO D=TRUE - 33{ Both C's)
Both Cs) 2 XIK CERM ! ! ! . C3270 1
0402 TBT Dir DP Dir DP Dir TBT Df 1T A ROD P<0> o 29UF F;gz‘m TBT_A_R2D C P<0> muooo
w2 o IBL_A_D2R P<0> o 47UF N « TBT_A D2R C P<0> - - J3200 - - oD N0 C3271 1 TBT_A_R2D C N<0> muooo
o 25 TBT A D2R N<O> o TBT A D2R C N<O> - - NMDP-J11 |
< C3275 1|2 - - ERTTH 0. 22UF
0. 47UF ! CERM XK T G\‘D*\%DETQRLE 1%\‘%5%%:TRLE TBT: RX_O GND_VO D=TRUE | GND_VO D=TRUE
K S K 574- 0818 ; 'R3271
1/ 20 i[lééow 470K
201, 2201 i O HOT_PLUG DETECT G\DO ; 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5 QOO &L M._LANEOP O 5201
B | - O CONFI @2 M._LANEON O =
GNI
o0 25 (TR DP_TBTPA M__C P<3> C30272§U}: I—%g'zrﬂy—\ o DP_TBTPA M._P<3> P - 10 gM,?LANE?,P M LANEG':Eg_ 9 - - DP_A LSX M._P<1> ,; s
we [y DP_TBTPA M._C N<3> (357§ 1 || 5 2 © DP_TBTPA_ M__N<3> — - 12| SMLANESN L LanEIN O AL - - DP_A LSX M_N<1> 4
- 8
0. 22UF | I 8% 5,37 TBT: Unused | = O e 00T TBT: LSX_R2P/P2R (P/N)
. M._LANE2P
18 | 5 AUX_CHN M__LANE2N O-+7
20 | 5ppP_PWR RETURN 02
GND_VQ D=TRUE
\ SHIELD PINS ) C32(7801 h C s)
bt b |o & L 0. 22UF TIBT_A D P<1> 25 69
- e = TBT_A R2D P<i> 5737115 ' _TBT A RPD C N<1> e oo
- @ = TBT_A R2D N<1> S 520F 5>
) _—
o 2 _TBT_A_D2R1_AUXDDC_P - = TBT: TX 1 GND_VOl D=TRUE | GND_VOI D=TRUE
o 26 _TBT_A D2R1_AUXDDC N - 'R3273
TBT: RX_1 4%%@
. _TBT_A_HPD . '
2
s _IBT A CONFI GL_RC JiC3202 DP Source mnust pull
TBT A CONFI @2 RC /OlUF down HPD input with 1 )
s O} > gg greater than or equal 470k R's for ESD protection
CERM -t o 100K (DPv1. 1a). on AC-coupl ed signal s.
R3252!) ['R3251 c3p94:| |1g3a95 |'R3241 | ( ) 1 P 9
kA W 330PF — —— 330PF 190 = Si nk HPD range:
v Zﬁw 20w 1897 2 8¢ g H gh: 2.0 - 5.0V
A i I bt o2 2 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>
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 32 OF 120
1l NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED
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3.3V WLAN Switch
Par t TPS22924C
D Type Load Switch
R(on) 18.5 nChm Typ
@2.5V | 25.8 nohm Max
Sense resistor on
sensor page TPSgSZF,924 PP3V. 8 11 13 15 16 17 18 28 29 40 52
¢ PP3V3 W AN 35 36 37 30 62 2 PP3V3 W.AN R AL y " ™ 858678778080 62" 72
@!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 !
| TI CAL I BYPASS=J3501: 5mm © 1 CBSu?:O
RN = " bl —
X
=1 Al RPORT s
— . y
g 2 W FI_EVENT L oD 5= % o2 =
o wePOE AP RRDN C3531 1| POE AP RRDC N  amue
o715 o= d 0. 1UF 1 1388 cerw 3581
oTe *— .- POE AP RRD P C3530 1|2 POE AP RRDCP  amue
o 0. 1UF 1T32% 3
ol? - JORCFRM 9201 PCIE CLKIOOM AP N iz sz or
5 2 - PO E_CLKI0OM AP P i ez or
g 10 - PCI E_AP_D2R P oD o o
C e 3 - PCI E_ AP_D2R N O 14 62 o7
O
— Supervi sor & CLKREQ# | sol ati on
13 _‘
g 14 - Delay = 130 ms +/ - 20%
oris < PP3V3_S5 8,18,13, 18,181 1,18,78 20 10 52
16
o -—
17 PP3V3_$4 20 34 36 37 56 60 62
g 17 54 36 37 56 APCLKRQ | SOL , 1 C3540
ht Rinha [Banse o)
° ;2 ——1C35U§:2 1/ 200 Hoow U3540 2 OY X5R
o2 = %; M0 1,50 SLAAAPO41V
X5R
L] ! P3V3W AN VMON 2
< BYPASS=J3501: 1. 5rm
R3g58
< AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
AN AP_RESET L o
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
Kk . 190K %
20W 1/20W
B 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 %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{'3W 9
0361 .
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
A e USB BT CONN P 10| pp DM 2L 7 USB_BT N ap e
5 SYNC MASTER=J43 M.B SYNC DATE=10/ 02/ 201
ez USB BT CONN N 9| pw DP_1=x NC 1{G™ s[z T —
vl L BT WAKE W rel ess Connect or
b | 1IR3512 SCH_NUM>
4 PM SLP_SA L s a6 56 58 51 15K Appl e Inc. =
S| GNAL_ MODEL=BT_MUX @D T 2o 2o 3 3 0 0w ®
® SEL | QuTPUT 2201 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
= Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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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 . -
°/ °/ 1
Zi ; CERM Zi | CERM 51450449 R3710 R3700! &
CRI TI CAL 100K 100K =
PLACE_NEAR=] T Inm PLACEiNEAR—L3700. 1: 1mm 33700 1/2?}_\7 1/ 20W
GND_vaI D - RT.SM G\D_vaI D BYPASS=U3711: 5 nm
Lio oo 719:
2|5 o152 ] SMC OOB1 RPD CONN L 5 R
3|5 oI5t | SMC OOB1 D2R CONN L fé%?
Ao —| st-SEBN—Jj
515 olS50 SSD PCIE SEL_L oo 1 2 1 CRI TI CAL
6 o o 49 SSD _DEVSLP am s s - 6 74LVC1C08
C waar e BEB Y P_PP3V3_SO 1o ol SMC_PWRFAIL_VARN L s SOTE91
smuuuuoaHHHGZSSD RESET CONN L Cl D SSD PWR EN QT 5 20 56 57 o2
NC SSD_MEG RSVD ol ] ]
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 POLE SSD R2D N<3> | [rrell [ S [451rud PCIE SSD D2R N<3> oo o2 62 s
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 24 [ 5 ]|
25 32
26 8 8 31 PCIE CLKIOOM SSD N e s
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK10OM SSD P2 oz o5
28 o o
54
5 1° © Zg PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side
56 6 ’
B Supervi sor & CLKREQ# |sol ation = 1° © 6; provi ded the device PHY supports it.
Del ay = ~55ns 55 [C a3
0 0
_PP3V3_SOSW SSD 40 5 60 o2 PR3VA2 (BH Y e .
CRI Tl CAL 4 1 C3740 =
Razay) UBaL o =R |
Logk ¢ ¢ 232K U3740 2 ot wor Gunsti ck3 Connect or
N 1 SLGAAPO16V
2 2 TDFN
SSD RESET L s
SSD_PWR EN R 5 %0 56 57 a2
SSD COLKREQ L o

-4 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
THE POSESSOR AGREES TO THE FCLLON NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 120
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8 14 6 5 4 3 2

WWW . AlISaler.Com




PP1V8_CAM., s

L3902 NOSTUFF NOSTUFF
1. OUH T BA55MOHM 1R3930 |130YT |'R3934
70 22 2 PP1V35_CAM BYPASS=U3900. K13: 2. 54MM 1 2 P1V35_CAM SRVLXD_PHASE 100%0K %Z%OK 100%OK
2 1008 ow ow oW
R L3906 I gsgug: 1 3922 = % 3923 ] 3924 _]_ 3912 937%%3 A 900, K15 4vm i i i
22NH 0%, 0%, 0%, 0° %03‘“ g3 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
VOLTAGEST: 35V 1 C3900
BOVIS700 oot UF - n GND_CAM PVSSD | oo 'R3931 |'R3933 |'R3935
Fee 2 B wor gé 0 330K 330K 330K
N7 SYM3 OF 3 0 L3903 2201 ;é‘éow ;é‘éow 2/%0w
I N8 ]M p a3 THCAL A4 1 220-OAM T, 4A , 261 201 ,201
= N6 - D4 B 1YY Y L2 PP1V2_CAM XTALPCl EVDD ,, »
OM T_TABLE [ PPOV675_CAM VREF, .. 1 : L3901 M
DDR_VDDI O 0603 1. OUH 1. 6A- 55MOHI
cio - Ka : E C39U3;0 1 EBL?F31 PPIVZ. CAM = 1 YYY )2 P1Vv2 CAM SRVLXC PHASE,,
c7_|)Pci E_G\D N4 1 C39U%7 %‘0& 205, 3 1008
09 2 %R 2 CER xsR 1 C3970 |1 C3971_EC3972 C3975 1 C3914 [+ C3915 PLACE_NEAR=U3900. ML3: 4MM
Gl4 DDR_VDDI O CK|.GB WV Y5R 0201- 1 0462-1 oo UF OPF F UF 45,7 UF 4,7 UF -
M2 |)PMU_AVSS 01 1 L3904 S 8% 2 16V > [ Y, wor 2 by 2 by
DDR_VREF_Q N6 - 220- OHMH 1. 4A By SR 161 FRM s 0 01 202 202
. GND CAM_PVSS i3 L VREF_ = LYY Y L2 I I PLACE_NEAR=U3900. ML3: 2. 54MV
P14 pal E VDDLP2| CB PP1V2 CAM PClI E VDD FLT _L _L 0603 BYPASS=U3 AL BYPASS=U3 ): + _GND_CAM PVSSQ
P15 | |[SR_PVSSC - gﬂng H=0. ' C:39U§:2 ' ?&33 S\QSA@ 33 ‘%9:"@53 9610. F9 285:\51116"\/I§§_33
R15 PCI E_PVDD1P2| D9 v = —F égoil —F égé“\hﬁ or
PP1V2 CAM PClI E_PVDD FLT 0301- 1 503 1
« GND CAM PVSSR, KI5 DDRiAVDDlPRW 1 u3900
L12 AV, =1. 2 : = BOVI]_57OO
L13 M PI _AvDD1P8| L7 B
L1a | [SRPVSSP PP1Vs M o MPL_CLK P P7lmpI_cp ak ségllTla:CzL DEBUG 00| BL1 TP_CAM TEST MODEO
L15 PLL_vDD1P8| D6 ) I _ECBQUJ;EQ_E C390]|5§ _L1C39UJ;56_L1 7 910 1C3951 w0 MPL_CLK N R7 [M PI_cM CLK OM T_TABLE isﬁ,g; gij %2 < $ES¥ l\/(])E%
M orp vopspal D7, (=PP3V3_S3RSO_CAVERA)  eyPASs-US900. O7: 2. 54MM ~ Lo, - KP - %:" - K,Q g; - gﬁé’ax . s M PL_DATA P P8 v b1 oPo bEBUG 03] ALS TP_CAM LV _JTAG TCK
£ 1C393 T 201 stT 0201cemT 201 stT OlcEmT oR Zor 2 mm—M PL_DATA N R8 [M PI _DVD DEBUG 04| E11 TP_CAM LV_JTAG TDI
= L4 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
> s veo,srac 1182 _1* &3Rg8 2 {35 com S il o 2 RN B b it 2. NS | P1 v bEBUG 07] FLO TP_CAM LV_JTAG TRSTN
Es T, 8% DEBUG 08| Clinc
G HL4 Xk = XV\BS'\EA)OO o PCl E D P B7 |pcl E_RDPO DEBUG,OS&?NC
= e GND CAM PVSSC L5302 « % o PCI E_CAMERA_R2D N A7 |por £_ROND pEBUG_1of HJ
< SR_VDD_3P3D J13 DTH=0. DEBUG 11| 59NC
s i J14 g&?’)&%@%ﬂ 8 oW 1_ or a2 PCl E_CLK100M P_B10 |pci £ REFCLKP pEBUG_ 12 IX0\C
[ J15 - PCl E_CLK100M CAMERA C N Al0 |pg E_REFCLKN DEBUG 13| Kig e
= 67 32 m—— -_|
= (=PP3V3_S3RS0_CAMERA) > DEBUG. 14| KNG
e | |vssc . oo M3 P1V2_ CAM _SRVLXC PHASE ., Féécgi.g«muagoo. ML4: 2. 54MV o 5 PCl E CAVERA D2R C P 28 |pai £ TOPO DEBUG 15 L”Nc e Pigﬁ_uﬁ:
R_VLXC_ N14 : N B8
s NS BHRG 4. 7UF v PP1V8_CA 7 » PO E_CAVERA 2R C PaE-ToN PeBLe oG R3936!
K13 P1V: M SRVLXD_PHASE ., g3 BY 100K
:0: SRﬁVLXDﬁO( KL 35, CA'\rNE ? = 3 2 e XV\BS,\?O 1 chapu E_TESTP 1 o5%
CNEC- MY BiEE0- NCxE{PCI E_TESTN
16 GND_CAM PVSSD 1 2 R3913!| R3914" crlo oo R12 CAM RAMCFQO 5, 201,
37 VDD,_1P35A| F14 PP1V35_CAM ., 5, 7 PP3V3_S3RS0_CAMERA s 5 1K iK o % o CLK25M CAM CLKP A3 [yTAL P @l 0 01| P12 CAM RAMCFGL a
18 = 1230 17250 o7 2 rmy— CLK25M CAM CLKN AL2 [xTAL_N @Pi 0 02| P11 CAM RAMCFG2 a2
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 GPlo 04 P9 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
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7163 50 30qErySVBUS SMC 2 S3_SDA (D) qug Mli2cospa AlNg| HL SMC_CPUDDR_| SENSE o7 40 = . = * svpl o Tve| AL0___SMC_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/RTCOLK WO TDQ ALL SMC TDO 36 a4 62
C 762 a2 s gy oVBUS SMC 3 SDA (D) gy K8li2csspA Al N20|_B7 SMC CPU_VSENSE a7 10 105007 |1 C5008 |1 5009 SMC_WAKE_L NLZIWAKE To | B0 SMC TDI 36 aa 62 C
gy NG SMBUS_SMC 4_ASE SCL () — | 2050 A1 A7 SMC_CPUVR ADJUST_| SENSE v a 1 LR L ol NC SMC HI B L M2 B
scor>_NC_SMBUS_SMC_4_ASE_SDA (o) —p M |i 2CaSDA Al Ne2| B8 I | SENSE 7 a 3 %t — % NGA3 NG
7 2 40 40 SMBUS_SMC 5_G3_SCL ® N i 2csscL AN 48 o PP3V3 WAN am 0 50 97 % a2 —F EBBLCERY |2 J0RCERM |2 3R, CERM oo my—SMC_CLK32K g M0 Ixoscn
7162 a0 5 soq@ry—SVBUS SMC 5 G3 SDA (D) gy M fi2C5SDA NC SMC XOSC1 N10 |xosc1
co0- [ K2 Pl L 6 36 49 65 Vi 03
» SMC _FAN O_CTL &—L1|PVB/ FANOPWWO co+| KL SMC_VCCI O CPU DI V2 36 = 36 SMC_EXTAL G12 |osco
o SMC_FAN O_TACH -3 |PMI/ FANOTACHD c1- L2 SMC_S5_PWRGD VI N . . SMC XTAL Gl3 |osc1 VREFA+|_D2 PP3V3_S5_AVREF_SMC .
o @m—NC SMC FAN 1_CTL @—CL1|PK6/ FANOPWML PC5/CL+ L1 g SPI _DESCRI PTOR OVERRIDE L @ymy w7 VREFA- | DL XWE000
« m—NC_SMC_FAN 1_TACH 22 |PK7/ FANOTACHL ~ T3CCP1/ PS5/ C2- | €5 CPU_CATERR L 665 K12 lvaT 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 2 531
swaow om-oMc SENSOR PWREN g D10 IpNg/ FANOTACH b7 Goa(| E3 PLACE NEARCLB000. AL: 4NV
ssiocLiki Pl M g SMCPMG EN ~~~~~~  iysess E6 -
w@p SMCSYSKBDLED o LillewyFavorwe ssiorss/pA3 MO PMDSWPWRGD o B OMTTABLE I
o NC SMC T25_EN L "2 |Prs/ FANOTAGHS ssi 0Rx PAd| 4o SNC_DELAYED PVRGD D v % E9 cr |
v @m—LP_SMC_S5VSW PVR EN "L |PNe/ FANOPVM SSIoTX PAS| NI g SMC PROCHOT ~~ irmyse F10 || voD D9
o 5 r>—SYS_ONEW RE M1 |pN7/ FANOTACHA J7 ES
« cxm_NC_SMC_FAN 5_CTL 24 |Pro/ FaoPws ULRX Bo| F11 SMC_DEBUGPRT RX_L 5 56 29 Fo 105020 |1 5021
o @om—SMC_PCH SUSACK L (oD) - J2 |PH3/ FANOTACHS T pei| E1L g SMC DEBUGPRT TX L oD 2 % 6 J10 H - 0 01UF F
ToccPo/ PBE| F4 NC SMC _SYS LED o ool L2 -I- g %ég,
wq@yCPU PECI R @ & |PECI ORX Toccey/Pe7| F3 g NC SMC GEX THROTTLE Ly PP1V2 S5 SMC VDDC i 5 2 QR CERM |2 KR
s qm—SMC_PECI L - 6 |pECI 0TX NEER, W, DTH=0. TV J6 J8
ssI 1R/ PFO|_M SPI _SMC_M SO 44 67 _' K13 | | vbDC Ji1 BvPSS- 500002, o1 TV
som—oMC BIL BUTTONL g M3lppo/iRQIL6 ssi1TxpPF N g SPI SMC MBI miywe D6 K11 BYPASS=LS000. D2: DL 100
o2 DP_HPD_L L12 Ipp1/ 1 RQIL7 SSI 1CLK/ PF2| L10 Pl K s 67
o7 2 20 ry—SMC_PVE S4 WAKE L > \® |PP2/ 1 RQLLS SSIiFss/PF3[ KO g SPI_SMC CS L~~~ imywe L
B % 25 y—SMC_PMVE_S4_DARK L 12 PP3/ 1 RQAI19 PFa| L9 g S5 PWRGD am s - B
= G e e [ 5 gy A Proe—emBMLPCHLSY. e pLAGE nere BR6T AR BRI B TR SEARTIBORCE RERM B o AR O BOARE: RN BBE=AEARR 2000 72 S
NCx28{PP6/ | RQL22 wWroccro/ Peal K7 SMC DEBUGPRT_EN L 2
62 46 30 2 [TH—SMC_LI D - K6 |PP7/ 1 RQL23 WIOCCPL/ PGB L7 g NC SMC GFX OVERTEMP  ame 1C5010 [+ C5017 |1 C5015 |1 C5016 |1+ C5014 |1 C5012 (1 C5013 [+ C5011
L 1T0UF  —L I -0UF AUF -0 1UF - - 7 0UF  —L 0. 1UF — 0" 1UF LUF
b bosd 0%,
o D—SMC_PCH_SUSWARN L - D4 |pqo/ | RQL24 wr2ocPo/ PHO| K3 g ALL SYS PMRGD ~~~~  <muwsws 2 X 2 % 2 g\p{ CERM |2 g\p{ CERM |2 X5 2 gg CERM |2 gg CERM |2 g - CERM
s D> SMS I NT_ L - E4 |pQ1/ | RQL25 \,\;rzocpl,,;*ﬂ%m>36 0201-1 0201-1 0201 0201 0201-1 0201 0201 0201
63 59 a8 36 SMC BC ACOK - F5 |pqe/ | RQL26
1 13 (TR PM SLP_SO_L - NS PGB/ | RQL27 WF3CCPO/ PH4| J3 PM TN L 13 16 £
5718 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
T10CP0/ PIOL 9 SMC_OOB1_D2R L a0 =
62 a1 30 y—oMC RX L >3 JWORX T1coP1/ PI1| 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.

