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Schenmatic / PCB #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
051-9795 1 SCHEM MLB, J41 SCH CRI TI CAL
820- 3435 1 PCBF, MLB, J41 PCB CRI TI CAL
DRAW NG
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PRODUCT SAFETY REQUI REMENTS:
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BOM G oups Alternate Parts
BO\A mp BQ\A GDTI O\IS PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COMVON ALTERNATE, COWON, MLB_M SC, M_B_DEBUG ENG, M_B_PROGPARTS PART NOVBER
M.B_M SC PP5V5_DCI N NO, TBTHV: P15V, EDP, CAM XTAL: NO, CAM WAKE: NO, APCLKRQ | SOL, TPAD_| NTWAKE: SHARED, USB_PWR: S3, SD_ON_M.B, VCORE_FETS 37651032 | 37650855 ALL Toshiba alt for Drodes dual
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOOD_| SL, DBGLED, | SNS: ENG 376S1129 | 376S0855 ALL M@ alt for Bodes dual
M.B_DEVEL: PVT XDP_CONN o 37651089 | 37651128 ALL NP alt for Diodes single
M_B_DEBUG. ENG DEVEL_BOM XDP, LPCPLUS T 13850684 | 13850660 ALL Mrata ait to Taiyo Yuden
M_B_DEBUG. PVT DEVEL_BOM BKLT: PROD, XDP, LPCPLUS, | SNS: PRCD o 138S0703 | 13850648 ALL Mrata alt to Taiyo Yuden
M_B_DEBUG PROD BKLT: PROD, LPCPLUS, XDP, | SNS: PROD o 15250586 | 15251301 ALL Dal o/ Vishay alt to Oyntec
37250186 | 37250185 ALL [
Current Sensor Conf i gur at i on 197S0479 | 19750478 ALL 2000w Epson alt o MK
BOM GROUP BOM OPTI ONS = CPU DRAM CFG Chart 376S1053 | 37650604 ALL Bodes ait to Fairchila
| SNS: ENG 1.1 Y5, CPA | 565 YE5 R | 56 YE5 P51 5 1E8 A FPCHT | 55 1E5 €501 55 YE5, LCDKLT | 15 Y5, PVASS | S5 Y5, 050,56 YE5. G117 6. 54 Y25 A | 4 1E5 CPLEEL | 05 765, POEL 1165 VENDOR CFG 1| CFG 0 3710713 | 37150558 ALL | oowesattosrmer
I SNS: PRCD U 5.1 SN YES, UM | SAS:YES, CRAM | S YES,PIVDS.| S5 K0, AL T S5 NOL S50, 1 16 YE5, LCEEKLT_| S N, POV3S5. | SAS: N0, AG50_1 Sk N2 OTHER. .| S8: L CAV | 46 1) LR, | 16 L PAREL, | S8 O HYNI X 0 0 128S0371 | 12850376 ALL Kemet alt to Sanyo
SANGUNG 1 0 12850394 | 12850415 ALL NEC Al to sanyo
CPU DRAM SPD Str aps M CRON 0 1 15251821 | 15251757 ALL aymtes alt to NG
| BOM GROUP | BOM OPTI ONS = ELPI DA 1 1 19750480 | 197S0343 ALL N crystal alt to TXC
DDR3: HYNI X_4GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB o 19750481 | 19750343 AL Soron e M Pe
DDR3: HYNI X_8GB RAMCFQO: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB T S| ZE CFG 2 10750254 | 10750241 AL omee e R e ™
DDR3: SAVBUNG 4GB RAMCFQ): L, RAMCFGL: H, RAVMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG 4GB T 4GB 0 35353452 | 35351286 ALL im0 ooy
DDR3: SAVBUNG 8GB RAMCFGD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM_TYPE: SAMBUNG 8GB T 8GB 1 12850386 | 12850284 ALL | o oo s
DDR3: ELPI DA_4GB RAMCFGO: H, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: ELPI DA_4GB T 12850397 | 12850325 ALL e
DDR3: ELPI DA_8GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: ELPI DA_8GB T D E REV CFG 3 87750185 | 87750104 ALL A