A NOTE: - A
Unused pi ns have "SMC Pxx" nanes. Unused SYNC” 'I\ﬁSTEF‘EW LLJas SYNC DATEZ12/ 17/ 201
pi ns designed as outputs can be left floating, SIVC
those designated as inputs require pull-ups. s ——
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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
Desktops: 5V 1 b b R5100
Mobi | es: 3. 42V 5120 Ve VIN 190K
C 0. 4708 — u5110 How o 56 15 qom—PM_THRMIRI P_L
CERMG% }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!/ e 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
o T oM T 1/%;%
R51161 R5115 = 36
PLACE_SI DE=BOTTOM 0o PLACE_SI DE=TOP
C Nw‘i v
2603
Sl LK_PART:F’V\R_BTN SI 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
REéJZlZ
— . 1mm 5% 1 W 1
s

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
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39 a7 35 _SMC_HS COMPUTI NG | SENSESMC HS COVPUTI NG | SENSE 5 47 5
S S RKE BASESTROE

10 57 s _SMC_PBUS_VSENSE — SMC_PBUS VSENSE 55 57 40
— MARE BASE=TROE
s 57 35 _SMC_BMON_| SENSE — SMC_BMON | SENSE 55 57 30
— MARE BASE=TRUE .
s 5735 _SMC_DCI N_| SENSE — SMC DCI N | SENSE 55 57 30
— VAKE. BASE=TRUE
0 a7 35 N_VSENSE — N_VSENSE as a7 40
— ] =TRUE
o a3 Bl DI ETE_| BVON_DI ETE_| SENSE = 57«
| SENSE — SMC CPU | SENSE
D s 5735 SMC_OTHER HI | SENSE — SMC OTHER HI | SENSE 55 57 30
- _ _ __  — MARE_BASESTRCE
w57 5s _SMC_PANEL_| SENSE — SMC_PANEL | SENSE —
S e S e — R ERSESTRE
s 57 35 _SMC_1V2S3_| SENSE — SMNC 1V2S3 | SENSE 55 57 30
e S e R EASESTRE S
w5735 SMC_LCDBKLT | SENSE — SMC LCDBKLT | SENSE 55 57 30
S S R BASETRE .
w2 SMC PBV3S5 | SENSE  — SMC P3V3S5 | SENSE 55 57 40
-  _ _ __ — NARE _BASES
s 57 35 _SMC_W.AN_| SENSE — SMC WAN | SENSE 55 57 30
s 57 35 _SMC_SSD_| SENSE — SMC_SSD_| SENSE 55 57 30
s 5735 SMC_P3V3SO_I SENSE  — SMC _P3V3S0_| SENSE 55 57 30
- __ __  ____ — NARE_BASE=ITRCE
s SMC_CAMERA | SENSE  — SMC_CAMERA | SENSE 55 57 30
NC SMC ADC16 @35; SD al i as on page 103
w05 SMC P1VO5S0_VSENSE — SMC P1V05S0_VSENSE 55 57 40
wa s SMC_CPUDDR I SENSE  — SMC_CPUDDR | SENSE R
109735 SMC_P1VO5S0_I SENSE — SMC P1VO5S0_| SENSE 55 57 40
10 57 35 _SMC_CPU_VSENSE — SMC CPU VSENSE 55 57 40
5755 _SMC_CPUVR_ADJUST_| SENSE SMC_CPUVR _ADJUST_| SENSE 4 57
- _ __ __ __ — NARE_BASERTRCE
msrss SMC CPU | MON | SENSE — SMC_CPU | MON_| SENSE —
- _ __ __ _  — NARE_BASE=TRCE
62 39 a7 36 35 20 _PP3V3_W.AN — WE?%\B/%E\#R/Z\E 29 35 36 37 39 62
C —  SMC SENSOR PWR EN 4557 40 56
56 a0 37 3 ENS PVR EN | — E PWR EN_ 55 57 40 56
57 35 20 %%:ﬁ EL_PWR EN — SMC WFI_PWR EN 2935 77
= SVSWPWR EN — TP VSW PWR EN 4 5
R5230
o ID—SMC_PCH SUSWARN L 1 2 PCH SUSWARN L o =
| =TRUE 5%
1/ 20W
Top- Bl ock Swap osor
R5231
PP3V3_S0 §a50F03 18,07 18,27, 59,90, » o SME_PCH_SUSACK L 1Az PCH SUSACK L am
£ 1o 0 1% 5100800 %0 —BASE=TROE \
1/52/8W
0201
R?216
62 60 56 57 30 a0 20 PP3V3_S4 + mm_SMC_HS_COMP_ALERT L 1 200,
5%
RS i
14 PCH SML1ALERT L 1 2
o %Y
1/ 20W
B Regys
o735 20 SMC_W FI_PWR EN R5295 10K . 2 NOSTUEE | + >—SMC_BMON_COVP_ALERT L 1 N 2
1/ 20W
s 107 s _SMC_SENSOR PWR ENR5294 10K 2 NOSTUEE R?g()lo w
o 5 my—FI NSTACKSNS ALERT L 1AAA 2 o
5%
1/ 20W
B Regaa
A 2 oy CPUTHVENS ALERT L 1 N 2
l\% IiFl 1/’\%9W SYNC MASTER=J43 M.B SYNC DATE=02/ 20/ 2013
20 34 36 37 56 60 62 201 e n
+ [ CPUBNONSNS ALERT L 14/ 2 | SMC Pr oj ect Support
5% T
1/ 20W
% R5212 I | <SCH_NuUwm=| D
100 Appl e Inc.
+» > IBTM.BSNS_ALERT_L 1ANNA, 24 SMC_SENSOR ALERT_L gy 55 56 ® <EALABEL>
% 33 oM PVE_S4 WAKE L = 156w NOTI CE OF PROPRI ETARY PROPERTY:
% 21 73 (my——SMC_PMVE_S4 WAKE L =1 SMC_PVE_S4 WAKE L 20 34 35 57 v :
39 = WRRE BASESTRUE ———— (2D 201 THE | NFORVATI 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 BURRY
Pul l ups are on eDP
Y |'R5301 connector page and R5380'| [*R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nt er nal sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2.0K 2, 0K Y 9
w0500 1/ 20W tr2ow u7701 05000 15000 1200 tr2ow 1SL6259 - L7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 19 16 14 SMBUS PCH CLK — SMBUS PCH CLK 1 16 19 71 58 38 35 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL 48 46 38 35 SMBUS SMC 5 G3 SOL —  SWMBUS SMC 5 G3 SOL 35 38 a6
D 67 54 38 \ake pASe-TRUE — 25 38 54 NAKE. BASE=TRUE — 71 82 \pake BASE-TRUE — 48 62 71
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 SVBUS SMC 5 G3 SDA —  SveUS SMC 5 B SDA 35 28 46
67 54 38 e BASE=TRUE — 25 38 54 WAKE_BASE=TRUE — 62 \AKE_BASE=TRUE — 48 62 71
J L J L J L
VRef DACs Battery
u2200 J6950
(Wite: 0x98 Read: 0x99) BT (See Tabl e)
19 16 ?Z SVBUS PCH LK. — Battery Manager - (Wite: Ox16 Read: 0x17) — SVBUS SMC 5 G3 SOL 25 28 40
B = 2800 = BB
19 16 34 SVBUS PCH DATA — OXFE Read: OXFF) ——  SVBUS SMC 5 G3 SDA 35 38 46
EE R = = B8
) — s rorax e 1
— sws por o fis
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)
12 1 5 swes por o — (7 = Miltipre options) pnapiBERY e
Track
45 §f e potom = I nternal DP 243 4 reckped
) Samsung LGD |Samsung LGD AUO R53901 1 J4800
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
— DA
s 35 34 SVBUS S\E 3 s SEBUR_Si 35 Bun
C XDP Connectors O e e | L
"o : 42 33 35 34 SVBUS SMC 3 SDA
1500 SMC "2" SMBus S3 Connections 7182 e mseTre
)
( 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 19 16 14 SMBUS PCH DATA —
B8 =
1 1 j—
) SVl R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = S SNE 2 Sa CRd
5% 5% —_— SMBUS SMC 3 SDA 34 35|38 42
U000 1/ 2’?4\4V ’%/{:QUW (Wite: — 62 71
(MASTER) 201, 2201 ' L

63 50 38 35 SMBUS SMC 2 S3 SCL
71 VAKE_BASESTRUE

63 59 38 35 VBUS SNC 2 SDA.

NAKE_BASE=TRUE

— SMBUS SMC 2 S3 SCL

LYNX PO NT LP SO

"SMLi nk 0" Connecti ons

LYNX PO NT LP

w500
(MASTER)

67 14 SM__PCH 0 QLK

e YW

10Y) |'R5311
2K 8. 2K
5% %
20W 1/ 20w
M M
201, 2201

NAKE_BASE=TRUE

67 14 SM__PCH O DATA

NAKE_BASE=TRUE

SMC SO "1" SMBus Connections

LYNX PO NT LP SO

LYNX PO NT LP

A w500

(Wite: 0x88 Read: 0x89)

"SM.i nk 1" Connecti ons

71
38 35 32 14 SMBUS SMC 1 SO Sl —
57 62 a2 41 =
38 35 3 14 SMBUS SMC 1 SO SDA —
57 62 42 a1 —

SMLink 1 is slave port to

access PCH

1 1
o R5360 R5361 [ o remp
2. 0K 2. 0K ’
5% 5%
Us000 1/ 20W 1/ 20w
M VF
(VASTER) 201, 2201
38 35 32 14 SVBUS SMC 1 SO SL —  SMBUS SMC 1 SO sl
87 62 42 41 \e_pase-TROE —
38 35 32 14 SMBUS SMC 1 SO SDA . —  SwBUS SMC 1 SO SDA
87 62 42 41 e_pase-TRoE —

a2,

a2,

SMBUS SMC 1 SO SCL

== SMBUS SMC 1 SO _SDA

200 swa
282 282

To soT
ERIET

(Wite:

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

Jo.
R /8

SYNC MASTER=J43 M.B

SYNC DATE=09/28/ 201
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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 Tl 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 eaR-uso0o. 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 —— 95,22UF  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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VPOR: PBUS Vol t age Sense Enable & Filter
%5 ICSO : CPU VCore Load Side Current Sense
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
3027117 35 3 8 5 ©_PP3V3_S0
RS?O%ZKl BRI BIIREEY 5 PLACE_NEAR=US540. 5: 3WM
ggm SMC_SENSOR PWR _EN 2 100 CPUVR | SNS: YES
1’2@{:“ Max Vout: 3.3V at 19.77V | nput 1 CEE{JZFFO
1 2 CPUVR_| SNS: YES ! 50
D I 3 __PBUS SO_VSENSE PLACE NEARETR0. 3: WM CPU\I/?%ISiNA? YES f %20” Y5R D
— 1 . .
R5503* o CPUR Isns1 p K32 e CPUVRISNST PR L S3K il Gai n: 274. 72x
: 2 ity R Sense R is R7310, R7320
o sofpe 47 20 PPBUS GBH B 281, [ RrASGeNFRRE2899: Eingt ™M 0 02 Sense R is 0.75mChm each, conbined 0.375mChm
CPUVR_| SNS: YES
SMC_PBUS VSENSE g s o - ! . .
R5501* PLACE_NEAR=US000. A3: 11MV PLACEfNEﬁ%Fg%?[ 3: 5w CPUVR | SNS: YES EDP: 32A TDP : 28. 05A
PLACE_NEAR=U5000. E1: 11MV
Took R5504' |. B504 o CPUWR | SNS2 P 4 42K CRI Tl CAL
1/ 20w 5.49K ¢ _|° 2UF o M uUs540 PR LENS: YES,,.
26& 200 1718w OPA333DCKGA LACE_| 000. B4: 11MM
Otz g AP & M- 2 CPUVR | SUM R P PN i R5548
PBUSVSENS EN L_DI V 2 0301 \74>\4 CPUVR | SUM | ouT 1 53K SMC CPU | SENSE e
[l G\ND SMC AVSS . 4 50 40 CPUVR_I SNS: YES VR ! Y SOvR | Shs vEs 22 _—
PLACE_NEAR=| 0.3:5Mv CP! _| SNS: YES 3 \V5 1/1 AwW CPUVR_I SNS: YES
VDOR DC-In Vol tage Sense Enable & Filter R5547 R5545 : M1 |, e pean-ts00o. o4 11w
o > CPUVR I SNSL N 1% K uCPURISNSL NR ik 43K » CPUVR | SUM R N 1 20 V=
o L) Y
1/ 6w %4/:1 1?\}4\/ A1 2 x'gR
5510 Moz 05 = 0201
NTUDS169CZ CPUVR | SNS: YES CPUVR_I SNS: YES L GND_SMC_AVSS 5 35 59 10 a1
NCHANEL |, pCl NVSENS EN L PLACEiNE?gg?ﬁ% 3: 5MM RSR47
Enabl es DC-In VSense X 42'2 1 2
divider when SUS present. - R5512* 72 s Ep—CPUVR | SNS2 N EDN CPUVR | SNS: YES M
s mD—PM SLP_SUS L 2 | e 100K 18w IR5546 Mooz~
57 \@? VIS Max Vout: 3.3V at 19. 77V | nput Vaos" M NO_XNET_CONNECT! ON=TRUE
C i 201, 1716w C
J_ s DOl N _S5_VSENSE 62"
) R5513* L
|-B 27. 4K =
RENALRS w2t
| N BT AR
% PPDCI N G3H | SOL [ P- CHANNEL SMC_DCI N_VSENSE oo 5 5 | IVDC . CPU DDR CUI’ rent Sense
” R5511% PLACE_NEARALB000. FL: 11M\/I1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
1120w Sae = 95:22YF GAIN : 200
201, i 2 &3V 50 56 a1 40 30 _PP3V3_S4SW SNS
PDCI NVSENS EN L_DI V 201, 36 |
|4 GND SMC AVSS 3536 39 40 a1 v BEVNEM O S0 LPU= PLACE_NEAR=RS570: 5mm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o1 CPUDDR_| SNS: YES | 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i 0105 _PPVMEM O SO_CPU o = - 3
CPU Vcore Voltage Sense / Filter ° ME US570 2 R o CPUDDR | SNS: YES
oZon
Xha20 R5220 oe1z-smoer 2|4 | SNS CPUDDR N sl 20 our|e | SNS_CPYDDR 1 QUT___ 14892 . SMC CPUDDR I SENSE o o o
1 § PPVCC _SO_CPU 1 542 CPUVSENSE IN 1XA 35 SMC_CPU_VSENSEr, 55 57 1w P CPUDDR_| SNS: YES
° PLACE_NEAR=R7310. 2: 5 MV 18w | PLAGE NEAR-US000. B7: 1164 Rg%l = | SNS CPUDDR P i ooy REFEE R5527O]K1 » s g52523§ v
1 Cc5 oM T K p—r PLACE_NEAR=U5000. H1: 11mm
——2 2UF GN\ND 1/ 20W 2 &3V
p— 07 X5R
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
B GND_SMC_AVSS 35 36 39 40 41 PLACEMENT_NOTES: B
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er (For R and Q)
| RBC : 3.3 S5 REG Current Sense
XV\BS§3O 35530
%% % PP1V05_S0 1 532 PIVOSVSENSE INKRA'S . SMC P1VO5SO_VSENSE o o vt 000
e PLACE_NEAR=R7640. 2: 5 MV 1/2%/3W 1 &Cgé\lo =US000. GL: 11WM GAIN : 100X
T4 20022UF 60 56 41 40 30 _PP3V3 SASW SNS
T, 6.3V
) 2 5?%1 PLACE_NEAR=R5590: 5mm P3V3S5_| SNS: YES
PLACE_NEARSUS000. GL: 11MM D AV PP3V3 S5 P3V3S5_I| SNS: YES o 1 C5590
35 30 39 0 a1 e E N, - - e PLACE_ NEAR=US000. A6 11mm
2 53, P3V3S5_| SNS: YES -
| C1C. 1. 05V SO CURRENT SENSE / FILTER oM T H\5,A529191 G R5595 ~
R5590 |31 SNS_P3V3s5_N slin | SCO ouT |8 I SNS_P3Y3S5_| QUT 14032 SMC_P3V3S5_| SENSE gy s o
EDP Current : 1A 0. 0()1103/“ CRI TI CAL S P3V3S5_1 SNS: YES
MAX vdi ff o 5.65 mv
G 500X e s 41 0 20 _PP3V3_SASW SNS vors. o O S I SNS PIVISS P N Goowy Er— R55I1 B 1185 eiace neartsono. a6 11m
PLACE_NEAR-R7640: 5mm l P1VO5 | SNS: YES 2 D o a3% T, &%
- 1 X5R
P1VO5_I SNS: YES ull C;,?SU?:O PLACE. NEARSUS000. H2: 110 o & 0301
T; R P1VO5_I SNS: YES P3V3_SH_RE — D AVSS 5 26 35 40 a1
PLACE_NEAR=R7640. 4: 5\ Us560 SHt XSR R5561 M NRESW BTHES. 3ot PLACEVENT_NOTES:
o L SNS_1V05_SO_N___s|in INAZLL orls P1VO5S0,1 QUT 1K R3%% , SMC P1V05SO_I SENSE grom »s MAKE_BASETRE = Pl ace cl ose to SVC
CRI Tl CAL Uﬁgw P1VO5_| SNS: YES (For R and Q)
A 72 53 [T | SNS_1V05_S0_P 4 ne REFLL R5562! o 1 C5561 A
PLACE_NEAR=R7640. 3: 5MM (500V/ V) 20K - 2OO§IZUF PLACE_NEAR=US000. H2: 11VMM SYNC VASTER=SI D J41 SYNC DATE=02/ 26/ 201
G\D 1/ 20W 2 & mia - )
R 2t 0361 : _ _ Vol thge & Load Side Current Sensilng
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON CB Appl e Inc.
N 117S0008 1 C5541 NS: NO = <E4LABEL>
RES, MF, 1/ 20W 100K OHM 5, 0201, SMD CPUVR_| SNS: NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_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 55 OF 120
117S0008 1 | RES, MF. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T /N WoLE R PART
I'V ALL RI GHTS RESERVED

14 6 5 4 3 2
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2

3

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for U5800 (EMC1704)
R5620
56 41 40 33 PP3V3_S4SW SNS 1A 2 PP3V3, SNS CPUVR ADJUST_I SNS R5660 R5666
1/ tew 1 5620 ML WOt 8 snppyEREHL ARV SO AN 2 [@hNEHE_GAINL PR NNV | ENG_HE_GAIN® oD «2 72
Mo 1,.00F VolTacs o B ¥
—‘I? [ 0201 PLACE_NEAR=U5660. 3: 5MM R5662* 0201 ’iS?é‘é'?
0201-1 1 1K < ., 0
R5821: ADDR - 0x56/0x57 (r/w) 1 %GU?:O 1 2% S ¥ O LSNS HS CVPUTING P 1 \ 2
1 ADDR_SEL BYPASS=U5620. 1: 5: 3MM 2 & xR 201, R5668 1%§w
REG:%I% - PU. SMBus node ozor I SNS HS GAIN N RL 2 i sns Hs GACR N oo =
5 VDD
/20! 5%
T U5620 = L gow
2 PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MV PLAGE NEARCRI150: 0201
DN R5675 CENEARERTLE0 S R5661! R5669
L S |ADDR_SEL/ GAI N_SEL our| 4 SMC_CPUVR ADJUST | SENSE R 1 y 2SMC CPUYRCSA%JZUET | SENSE _geyymy 35 37 U5660 271§ ¥ L SNS HS COVPUTING N 1 0,
72 10 TRy CPUVR | SNSL P R 2 |SENSE+ READ*/ | NT| 8 RD L 3 126w o 2R OKPLUS_WAI VE=Ndi f Pr_badTer m I"'NA211 R5665 Y iuw ™
7 o PR ISNSL N R 3 Isense- SMCLK/INT_SEL| 10 | SVBUS SMC 1 SO S emy 54 35 35, 9201 2%, 72 41 3 ISNS HS COMPUTING P 5in  SC70 ouT | .6 ISNS HS G N QUT 1 2 oSS HS AN aUT R 012 i
. 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 1 C5665
PLACE_NEAR=U5540. 1: 5SMV oMM SEL| 7 NO STUFF 2 a1 30 | ING N 4N+ oo Rer| 1 R5663! 1o o 2oor
PLACE_NEAR=U5000. A7: 5MM (500V) 20K S odv
JUR G\D_SMC AVSS w 56 50 10 1 B s o
2
R = GAI N: 500X —
I LDC : LCD Panel Current Sense / Filter
1 In battery di scharge scenari o 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
2 _PP3V. W L —
N L.3N53w fgusg 1 = LAE N , PANEL | SNS: YES
%Mé’fz“zm*" 2w PAREL"T SRS/ Y28 o E G 1%!720
Vi pu— 73 PLACE_NEAR=U5000. C1: 11nm
w o PP3V3 SOSW LCD - U5670 - %ﬁ%ﬁ o PANEL | SN YES
REYD 12 . 1 SNS PANEL N sl | etV |s I SNS_PANEL_| OUT 143K, SMC PANEL_ | SENSE 05 37
. CRI TI CAL e PANEL_| SNS: YES
= | SNS PAREL P4 oovryy FEFHE R56270]K1 2% _;;"1275 VR I MON Current Sense Filter
aND vaaws @i n: 200x o gav  PACENEARELR000.Gidinm PLACE NEARELE000. B5: 51
58 41 o 201, Scal e: 0.25A/ V mllD AV R5641
5= o EDP Current: 0.750 A L"xCEVgT %‘;0 825a  LGND SMC AVSS 5 5 59 50 m oD CPUVR | MON 1 2 SMC_CPU | MON_| SENSE e
Max Vdi ff: 15 nv - . 15w NO STUFF
- 1 BREEE,EAR-LS000. B: SMM
= Pl ace cl ose to SMC 0201 5641
(For R and O v
. . . GND_SMC_AVSS 5 36 39 40 a1
Di screte H gh side Current threshold DS AYSS
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
88
%% ppava o 0. 22UF Vtl = 0.290nmv = 0.687A from battery
i . . .
o BYPASS=US601: 3MM P BMON Di screte BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
b 1C561 20% NO STUFF
83 82 0. 1UF 6)'(53F\e/
gﬂg] 0201 %52%%']:.
I By XoR R5619 vupsufiiEEEEeV3 SO ]2
= HS COVP FB , 255K, BYPASS—LBGOl 3w 2|0|%
o4 R5616 B 43 SMC BVON COVP ALERT L oy o
294K 10.72K 61 Mioh” % o
’u:mw AN Sy N8 "’CPS:”‘s‘lTHS I oY o Rz(%ng U5602 b
2402 oW _COMP_QU BVON_COVP_FB 1 2 DVN32D2L PB4
HS_COMP_VREF “02 4] SMC_HS COMP_ALERT L o - 1'?5’0‘?(04 R5606 60 it SVERZ
z U5612 b Haow L 3|, s MCPe521T 402 1[e% st
'R5615 DVN32D2LFB4 Ve OF N 0-
49. 9K DFNLOO6HA- 3 2 1/16W BMON COVP_OUT
1% —__: SYM _VER 2 NEOIEF
riew Bl VREF 4 =
Rt lHS |QUT R TUFF i MON_COVP -
2
1 C5610 . 1
= b 0. 1UF Gai n: 50x Il?goﬁl‘»(OS
S 8 Scal 2A |V . =
X5R - - R
1(I)?5610 B8 L Max VOJt : 3.3V at 6. 6A e ¢BMN L QUT R\ e
3750w = 1 CEGOO
Y3 £ 1 1UF
50201 = %ggﬂ
'R5600  |* &%
5% =
1/ 20w
SM 201 2’5’201
RB521ZS- 30 BYPASS:LEE%%%’\%"'l
“ 0. 1UF
pial 2
CERM, 53R
s L SNS_HS COVPUTI NG | QUT CHGR CSO R PIN are swapped on purpose o SYNC WASTERCSTD JaT SYNC_DATE=02/ 267 201
to neasure power into the system ¥ [bbug Sensors 1
Us600 PLACE_NEAR=US5000. A3: 5MVI 2 g e s waz |
CKPLUS_WAI VE=Ndi f Pr _badTer m s
o CHOR CSOR P alin | A s |e  Bvon 1oy R5608 CS Appl e I nc. <SCH_NUM-| D
CRI TI CAL 15 Ak Bl Di ETE_| SENSE 5 57 <) <E4LABEL>
LER SRR RSGQE| i | gmsoso s T o R PR
- - - = 1 T al er
- - D 5% 1 . . 22UF THE | NFORMATI ON CONTAI NED HEREI N IS THE
Repl aci ng caps with 100K PD on | SENSE SMC i nputs o v T TR ETUETL LA IR IR S
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
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5675 PANEL_I SNS: NO = Mgé I:i/ /hﬂ :e?eirE\s/EQésg;vEEEu SH IT IN WHOLE OR PART
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=) 4

3

CPU Proximty,

| nl et

M K NEGR W DTHEO. 25
R548700 M NLTREW BTG, 22
24 30 27 18 17 12 93 93 99 §° PP3V3 SO 1 2 PP3V3 SO _CPUTHVBNS R
33 4
BUTRITBE B A T C5800
v zow 0. 1UF
201 Y
CERM X5R
* NOSTUFF
72 I NLET THVENS D1 P 1R5802 1R5806
D 3 = - | CRI TI CAL 100K 100K
i, PLACE_NEAR=(6830: 3MM 1 5% 5%
' | 1 N GET. nect av=TRUE C5801 VDD 1/ 20W 1/ 20W
, Placenent note: 830 1 AT PLACENEARELRE00. 2:5m " 2200PF —— 0 ,201 2201
DOR i — o ——
_Place 6810 next to DDR/SV/3.3V supply on TOP side BDFM%OGGE‘I;_E T, %g:\u, S PLACE_NEAR=US800. 3: 5mm R Gy 2 E@§4— 2
- 0201
2 0201 2 9 BVONSNS ALERT L
72 |NLET _THVBNS D1 N bP1 THERM U NS oD
—1.3 {on ALERT* 510 | CPUTHVBNS ALERT L o
CPUTHIVENS D2_P
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE PU:; NEAR-USB00. 4 L 4 lprDNB svpaTAl 11 SMBUS SMC 1 SO SDA LB 14 32 35 38 41 62 67 71
e e e e oo I - . 1475'3:11 C5§7‘?391_ B860 g&%&i B 5 | ones DP3 sk 12 sMBUS SMC 1 S0 saL 1452 35 38 a1 62 67 70
. Placement note: gSlO 1 —_— 4 by —— L DFN1006H4- 3 e . 51
Place Q6830 between near rear vent on bottom side = M%OGG%L;E 2 R20- oG cERM NPO- 0 C2R 2 BC846BLP IR CE 2 . 16 | sensE+ ADDR_SEL CPUTHIVENS ADDR SEL
- B L R R 7y 0201 0201 o201 | PLACERARFIIERS IR 15 | SENSE- 7 1R5805
PLACE_NEAR=Q6860: 3MM 3 [c- N« ANV 0
. R ISNS HS GAIN P 13 | pUR_SEL 5% ow
Co 14
Detect DDR/5V/ 3.3V Proxinity Tenperature o | SNS HS GAIN N TH_SEL Ll L8501
CPUTHVBENS DUR SEL Pl acement note: '
L st G e PP ' Place U5800 under CPU '
|?581(3)3K URE CPUTHVBENS TH SEL @ N oD T T T =
e JR5':sgl(')41 Wite Address: 0x98
10K Read Address: 0x99
201, 5%
1/ 20w
201,
B BT, MLB Bottom Proximty Sensors
R5840
0
TBTTHVENS D2 R P 1 2 _TBT M.BBOT TH P
2 NS A MBBOT_THVBNS. Pz 72 TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 1 20w
820 ) L g?PSFZO 0201 R5810
B(%GBLP 5%, ea0 77 a1 B BN P_PP3V3 SO iANA 2 PP3V3 SO TBTMB ISNS R
DFNIOOGHA-3 2 88 oo cerm R5§41 BUBBHBREY N WLV oTED. s @10
1/ 20w VOLTAGE=3. 3V
2y TBTTHVENS D2 R N 1 2 _TBT M.BBOT THVENS N, 72 0 1UF .
o 201 1 0% R5811
b 2 Ghen 22K
0201 U5810 H 1/ 20W
e Sl EMC1414-1-AlZL| = M
[ e - - - - - - MSOP
- - - - -
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 X PLAC8E£6AR=®840: 3w l-Pl_ac_e _(BS_ZO_CI_os_e t_o _TB:F on _TO_D si d:e o] 22005& - 3| o CRITI CAkLEF(I’* 8 TBTMLBSNS ALERT L
1 1ov
B 46?51% = &(FF X7 cERw 2 4| op2/ D3 svpaTAl_ 9 SMBUS SMC 3 SDA
S5V
DFNLOOGHA- 3 2 {88 o cemm 72 12¢gry—TEDTHVENS D2 N 5| o2/ oP3 svoLk | 10 svBus svc 3 sal
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'
Lm s s s s s s s s s s s s s 72 4z TBT. THVENS P
TBDTHVENS D2 P a2 7 =
3 PLACE NEAR=QE850: 3MMV e e e 812 1
1CH .
A 850 : f— 47P8|:50 ' féDacewent note: ' PLACE_NEAR=US810. 4: 5mm 22005';
BC846BLP T 5% 10V
DFN11306H4-32 2 %Eé’_ C0G CERM Lmm s s s s s s s s s s s PLACE_NEAR=U5810. 5: 5mm XTR- CERM 2
1 .
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

TBT M.BBOT THVENS P —
MAKE_BASE=TRUE —

TBT M.BBOT THVBNS N

a2 72

72
TBT _M.BBOT THMVBNS N—"*

TBT M.BBOT THVBNS N —
MAKE_BASE=TRUE —

., DDR and BMON THR Sensor

o =

LB 34 35 38 62 71

LB 34 35 38 62 71

SYNC VASTER=J43 M.B

SYNC DATE=02/ 20/ 2013

" Ther mal

Sensor s
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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 o8 2
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

e
SYNC MASTER=J43 M.B SYNC DATE=09/ 13/ 201 A
T
Fan
BTG, NOVEET T
<
d} pppl e 1 ne. SCH_NUM>| D
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE <BRA|\O_b
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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 3;.3K 0. 1UF - VDD
0w oo T U100
361 S 361 XSR- CERM 2 64NMBI T
D wsoN D
o 40 SPI B CLK P B | i o
SPl_MB c slox sssays SPLMB MG LPC+SPlI Connect or
o SPIL_MB CS L g cer WT—TAg,'Em 2 SPI_MB M SO
SPI_WP L 3 d v e LPCPLUS
o 1015 > SPI ROM USE_M.B 7 JrsT*/ HaLDr CRI Tl CAL
NOTE: |f HOLD* is asserted VSS THRM PAD)| \]6100
ROM wi || ignore SPI cycles. N DF40CI;4359% 0.4V
40 47 45 38 36 35 34 33 30 17 PP3VA2_G3H 31 o~ 32
59 57 55 54 50 49 43 %2 33 36 -PPBV_SO ~
Uool2 . | SPL_ALT MSO oo+ 52
= or 62 17 —LPC_CLK24M LPCPLUS w3 00l" o | LPCFRANE L O s o2 o7
or o2 35 114y LPC_AD<O> -— ? o0 g @—o_| SPIROM USE M.B D -
0 O
o1 62 35 10y LPC_AD<2> -— > 10 o PM CLKRUN L oD = = =2
o7 62 55 10ggry—LPC_AD<1> -— 1 38 12 o SPI_ALT _CLK M e
o7 o2 35 gy LPC_AD<3> 300 g | SPL_ALT CS L am « o
o « o SPL_ALT_MCSI " 1510 0110 qugp | LPC SERIRO G s 5
o 16 15y XDP_LPCPLUS_GPI O =t 0018 g | LPC PWRDWN L am s s o
o7 e2 10 [y LPCPLUS_RESET_L - 900120 o [ SsMCTD oD = = 2
o2 3 5 o SMC_TDO 20012 o | SMCTCK oD 5= 5 2
~, TP_SMC TRST L e—23l00l% o SMC RESET_L oD 35 36 48 52
« _TP_SMC MD1 ; 25 5 o128 ; SMC_ROVBOOT oD = o2
e % o5 ry—SMC TX L - 200028 o | SMCRXL oD 5= 5 2
Y] Depdl ECED G ISV Ol Y] oD 5 %
C wout 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
B 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 /1\/% 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
£,V PLACE_NEAR=UGIO00. 57 Inm

SMC12 WMast er Uiﬁgw R6116

o p—SPLSME_ ALK 1%@?@@‘51—
1w - "~ e

W Re117
oo m—SPLSME CS L 1’\}§\/2PD:CFNB:IFUGIUUT1—
5% — — - Lo imm

A 1/2@:0‘” A
1 SYNC MASTER=K21 M._B SYNC DATE=12/13/ 2010

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 Hz

GAI N 6DB
e O
R6414 ML e WO, 5
62 60 56 53 52 47 33 32 PP5V_SARS3 ARA 2 PP5V S3 U621Q,
10w 51830519
t 1 C6407 NOSTUFF CRI Tl CAL CRI TI CAL
= Ot 2 R6413" .| C6401 26404
2 18% Eerv PVDD 160K “=47UF 78171- 0002
ORI TI CAL 0201 U410 1200 30%, M RT- SM
C6410 W 6968 1N —0
et NAX‘?L8P300 201, M N_NEGK W DTH=0. 20 mm
72 63 59 (TR SPKRANP_| NR P 1]z 72 MAX98300 R P A MCH . CALCUH B1 VNN WOTHES. 30 72 62 SPKRAMP_ROUT P iy
11 2 MAX98300_R N I our-|_ o 12 62 SPKRAVP_ROUT N 2
CRITI CAL i NG WO 20 o)
CB411  xsrCerm N o, 20
0. 1UF 0201 C{SHDN: GAIN_S _R ANPLGAI N 4 4 C
72 53 59 [T SPKRAMP_| NR N 1|2
—-E I = =
v 'R6412
mpégnm PGND %S’OK
63 59 [Ty SPKRAMP_SHDN L $zow
1 2 2 201
R6411
100K
%
1/ 20w
I
, %01

SYNC VASTER=J43 M.B

SYNC DATE=09/ 04/ 201

TTTLE

Audi o:

Speaker A

d} Appl e I nc.
®

| <SCH_NUM>| D
<E4LABEL>
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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 ola SMBUS SMC 5_G3_S Qs e e e

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

svs_perect| ol = SYS DETECT L

NEG| O

red 018 R6950' - o BRI

NEQt 02 104 D6950

— 1/ 20W
SHLD_PI N| 0410 oM RCLAMP2402B
SHLD_PI N| oL 2 o SC-75
SHLD_PI N| 0422
SHLD_PI N| 023
518- 0369

48 47 44 38 36 35 34 33 30 17
83 62 60 59 57

Hal

| Effect Sensor

J6955
HALL- SENSOR, M_B- PADS- K99

8 1
PP3V42_G3H NOGTO o
LSMC LID R 0TS
NCx>10 O+2xNC |
OM T_TABLE

34 35 36 62

ISYNC NMASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

Battery Connector & Hall Effect

d} Appl e I nc.
®

TG Ve = |
<SCH_Num-|D
<E4LABEL>
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52 60 s PPDCI N_G3H

O

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

62 60 48 40

M.B to LI O Power Cabl e Connect or
CRI TI CAL
J7000
WIB, PR, MB2
o1
D o 3 PP5V_S4RS3 g §§ s
"
s
1 CRI TI CAL 1 5
51850508 %3,96 C7007 | = {7005
T e 2

CRI TI CAL

Q7010
SI 5419DU

POWNERPAK

0] s I
r /CRI TI CAL
C70121
4| 0 04a7UF -

Gﬁw

I nput i npedance of 68K neets

1R7012 sparkitecture requirenents
G‘QK for detection of B121 (16.5V)
%IQUW
2201

'R7010

100K

5%

1/ 20w

M

2201

DCI N _| SOL
PPDCI N G3H | SOL CRITI CAL
<R 9% 5
6.8V Zener 7. 0201
CRI TI CAL 425V " " |
e o 3. 425V "G3Hot " Supply
o2 o0 o 10 10 50 - _PPBUS G3H 1475 PPBUS G3H %TSOQ/\Fl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
% FEQLS

PPVIN G3H_P3V42G3H
R71%05 VAN i P3V42G3H BOOST
le UB/LDW VTAGE—IB 5v © ™ ’k‘E :WCB;IIES:E 1
ok VI N B 0. 22%!; CEI7T(I)E%L
I
L 5%?@ 0555" %1 10Ur 20% 0. 85A- 0. 460HM
P3V42G3H SHDN L 8l G3H_S 1YY Y L2
HL oHLN LGy
1 7080 BIAS MRHV'EC& W 8 3 m 2520
CRI Tl CAL —l DEDE—TRUE
750w Nox e FB) Ll
,0%01 an B R7<0F5%?
CRI TI CAL CRI Tl CAL o o 1C7095 ABR
Cr0911 1C7090 1?%%%" —L22PF 3 81%

1 —— = 1UF 56 28 L VASey
23 2 3% 235 02617 2| Cr
i3 i 5L TN NO STUFF o sTUEF P3vaAZCSH BB

14 Q)§1 Cl:gc())o%('::) 1 NERESR-W BFFEB: 2 <Rb>[
. 1
Boow T RTEo0R
1 565" i3
2 1/ 20w
201,

3

Q

OXEIp,
n<g

o

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

PP3VA2_G3H$} 4035 35 35 35 2

80 82

= 3 425V

300mA Max Cut put
(Switcher limt)