DDR3: M CRON_4GB RAMCFQD: H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM_TYPE: M CRON_4GB T A 0 12850398 | 12850220 ALL oo s
B 1 197S0542 | 197S0544 ALL N alt to TR
Pr ogr ammabl e Parts 19750545 | 19750544 ALL Epson alt to TXC
PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 13850681 | 13850638 ALL | reivoait o somung
33550865 1 EEFROM 256K T, SPY, SMHZ 1. 8V, 2X3GFN U2890 CRITICAL | TBTROM BLANK 13850841 | 13850638 ALL urate it to Somsung
34153802 1 1. EEPROM O R (Va3 4) EvT, 041/ 941 U2890 CRITICAL | TBTROM PROG 37651180 | 37650761 ALL [ oo o o viony
33851159 1| 1o sverz . somersoom ps wou. oo, 15780n U5000 CRI TI CAL SMC: BLANK 15251876 | 15251804 ALL [ e to o
33550809 1 [ errmrom sema o 10 rsstaoo.s U6100 CRI TI CAL | BOOTROM MAC: BLANK] 10750255 | 10750240 AL [omea o
33550803 1 64 MBIT SPI SERIAL DUAL |/0O FLASH, 8X6X0. 8 u6100 CRI Tl CAL | BOOTROM NUM BLANK| 10750250 | 10750248 ALL Ontec At o T
341S3809 1 IC.EFI ROM (V0O71) DVT, 341/ 343 u6100 CRI Tl CAL BOOTROM PROG
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337384525 1 HSW SR16M PRQ CD, 1. 3, 16W 2+3, 1. 0, 3M BGA uo500 CRI Tl CAL CPU: 1. 3GHZ
337354526 1 HSW SRI6L, PRQ D, 1. 4, 15W 243, 1. 1, 3M BGA uo500 CRI Tl CAL CPU: 1. 4GHZ
33754528 1 HSW SR16H, PRQ 0, 1. 7, 15W 243, 1. 1, 4M BGA uo500 CRI TI CAL CPU:. 1. 7GHZ
33851113 1 1 C, TBT, CR-4C, BL, PRQ Ol Q 288, 12X12 FC- CSP u2800 CRI TI CAL
33851186 1 | C, BOMI5700A2, S2 PCI E CAVERA PROCESSCR u3900 CRI TI CAL
607-6811 1 ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 J6955 CRI Tl CAL J41_M.B
946- 3892 1 J11/313 MLB DYMAX ADHESI VE 29993-SC 0. 4G GLUE CRI TI CAL
825- 7670 1 LABEL, TEXT, MLB, K21/ K78 LABEL
37650964 2 MOSFET, N- CH, 25V, 30A, 9. 6M 8P 3. 3X3.3 DFN Qr7310, 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 DFEN 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 Tl CAL | VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI Tl CAL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
333380677 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2e0o|  CRI TI CAL DRAM TYPE: HYNI X_4GB
333350681 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 2eoo|  CRI TI CAL DRAM TYPE: HYNI X_8GB
33330676 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o|  CRI TI CAL DRAM TYPE: SAVBUNG 4GB
33350680 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA 2300, U2400, L2500, lz6oo| CRI Tl CAL DRAM TYPE: SAVBUNG 8GB
333350678 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, 260o|  CRI TI CAL DRAM TYPE: ELPI DA 4GB
333350666 4 | C, SDRAM 16Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L2e0o|  CRI TI CAL DRAM TYPE: ELPI DA_8GB
333350679 4 | C, SDRAM 8Gb, LPDDR3- 1600, 178P FBGA U2300, L2400, L2500, L2e0o|  CRI TI CAL DRAM TYPE: M CRON_4GB SYNC%I ’I\ﬁSTEkJA'S ME NG 0L L 2013
BOM Confi gurati on
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BOM Vari ant s

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

BOM G oups

BOM GROUP BOM OPTI ONS

M_B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Programmabl e Parts

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

Alternate Parts

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

806- 5107 1 CAN, TOPSI DE, ALT, J41/J43 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 5108 1 CAN, TOPS| DE, COVER, ALT, J41/ J43 | TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 CAN, MDP, J11/J13 MDPCAN CRI TI CAL
806- 3083 1 SHLD, USB, M_B, J11/J13 USBCAN CRI TI CAL
725-1792 1 I NSULATOR, CPU, J41/J43 CPU_| NSULATOR CRI TI CAL
Can Slots
SL0401 SL0402
TH NSP TH NSP
CPU Heat Sink Munting Bosses > >
SL- 1. 1X0. 4- 1. 4x0. 7 SL- 1. 1X0. 4- 1. 4x0. 7 2x MDP connect or
20413 20410 . = 998- 2691 = 998-2691
STDOFF- 631;%— SM STDO:T- 631.%- SMm EM I / O PogO Pl ns SlﬂQ@Q3 3#9@94
1 1
Di Sp| ayPort Pogo USB/ SD Card Pogo SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0.45-1.4x0.75  2X USB connector
70411 70412 CRITI CAL = 998- 3975 = 998- 3975
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 5CD1. 8H SM 250405 S
e T© S L 250407 Sy0495 SLp406
= . POGO- 2. 00D- 2. 95H- K86- K87 1 1
- r@ m SL- 1. 1X0. 4- 1. 4x0. 7 SL-1. 1X0. 4- 1. 4x0. 7 2x TBT pin di odes
= 870-1938 -,__1@ = 998- 2691 = 998-2691
Fan Boss X21 Boss SSD Boss . 870-1940 SL0407 SL0408
70405 70414 70415 L—W ) ,_—(1 )
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM STDOFF- 4. 50D1. 9H SM SL-1.1X0.45- 1. 4x0. 75 SL-1.1X0.45- 1. 4x0. 75 2x TBT chip
) ) ) = 998- 3975 = 998- 3975
=  860-1327 =  860-1327 =  860-1327
SYNC MASTER=MASTER SYNC DATE=NMASTEI
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CRI TI CAL
OM T_TABLE
0]
HASWELL- ULT
. BEL TR A
DDl Port Assignments: SYM1 OF 19 eDP Port Assignment:
65 25 DP_TBTSNKO _M._C N<O0> 54 | ppi1_TXNO EDP_TXNO | 45 DP_| NT_M._C N<O> 58 65
o5 25 DP_TBTSNKO _M._C P<0> C55 | ppi1_TXPO EDP_TxPo | B46 o DP INT _M._C P<0> oo 50 o5
o 25 DP_TBTSNKO_M._C N<1> BS8 | ppi1_TxNL EDP_TXNL [ 247 g NG INT_M._CN<1> mom e
TBT Sink 0 o 25 DP_TBTSNKO_M._C P<1> CS8 | ppi1_TxP1 EDp_TxP1 | B47 g NC INT M. CP<1> rmy e