SYNC _VASTER=J43 _M.B

SYNC DATE:O&/ 13/ 201,

DC-I1n & G3H Supply
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5

4

3

1

SYNC VASTER=J43 M.B

Reverse-Current Pr 1on : :
everse ent otectio Need to stuff R7192 if either PP5V5_DCI N: YES or PP5V5_VDDP are used!
PP! I N: YE
NO STUEE 5.5v "G3Hot" Supply SVS_DC S
R7102  MNNEGK WOro. 2 m For Erp Lot6 spec R7190
Mresvteu L0 s i
v _PPOIRDONDR LANA 2 CeREIND psv1_soosT %Y CHERDA Naw
) Inrush Limter MLt e o0 Vo T o sTUed PREVS, VDDP
NEASE ° ° c7194 R7191
1 3
‘R7185 hg\mnc i VIN B?::ST o 2o = p— LA 2 e oo e
FROM ADAPTER LATOK alw N =P <|w S NOAISE Ea Yo7 TYE w50 Vaon
PPDCI N_G3H o PPl N_G3H_| NRUSH o o
e , 201 CRITICAL | T T DL ELCar b HSHDN* . psvi_sw 1YY Y L2 o o PPSVS_OHGR VDDP
M N_NEGK_W DTH=0. 4 mm = M N_LI NE_W DTH=0. 5 mm NO STUFF STUFF M N_NECK_W DTH=0. 25 mm
C7185 180| |« o a » X b ) I AS] 2 b WEES, 28 2520 CRTIGAL | CRTIGAL Moo s
D 0. 1UF R7180 C7184 ) CRITI CAL s 2 N N VOLTAGESS. 5V
Tov | RF9395TRPBF 100K 4 7UF NC NO STUFRRa C7198 C7199
ian 2 DI RECTFET- M oS B3 Fel: | NO STUFF R7195
402 o ] W SR CERM T * C7195 681K Yout = 5 50V
[ GA e o o P p—e m% %@%@cw i mP%I)I’
CHGR AGATE DIV o © 0 — 22 wzow
CHGR SGATE DIV = .
f R s, 5 )
R7é|.382?< ‘R7181 PSVL FB
1% 62K . <Rb:
120w 5 = NO STUFF .
320w R7196
62 60 47 40 _PPDCI N G3H | SOL RTICAL 2o, Lo 200K
BAT%Z):LOSI ™ 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 MANEW OTD. 5
3 48 PPCHGR DI N D R 1,20 > (CHGR DCIN) R7121 =+
M N_LI NE_W DTH-0. 5 mm 5% M’t‘z 5&?:2 s m . 10
[ M ARG W s, 5 m
2 VLTAGE T, SV 1/ 10w Lheac) ML N WOTE0. 2 hy
] ) VEos" M NNEGCWDTHRO. 2 120w 1 CHGR CSI R P 4|2 ﬁg]i%
ACIN pin threshold is 3.2V, +/ - 50mV + C7120 e ML RE W OTHE0. 2 rm 0. 020
" ARG EThe0. 2 9 5%
DI VI DER SETS ACI N THRESHOLD AT 13. 55V o WiE
71 CHGR CSI R N
30mA nmax | oad 2 xR ceR R711622 3], o6
PP5V1_CHGR VDD R7101 a 2 PPDCI N_G3H CHGR
= ) 5% =
NGO OTHo. 1 1 LAAA2 s PP5V1 CHGR VDDP v 20w NGO DT, 15 CRI TI CAL CRI TI CAL BYPASS=Q7130: 1. 5mm
oS L N NEGW Do, 2 201 VOLTAGE10. 5V Cc7130 *|. c7131 |, |* C7135 1 C7136 1 C7137
ARy
VL 33UF- 0. 06CHM—— 33UF- 0. 06CHM—— —— 1UF —1F 0. 001UF
47 46 aa 38 36 35 34 33 30 17 _PP3VA2 G3H 402 C7101 * C7122 ¢ 1 Cr121 209~ 200~ T 10% T Lo%
&3 8z &0 B9 57 1UF 0.1UF —— —— 0. 1UF PoLy. TARY 2 Py TARY 2 2 xR 2 xR 2 X7R cerv
C 1R7110 10% 10% —— 10% CASE: 0BL CASE. DAL 603-1 603-1 0402
NO STUFF o, B Y
130K X5R xR xR
5 1 05 0 0
/50w R7102 - .
100K Pt « =
2201 5% =
e VDD VDDP
R7g.00 21, 12 [VHST CRITICAL DCINL2__ gs CHGR DCIN Max Current = 8A
62 44 30 25 gy SMC RESET L L 2 CHOR RST L 134SMB_RST_N SGATE| 26 CHGR SGATE B
%640 38 35 SMBUS SMC 5 G3 SCL 11lsa 7100 e pesearion 252
e SMBUS SMC 5 3 SDA 10 |spa TaEN - ACATELL i CHOR AGATE L C7125 2 TO SYSTEM
o™ 2 BQED—2NE S S . SN capl28n] orCs P — 0. 22UF CRITI CAL f = 400 kHz
Float CELL for 1S 7 oG VFRQ 0 csiN 27 cHeR csl N i Qr130
CHGR CELL 6 |ceLL o o RIKO3PODPA CRIT| CAL CRI TI CAL
3 © Boor| 25| cHer BoOT L7130 F7140
CHGR ACIN ACIN (7|) el 2a CHOR UGATE P R L VPAK 4. 7UR17A S a0y
R7113* ' o — PR 2 EHASE —— 7 VY Y e L 2 PPBUS G3H 27 39 40 47 54 60 62
e G0, 7 e I WO 2 T
L =\ L a CHGR VCOVP 7 - Pl MC104T4R7MN- SM
20w 1R7115 L CHGR CSQ p M e oo 18 |csop el 16 CHGR BGATE Pl . fo—
212 gL CHGR CSO N 17 |cson 20vv Al 9 CHGR AVODN oD —
2 s6viv BVMON|_15 CHGR BMVON o
—t PPVBAT G3H CHGR REG o
'‘R7111 1 C7150 g9 (g ACK[14 | SMC BC AGK gy 55 0 50 o0 e woTs
o ATUF gE 4 M N NSO W OTH, 25 M BYPASS=L7130;: Q7130: 1. 5mm
46.°4K 0. 4 g z i . . . .
15ow iov £ T C7140 7|, C7141 |, C7143 -, C7145
2 xR 62UF- 0. 0230HM 62UF-0. 0230 62UF- 0. 0230HM 1000PF
201 0402 o) o 20% 20% T 20% T 10%
5 a o 11V 2 11V 2 11V 2 2 16v
TANT- POLY TANT- POLY TANT- POLY X7R- CERM
CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 0201
B 1 C7102 L
Tl CRITI CAL
2 Jen XWr 100 R7150 Q7155
402 0.01 SI 7137DP
. > (aD) e
X w b TO FROM BATTERY
e 10 25 i L
= 1 2 PPVBAT GBH CHGR R “ PPVBAT G3H CONN 46 62
3 4 | MNeocworeo. 25 1 a M NCNEGCW OTH-0. 25
VOLTAGE=8. 6V ~ ] n VOLTAGE=8. 6V
(CHGR_CSO P) R7151 2.2 . 2 CSOR P = J_ J_
E— TR T P VAVA e e v 7 G
(CHGR CSO N) MNNEGCWETHO. & R7152 0 IAAN 2 CHGR CSO R N
= = M NI NE_ W DTH-0. 2 fm 5% 1/ 20W M 0201 <«
fiyvigviiiesg u
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
AN WOTED 75
vt gl
1 C7142 7111 ¢ t 71 71 B 7126 *
__E 1F %_ ot — ?UF 00 %_ 22%‘2 L %OOPE - * R7151 HAS 2. 20HM TO COMPENSATE UNBALANCED VOLTAGE
2% T 1w W1 T DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
? gmweRr xR 2 ? e xR e 2 x7R-cer 2 C7117 * 1 C7114 |* C7113 |* C7112
G\D CHGR AGND 10UF —— —L 1uF —L 0. 1F 0. 01UF
. N L1 N 0.7 T T, B T, &% v
M N NEGK W DTHEO. 2 xR 2 2 s 2 xR 2 R
VaLTAGE=OV 805 603- 1 402 402
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50 57 80 54 50 40 43 22 37 30 PPBV_SO

5%
1/16W
M- LF
402

PLACE_NEAR=U7200. 16: 2mm

5 1 SNS 15 50 51 53 60 62

R7224
0

5%
1/ 20W

0201

.||—

1 %gzﬂ 2 PLACE_NEAR=U7200. 17: 2mm
R7235 S 18 0465
9. 31K %R
CPUVR NTC_R AR 1
1/3:'8W = =
1 201
R7236" (O a s
— —
953K R7237 VOO IN FCCM = 1: Forced CCM
1/ 200 100KOHM 'R7223|'R7222 |'R7221 |['R7220 U7200 FCCM = 0: DCM
201, ozo 16.9K 29 31K ¢ 21K 6, 04K 1| SL95826HRZ- _R6204 FCCM = FLOATING PS4
45 10 3 21 17 10 15 11 s s PP1VO5_SO 2 17%0w 17%0w 17%0w 17%0w CPUVR_NTC S | NTC LLP
6260 57 56 2201 2201 5201 5201 o 56 35 6 CPU_PROCHOT_L 44 VR HoT* Foom__18 R F s0
C70278 1 R7524781 11R370280 l CPUVR_SLOPE 29 | sLoPE
PLACE_NEAR=R7279. 32: 2mm g 4% 1 = CPUVR_PROGL 28 | proGL PWB|_23 NC
CEFWB)Z( %’2 1/ 20w ggﬁow CPUVR PROG2 27 | proz2 pwe| 22 CPUVR_PWWP oo =
201, 2201 CPUVR_PROG3 26 | procs P 20 CPUVR PWWWIL o
PLACE_NEARSU7200. 32: 2mm PLACE_NEAR=U7200. 30: 2mm v o r—CPU VR _EN 1lVR ON
C o5 o) CPU_VI DSOUT 30 | spa DRSEL|_25 CPUVR DRSEL
os o m—CPU_VI DALERT_L 314 ALERT*
os o r>—CPU_VI DSCLK 321 sak pcoon 2 CPU VR READY  mymy s 7
CRI TI CAL
COVP 6
« m_CPUVR_I SUMP CPLVR cawp s
NO_XNET_CONNECTI ON=TRUE R721 Cr215 21 (PURTN 13 RTn N L N
LXNET 5 820PF Cr216 NC
Cr214 L 845 bUVR | SUMN RC T2 47PF CPUWR FB 71r8 N2 N
22008, — 198 Y 201 109 [ o201 L2 CPUVR_FB2 8 | FB2 na 24 ne
xrr B 2 vdow R7210 25V e . (CPUVR_I SUMP) 15 || s
s m— CPUVR_| SUWN ’ AAANZ CPUVR_| SUMN_R 14 11 suwN
1/52;8\” = @ CPUVR_| MON 3 imvon
w mm>— CPUVR_| SENL o 12 || spnt
0 D CPUVR | SEN2 11 | sene
10 || sEns %
2
1C7210 |1 C7211 Cr7240 1 Fa
—— 0. 01UF —— 0. 01UF 1. 2NF —— "
T, 8% T, i8¢ AT ©
56, 5FFM 56, °FFM 0261 C7241 1
CPUVR_COMP_RC e ——
- - | o oocyocggi\glnq C7230 * 19RS723§0
ngljl_J% o R72%0K NO_XNET_CONNECTI ONSTRUE 1800?337“:: 1%
L8y T 1/ 200 X5R- CoBM 2 2201
=S a0
2
B NO_XNET_CONNECTI ON=TRUE
R7241
= 11. 37K2
NO’XH’OO}%%CZTIL]. %FTRLEMENSL_L_L/\{\W/\, 1
NO_XNET_CONNECTI ONSTRUE  M20W = =
o+ > CPU_VCCSENSE_P 1N 2 PSS i no P ROEET ov-rrue
R742 7350
2 ||t VCCSENSE_P. 2 1 1 2 CPUR_FB_RC
0201 1r Yoy /\/1\0//0\/
2 120w 120w NOSTUFF
NP CERM XW261 201 201 1 C725
siv 330PF
o 0 [T CPU_VCCSENSE_N 1552 > ig\zcgm
NO_XNET_CONNECTI ON=TRUE 0561
1 C7260 1C7261
—L_330PF L 330PF L
S 18 S 18
X7R- CERM X7R- CERM
0201 0201
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62 60 53 51 49 39

PPBUS S5 HS COVPUTI NG | SNS

SYNC VASTER=J43 M.B

, , ) ) Addi tonal | nput Bul k Caps
NOSTUFF NOSTUFF THESE TVIO CAPY ARE FOR EMC CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL 1 1 1 1 1 1 1 1
C7370 C7371 C7372 C7373 C7374 C7375 C7376 C7377
o' C7313 L' C7314 |' rsls | grste | qrarr |1 oraan . I T30 l . A . s s o . oA st s o . A s
20% 20% 20% 20% - 10% 10% 10% 2 11V 2 11V 2 11V 2 1y 2 1y 2 1y 2 1y 2 1y
5 v 5 v B B B ) ) TAT- poLy TANT- poLy AT pay TR pay AT poLy AT poLy AT poLy AT poLy
TANT- POLY TANT- POLY X6S- CERM X6S- CERM X6S- CERM X7R CERM X7R CERM CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1
TPy TRy 060 3 2 0402 0402 I I
v v CRI TI CAL
62 0 59 L
gufl VS0 - = Rrs10
L7310 S =
5 =
c7310 L OM T_TABLE 0. 400H 20% 16A W
1;3;0? 5\ CRI TI CAL AAAL
D X6S- CERM 2 310 MPCGD730- SM . 3
" YO pereren . 3 SAls8 N roesret 1 CPUR I SNSL P CPUVR I SNS1 N
PWRPAK- SM NOSTUFF
PHASE 1 M N-kEtRW BFHES: 8 MM eiods 7 10 qOT}-CPWR ISNSL P4 ¢ CPUVR ISNSL N goomy 40 5o 72
= DIDI=TRE 1
2.2 R7314
© 1/10W %%OU
1 2| 3 "e65 , 10w
10 CPUVR PHL SNUB , b0 ot
| SL(DSF%OBD o il CPUVR_| SUWN oD« o R7317
R 3 |pvw - 1 7312 NO XNET _CONNECTI ONSTRUE T UE
T G o33u R7315! R7316 YETOF covm 192 N oo
1% 1K 200K Noke” NO_XNET_CONNECTI ONSTRUE
o 1 oy CPUR FCCM___ 7 [Foom UGATE[ 1 o 2 X7k cerm 1 25 1%0w NN
CRITI CAL OM T_TABLE 0402 oo 201 o
PHASE| 8 b CRI TI CAL 2 2
5 CPUVR LGATEL 4/ d = 311 N
THRM LGATE (S Sl SA12DN
G\D PAD [R?U@;rkélé&:w BFES:- 8 W | — PURPAK- SM CPUVR | SEN1 o
353839427 ° CPUVR | SUMP oD 0 5
R723 él_l 1 o 4
CPUVR BOOT1 1 y 2CPUVR BOOT1 RC
W L & o026 WA N R woreo 25w X
N NEGK W DTHEO. 2 1 1 /51/gw M N NEGK W DTH=O. 2 WM NOSTUFE NOSTUFE THESE TWO CAPY ARE FOR EMC
= oror=T NE-DF DI DT=TRUE CRITI CAL CRITI CAL CRITI CAL CRITI CAL
%:7232{],]5 = .|t c7323 ,|* Cc7324 |*c7325 |t c7326 ' C7327  [* c7328  |' C7329
: 62UF-0. 0230 62UF-0, 0230HY %OQ/EF f— %DOW%F f— }DU%F f— ?60/901 ?6‘801%
1|2 T2 R oV Y Y S v .
65 CERM X7k CERM X7k
C ilglv‘“ LS SO - U - P+ A 5,0 5
wrfpe 4 50 49 a2 43 5 37 13 PPBV._SO o T R
ER‘7T‘3MLO - 0.00075 PPVCC SO_CPU 510 40 60 62
cr320 1 0. 40UH-20% 16 w
2 LAAAZ Vout = 1.85V max
x6s- CERM 2 N-RE BrEo: MPCG0730- SM H=0. 4
5 T ThBLE M AheGe W BHEG: . 2A nmax, out put
— SW TCH_NCDE=TRUE NOSTUFF CPUVR ISNS2 P | LCPUVR ISNS2 N 40 50 72 —_ 700 k HZ
1 CRI TI CAL R7322 fet, ] oD -_
PHASE 2 a8 e
S| 8DN 1/ 10w .
© PVRPAK- SM V65, 3/7:2.3\;\,
i CQUVR PH2_SNUB , 0201 oar
D DT=TRUE
Ur7320 CPUVR_| SUMN o R7327
NOBTUFE s
| SL6208D 17322 NO_XNET _CONNECTI ON=TRUE NCSTLFJ: CPUVR_| SNS1_N
CPUVR PWR 3 OFN 2 0. 001UF R7325* '‘R7326 AAA, o0
a0 y—SEUVR PVWWVE S IPwi BOOT 0% 11 § %OOK NJE NO_XNET_CONNECTI ON=TRUE
2 xir cerm 1/ 20W 1/ 20W INONE
w0 s [y CPUVR FCOM__ 7 |rcom uGaTE] 1 A o Y 0201
CRITI CAL OM T_TABLE 2 2
PHASE] 8 CRI TI CAL =
21
I LGATEL 5 IS SgAlZDN CPUVR | SEN2 @
GN\D 57@ PWRPAK- SM
o CPUVR_| SUMP @D o s
35383942
B R7321 EE
CPUVR_BOOT2 2 AAAL CPUVR BOOT2 RC
e worro g Y YV T mue womo 75w | e womo 75
= bsrereoe M AW B "
C7321 402
0. 22UF
1]]2
1 =
10%
16V
CERM
402
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PPBUS_S5_HS_ COVPUTI NG | SNS

62 60 53 50 49 39

430 LtC7431 1 C7432J‘1 C7433 JiC7434
62UF 0. 0230HM - 62UF-0. 0230HM —— ng\/’E ggg/fgowF §2UF-0. 0230HM
T2 89¢ 2 2 2 11V
N V- I=! T B * Bee, 6051 T BAR T&‘EE?&H
60 52 s _PP5V_S5 -L
CRI TI CAL
430
C N ~ - »  CsD58873@8D
VLDO N - -
= M N-KERR-W BFHES: §7n 40870 1/5’Ew ! VIN 1 ORI TI CAL
12 |v5IN vBsT| 15 DDRREG VBST fo— CRI_TI CAL
e s | 1o R7450
U7400 DDRREG DRVH — LT
7 MEMVTT_PWR EN (MIT _Enabl e) 17 |s3 SW 13 DDRREG LL GATE-NODESTRUE DIDT-TRUE 6 1.0UH20% 11A- 0. 0110HV N L 4
- [m>__DDRREG_EN (VDDQ VTTREE Enable) 16ss | ogn 10 S TGLNGETRE BT o 4| TR vsf 7] 1 % PP1V2_S3 BB
pRVL| 11 DDRREG DRVL fprorme  care noeotme I'NE_ W DTH= 8 | s
DDRREG 1V8_VREFE . e 6 VREF i T1 AL DDRREG PGOOH - megcww BFHES: § |_ v -
= - VDDGSNS|_9 DDRREGVDDCSNS@ | |1craa ]
Cg.411§ u 12RS7‘%]K5 W NERESRW BTTED: 7 i —— o M e ——— XW 460 LN W T e r__% . 3‘%%UF Craa6t o e o
% —— N NG -+ ™ DDRREG MODE 19 |MooE VTTSNS|_L NE .6 mm 8 2 A T001UF 14.1A max out put
XTR- 8%0 2 %?ow DORREG TRLP 1o e DDRREG VTTSNS M N-RERR-W BHES: & - BTG %Léyaz (Qass 1im o)
SYPASSUnRo e 2N oo, & s VTTREF[_5. = nmPLA(I_V\EAR:CZ720 1:3 CR| Tl CAL xR SE(E)y f =400 khz
o e o CRITI CAL C74411(, |1

At e 00 5 PaD D D A PPVTT DDR _BUF 1C7462 L 330UF ——szle 5 PLACE_NEAR=C7440. 1: 1mm

! ~WBIHES: 2 = JQUF = 2895 2

R7416 L C7416 | g ] CQVRHRS: £ o i BB Te (D401

yéa"w - 2.91UF Rr4 17 1R7418 &85 | 8 S

2 . CERM C S — L 1
o492 6 1o %‘éow } ‘éow
201 o - TS| cr4s0:
0. 22UF ——
XWF 400 W
1 402
B D_DDRREG SGND_

NRENE WL)lFr=8
DTH=0. 15 mn
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PPBUS_S5_HS_OTHER_| SNS