o 25 DP_TBTSNKO_M._C N<2> BSS | poi1_Txne I nternal panel
o5 25 DP_TBTSNKO_M._C P<2> 755 | by 1 TxP2 EDP_TXN2 —Z‘Z - NC : % M. CN<§> o« p
65 25 DP_TBTSNKO M. _C N<3> A57 | por1 TXNS EDP_TXP2 — - NC LN M. CP<2> o
os 25 @om—DP_TBTSNKO_M._C P<3> B57 | poi 1 TxP3 EDP_TXN3 - NC M._ON<3> ey o
- 3 % EoP_TxP3 | P49 g NC INT M. CP<3> e
o5 25 18 DP_TBTSNK1 N<0> C51 | ppi2_TXNO o
65 25 18 DP_TBTSNK1 _M._C P<0> G50 | ppi2_TXPO
o5 25 18 DP_TBTSNK1_M._C N<1> C53 | ppi2 TXNL EDP_AUXN i‘_‘wi@ 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 6
:j” Cth H o5 25 10 DP_TBTSNKI_M._C N<2> 49 | ppy2_Txne
(.'"}Jxe wth HDM o 2 10 DP_TBTSNKI_M__C P<2> B50 | oy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1I_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
os 25 10 oo DP_TBTSNK1 M. C P<3> o223 | DDi2_TxPs EDP.DISPUTIL | M3 g TP EDP DISP UTIL
MCP Dai sy- Chai n Strategy:
Q\TEFT%'E\:QtE Each corner of CPU has two testpoints.
UUEUU Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
ms%’é"giguj exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AW2_AY2 TRUE _AY2 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 TRUE  MCP_DC_A3_B3 s
s _MCP_DC AWB_AY3 TRUE __AY3 | DAl SY_CHAI N NCTF DAI SY_CHAI N_NCTF[ A4 MCP_DC A4 ‘» TPO500
TPO531.g=* MP_DC_AYE0 AY89 ] oA sv_cra N neTF A50 NCP_DC A60 il
TP-P6 . _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTR - ‘cm TP0510
. NCP_DC_AV62_AY62 _trie AY62 | o sy cHAl N NCTF DA/ SY_CHAI N_NCTF e MCP DG 261 Bel . P T
52 - - DAl SY_CHAI N_NCTF|_A62 MCP_DC A62 —m® TPO511
TPO501 O MP_DC B2 DAl SY_CHAI N_NCTF AL MCP_DC_AV1 i
TP P6 ., _MCP_DC A3_B3 TRUE B3 | pal SY_CHAI N_NCTF x: i:*gﬁ: z*g:z L NCP DG AL B, TP0520
s, _MCP_DC A61_B61 TrRUE  BS1 | pAl SY_cHAI N_NCTF . - =)
VCP DG B62 B63 TRE 592 | pal oY GHAI N NGTF DAI SY_CHAIN NCTF| AV trye  MCP DC AW2_AY2 s g F,STP052]_
[ B53 | ol Sy chal N NGTE DAI SY_CHAIN NCTFL A8 trye  MCP_DC AWB_AY3 s
MCP_DC Cl1_C2 TRUE CL | pal SY_CHAI N_NCTF DAl SY_CHAI N_NCTF 2082 AVB]_AYEL .
[ | oA oY GHAI N NGTE DAl SY_CHAI N_NCTF 2x§ TRUE MCP_DC AWS2_AY62
- - DAl SY_CHAI N_NCTF| MCP_DC AW53 .II%GTPO53O

CRI TI CAL
OM T_TABLE
U0500
HASVEELL- ULT
+
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC)& RSVD RSVD&(NC
NCXﬂ RSVD RSVDﬁxNC
NC& RSVD RSVDLoxNC
l\lC)(i RSVD RSVD&)Q\K;
NG 321 | rRsvD RsvDl AP7 o G
RSVD AULQ NG
RSVDI AULS
RsvD| ALY %
RSVD AY14
——XNC

SYNC MASTER=W LL J43 SYNC DATE=09/ 13/ 201
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U0500
HASVELL- ULT
B GLe
53 49 40 36 27 17 16 15 11 3 _PPLVO5_S0 SYM 2 OF 19
B2 " NCx-21o| PROC_DETECT* (1PY PROY5162 g  XDP CPU PRDY_ L w5 62 o5
. (1 PY) PREQ [5K62 XDP_CPU PREQ L 16 62 65
RO610 o 2 o CPU_CATERR L -6l cateree 3
5 = (1 PD) PRCILTCKLM@ 16 62 65
v wu@y CPUPEC ey ™?lpk (1PY PROC_ThE| 6L XDP_CPU_TMS 6 02 e
2012 R056611 (1PU) PROC_TRST* |,E59 XDP. PCH_TRST oFm 12 16 o2
PROCHOT* THERMAL [0)
— & 1Py PRocC_TDI | 63 XDP_CPU_TDI e o2 6
i s CPU_PWRGD - B! | PROCPVRGD g - PROC_TDQ 62 g  XDP CPU TDO oD 16 52 o5
s CPU_SM RCOVP<0> "0 | sm roovpo (1PY BPVD* 5260 XDP_BPM L<0> 16 6
s CPU_SM RCOVP<1> &6 | sm roove1 (1PY BPML* 500 XDP_BPM L<1> 16 65
s CPU_SM _RCOVP<2> 5L | sm rcave2 (1PY BPNR* |1 XDP_BPM L<2> .
*- E (1PU) BPMVB* |62 XDP_BPM L<3> 16 05
RO650'| RO651'| R0652'| R0620" wem P CPUMEMRESET L~~~ o, AVISH Sy DRAVRST* (1PY) BRI K69 XDP_BPM L<4> 1665
200 121 100 10K (1PY) BPNB* 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, (1 PY) BPMZ* DJL“M@ 16 65
PLACE_NEAR=U0500. AU60: 12, 7
- PLACE_NEAR=UQ5 V60 1 )
BRENB I (s 32380 10, 1om
CRI Tl CAL
OM T_TABLE
U05
HASVELL- ULT
B GLe
SYM 19 COF 19
o 16 5, CPU CFG<0> ACBO | crep (1P RESERVED  Revp,TP| AV3 TP_MCP_RSVD AV63
o5 16 6, CPU CFG<1> ACB2 | crar (1 PUY) RsvD_TR| A3 TP_MCP_RSVD AU63
65 16, CPU_CFG<2> ACE3 | cr@2 (1 PU)
o5 62 15 CPU_CFG<3> AA63 | crG3 (1 PY) RsvD_TP| 63 TP_MCP_RSVD C63
o5 16 5 CPU_CFG<4> AASO | cres (1 PUY) RsvD_TP| 62 TP_MCP_RSVD C62
65 16 CPU_CFG<5> Y62 | cras (1 PY)
65 m@M‘i CFG5 (I PU) EDP7$PAREB4;3)<NC
o 15 7> Y60 | crar (1 PUY)
o 16 5 CPU_CFG<8> V62 | crGs (1 PU) RSVD_TP| A51 TP_MCP_RSVD A51
65 16 SM CF® (I PY) Rrsvp_Tp| B51 TP_MCP_RSVD B51
o 16 6 10> V60 | crG1o (1 PUY)
65 15 CPU_CFG<11> U0 | cral1 (1 PY) rRsvD_TP|_L60 TP_MCP_RSVD L60
65 16, CPU CFG<12> T63 | craL2 (1 PY)
o 16 CPU_CFG<13> 162 | cra13 (1Y) RrsvD N0 o
o 1 CPU_CFG<14> T61 | craia (1 PY)
e e e e e oo e el ol i e f e d e el i d el il d e el ol el Lol ou@yCPU CFG15> g T60 | crais (1P rsvD 23 o\
, CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POAER FEATURES NOT ACTIVE . CPU CEG<16> A62 | crans (1 p RsVDL Y22 o \C
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVID 0 = VR DCES NOT SUPPORT SVID b CPU CFG<18> %3 | s (IPU)