56 53 52 47 45 33 32 PPSV S4RS3
52 80

7.2A MAX OUTPUT

SKI PSEL St rap

il 252%F
S Nng

c7582 1, + C7581
62UF-0 —— 1UF
T
oy 2 z R
CASE- B2S- 1 402

1 C7583
1000PF
10%

~

BYPASS=Q7560. 1: 1. 5nm

~
-

ID_PSVP3V3_SGND

VREF2 Aut o Skip (Hi gher Efficiency)
VREG3 OOA Auto Skipl(Lower Efficiency)
BYPASS=Q7520. 1: 1. 5nm
60 51 3¢ PPSV S5
crsa2t|, crsa0t|, | C7570 ' C7541 60 56 53 52 47 45 33 37 EPSV SaRSa
62UF- 0. 023CHVI 62UF- 0. 0230HM—— —— 1000PF 1UF
20% — [ 10% igt‘ 52 _P5VP3V3 VREG3
1y 2 2 3% M N_LI NE_W DTF=0. 2
Beradt ey oa0 T o M NCKESW BTHED: 2
57 PSVP3V3 VREF2
1 o & & N 4 c7501 ¢ 1
R7500 7503
0 ~ 0. 220F — 2. 200 ——
‘ Z 2 8 B8 0 . i
o ¢ S & 5 o a2
55201 < < < p
SKI PSEL1
CRI TI CAL
PSVP3V3_SKI PSEL SKI PSEL2
1 14 |OCSEL u7501 EN[_12 swvc pPvmc El I 35 % 57
N
<
CRI TI CAL  P5V_S4RS3_REG L — P5V_S4RS3 vesT 31 |VBST1 o VBST2| 26 P3 vVBST
L7520 RUE 6 MN mm DI DT=TRUE g
m
9 - PS5V _S4Rrs3 DRVH 1 IDRVHL sl DRVH2| 24 P3V3 S5 DRVH
2. 2UH 20% 13A- 0. 0120H\T 7 [Jvsw TGR| 4 I Se==E N Ty 3 S s DR
o o 2 1 8] CRITI CAL M pov samsa L 32 |Sw 14 svel 2 Pava S5 L
Pl MEOG3T2R2NVE- SM MN mm DI DT=TRUE SW TCH_NCDE=TRUE = SW TCH_NCDE=TRUE
5 15251798 M m P5v Sars3 DRVL 30 |DRVL1 DRVL2| 27 P3V3 S5 DRV
. | S mm D DT=TRUE GATE_NGDE=TRUE GATE_NCDE=TRUE
— crs50 * XWSZlg] 5 2 m PS5V S4RS3 csp1 7 |CSP1 CsP2| 18 P3V3 S5 CSP2
100 -
20% R=L7520. 1: 3mm C7518 RIS PSy samss coM 8 OSNL CSN2|f 17 P3V3_S5_cshe
1oV
foa 2 PLACE_NEAR=L7520. 2 Brm | NOSTUFF ?‘Illuf P5VP3V3 VREGS 1 ,\;\(\' 2 PSV_S4RS3 FUNC 11 [VODE RF|3 P3V3 S5 RF|
1 C7571 [NEARELTS20. 1 3mm I i PSV s4Rs3 VeBl 9 VFBL VFB2| 16 Pav3 S5 vEE?
1000PF o PSV sars3 cawer 10 |COMPL covP2f 15 P3V3 S5 CovP2
10% X1 cerw M N LI N [WETFED 2 7 WL NE W DTFED. 2
16V 0402 M N_NECK|W DTH=0. 1 nm M N_NECK_W DTH=0. 1 nm
2 18 cerm P5VS4RS3 EN R4 |ENL EN2| 21 P3vass EN R
0201
1 5_|PGOODL PGOOD2]| 20
e KEAREL7520. 1: 1. 5| R7547
L 1.33K, X G\D THRM_PAD
PSV_S4RS3 VEBL, R7536 NO STUFF
M N_LINE WDTH=0. 2 1% 7.5k R7537 -
M N_NECK_W DTH=0. 1 ﬂ 1/ 20W 1 20K X XW500 ©| 35353905
R7523 i £ 3 R7549 -
201 0
10 : =
1 P5V_S4RS3_ 1R 1120w PLACE_NEAR=U7501. 28: 1nm
R7556 c7537 1 oeor =
= 4. 22K c7536 1 270pF —— |° -
106 p—
PSV_S4RS3 VF! oo 4700PF o
M N_LI NE_ W DTH=0. 2 o v, xrR ceran
M N_REGK W DTH-0. 1 1| * R7520 2 aw
PSV_S4RS3 CSP1 R
DI DT=TRUE M N_LI NE W DTH=0.2 m I
M N_NECK_W DTH=0. 1 mm
PSVP3V3 VREF2 52 _PSVP3V3 VREF2
M N_LINE_W DTH=0. 2 mm
M N_NECK_W DTH=0. 1 mm
PSVS4RS3 PGOOD
M N_LT NE_W DTFH=0. 2 mm 7 1}
M N_NECK_W DTH=0. 1
! - mm 57 35 (OOT—=2 PWRGD

229

57 [TR)-RoVseRss EN

TAGE=OV

5%
1/20W
20201

N_LINE_WDTH=0. 6 nm
N_NECK_W DTH=0. 2 nm

PLACE_NEAR=U7501. 4: 2nm

'R7551
0

57 [TE)—SS PR EN

150UF- 0. 0180HMW

CASE- B2- SM

CRI Tl CAL

L7560
2. 2UH 20% 13A-0. 0120HV

PP3V3_S5 §ud

PP3V3_S5_REG R

Vout = 3.3V
6. 5A MAX OUTPUT

PLACE_NEAR=L7560. 1: 3mm

PLACE_NEAR=L7560. 2:

PLACE_NEAR=L7560. 2: 3
XW7 5

. X F=400KHZ
Pl MEOG3T2R2ME- SM CRITI CAL
15281798 150UF- 0. 018CHW 1. 8,

: . 5 T c7572
WP 1000PF

5608] X561/ 50% — —— 10%

> i e

X5R. 2 X7R CERM

3561

NEAR=]7560. 2: 1. 5nm

P3V3_S5_VFB2 XW

‘R7516 $MNLINE WOTH=0. 2 nm
M N_NECK_W DTH=0. 1 mm
6. 65K CNEG) 1
15 =
o 'R7563
10
5%
i/ 20w
M
M N_LT NE_W DTF=0 2201
M N_NECK_W BTH=0 s S5 vem R
N N_LTNE_W BTFE0 M N_LINE_W GTHE0. 2 mm
M N_NECK_W BTH=0 M N_NEGK W DTHE0. 1
R7560
23,2k
0
e
, 201
M N_LINE_W DTF=0. 2 mm
M N_NECK_W DTH=0. 1 mm 1
R7561
10K
190
220w
"
201

PLACE_NEAR=U7501. 21: 2mm

'R7552
0

§ 5%
1/20W
M

20201
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P1V05_SO_VREF

1. 05V SO Regul at or

62 60 51 50 49 39

PPBUS S5 HS COVPUTI NG | SNS

8

X7R- 2

Cc7620 *|, cre21 |, C7622 | |1 c7619 B (1:3':624
49 40 36 27 17,16.1531,.8 5 PP1V05 SO 62UF-0 ozse:y—— 62UF-0 ozse:y:: 1000F;IQ:/n f— NZ%LF-O. 023CHV o
%
ey 2 ey 2 cim 2 2 3 oy 2 xer
case- 251 case- 251 0402 case. 251 402
P1V05S0_BOOT _RC l PLACE_NEAR=Q7630. 8: 1. 5nm
M N_LI NE_ W DTTE0. 5
M N-NEGKW DTH-0. 3. mm
62 0 50 52 47 15 53 52 _PPSV_SARS3 . C7601 : o oreTRE 1 C7630 =
1opk == S
600 : g R7630 ok cer
10%Lé'°§ BYPASS=U7600. 2. 1rm. o CRI TI CAL
yaow
& Q7630
RN N EDPC1012S
LLP
— VLDON P1V05S0_VBST
- ™M m 8 v+ A
12 V51N VBST|_L 9 [v+ OM T
Scrub S3 & S5 pins connections! U7600 ORH R7631 — R7640
P1V0SS3 EN 17 |s3 sl 0. 003
PIVSSO EN 16 ss | ooko1® alk L7630 1%
* N orvil 11 n 2 1. OUH 20% 11A-0. 0110HM o PP1VOS SO %
& VREF CRI TI CAL 20 P1V05S0 LL sw[[3 ) 11 |_2 PP1vos_so REG R AT 83
M NN BTeg- 2 m ’ M N_LI NE W DTH-0. 6 mm Vout = 1. 05V
M NLNEGCW DTH=0. 1. mm VDDGSNS_o N BTES § a7 NOSTUFF ~ FDSDOB30-SM M Nk W BIES. 3 mm 3 4 T AL
1 P1V05S0 _FB 8 |REFI N T = VOLTAGE=1. 05V
3R767%1 WE WO 7 VT3 eness v SIS = Cro40 1 21A Max Cutput
% ENEGCWDTHE0. 1 mm P1V05S0 MODE 19 |MODE VTTSNS[_1 J 50,2 1 5 30F—f = 300 kHz
ow P1V05S0_TRIP 18 [TRI P P1V05S0_DRVL 7 |LSG 231 200 T
201 W N_LINE W DTH-=0.6 rm 1 Cr623 v i 2
2 e envanoon e VTTREF] M N_NECK_W DTH=0. 2 nm 1000PF —! cnse- B2 S
GATE_NODE=TRUE 5% =
g5 ! 72 a0 20T
PGND G\D <\3/r\1T|; -II;'XRDM SAE?ZW CRI TI CAL
1 (COT)LSNS 1V0S SO N
R7612 1 C7616 % N R PIVOSSO PGOCD g alele a0 |t cre4s e i 2
. L T 330UF
1% 0w = Qoo LUF ‘R7610 |'R7613|'‘R7614 YA XW6100
2 15% cerm 1K 47.5K" 3 17.4K 3 2
290 9402 v 0w ow ow oAsE 25 1
201 2201 2201 L .| Cc7650: -1
XV 6000, O- 224k, —— L
S c% V7 £
. 0
P1V AGND
M Nﬁ?ISNSE(EW DTH=0.6 mm PLACE_NEAR=U7600. 217 ITrmm
M NAEGCW DTH=0.2 R7641
P1V05S0_VDDQSNS N 5 P1V05S0_VDDQSNS_R
M N_LI NE_W DTH=0. 2 nm 5% M N_LI NE_W DTH=0. 2 nm
M NCNEGCW DTHEO. 17 Tm 1/ 20W M NCNEGKW DTH-0. 17 1
201