' CFG<8> : ALLOW NQA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALWAYS UNLOCKED . * oPU CFG=17> 61| craae 1 o PROC CPI_COVP| AYLS CPU_CP| _RCOVP
' CFG<4> : eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED . e T =T s < 7 P G
' CFG<1> : PCH LESS MODE 1 = NORVAL OPERATION 0 = PCH LESS MODE . w@DPUCECS19> 02 Py RevDL AV62, RO690
'\ CFG<0> : RESET SEQUENCE STALL 1 = NORVAL OPERATION 0 = STALL AFTER PCU PLL LOCK CPU_CFG RCOWP V63 | crg_RoovP RrsvD 258 o (o 49.9
___________________________________________________ )
A5 1/ 20w
These can be pl aced 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> , 1o NCXrg PP eVl P20 .\
CPU CFG<8> 4605 NCX577] Roo <NC
CPU CFGE1> ¢ 100 PCH 1D | REE P12 1o ReF RVDLFED 5eNC
CPU _CFG<0> ¢ 1665
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF [ NOSTUFF ROG8Q' |'ROB8S
R064191 11R|9639 RO(:‘>318K1 1Il?|£)631 11R|9630 1 23% 190w
5% 5% 5% 5% 5% 2'641:2 2%:1
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
201, 2201 201, 2201 2%:1
SYNC_NVASTER=W LL J43 SYNC_DATE=00/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust 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
030 gy epN i "
—CPU_CEG=4>¢ 1 65 7
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o0 o1 gy VEM A_DQ<0> o— AHE3
68 siM
68 Sj@_wﬂA_A_m;“LSZ
68 simw
68 s;@M“LBU
o8 51 LB MEM A DQ<8> o— AVB3
o8 51 B> MEM A DQ<9> o= ANVB2
o8 51 LB MEM A DQ<10> =0 AP63
o0 1@y VEM A DQ<11> o— AP62
oo ey MEM A DO<12> o O AVBL
o8 51 LB MEM A DQ<13> o—> AVBO
o o1y VEM A_DQ<14> — AP61
o8 51 LB MEM A DQ<16> o= AP58
o o1y VEM A_DOQ<17> — ARS8
o8 51 LB MEM A DQ<18> =0 AVB7
o8 51 LB MEM A DQ<19> o—— 57
o ED MEM A DO<20> o A5
o8 51 LB MEM A DQ<21> =0 AK58
o0 o1 By VEM A_DQ<22> —— 57
o8 01 CH) NMEM A _DQ<23> o= ANS7
68 s;M
o8 51 LB MEM A DQ<26> =0 ANVB4
o8 51 LB MEM A DQ<27> o—— 54
o8 51 LB MEM A DQ<29> =0 AK55
o8 51 LB MEM A_DQ<30> — 4
o8 51 LB MEM A DQ<32> =0 AY58
o a10gyVEM A _DQ<33> — A58
o8 51 (B MEM A_DQ<35> — AVB6
68 61 M A > AV58
68 61 MEM A 37> AU58
o8 51 LB MEM A_DQ<38> — AV56
68 si@M“ﬂ
68 simw
68 siM
68 s;@M
o8 01 CH) NMVEM A _DQ<45> o= AUS4
o8 51 LB MEM A DQ<46> o—> AV52
68 s;@M“A_LBZ
oy NEM A DO<d8> oo Ai0 |
o8 61 LB MEM A DQ<49> o= AK42
68 s;@M“A_W
o8 51 LB MEM A DQ<51> =0 AVA5S
o8 51 LB MEM A DQ<52> 45
58 51 B MEM A_DQ<53> — AK43
o8 51 LB MEM A DQ<54> =0 AVRO
o0 o1 By VEM A_DQ<55> — AVK2
o S VEM A DO<56> g A6 |
68 s;@M“ﬂ
68 s;@-’vﬂﬁ_A_mL“A_m
o8 51 (B MEM A_DQ<59> = AK49
o8 51 LB MEM A_DQ<60> — AWK8
68 s;@-’vﬂﬁ_A_ml;“ﬂ
68 s;@M“A_W