SYNC VASTER=J43 M.B SYNC DATE=09/10/ 201

TTILE

1. 05V SO Power
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5

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
7 *C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
Fmg?lp?%gwgooj_ LOADI NG 0.65 A (EDP) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSS| BLE.
SSOTG-:F PPVI N SOSW LCDBKLT FET *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 T e
3AMP- 32V- 467 : :":;SE IS\?vfcgngi S:E/él STOR BETVEEN PLACE_NEAR=L7701. 2: 3rm
62 60 48 47 40 20 27 _PPBUS_G3H 1 2 PPV < SV - CRI_TI CAL CRI Tl CAL
> : AND PPBUS_SW BKL L7701 PPHVY_SOSW LCDBKLT 58 60 62
D 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
3L % B CRI Tl CAL PI MBO53T- SM R s < CRITI CAL [ CRITI CAL
%”W XTR GERY 2 c7712 1C7713 ST B True RBL6OM 60G| |1C7796 [1C7797 |1 C7799
b — Zg%/OPF — %Q/UF o %00/ UF
LCDBKLT_EN DIV L 2 SOV 2g 2g
4§¥ 04§ZCERM 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3nm PLACE_NEAR=L7701. 1: 3nm
:Il-é/l?K ____PLACE*NEAR=U778EAéE Rj%D77B’&ASE3NEAR—D7701 2:5mMm
20w
2201 57 56 54 50 40 40 13 33 37 33 [PPBY_SO
LCDBKLT EN L XV\FSZZO
PPVOUT _SW LCDBKLT_FB 1 2
707 3 BYPASS=U7701. D1:; 5rmm BYPASS—U7701 D1: 3mm E . PLACE_NEAR=C7797. 1: 5mm
DVNSLO6VK- 7 7101 VR WanES: £ -
SoT- 563 1Lél°: —4 /01UF
BT
oot 6055 R CERM
°|e 4 wpnnnsBEE P PP3V3 SO J 10. 2 ohmresistors for current
EDP_BKLT_EN LCDBKLT_DI SABLE .
13— Pl 1_EN
BYPASS=UT701. Ca: 4mm measurenment on LED strings.
707 |0l 7 _‘é 1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
GVK‘ Kh 518V 2__ . . 103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
CERNF XBR
"‘ ( GND BKL SGND) Fili v?fm 5 SLm L\)n . 10350198 3 RES, THIN FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
C 2[a¥ st ur701
10— BKLT_PLT_RST_L 25- BUVP- M CRO
= R7741 BKL_VSYNC R D2 |ysync swol BL
L ,\1/%2 BKL_FLTR @ friirer swa| B2
R7353 1’55;/8‘” BKL_| SET B liser g FB| A5 R7718 BKLT: PRCD
o7 30 25 19 10 10 Ty SMBUS _PCH_CLK 1 A 2 201 BKL FSET 8 |reer @ - mg 2 - LII_'\I‘ED RETURN 2 w0 o
R7757 1/ ‘;w BKL SCL 38 |sax - £ BKL | SENL BLACE NEAREUr 701 BB: 10hm ) N-NECK-W DTH=§ gﬂ%
o7 e 00 e it SMBUSPOHLDATA__2 BiL._SDA o b cur2| 05 BKL | SEN ' w0 e
Addr: OxS58( W)/ 0x59(Rd) 1/5A’w BKL_PVWM A | v ouTs| S BKL | SENB
5380 1 2 BKL_EN A3 |en cuta| E3 BKL_| SEM4
o 2 _PPVI N _SOSW L CDBKLT R 1 = cuts| E2 BKL_| SEN5
200K |'R7715| TP7701.0%) BKL_EALLL FALT | caL OUTe| ELBKL I SENG I = o
1720w 100K PLACE_SI DE=BOTTOM $'s R BTG 88 WW M RHVEOE WBRES 30
R7704 36 oow o o4 0D BKLT: PROD
EDP BKLT PVM . 337, L3961 g 2 99 JR7721 0 2 LED RETURN 5 50 o2
Rt 5% Fpwm=9. 62kHz 0. EW NF-LF 40
1l£\ﬁw 1C7704 L | _LED=17. 1mA see spec for others g| 5| 2|% BKLT: PROD
4 %gPF 1R7755 R77141 1R7716 R7722 mg 1 2 . LED F\_’ETURN 6 58 62
2 02%(3[)100(3 % ow 1 zng %‘éow PLACE_| NEAR=O7 701 Eg T8hm M NI\EINIE'&(:W BTH:%: gomlﬂn
L 2%1 20%, XWr'710
= SM
D_BKL_SCGND 1552
B | _LED=369/ Ri set Mﬁ?k‘% W’BRES 2 L
( EEPROM shoul d set EN_| _RES=1) PLACEMENT_NOTE=Keep away from noi se nodes(E4, Al, A2, Bl, B2 pins)
Keyboard Backlight Driver & Detection
L7 50
R - =V 10UH- 0. 58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 WM CRLTI CAL
1098AS- SM
1 J7715
C7750 N . FF14A- 4C- R11DL- B- 3H
% :70 2 N FS- RT- SM
20528 I 50 Nex—(O)
- | SPNO35007G 1
s SMC_SYS KBDLED 3 |ey 7 [_2'0
CRI Tl CAL o)
<= KBDLED FB 6 s outl ez KBDLED ANCDE 1S
RE(_EL(;X\{IDTH: .2 ’\l\ell 5 NC RE(_EL(;X\{IDTH: .2 W C7755 C7756 e .
1 1 1 H }
R7700 oo R L0 22UF L g 220F
A T, 8% T, % 518S0793 -
1/16W <[ o 2 SOl CERM 2 SeR CERM SYNC MASTER=J43 M.B SYNC DATE=09/13/201
T 0603-1 0603-1 pin - -
2 LCD/ KBD Backl i ght Driver
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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
D dividers (200/100) to 3.3V S5, which burns 100mVin 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
o ppava s 1. 8V S3 REGULATOR 7840 * a0 R s Cr841
8381 Y ’ ’ E 7
2E2el i
CRI Tl CAL
1
C7824 Cc7820 1
1 - 15251870 oM T
u7820 L7820 %7%329 =
| SL8009B 2. 2UH 20% 2. OA- 0. 108CHM " 1o
DEN 2520-5m Oslzb\év
57 [rmy—PLV8S3 EN 2lEN CRITICALLX® P1V8S3 SW LA | PP1V8 S3 REG R 1 2 __PP1v8 S3 20 21 22 23 55 60
B arnon VRS W BHES 5 LYWV
- P1V8S3 PGOOD 3R V== P1V8S3 FB VOLTAGE=T. 2V ) CRI Tl CAL
< i . 17823 | c7821 CRITI CAL Ne Re
SKI P RS L 50 C7825 1 Vout = 1.794V
GD THRM PAD R7820" [T P A, T pax CQurrent = 1.84
C 7 9 113K 02 603 or cema 1 2 Freq = 1 Mz
20w
201,
<Ra>|
R7821% CRI Tl CAL
1
9.9 e L
11200 ST
A5, o e
<Rb
Vout = 0.8V * (1 + Ra/ Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V!
4029 23 13 17 18 15 13 13 3,PP8V3 S5 4|g As 5 SO 5 56 57 60 62
60 55 23 22 21 20 [T)-PPLVE S3 6| n a1 Vout = 1.5V
Max Current = 0.02A
5725EPMSLPS35UFL 3|en ch_ch
T
C7870 1 an B 1C7872
1UF —— — 5| 7 —— 2. 2UF
10% 10%
A 63V , 5 6.3V
CERM X5R
02 02 SYNC MASTER=J43 M.B SYNC DATE=10/04/ 201
T
BYPASS=U7870. 4: Lnm .
Bhrcsmuraro o 1m 1 M sc Power Supplies
- DG, NOVEET T
<SCH_NUwm=| D
d} Appl e Inc. SCH_NU
8 <E4LABEL>
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— S— . S—
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e
NOSTUFF
R8842 R8841 — PP1V5_SO0SW AUDI O HDA 811 17 56 V .
o 5 s PPLV5_S0 1 2 1 2 | PP1vs sosw AUDIL O HDA. .1 57 = 3 3 SUS S h
el o e : W T C .
NOSTUFF o¥b1 o1 Rosg 20
R8040* — PP1V5_SOSW AUDI O - 5
10K 8040, s e ;1 1, PPBV3_S5 TPS22924 i
v 2 S22° ERLVESQIWAUDLO. . 5 ae Bk a2 P PP3V3 SUS FET R W ancs PP3v3_sus 6 12 2 16 45 55 57 60 62
201, A2 Al NECK_W DTH=0. 17 mm EDP: 35mA > WVIN W 3 2 "
D B2 |\MIN  vour([BL %éﬁ%ﬁh E )CRI T CiJlj( MOKEQE :Wq)é_tﬁ& 38M1 ,\% ,\JE: EDP: 112mA D
CRI TI CAL
o m_PLY5SOSW AUDI OJEN | 2o us040 o p—P3V3SUS BN 2N o Uus020
GND
1
C§040 1 3 Part TP32292.4C C?OOZE N g Part TP32292.4C
. g}é‘; - Type Load Switch 65(5\2’2 Type Load Switch
020K 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
\ @1.8Vv 21.8 nbhm Max b @2.5Vv 25.8 mbhm Max
£ Current 2A Max = Current 2A Max
- p—
3.3V S4 Switch 3.3V SSD Swi tch e et s 5 35 PPV SO
. oM T |
RSOOO
0. 002 S 101513 1o PP3V3_S5 csol%g iR “
B ké‘} 0 58 57 56 55 52 %Sgﬂ VDD
2528 % pp3v3_ S5 TPS22924 2 Us005
Bubh o csP AL, PP3V3 S4 FET R FWnacs PP3V3_S4 20 20 30 37 00 02 a0 SLGBAPL471V | 2
e oot TR S Tores s a; [ eop: Tiom ) 8970 = ToN 5] o PPLVOS_SO TR h
5 - 1135308
. S4_PWR EN e VoD 2 BedY PCH HSI O PWR EN 9 |ov CRITICAL § 5 PP1V05_SOSW PCH HSI O 12 56 00
o 2 0 D> a0 us000 Us070 I B er oo N EDP: 1.84A o
C8000 1 3 Par t TPS22924C SLG5AP1453V = G\D
C Lo —— o Type Cona SwCon P3V3SOSW SSD FET_RAMP 7 fcap  'OFN 0 3 g ‘1 L8005 C
0201k 2 R(on) 8.5 nohm Typ C8071 1z D> SSDPWREN o 2 lov CRITICAL ol 5 o PP3Y3 SOSWSSD FET R opp, A 1 Part SLGBAP1417V
4 @2.5V 25.8 nOhm Max 4700, 3% aD M N-RERR-W BTHES: 38MM  sense R on sensor page Type Load Switch
<L 2 © - on) 9.8 ntOhm Typ
= Current 2A Max 26T NOSTUEE l uso70 :lgl (1)\/;13; :::r:- ?;t ;egﬁar ement of @4V Vgs TBD nOhm Max
= R8Q70 = Par t SLGBAP1453V <65uS from EN to 95% (1. 05V) Current 6A Max
. 7 56 P3V3S0_EN 1 2 Type Load Switch
3.3V S3 Switch qu T 13w R(om) | 7.8 nchm Tvp
R0880121 0201 @ 25C 8.5 ntChm Max
T 1% Current 5. 3A Max
72 62 U801O 0612 SHORT
w4 % ppava s5 TPS22924 PP3V3 _S3 FET R 3 PP3V3_S3 15 15 19 54 38 39 50 62 53 |
Bl 2| S a 7 Brie 3 38 2 3 4 EDP; 1.02A NOSTURF
B2 |)VIN  vouT([B1 NZNECK-W DTH= 060 CRITICAL
bav i CRI TI CAL L REHYB30DPBF
. @ B
5 s * a0 L8010 m’l"li PP1V05_SOSW PCH HSI O
C80101 g Par t TPS22924C o e o) % ¢°_PP1VO5_SO o o 1 - EDP: 1. BAA o usece
1O — - NOSTUFF 1T NOSTUFF EDP: 1.
6.3V Type Load Switch - N
55k 2 P = A VA=) . ] R8060
0208°K R(on) 18.5 nohm Typ 57 50 54 5 s 2 418 Q8061 300
. NOSTUFF NTUBB109CZ )
@2.5v 25. 8 nthm Max R8063" Pl < Tiew
= Current 2A Max 10K N- CHANNEL . 5402
B 1/ 20W [HSI OFET_DI SCHARGE _ B
201, e NOSTUFF
HSI OFET_EN L 2 el ?06 el
3.3V SO Switch NOSTUEE ep RIS |y
. \M C 062 ,.Dls L 1
97 |2 I
DWNLGVK-7 | [ L s o
e Us030 Sense R on sensor page = 5 Stz
%% % pp3va s TPS22034 PP3V3 SO FET R ., H =
iy 2 AL = Y0t - =
2 1] slvn  vour[ar EDN'%!\IIECE:AW BFHES: 28WM P 10 P El\2| sh s H
CRI TI CAL : us030 s = 4 P@NEL
. e ST
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
' ; T
Voo 2 Loy oM T
£7 R8050 Uus8080 I éggl(fm R8081
Al TPS22924 | PP3V3_SASW SNS FET R 1, s 2 PP3V3_SASW SNS SLEARRIASY = 0-30°
[ PPeY3 S5 22 (<3 a 3V3 |S4E v— ALY 2 EDP- Somm 39 40 41 60 P5VS0_FET_RAMP_ 7 |cap TOFN 3 W SYNC VAGTER=D43 M5 e A
#5 BN vour([er T M N-neckoW BHFES: B ROV ' C8081 : o mm PBVSO EN 2|y RITICAL ¢ 5 | ppsv so FET R RN pPsV_S0 (1 3 0 50 54 50 5 T Power FETs
SVC_sensom PR NG g o oo oo VN (R WBHes oM %k |k EDP 300mA? .
a5 > o Us050 gI ci us080 d} Appl e | 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:
0201~ THE | NFORMATI ON CONTAI NED HEREI N IS THE
o L Riom, |38 5 mhm Typ Rom) 15 nchm Typ FEREIARL RS S L
@2 : ks I} NOT 1O REPRODLGE G O 11 80 OF 120
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S5 Enabl es
S3 Enabl es
PLACE_NEAR=U7501. 21: 7nm 57 35 34 20 18 13 [T PM SLP_S4 L
i POV S8 St andby Enabl es 'R8111 |'R8116 |'R8112
TUFF 20K 0 0
C8170 Fow Fiow Fiow
0. Zélhglléﬂ 2201 20201 20201
cenfsa 2 2 e s s s resein s o osce sesensono e am
BYPASS-LB170. 6. 22 1 #gP3Y3S3 EN — P3V3S3 EN gy s
D | PLACE_NEAR=U7501. 21: 7nm . PM SLP S5 L 758 P1V§S3 =EN — P1V8S3 EN 55 57
o __ S4_PWR EN 16 26 56 o1 o0 | DORREG EN . — DDRREGEN  myny s s
. KE! EN = D S
S5 Power Good o - SMCS1 WAKESRC EN | — St PWREN g .cs111 |/ Gelle |'Callz
5748 4745 _PP3V42_G3H — 0. 1UF ——0.47UF ——0. 47UF
BEH B : T, 8% T, &% T, 8%
PLACE_NEAR=U7501. 20: 7mnm 2 8% 2 BdVixer |2 &R xeR
1 402 02 402
R8]:!_04(.)]IZ USB_PWR: STBY| USB_PWR: S3 PLACE NEAReUr400. 16:orm | PLACE NEAR-UTB20, 2 6 | PLAGE NEAR-LBO10.C2: 6
128 . . 'R8114 'R8117
201, SMC- - >PM_DSW PWRGD %,"%S %,"%S = bile s st bl
. 1/ 20W 1/20W Mobi | e System Power ate Table
& &2 55 S5_PVRGD — S5 PVRGD iy USBEzSPVlR??TBY 35 35
sz S PWR EN 1,9, 2 wsosr 0y USB PWR EN | USB PWR EN o os 57 50 0 . - N . . . N N
SSD Enabl e "CelTa e : i i i i i :
—L 0 470F Py p—
62 57 56 30 15 m_%ﬂm — SSD PWR EN OO 15 0 56 57 62 ~RES EFOEE T, 10%, oep S m((s:j ; i i z z z z
- Aml?S 1|?8_']_75 %?MXE’R Deep Sl eep (S5A0) 1 1 [ [ [ 0 0
57 35 34 20 18 13 SM 201 0 PLACE_NEAR=U4600. 4; 6rm eep Sl oop (S5) 0 1 0 [ [ o [
RB521ZS- 30 oow = Sttty O (@HotAG Toggl e 3Hz 0 o o o 0 0
%E%F 50201 attery Ol (Garon) 1 ) ) 0 0 0 0
P5VS4RS3_EN D | LR 2 )
5V needs to be held up 1w ¢PSVS4RS3 EN oy s
so 1.05V can fall after 1.5V M NO STUFF
oot aem |2 CB175
C L2 5UF C
T I0%, T e s a0 s s o, PP3V3 S5
402 r
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
L 1818
oéoélup
0%
R8178 2 %@’FXW SO Enabl es
SO Rail PGOOD (BJT Version) e PMSLP S3 L 1400 2 PMSLP S3 R L, 1 ~VEAHEOS
5% US1804 =g PM SLP_S3 BUF L — PM SLP_S3_BUF 2055 07
59 60 62 1/20W ] =TRUE —
FPOV_S0 R TR N 2 - - 1'\&%5{%%': ~B8r8%" |'Re185  |'R8184 'R8186 |'R8187 =FMSLE S3 BUE g w0 e o
330K Rbe2175 303 N on %
?%UW K. PLAGE_REAR-LT600. 26: e 1/ 20w %//FQUW %//FQUW 1/ 20w
N FHEF |2 [ DBLBANEN P L —
ALL_SYS PWRGD 16 17 55 o7 1.5V Codec Enabl e 820 , P3V3S0_EN DK s7 504, P5VSO _EN — P5VS0_EN 56 7
. OV odec Een = M Fes2125-3 20 P3V3SO EN — P3V3S0_EN .
CRI TI CAL FPRRLiE S
] [B150 | PIVOSSO EN  — PIVOSSO EN gy o
ASMCC0179 T =
= - & | =T |orzorsm s 1 (8185 1 C8186 |: CBIBY |
PP3V3 SO ' 8 p, - — (220 —— G iUF g 680
\QB 37650854 s 20 vhw |1C8146 —F o 2 i 2 G
B PLACE_NEAR=UB040. 2: C7nm 1 o UF - LA MO0 2o PLACE NEARARORO. 21 6
@ 2 g B
X £
L PLACE_NEAR=UB040. C2: 7nm 3. 3V SUS Det ect =
4029 38 18 17 36 25 12 1 o, _PP3V3_S5
SOPGD BJT_GND_R ]
stuff C8131, 12nms BYPASS=U8130. 6: 2. 3 PP3V3_SUS i
R8157* Mn defaytlrre’ C§1301 § ML 1418 4455 86 57 60 62 G_IG? VFRQ Cfner at I ONn
. PPLVE SO 1 50 PRFERoPE"PE LBYY ' R8133
62 60 57 5 CEl 3
L%y Vbe 0.7V max @2mA_ 2bi, oo PMSLE 53 BUE L ORI TI CAL = R o o ao as o0 33 3 3 30 3y PP3VA2_GBH
Vce(sat) 0.1V max @ 1mA VoD R8131*
201 - 'R8167
QL Vth 0.7-1V @d 250uA 10K 62 60 57 56 55 44 18 1 1 5 _PP3V3_SUS 2 Isense U811 3QRESET* 13 62 3305§
250w TPS3808G33 v /280 _—
2%1 SUS_PGOOD CT 3 |cr QN W bd TP SUS PGOOD MR L xig tow Fix Frz?uef;cy 201, VE
Thr eshol ds: SO Ral I P(m) O r CUI t r y NO STUFF @D TFleRlDVI gh: Variable Frequency _AMAE
VDD 2. 734V- 3. 010V R8166 1C8131 bla
V2MON: 2. 815V- 3. 099V (1SL version used for devel opnent) o P1V8S3_PGOOD 1%/2/0\/2_< %é%\gOPF ° " DM\BZ%E_I?B% =
V3MON: 0. 572V- 0. 630V 1% 2 0¥ erm DFN1006FA-3 | K
VAMON: 0. 572V- 0. 630V e PPAVE SO RB165 )y 0561 - —
wugpfEREEL - P5VS4RS3_PGOOD 1 2 "
49 40 36 27 17 1615 11 8 5 _PPLW SOPGOCD | SL M= 2 A NN = 1[g?™ s
Fotlch 5 T804 M PM SLP_S3 R L z
62 50 57 56 55 o _PPLV/ o LS9 BT
78 o % ' R8164 4
e s IS O SUS Enabl es
5%
= / 7 40 1 PM SLP L — 13 40 57
A o 15K 6. 04K sorclB 1 st = 168 gw o w010 > BM SLE SUS =PMSLP SUS L @mws YN, VASTErC 43 ME TR ] A
5V Di vi der: 19 1% uUs8160 DDRREG PGOOD , 1007, 1 N ——
3.19V @4.5vnin oY oY oY | SL88042| RTEZ o MD—EEE Sl S ANNES——————¢ R8190 =) Cont |
2201 2201 2|3201\/ oIV v TDFN g 35382310 SOPGOD | SL 18w (5)% ower ntro
1.5V Divider: Pivs TRVAY.Y s YIS e CR Tl CAL pAxNe R8162 1 koW
0. 718V @1. 45vni n P1V05 DIV VMON 6 Jvanon rsTl® ALL SYS PURGD R 1530 2 ALL_ SYS PWRGD gD 10 17 3 o7 o ¢ P3V3SUS EN — P3V3SUS EN - d} Appl e Inc.
SOPGOCD._ | SL | soPcooD_| sL $7S0PGo0D TSL /\éy\/— W@ @ <E4LABEL>
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LCD Connect or
1 1
RB363 ['R8364 I nternal DP Connector: 518S0829
%Z'éuw %Z'éuw CRI TI CAL _—
, 201 5501 J8300
20525- 130E- 01
F- RT- SM
Pul | -ups on panel side, 62 60 s« _PPHV_SOSW L CDBKLT 31
R8361 4.7 kOhmto 3.3V O
7 58 55 gy SMBUS_SMC_0_S0_$DA LANA 22 12C TCON SDA_R 1 [y
150w NC>(—§ e}
0201 o
T—:—O
NCx—
R8362 o v« qmLED_RETURN 6 s 'g
50 % [y SMBUS_SMC_0_SO_SCL 1,92 w12C TCON SCL_R « = tEB Sgggmi DS
5% 52 ¢ <O} O| LED Backlight I/F
C 156w = s ¢oom LED_RETURN 3 s C
o2b1 o s e LED_RETURN 2 wlo| /N
o 5 e LED_RETURN 1 ulo |
2
CRI TI CAL R8§60 e _g
w020 7019 13 19 15 13 1 5, PP3V3_S5 Us300 w ¢y DP_I NT_HPD AN « DP_I NT_HPD_CONN T \|/
R NFFEFFZJ;<9%I9N 1.8304 vgow 16 ° Di spl ayPort |/ F
w» —EDP_PANEL_PVR 1o - ) FERR- 120- OHM 1. 5A 0201 7 g pray
2lini  vour ala PP3V3_SOSWLCD R o ~ense resistor on | pp3y3 soswLCD 1YY Y L2 | « PP3V3 SOSW LCD UF 18]
g sensor page g 0402-LF %hﬁ@% . 19
3IVIN_2 VOUT_2 5 Cc8315: AGE=3. 20 o
o
an TR Cc8324 1000%’; se2 DP_INT_AUX_CH C N 215
5 0. 1UF O s e DP_INT_AUX CH C P 22 [ ] _—
1 83813:”(29 C§311U% 1 1 %3&12 o s DP_I NT_Al N 1 I 2 (DP I NT_AUX_CH C N) 0201 EEHDY
1 g ; i R >, DP_| M._P<0> 24
—T1— 10% 19% —— —T1— 20% 10% — L o
2 Sehlhen il 2| [z i it B350 - s 0P LNT_M._N<D> 2o
0201 0201 603 0201 N 26
o sqgy—DP_I NT_AUXCH C P 1|2 (DP INT AUX CH C P) 1
1o Noefo
1 CB8320 shPbrm NOGTO
O lUF 0201 PLACE_NEAR=J|8300. 24: lr}g{\ CE NEAR=J8300. 250 1nm 30 0]
o5 DP_INT M_C P<0> 1|2 - | ) o
COD I R8318'|R8317* L
v C8321 im im Bio
BReTM 0. 1UF 1/ 20W 1/ 20W 415
o s DB LNT_M_C N<0> 1H2 28, 28, ECH DS
B 10% 36 O B
X5R}—6(¥ERM 37 o
0201 38
39 o
w0[Q
41 o
PLACE_NEAR=J8300. 1}4: 2 p _(32 _)
R8350'| [*R8380 |'R8370 PLACH | 4 2n
100K 1M 1M p
1/ 280 50w 50w 1000':"; pum—
201, 2201 5201 ey ch\r\{ll 2
603
_—
A SYNC VASTER=JA3 NLB SYNC DATE=09/ 117 201 A
imie
Internal D splayPort Connect or
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®
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LI O Connect or

516S1036 (H ROSE 3. Omm RCPT) _—
CRI TI CAL
J9500
DF40CG3. 0- 48Ds- 0. 4V
SUF ST- S’\ﬁg
NOSTUFF oy .
% 10 44 42 92 37 15 PPBV_SO R9300 o 57 12 E>—AUD_PUR_EN 2 [ o120 pPavas_caH
o8 L 2 s w PP5V SO_ALT_AUD LDOEN | 4] s SMBUS SMC 2 S8 SCL s so o9 1 _|i C9510
% E 63 45 6 S 35 38 63 71
1/%F6W M N:kIE(I\Z‘E:W B:H:E8 1W <« SPKRAMP_SHDN L = 00 2 SMBUS _SMC 2_S3_SDA > o UF
0201 10 gg 9 SYS_ONEW RE Va:m T jl? 01
s3 ss PP1V5__SOSW AUDI O 12 00 11 SMC _BC_ACK 35 36 48 63 BYPASS=J9500: 1. 5nm
C PP3V3_S0 1l Ol | XOP USB EXTB OC L g une =
16 15
09520 9500 _|_ 29
g 53 45 (OO} SPKRAMP_| NR N 20 00 19 USB PVWR _EN am s 57 6
xsn—ggggn 2| eREEEIZ| .. o SPKRAMP_INR P 22[ 0 J121 | FI NSTACKSNS ALERT L yoom o o5
BYPASS=19500: 1, 8mm, 241 5 o423
se e m—mm-l =19500: 1. Smm- GND_VOI D=TRUE 261 5 5 [25
s ea USB3_EXTB _D2R RC N 28 00 27 HDA SYNC O 12 63 67
532 s ea USB3_EXTB _D2R RC P 30 00 29 HDA_RST_L TR 12 &3 67
o0 09 1 S — VIS | a2 3 g =
360 o35
o0 3 10ggyUSB_EXTB N 3815 o7
66 63 14 USB_EXTB_P 40 39 HDA_SDOUT 12 63 67
— Reins e am
GND_VO D=TRUE 4215 o4t HDA SDI NO oo 12 63 7
oo oo T0% X5 CERM 0201 s s USB3_EXTB_R2D N 4415 o143 HDA BIT_CLK o am e o
N 66 63 B3_EXTB_R2D P 46 o o5 TUEE
oo oo W&mﬂ VO D=TRUE GND_VO D=TRUE GND_VO D=TRUE aND_va D=TRUE  TD-VO DETRUE 48 | 5 o447 CQ:E 550 1
CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL 10PF
D9511 D9510 D9520 D9521 52~ 51 3%
ESmPZRF OZLS %'% VRN %% ESS%PZZBF- 02LS ESmPZRF OZLS %% VRN %% ‘IFESSSmPZRF 02LS ~ OUGSAEE*QAZ

A SYNC VMASTER=CLEAN J41 SYNC DATE=11/13/201

LI O Connect or

d} Appl e I nc.
®
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6

" G3Hot "

(Al ways-Present) Rails

40 47 48 54 60

3
a0 20 25 PRV CRE ey )