)
<
>

68 S1E—M‘_‘ﬂ

\g \g \g \g \g \g \g \g \g \g \g
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o
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L
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R R

SA_DQB3

SA_CKEQ!

SA_CKE2
SA_CKE3|

SA_Cso*
SA_Cs1*

MEMORY CHANNEL A

SA_QDTO!

LPDDR3
CAB3
CAB2
CABL

SA_DQSNO|

SA_DQBN7

SA_DQSPO
SA_DQsP1
SA_DQsP2
SA_DQsP3
SA_DQsP4
SA_DQSP5
SA_DQsP6
SA_DQsP7

SM_VREF_CA|
SM_VREF_DQ0

SM_VREF_DQL

AU7 MEM A CLK N<O> 20
AV37 MEM A _CLK P<0> 2
OAV‘BG b MEM A CLK N<1> o =
AY36 MEM A CLK P<1> @
AU43 e VEM A CKE<O> o =
AMI3 M A E<1> 20
AY42 MEM A CKE<2> n
AY43 e VEM A CKE<3> oo =
AP33 MEM A _CS L<0> 2
AR32 MEM A CS L<1> @ 2
AP32 - MEM A _ODT<0> oo =
pAvs4 o —MEMA RAS | oo s
OAV‘B“ o =MEMA VE L o o
AU34 =MEM A_CAS_L @ o
AU3S =MEM A BA<0> o
AV35 MEM A CAB<6> 2
Av4l o —MEM A BA<2> o o
AU36 =MEM A A<0> 61
AY37 =MEM A A<1> o
AR38 =NVEM A _A<2> 61
AP36 TP_LPDDR3_RSVD1 o
AU39 TP_LPDDR3_RSVD2 61
AR36 =NVEM A _A<5> 61
AV40 =MEM A A<6> o
AVBY =MEM A A<7> o
AY39 =MEM A A<8> 61
AU40 =MEM A A<9> o
AP35 =MEM A A<10> o
AWML =MEM A A<11> o
AU41 b MEM A_CAA<6> oo 2
AR35 =MVEM A A<13> 61
AVA2 =NVEM A A<14> 61
AU42 e =VEM A A<15> oo -
AJ61 o= VEM A DQS N<O> > o
AN62 NMEM A N<1> 61
AVB8 MEM A N<2> 61

AMVBS o= MEM A DOS N<3> o o
AVS7 o= VEM A DOS N<4> S o
AV53 DOS_N<5> D o
AL43 DOS_N<6> "
AL48 VE| XQS_N<7> ao &

AI62 - DQS_P<0> D o
AN61 o= E DQS_P<1> D -
ANS8 o> DQS_P<2> e o
ANES o DQ5 P<3>
AVG7 DOS _P<4> Pam
AVB3 o> DQS_P<5> D -
AL42 DOS_P<6> N
AL49 QS _P<7> D &