62 60 58 57 56 55 52

62

I's
PP3V3 S5

M N_LI NE_W DTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM

15 16 17 18 28 29 40 52
851868780 80 5202

17 32 43 44 49 50 54 56
50 62

PP3V3_S4SW SNS

PP3V3 S4SW SNS

PP3V3 S4SW SNS

PP3V3_S4SW SNS

PP3V3 S4SW SNS

PP3V3 S4SW SNS

PP3V3 S4SW SNS

III III III III If III III If III III I III III

PP3V3 S4SW SNS

PP3V3 S4SW SNS

1. 84A

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

39 40 41 56 60

| 8 11 56 60

PP1V05 SOSW PCH HSI O 8 11 56 60

62 60 50 40 10 8

PP3V3_S5 811,13 151,17 18 28 29 40 52
— 27 39 40 47 48 54 60 62
— PP3V3_S5 251%51%712512012219225 29 40 52
o 27 39 40 47 48 54 60 62
= PG S5 8514618780808, "%, 7% 0 10 2
— 40 47 48 54 50 62
= S PP3V3 S5 R i
27 39 40 47 48 54 60 62
= PP3V3 S5 811,12,15,18,17,18,28 20 40 52
— 27 39 40 47 48 54 60 62 62 60 39 30 30 39 60 62
— PP3V3_S5 8.11,13,15,18.17,18,28 29 40 52 M N_LINE_W DTF=0. 5 MV
853637 M N_NECK_W DTH=0. 20MM
o PP3V3 S5 §.11 13 15 16 17 18 28 29 40 52
0 49 35 PPBUS_S5_HS COMPUTI NG | SNS — PPBUS 39 49 50 51 53 60 62 55 56 57 Se 80 62 72
B Y = PP3V3 S5 11,13 15,18 17 18,20 20 40 52 30 39 60 62
M N_LI NE_W DTH=0. 6_mm 8514612780802
M N_NECK_W DTH=0. 25 m V3 S
VOLTAGESS. 6V PP3 5 251%512712512012219225 29 40 52
D NAKE_ BASE-TRUE PP3V3 S5 o i 13 13 1619 18 28 20 a0 __PP3V3 S4 TBTAPWR PP3V3 S4 TBTAPWR 25 26 27 28 60
— PPBUS S5 HS COVPUTI NG | SNS 39 49 50 51 53 60 62 52755 5657 58 60 62 72 M N_LI NE_W DTH=0. 38 MM VOLTAGE=3. 3V
—— PP3V3 S5 11 13 1516 17 18 28 29 40 52 M N_NECK_W DTH=0. 20 MV NAKE__BASE=TRUE
—_ PPBUS S5 HS COMPUTI NG | SNS 39 49 50 51 53 60 62 PP3V3 S5 ) 32,;225 20 40 52 PP3V3 S4 TBTAPWR 25 26 27 28 60
811 13 15 16 1
—__PPBUS S5 HS COVPUTI NG | SNS 39 49 50 51 53 60 62 85'86"3,"80 8062
= PP3V3 S5 811,12,15,18,12,18,28 29 40 52
PP3V3 S5 11 13 15 16 1719 28 29 40 52
60 52 39 PPBUS S5 HS OTHER | SNS — PPBUS S5 HS OTHER | SNS 39 52 60 62 85780187 8080162 2V/ 1. 05V Rai |
] = PP3V3 B 11 13 15 16 17 18 28 29 40 52 . . s
2 NN WDTEO 6
M N_NECK_W DTH=0. 25 m V3 S5 8586380805202
PP:
VOLTAGE=8. 6V PP1V8 PP1V8 S3
KEBASE=T 0 55 23 22 21 20 20 21 22 23 55 60
MAKE_BASE=TRUE PP3V3_S5 1,18,18,16,10,18,%0 29 0 & M N_LINE_W DTH=0. 6MVI
— PPBUS S5 HS OTHER | SNS 39 52 60 62 85'86"3,"80 802 A max M NNEGK W BTHE0. 2
PP3V3 S5 §.11 13 15 16 17 18 28 29 40 52 VOLTAGE=
8586380805202 VAKE BASE-THUE
PP3V3 S5 811,12,15,18,17,18,28 29 40 52
48 a7 20 _PPDCI N G3H | SOL — PPDCI N_G3H | SOL 40 47 48 60 62 PP3V3 S5 81113 15 12012215225 20 40 52 —_PP1V8 S3 20 21 22 23 55 60
62 60 — M N_LINE_WDTH=0. 6 MM PP3V3 S5 55 56 57 58 —
M N_NECK_W DTH=0. 25 MM 851112,18,18,17,18,28 29 40 52
VOLTAGESTS oV
NAKE_ BAS PP3V3 S5 11 13 15 16 17 19 28 29 40 52 PP1V8 S3 20 21 22 23 55 60
85'86'3,8 80 % 2 = 0260 27
— PPDC!N&HIS(I 40 47 48 60
— 62 60 56 37 35 34 29 S4 PP3V3 S4 20 34 36 37 56 60 62
— PPDCIN G3H | SOL 40 47 48 60 M N_LI NE. WDTH:D 60MM  VOLTAGE=:
= M N-RECKW BTHC0, 50MA MAKE BASE=TRUE
60 51 40 23 22 21 20 19 17 _PP1V2 S3 PP1V2_S3 17 19 20 21 22 23 40
PPDOI N GaH — PPDOI N G3H = S MR W BTER § Y
47 48 60 62
60 40 42 — — PP3V3_s4 29 34 36 37 56 60 62 VOLTAGE=
= VAKE. BASESTRUE
— PP3V3 S4 29 34 36 a7 56 60 62
— PP3V3 S4 29 34 36 37 56 60 62
47 48 60 62 = y — PPLV2 S3 17 19 20 21 22 23 40
— PP1V2 S3 17 19 20 21 22 23 40
o2 g0 59 62 60 57 56 55 44 15 14 11 5 _PP3V3 SUS PP3V3 811 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40
33 30 1y _PP3V42 GBH — PP3V42 G3H 17 30 33 34 35 36 38 44 M N_LINE_W DTH=0. 50MV _ VOLTAGE=3. 3V —
38 33 34 — M N LI NE_ W DTH=0. 6 WM 48 57 59 50 62 83 M N_NECK_W DTH=0. 20MM Al
NCNEGK_W DTH-0. 2 M —
& M N_NECKW PP3V3 SUS 811 14 18 44 55 56 57 60 62 PP1V2_S3 17 19 20 21 22 23 40
, — PP3V3 Sus 8 11 14 18 44 55 56 57 60 62 ) — PP1V2 S3 17 19 20 21 22 23 40
— 17 30 33 34 35 35 38 44 =
= HRRUBB — PP3V3 SUS 811 14 18 44 55 56 57 60 62 , — PP1V2 S3 17 19 20 21 22 23 40
— 17 30 33 34 35 36 38 44 — =
( —— HOBEEE — PP3V3 SUS 811 14 18 44 55 56 57 60 62 — PP1V2 S3 17 19 20 21 22 23 40
— 17 30 33 34 35 36 38 44 = =
——— 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 —
= HRBHBB — PP3V3 SUS 811 14 18 44 55 56 57 60 62
— 17 30 23 24 35 36 38 44 —
——— HRBBBEG —_ PP3V3_SUS 8 11 14 18 44 55 56 57 60 62
— 17 30 33 34 35 36 38 44 =
——— 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 =
= HOBLBE
— 17 " a1
—— BRI BB/BY PP3V3 S3 15 18 19 34 38 39 56 60 62 63
— 17 30 33 34 35 36 38 44 M N_LI NE_W DTF=0. SOMM VL TAGES
——— 48 57 59 60 62 63 M N_NECK_W DTH=0. 20MM  MAKE_| BASE-TF!LE
= 17 90 33 34 35 36 38 44
— HOBLEE — PP3V3 S3 1319 13 24 %0 39 50 o0 55 10 _PP1VO5 SUS PP1V05_SUS 16 55 60
e 17 30 33 34 35 36 38 44 — M N_LINE WDTH=0. 4 M\
—— vas oo HRRUBB — PP3V3 S3 15 18 19 34 38 30 56 60 62 63 M N_NECK_W DTH=0. 2 WM
— PP3v4 17 30 33 34 35 3 38 44 — VOLTAGE=L. 05V
= avar aH BuRUBY — PP3V3 S3 15 18 19 34 38 30 56 60 62 63 NAKE. BASE=TRUE
— 17 30 33 34 35 3 38 44 —
= HHRLEE — PP3V3 S3 15 18 19 34 38 39 56 60 67 63 — PP1V05_SUS 16 55 60
— PP3V3 S3 15 18 19 34 38 39 56 60 67 63
—
PPVRTC G3H — GBH 8 12 13 17 60 62 -
885 — ™ N LI NE WV DTH=0. 2 WV — PP3V3 S3 15 18 19 34 62 60 57 56 55 8 _PPLVS SO PP1V5_ SO 8 55 56 57 60 62
— 1818283 3 o3 ™M N_LT NE_W GTFE0. 3_mm
M N_NECK_W DTH-0. 2 WM CLTRE
— PP3V3 S3 15 18 19 34 38 39 56 60 67 63 M N_NECK_W DTH=0. 17 fm
A = VOLTAGE=T. 5V
S
PPVRTC_G3H — PP3V3 S3 15 18 19 34 38 39 56 60 62 63 MAKE_BASE=TRUE
—_— 8 12 13 17 60 62 - —_ PP1V5 SO
— — 8 55 56 57 60 62
7 19 17 15 13 33 59 5 _PP3V3 SO PP3V3_SO 8°18%18%12%15 17 10 27 30 34 36 — PP1V5 SO 8 55 56 57 60 62
271917 18 8 8
5V Rai | TRUBIEY S M N_LI NE_W DTF=0. § W 8730500101 1021557 Ea %87 %o —
1 S M N_NECK_W DTH=0. 20MV
— PP3V3 SO ©019%18%12%15 17 18 27 30 38 35 — PP1V5 SO 8 55 56 57 60 62
= s %0 I e T T O ST T =
j— § 11 12 13 15 17 18 27 30 34 30
= Vs §'1' 5 00 0 0 05808
= %% T30 a7 39 30 40 41 47 43
o 52 51 34 _PPSV_S5 — PP5V_S5 5152 60 — Fuplhibigges
— M N_LINE_ W DTH=0. 5 MV 112 13 15 17 18 27 30 24 36
\h;l&wgsymwu 2w PP3V3 SO 383940432233 8 87 %0 88
——
2
PP5V 55 p— LAV S0 R R
—— o1 ez 60 — PP3V3_ SO
§ 11 12 13 15 17 18 27 30 34
—_ PP5V_S5 — 36 37 38 39 20 41" 5o 5 24 _PPOV6 SO DDRVTT PPOV6_SO_DDRVTT 24 51 60
= = 51 52 60 — PP3V3 SO 22435 57 5960 M N_LTNE_W GTF-0. 6_mm
60 62 63 72 M N_NECK_W DTH=0. 17 nm
— PP3V3 SO §15218°12%15 17 18 27 30 a4 36 VOLTAGES
sa s2fp7 45 33 32 PPSV_S4RS3 — 33 45 47 52 53 56 60 62 — PP3V3 SO o7 8 Se o d iz 43 e 7 Soe MAKE_BASE=TRUE
020058 - — 871059 00100 02 %78 % — PPOV6_SO_DDRVIT 24 51 60
}— PP3V3 S0 T n e pegge —  PPOV6 SO DDRVIT
24 51 60
— PP3V3 SO BRI =
— 43 54 57 2 63 72
PP3V3_S0 #1343 1?912‘)15 13327 20 34 30
—— 435 %
— PP5V_S4RS3 33 45 47 52 53 56 60 62 PP3V3 SO go,62 63 72 s 27 30 34 36
— PP5V_S4RS3 33 45 47 52 53 56 60 62 r— 37738"50" 9018170280784 7877807
"= Prsv sarss =—FPav3 0
pu— 33 45 47 52 53 56 60 62 PP3V3 SO 28N PP1V05 PP1V05_SO 5e0s3 Gl 17 27
=—PPoV_S4RS3 39 49 47 52 92 90 60 02 — PPava_so PLITPEEL L 2
= — Ei
— PP5V_S4RS3 33 45 47 52 53 56 60 62 = a 238 37 4 % &0 2
"= prsv sarss =—PoaVa %0
33 45 47 52 53 56 60 62
= — PP3V3 SO § 11 17 13 15 17 18 27 30 34 5%
—
= v % $'48'5e 0 0 R 1500880 PPIVOS SO
— P g 36 37 38 39 40 41 42 43 — 68 1115 16 17 27
—— e2f 1 9PN —— 86%57 b6}
— PP3V3 SO 3754 57 55 68 62 o3 72 — PP1V05 SO 88,1 15,00 17 27
= 112 13 15 17 18 27 30 34 36 = 57760 62
PP3V3 SO 38 35 40 41 a2 43 54 57 59 80 —  PP1V05_ SO 5 6 11 15 16 17 27
——— o3 72 ——— 86 57 60 62
% S0 PPSV_SO =—FPav3_30 =—FPIMO5 50 R
19 aalbis 37 17 33 _PP5V — 16 17 32 43 44 49 50 54 56
(R R = M N LI NE_W DTF=0. 5 8368 , — PP3V3 SO 8 11 12 13 15 17 18 27 39 34 $6 y— PPIVOS SO 8,8, 11G35,20 17 27
M N_NECK_W DTH=0. 2 mm — _ PP3V3_S0 8238 78 e e e s as — PP1V05 SO 68,11 15 16 17 27
VQTAGE 5V —— g%n 12 13 15 17 18 27 30 34 —_— 56 57 60 62
— PP3V3 SO 3754 57 55 66 62 63 72 — PP1V05 SO 503Gl 17 27
— PP5V_S0 16 17 32 43 44 49 50 54 56 — BRREEBLBUE f—
—— = 882 — PP3V3 SO 3§ 33 40 4 42 43 54 57 85 63 — PP1V05 SO 6 811 15 16 17 27
——— 63 72 ——— 86 57 60 62
— PP3V3 SO 8219%18%128%15 17 18 27 30 34 36 y — PP1VO5 SO 6,811,516 17 27
— PP5V SO 16 17 32 43 44 49 50 54 56 r— 87738"50 9091102180784 787 7807 — 86576863
— <0 38 86 &2 — PP3V3_S0 8 11 12 13 13111213322432732935 — PP1V05_S0 8.8, 8586 17 27
— PP5V 16 17 32 43 44 49 50 54 56 — 27 38 33 40 —
—— 8868 — PP3V3 SO 92655 236 57 39 30 40 41 42 43 y — PP1VO5 SO 8,8 Hgh5e16 17 27
— PP5V_SO 1817 32 43 44 49 50 54 56 = EEE RS F A —  PP1V0O5 SO
= 88 , — P 5 6811 15 16 17 27
— PP5V SO 18 37 3 o000 9, DP3Y3 SASW SNS PP3V3_S4SW SNS 39 40 41 56 60 = PP1v05 S0 86%57 b6}
——— 1831 B 5% %7 % %0 ™M N_LI NE_W DTH=0. 50MM VOLTAGE=3. 3V e 8585111518 17 27
— PP5V_ SO 18 17 33 43 44 49 50 54 56 M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE —_ PP1V05 SO 6 8 11 15 16 17 27
A — PP5V SO 16 17 32 43 44 49 50 54 56 PP3V3 SASW SNS 39 40 41 56 60 — 5657 60" 62
—— 888
— PP5V SO 16 17 32 43 44 49 50 54 56 PP3V3 SASW SNS 39 40 41 56 60
—— 88
— PP5V SO 16 17 32 43 44 49 50 54 56 PP3V3 SASW SNS 39 40 41 56 60
= 882
- PP3V3_S4SW SNS w0 a1
PP5V_S0 16 17 32 43 44 49 50 54 56 S\ 39 40 41 56 & PP1VO5 _SOSW PCH HSI O PP1V05_SOSW PCH HSI O 8 11 56 60
—— 888 60 56 11 8
— _PP5V SO 16 PP3V3 S4SW SNS 39 40 41 56 60 M N_LTNE_W DTF=0. 6
= &8

LCDBKLT Rai |

PPHV_SOSW L CDBKLT

62 60 58 54 PPHV_SOSW | CDBKI T —

=_BASE=TRUE
PPHV_SOSW LCDBKLT

TBT Rails (of f when no cable)

—_— PP15V_TBT

26 25 17 15 _PP3V3_TRIIC

— M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
T 7.8V

MAKE_BASE=TRUE

PP1VO5_TBTIC —

— PP15V_TBT
—_— PP3V3 TBTLC
— M N_LI NE_W DTH=0. 4 MM

M N_NECK_W DTH=0. 2 MM

VOLTAGE=3. 3V
NAKE_BASE=TRUE
PP3V3 TBTLC

PP3V3_TBTLC

PP3V3 TBTLC

IIIIITI

PP1V05 TBTLC

28 PP1VO5_TBTCI O _—

— M N LINS WDTH=0. 4 T
M NNECK W DTH=0. 2 M

VOLT/
NAKE SASE=TRUE
PP1V05 TBTLC

PP1V0O5_TBTCI O

PPVCC _S0_CPU —

MAKE_BASE=TRUE

— PP1VO5 TBTCI O

7 _PPVI N S4SW TBTBST FET
VOLTAC 6V —

CPU "VCORE" RAILS

PPVCC_S0_CPU

54 58 60

54 58 60

8

28 60

27 28 60

15 17 25
50 62

17 25
62

17 25
62

5 17 25
0 62

26 27 60

3

27 60

3

27 60

26 27 60

I
2
8
9
IC

Digital

6

Gr ound

10 40 50
80'82

8 10 40 50
60 62

8 10 40 50
0762

62

62

62

62

26 27

26 27

26 27

26 27

62

62

62

62

NeqnEs
J_ Mqls[Ll NEVW\I BP_H:& gKn‘r’wW

SYNC MASTER=W LL J43

SYNC DATE=12/17/201

TTTLE

Power Al i ases

d} Appl e I nc.
®
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LPDDR3 Conmand/ Addr ess

Menory Bit/Byte Sw zzl e

MAKE_BASE MAKE_BASE MAKE_BASE
, =MEM A_A<5> — TRE MEM A CAA<O> 20 24 o » =MEM A DQ<O>  — TRE MEM A DQ<9> 76 » =MEM B DO<O>  _— TRE MEM B DQ<12>
; =MEM A_A<9> — TRE MEMA CAASI> 2024 08 o =MEM A DQ<1> — TRE MEMA DQX12> » =MEM B DQ<1> — TRE MEM B DQ<9>
, =MEM A_A<6> — trRE MEMA CAA<2> 2024 08 » =MEM A DQ<2> = TRE MEM A DQ<10> » =MEM B DO<2> = TRE MEM B DQ<10>
, =MEM A _A<8> — TtrRE MEMA CAA<3> 20 24 00 2 =MEM A DQ<3> — TRE MEMA DOX11> - » =MEM B DO<3> = TRE MEM B DQ<11> g
; =NEM A_A<7> — trE MEMA CAA<4> 20 24 68 o =MEM A DQ<4> = TRE MEM A DQ<8> » =MEM B DO<4> = TRE MEM B DQ<I3>
D s =MEM A BA<2> — tpE NMEM A CAA<S> 20 24 o0 » =MEM A DQ<5> = TRE MEM A DQ<I3> » =MEM B DO<5> = TRE MEM B DQ<8>
o8 61 24 20 7 _VEM A CAA<6> — IRUE MEM A CAA<6> 7 20 24 61 68 0 _=MEM A DQ<6> = TRE MEM A DQ<14> . _=MEM B_DQ<6> — TRE___NEM B DQ<14>
; =MEM A A<11> — 1mg MEM A CAA<7> 20 24 68 » =MEM A DQ<7> = TRE MEM A DQ<15> » =MEM B DO<7> = TRE MEM B DQ<15>
;, =MEM A A<15> = 1my MEM A CAA<8> 20 26 00 2 =MEM A DQ<8> — TRE MEMA DQ<0> . » =MEM B DO<8> — TRE MEM B DQ<0>
; =MEM A A<14> — trE NMEM A CAA<9> 20 24 o0 o =MEM A DQ<9> = TRE MEMA DQ<I> g » =MEM B DO<9> — TRE MEMB DQ<I> g
_ _ w =MEM A DOQ<10> — TRE MEMA DQ<2> » =MEM B DQ<10>  — TRE MEM B DQ<2>
A = e M A e e w =MEM A DO<11>  — TmEe MEMA DOS7> = =MEM B DO<11>  — Tme MEM B DOS7> 4
T CMEM A VE L = MEM A CAB<25 noe » =MEM A DO<12> — TrE MEM A DQ<4> g » =MEM B DO<12> — TmE MEM B DQ<4> g
T oMEM A RAS I = it MEM A CAB<3s noe 0 =MEM A DQ<13> — TrE MEMA DO<5> » =MEM B DO<13> — TR MEM B DOX5>
, =MEM A BA<O> — 1y NEM A CAB<4> o o w0 =MEM A DQ<14> — TrRE MEM A DOX3> » =MEM B DQ<14> — TrE MEM B DQ<6>
" CMVEM A A<o> = EM A CAB<5> noe w =MEM A DO<15> — TR MEM A DO<6> 1w » =MEM B DO<15> — tmg MEM B DQ<3> .
NEM A CABo65 = e MEM A CAB<6o » =MEM A DO<16> = TR MEM A DQ<29> » =MEM B DQ<16> — TrRE MEM B DQ<28>
ST M A A<l0s = e MEM A CAB<7- v e o0 » =MEM A DO<17> — TrE MEM A DQ<28> » =MEM B DO<17> — 7TrE MEM B DQ<29>
T ZVEM A Acls =T VEM A CAB<8> noe » =MEM A DO<18> — TRiE MEM A DQ<27> » =MEM B DQ<18> — TrE MEM B DQ<30>
 CMEM A A<OS = EM A CAB<9> noe » =MEM A DO<19> — TrE MEM A DQ<31> » =MEM B DQ<19> — TrRE MEM B DQ<27>
MEM A CDT=05 = 1t MEM A CDT<0> » =MEM A DO<20> = 7TrE MEM A DQ<24> » =MEM B DQ<20> — 7TrRE MEM B DQ<24>
R > VDL TP _LP VDL o. e == CiA ﬁi? . =$m E ﬁi? = e ﬁm E @g?
v Te o =MEM A DQ<22> — TRE___NMEM A > e 2 = > = TRUE > e
o, TP _LPDDR3 RSVD?2 — 71re TP LPDDR3 RSVDR ., ® ZNEM A = M A S ? —EMB = M B T
, =MEM B_A<5> — TtRE MEM B CAA<O> 22 24 08 0 =MEM A DQ<24> — TrE MEM A DQ<18> 4 » =MEM B DQ<24> — TrE MEM B DQ<20>
, =MEM B _A<9> — trE MEMB CAA<I> 22 24 68 w0 =MEM A DOQ<25> — TrE MEM A DQ<21> » =MEM B DQ<25> — TrE MEM B DQ<16>
, =MEM B A<6> — trE MEMB CAA<2> 22 20 68 w =MEM A DQ<26> — TRE MEM A DQ<16> » =MEM B DQ<26> — TRE MEM B DQ<23>
, =MEM B_A<8> — trRE MEM B CAA<3> 22 24 08 w =MEM A DQ<27> — TrE MEM A DQ<23> » =MEM B DQ<27> — TrRE MEM B DQ<22>
, =MEM B A<7> — trE MEM B CAA<4> 22 24 00 w =MEM A DQ<28> — TrRE MEM A DQ<20> » _=MEM B DQ<28> — TRE MEM B DQ<21>
, =MEM B BA<?2> — 1my MEM B CAA<5> 22 24 68 0 =MEM A DQ<29> — TrE MEMA DQ<19> » =MEM B DQ<29> — TrE MEM B DQ<17>
soiznze: VEMB CAA<6> — TR NEM B CAA<6> 722 20 01 08 » =MEM A DQ<30> = TRE MEM A DQ<22> » _=MEM B DQ<30> — TRE MEM B DQ<18>
C ; =MEM B A<1l> — 1tpg MEM B CAA<7> 22 20 00 » =MEM A DQ<31> — TRE MEMA DQ<I7> » =MEM B DQ<31> — TRE MEM B DQ<19>
; =MEM B A<15>  — tpg NEM B CAA<8> 22 24 00 2 =MEM A DQ<32> = TRE MEM A DQ<41> » =MEM B DQ<32> — e MEM B DQ<44> .
, =MEM B A<14> = 1mg MEM B CAA<O> 22 24 68 2 =MEM A DQ<33> = TRE MEM A DQ<44> » _=MEM B DQ<33> — TRE MEM B DQ<41>
- _ 2+ =MEM A DO<34> — TRE MEM A DQ<46> » =MEM B DQ<34> — TRE MEM B DQ<42>
P oMM B ASE = tae WEMB COAB0Z _nne » =MEM A DO<35> — Tmp MEM A DO<47> . » =MEM B DO<35> — tmp MEM B DO<43> .
MM B VE L = E  MEME CAB<2- 7 20 » =MEM A DO<36> — TRE MEM A DQ<40> » =MEM B DQ<36> — TrRE MEM B DQ<45>
MM B RAS L = iur  MEM B CAB<3s 2 20 0 2 =MEM A DO<37> — tme MEM A DQ<45> » =MEM B DO<37> — TrE MEM B DO<40>
" MEM B BA<O>  — 1oy MEM B CAB<4> 20200 2~ =MEM A DO<38> — TR MEM A DQ<42> » =MEM B DQ<38> — TrRE MEM B DQ<46>
"—MEM B A<2> = e MEM B CAB<5> e 2 =MEM A DQ<39> — TrE MEM A DQ<43> ;s =MEM B DO<39> — 7TReE NEM B DQ<47> ¢
" MEM B CAB6E = iur MEM B CAB<6a 22 24 o8 n =MEM A DO<40> — TrE MEMA DO<36> . mmz; MEMB DO<32> — 7roe MEM B DOX32> ;g
w B M E AclOs o o VEM B CABSTo 77 R on o0 2 =MEM A DO<41> — TrE MEM A DQ<37> » =MEM B DO<41> — 7TrE MEM B DQ<33>
" —MEM B A<l> = E  MEME CAB<8> 7 20 2 =MEM A DO<42> — 1rE MEM A DQ<34> » =MEM B DO<42> — 7TrE MEM B DQ<34>
 VEM B AsO= = — EM B CAB=9% 2 20 0 2 =MEM A DQ<43> — TrE MEM A DQ<39> » =MEM B DQ<43> — TrE MEM B DQ<39>
" MEM B DT<05 = 1ur  MEM B ODT<0> 7 2 o0 2 =MEM A DO<44> — 1rE MEM A DQ<32> » =MEM B DO<44> — TrE MEM B DQ<36>
e MEMB Q> = MEM. B Q> rmnuaa won MEM A DOS33> = MEM A DO<33> . wew o —MEM B DO<4B> _ — MEM B _DO<37> . w
=5 LPDD'B Dl = oe—p LPDD'B VT 2 =MEM A DQ<46> — TrE MEM A DQ<35> » =MEM B DQ<46> — tre MEM B DQ<38> ..
o7 1B LPODRS ROVDA = tame TP LPDORI RSVDL - o 2 =MEM A DQ<47> = TRE MEM A DQ<38> » _=MEM B DQ<47> — TRE MEM B DQ<35>
2 =MEM A DQ<48> — TrE MEM A DQ<52> » =MEM B DQ<48> — TRE MEM B DQ<57>
2 =MEM A DQ<49> — TrE MEM A DQ<51> » =MEM B DQ<49> — TrE MEM B DQ<56>
2 =MEM A DOQ<50> = TRE MEM A DQ<48> » =MEM B DQ<50> — TrRE MEM B DQ<60>
2 =MEM A DOQ<51> — TrE MEM A DQ<49> » =MEM B DQ<51>  — TrE MEM B DQ<59>
2 =MEM A DQ<52> = TRE MEM A DQ<53> » _=MEM B DQ<52> — TRE MEM B DQ<63>
2 =MEM A DOQ<53> — TRE MEM A DQ<50> » =MEM B DQ<53> — TrRE MEM B DQ<62>
2 =MEM A DO<54> — TrE MEM A DQ<54> » =MEM B DQ<54> — TrE MEM B DQ<58>
2 =MEM A DQ<55> = TRE MEM A DQ<55> » =MEM B DQ<55>  — TrE MEM B DQ<61>
= =MEM A > — M A > e = =MEM B > — M B 49>
B 2 =MEM A DO<57> — TrE MEM A DQ<62> » =MEM B DQ<57>  — TrE MEM B DQ<51> g
2 =MEM A DOQ<58> = TRE MEM A DQ<60> » =MEM B DQ<58> — TrE MEM B DQ<48>
2 =MEM A DO<59> — TrE MEM A DQ<61> » =MEM B DQ<59>  — TrE MEM B DQ<53>
2 =MEM A DQ<60> = TRE MEM A DQ<59> » =MEM B DQ<60> — TrRE MEM B DQ<52>
2 =MEM A DQ<61> — TRE MEM A DQ<63> » _=MEM B DQ<61> — TRE MEM B DQ<55>
2 =MEM A DQ<62> — TrRE MEM A DQ<57> » =MEM B DQ<62> — TRE MEM B DQ<50>
2 =MEM A DQ<63> = TRE MEM A DQ<56> » =MEM B DQ<63> — TrRE MEM B DQ<54>
» =MEM A DQS P<0>_— TRE MEM A DQS P<1> 7w » _=MEM B DQS P<0>_ TRE MEM B DQS P<1> -
» =MEM A DQS_N<O>— TRE MEM A DQS_N<1> : e » =MEM B DOS N<O>— TRE MEM B_DQS_N<I1> -
» =MEM A DQS P<1>— 1re MEM A _DQS P<0> 7 » =MEM B DOS P<1>— tre MEM B DQS_P<0> 7w
» =MEM A DQS N<1>— TrE MEM A DQS _N<O> 7 » _=MEM B DOS N<1>— TRE MEM B DQS N<O> - a
20 =MEM A P<2>_— M A P<3> ;6 > =MEM B _DQS P<2>— 7TRUE MEM B DQS P<3> 7
» =MEM A DQS N<2>— TRE MEM A DQS N<3> 7w » _=MEM B N<2> — MEM B N<3> 7 o
» =MEM A DQS P<3>— TrE MEM A DQS P<2> r » =MEM B DS P<3>— TrE MEM B DQS P<2> ;s w
o =MEM A DQS N<3>— Tre MEM A DQS_N<2> 74 » _=MEM B N<3> — VEM B N<2> 7 o
2 =MEM A DQS P<4>— T1rE MEM A DQS P<5> e » _=MEM B P<4>— MVEM B P<5> 7
2 =MEM A DQS N<4>— TRE MEM A DQS N<5> 7w » _=MEM B DOS N<4>— TRE MEM B DQS N<5> -
2 =MEM A DQS P<5>— TrE MEM A DQS_P<4> » _=MEM B DOS P<5>— TRE MEM B DQ5 P<4> -
» =MEM A DQS N<5>— TrE MEM A DQS N<4> 7 » _=MEM B DOS N<5>— TRE MEM B_DQS N<4> - o
o127 VEM A DQS P<6> — TRUE NMEM A DQS_P<6> 721 61 68 s _=MEM B P<6>— M B P<7> 7 e
woz, MEMA DOS N<6> — TRE MEM A DOS N<6> 21 o, =MEM B DQS N<6>— TRE MEM B DOS N<7> 7
2 =MEM A DQS P<7>— TrE NEMA DQS P<7> 76 ez, MEMB DQOS P<6> — TRUE NEM B DOS P<6> 7201 00
2 =MEM A DQS_N<7>— TrE MNEMA DQS_N<7> 700 wwerzss VEM B DOS N<6> — True  NEM B DOS N<6> 72501 00
A SYNC NVASTER=MASTER SYNC DATE=NVASTEH
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Functional Test Points
NO TEST Net s
J3501: AirPort / BT Connector J6000: Fan Connector M sc Vol tages & Control Signals -
FUNC_TEST (Need 6 TPs) FUNC_TEST FUNC_TEST me%/%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 ]
R WFI_EVENT L 20 35 38 tRUE FAN RT_TACH “ e PPVIN SASW TBTBST_FET 27 0 NC PCl E_CLK100M SDN TrRE TrRE  NC PCI E_CLKI100M SDN
> e POE AP ROD N 29 07 [ _TRE FAN RT_PW/ 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 20 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
D D—IRE PCl E WAKE L 13 29 31 O—IRE TPAD SPI_M SO R a4 OO—IRE PP3V3_S3 15 18 10 34 38 39 56 60 63 62 14 NCUSE TRD — TRE TRUE e EoLE-A 14 62
> IRE AP RESET_CONN L " > _1RE__USB TPAD P 1430 00 [ _IRE  PP3V3 SO AT T g 17 g o a0 91,90 20— USE TRN = S UsE T RN e
= RE AP CLKREQ O L 2 = e USB TPAD N 14 24 o0 = _1=E _ PP3V3 SOSW SSD ol S < — & USE CAVERAP = Igi Igi NG USE CANERAD e opy PCH
[>—IrE  USB BT CONN P 20 66 [>—1rE  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 (NeeT To add™> CND 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
e SSD PWR EN 15 30 56 57 [ m— Eﬂi PPEV SARS3 Need 3 TPs) *° o255 _NC SMC FAN 1_TACH — TrRUE TRUE_NC SMC FAN 1_TACH w5 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
C — 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
= CAM SENSCR WAKE L_CONN .. 26£5T°E:ST Battery Connector w_TBT B RPD C P<1..0> — e tRE  NC TBT B R2D CP<1..0> 25—
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 = Tme  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
>—IRE 1 2C_CAM SCK o D—RE B e _NC DP_TBTPB M._CP<3..1: 25 TRUE TRE NC DP_TBTPB ML_CP<3..1:2> 4
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 = =
= cOBR (Need 2 TPs) s TP _DP_TBTSRC M. CN<3> — TRUE TRUE 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
e Sarra—— = - e e G S meme N LB IRIRCM G
TRE  PP3V42_G3H ok S, tRE  LED RETURN 1 s ” DB TBTSRC A - DB TBTSRC 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
B 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 23N761T5E.ST KB BKLT Connect or
OO——IRE SPI ROM USE M.B 15 aa TRUE KBDLED ANCDE -
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)
= e LPC SERIRQ 15 25 41
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 . . :
= e XDP_PCH TDI e (Nets with of f pages not used on this project)
TRUE XDP_PCH TDO 12 16 67
B _1rE  XDP_CPU PREO L cio e e u
A —RE §$ gg S%TLP\ARG:) 616 65 BT_PWRRST L 15 SYNC VASTER=W LL J43 SYNC DATE=12/ 17/ 2012}
—RE i HDM TBTMUX_FLAG L T
TRUE  PM RSMRST L 157 © 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. =
@ TRUE o PP p— 2685;18355;6 17 27 36 40 49 53 : LCD | RO L s @ <E4 LABEL>
(Need to a ) QDD PWR EN L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
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Functi onal Test Points . NO TEST Nets
Power Al i ases -
’\D’TWE BASE
J9500: LI O Connector NC USB3RPCI E SD D2RP — TRE TRUE NC USB3RPCI E_SD D2RP 14753]s6
FUNG_TEST NC USB3RPCI E SD D2RN E TRUE_TRUE NC USB3RPCI E SD D2RN 14 6366
S AR PR e e vy SRR e e e T m g o
=TT SPKRAMP_SHDN L - o = =
TRUE 45 59
g TRUE PP1V5_S0SW AUDI O s6 50 NC SMC ADC16 — TRUF TRUE NC SMC ADC16 asZ'
O IRE PP3V3_S0 8°19%13%13 15 17 18_27 30 3a_36 - N Ve
Sar SPKRAVD TNR N B o T L
D O—IRE SPKRAMP_| NR P 45 59 72
O—IRE USB3_EXTB D2R RC N 59 63 66
o—IRE USB3_EXTB D2R RC P 59 63 66
—IRE USB EXTB N 14 59 66
OD—IRE USB EXTB P 14 59 66
—IRE USB3_EXTB_R2D N 59 63 66
Oo—IRE USB3_EXTB R2D P 59 63 66
OD—IRE PP3Vv42_ G3H 1739 33 34 35 36 %8 44 45 47
O IRE SMBUS SMC 2 S3_SCL 35 38 59 71
O IRE SMBUS _SMC 2_S3_SDA 35 38 59 71
O—IRE SYS ONEW RE 35 59
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
O IRE HDA SDI NO 12 59 67
HDA BI T_CLK 12 59 67
e o at
J6955: HALL EFFECT Connector
FUNC_TEST
OO—IRE SMC LID R a6
C e PP3Va2 G3H SEEEEERRER
Bead Probes
— USES EXTE 8%5 ’;‘ sm BEAD- PROBE BPAS511
= EX SR RC N sm BEAD- PROBE BPA510
o o0 USES EX D sv BEAD- PROBE BPA520
= EX EECTNRN sv BEAD- PROBE BPAG2 1
o o 10 USB3 EX D C P sm BEAD- PROBE BPA5]1 3
e 10 _USES EXI'B Kb sm BEAD- PROBE BPA512
66 63 59 = EX S Rb P sv BEAD- PROBE BPAG23
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 .
[ XDP_SDCONN_STATE _CHANGE L 1516
[ SD PWR _EN 15
A SYNC VASTER=NMASTER SYNC DATE=NASTEH
T
Proj ect FCT/ NC/ Al i ases
BTG, NOVEET ypaz |
<j3 Appl e Inc. |<SCH_NUM>ID
() <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY P ERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAI N TH'S DOCUMENT | N CONFI DENCE 105 OF 120
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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
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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 cPy 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

TTILE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

SOURCE: Cal pel | a

Pl at f or m 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

sMvB . =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_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

VEI GHT

?

HDA * =2x_DI ELECTRI C
SQURCE: Cal pella Platform Design CQuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15
SI O Signal 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
B 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_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 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_2O0THERHS * =4x_DI ELECTRI C ? DP_2O0THERHS 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 ? » 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 Cl ock Si gnal

Constrai nts

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
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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 D
D SpaCI ng Rul e Sets = _MEM A CMXO MEM 40S | NEM CMVD EMCA_CAA<9. . 0> -
> MEM A CMVDL MEM 40S | VNEM 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_PVR NEM_* * NEM_ 2PVR NEM 70D |VEMTERM 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
C 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
— — - - .. U> 7 61
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 Sﬁgg 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—g = % 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—msz 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

pset or

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

ALLON ROUTE
ON LAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

M PI_85D

=85_0HM.DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_CHM DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

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

ALFON RUTE | 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

ON LAYER?
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

31 32

31 32

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

PPOV675_MEM _CAM_VREFDQ 2.

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM _CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF H
< vevon s veon | < omas|] Menory to Power Spacing
52 ’\/EM C'\/D 52 ’\/EM URL * s2 C'VDZCTR 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
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8 7 6 5 4
SMC SMBus Net Properties

w
N
[

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 MV ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MW =STANDARD 0.1 MW 0.1 MW . SMC 0_SO_ | SMB 455 R 50S | SMB SMBUS SMC 0_SO0_SCL 35 38 58
L SMC QSO | SVB_455 R 50S | SMB SMBUS _SMC O_SO_SDA a5 30 58
. SMC_1_S0_ | SMB 455 R 50S | SMB SMBUS SMC 1 SO SCL 14 32 35 38 41 42 62 67
. SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 35 38 41 42 62 67
L SMC 2 S3 | SMB 455 R 50S | SMB SMBUS SMC 2 S3 SCL 35 38 50 63
L SMC 2 S3_ | SVB_455 R 50S | SMB SMBUS SMC 2 S3_SDA o5 38 59 63
L SMC 3 | svB ass Rsos s [SMBUS SMC 3 SCL~  sissasaze
L SMC 3 | SMB 455 R 50S | SMB SMBUS _SMC 3 SDA o4 35 38 12 62
D _SMC 5_G3_ | SMB 455 R 50S | SMB SMBUS SMC 5 _G3_SCL 55 38 46 18 62
L SMC 5 G3 | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 55 38 46 18 &2
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SENSE_DIFEPAIR CHCGR CSI _P a8
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSlI _N s
[ 2T01_DI EEPAI R CHEGR CSI _R P .
[ 2T01_DI EEPAI R CHGR CSI _R N 48
[ —SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO P s
O —SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO N s
[ 2T01_DI EEPAI R CHGR CSO R P 21 a8
[ 2T01_DI EEPAI R CHGR CSO R N 21 a8

SYNC MASTER=CHI NVAY J41 SYNC DATE=09/ 13/ 201
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4

3

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 NEO(’C*?P{
SENSE_1TOl_45S * -1TaL_DIFFPAIR|  =45_OHM SE =45_0OHM 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
D SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE75E.T
SENSE * =2: 1_SPACI NG 2 cPU_cow aD * aD_P2MM
THERM * =2 1_SPACI NG 2 CPU_VCCSENSE an * G\D_P2W
AUDI O * =2: 1_SPACI NG 2
NET_SPACI NG TYPEL | NET_SPACING TYPE2 | AREA TYPE | SPACI NCLRULE
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr o G\D CLK_PCI E * /
QD * =STANDARD > an POl E* *
e} SATA* *
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o use .
aND_P2MM * 0.20 MV 10000 o LVDS* .
PVR_P2MM * 0.20 MV 10000 SB_PORER K PAE .
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 1TQ1_45 SENSE TBDTHVENS D2_P
CO—SENSE DIFEPALR SENSE_1TOl 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_1TQL_45 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_1TO1_45 SENSE I SNS 3V3_S0_N
CO—SENSE DIFEPAIR SENSE_1TOl 455 SENSE | SNS_CAMERA P
CO—SENSE DIFEPAIR SENSE_1TOl 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
O —SENSE DIFEPAIR SENSE_1TO1_459 SENSE | SNS_BMON GAIN P
CO—SENSE DIFEPALR SENSE_1TO1_459 SENSE I SNS_BMON_GAI N_N
CO—SENSE DIFEPAIR SENSE_1TO1_459 SENSE I SNS_HS COVPUTI NG N
O —SENSE DIFEPAIR SENSE_1TO1_459 SENSE I SNS_HS COVPUTI NG P
CO—SENSE DIFEPAIR SENSE_1TOl 45§ SENSE | SNS HS OTHER N
CO—SENSE_DI EEPAIR SENSE_1TO1_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

- DI FEPAIR SENSE 1TQ1_45 SENSE | SNS_PANEL_N
D—SENSFD SENSE_DI FEPAI R SENSE_1TO1_459 SENSE | SNS_PANEL_P
[Z»—SENSE DI FEPALR SENSE_1TO1_459 SENSE I SNS HS GAIN N
[Z>—SENSE DI FEPALR SENSE_1TO1_459 SENSE ISNS 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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