AR
<
>

iy

BERREE
SEERRERE R
SRS

AP49 e CPU DI MM VREFCA gy 1

ARSL o CPU DI MVA VREFDQ o 0

APS1 g CPU DI MVB VREFDQ o 0

24

24

24

24

24 68

24 68

24 61 68

61 68

61 68
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@D MEM B DO<0> o g AV |p | 0500 -~ 5 cxor] V88 MEM B CLK_N<O> 2 20 68
D MM B DOl>  eme AL ne MASELLLULT G Pres MEM B_CLK_P<0> 2 oo
si@%ﬁﬂ SB_DQ2 BGA- TSP SB_CK1* M:)_‘M@ 23 24 68
oy MEM B DOS3> o A0 lggpg  SMATFI9 g gulALSE o MEM B CLK P<l>  plusane
S1M SB_DQ4
oy NVEM B DO<5> o g AL |sp pog o SB_CKEO| AY4S g NMEM B CKE<O> ymy 22 266
oy VEM B DO<6> =29 | SB_D® 4 SB_cKE1| AYSO MB E<1> 22 20 68
oy NVEM B DO<7> o g AW |sp por 2 SB_CKE2| A9 MEM B_CKE<2> 23 24 68
m@w SB_D®B g SB?O(E3M—‘—MBM@ 23 24 68
o@D MEM B DO<9> o g AW |sp pop
oy NVEM B DQ<10> o g AY2S |sp poio & sB_Cs0* |yAVB2 MEM B_CS L<0> 22 23 24 68
IS VEM B DO11> e A5 | 5o oo g oB._co1- P2 NEM B CS L<i- e
o@D MEM B DO<12> o g AV27 Isp poi2 g
oy NVEM B DQ<13> o g AW7 |sp poi3 se_opro| AL32 g MEM B ODT<0> [T 22 22 24 1 oo
si@ﬂ%ﬁ& SB_DQL4 LPDDR3
D VEM B _DQ<15> = AR5 | 55 pais CAB3 SB_RAS* 3AM35 - =MEM B _RAS L oo 5
ag@yMEM B DO<16> o—a—""2° | sB D16 caB2 sB Ve[ KSS o =MEM B WE L o -
oy VEM B DOS17> oy A9 Isp par7 cABL SB CAS MBS g =MEM B CAS L oD o
B MEM B DQ<18> o= AL28 SB_DQL8
a@MEM B DO<19> o g AK28 | sp pQio cAB4  sB_BAo| AL3S =MEM B _BA<0> o1
m@w SB_DQ0 caBs  SB Bal| AMB6 MEM B_CAB<6> 23 24 01 08
oy NVEM B DQ<21> o g AN?9 |sp popy cans sB Azl ANO g =MEM B BA<2> @ e
S‘@w SB_DQR2
o@D NEM B DO<23> o _g AP28 |sp pop3 CABY9  SB_Mno| AP40 =MEM B_A<0> o
s1@M“A_NZG SB_DR4 CAB8 SBiwmz—‘ML@ 61
a@—NEM B_DO<25>  qg AR Isp pops cABs  SB_MA2| AP42 =MEM B_A<2> o
a@DMEM B DQ<26> gy AR |sp ppe RSVDS  SB_Mg| AR42 TP_LPDDR3_RSVD3 o
ac@yNVEM B DQ<27> o g AP?S |sp pop7 RsvD4 s Maa[ ARSS g TP LPDDR3_RSVD4 mpm o
a@y—NVEM B_DO<28> g A6 Isp pops CAAD  SB_MAs| AP45 =MEM B_A<5> o1
ac@yNVEM B_DQ<29> o g AW |sp popg CAA2  SB_Mne| AWMG =MEM B _A<6> o
oy NVEM B_DO<30> o g AK?S |sp pogo cana sB_wa7| AY46 =MEM B _A<7> o
o@D MEM B DO<31> g A25|sp pos1 CAA3  SB_Mag| AY47 =MEM B_A<8> o
nC@yNVEM B_DQ<32> o g AY23 |sp pog2 CAAL  SB_Mno| AU46 =MEM B _A<9> o
aCByMEM B DO<33> o g AWS |gp pog3 cAB7 sB_Malo| AK36 =MEM B_A<10> o
o@D NMEM B DO<34> o g AY21 |sp poge can7  sB_MmaL1| AV4T =MEM B _A<11> o
oy NVEM B DQ<35> o g AL |sp pogs cAn6 SB_wAl2| AU MVEM B_CAA<6> 22 24 61 68
@y NVEM B_DO<36>  qug V23 |sp pess CABO SB_Ma13| AK33 =MEM B_A<13> o1
o@D MEM B DO<37> o g A2S |sp pee7 CAA9 SB_MAl4| AR4E =MEM B _A<14> o
oy NVEM B DQ<38> o _g A2 |sp pogs cas s wais| ARG g =MEM B A<I5> @ e
ac@y—NVEM B_DO<30> g ARL Isp poso
gy NVEM B_DQ<40> o g AY19 |5 poto SB_DOSNO| AVB0 o g NEM B DOS N<O> ey cco
oy NVEM B DO<dl> o g AWMY |sp poig SB_DQsN1 | AV26 MVEM B N<1> o1 68
o@D NVEM B DO<42> o g AYIT7 |sp D2 SB DQsNe| AN2E oy MEM B DOS N<2> oo
oy NVEM B DQ<43> o g AWMT |sp poy3 sB_DOsN3| AN2S oy NMEM B DOS N<3> ey cice
aByNEM B DO<44> o g AVIO Isp poyg SB DQsNa| AVR2 o g MEM B DOS N<4>  —yoie
o@D NEM B DO<45> o g AULY Isp pous sB DQsNs| AV18 o g MEM B DOS N<5>  —myaic
oy MEM B DO<46> o g V17 |sp pots sB_Doshe| AL o g MEM B DOS N<6>  mmey 25 o1 o
o@D NEM B DO<A47> o g AUIT Isp pou7 SB DQSN7| ANLE o g MEM B DOS N<7>  mmyace
o@D MEM B DO<48> o g AR |Isp pousg
oy NEM B DO<49> o g AR? | sp piug s8.DQsPol AV30 o g MEM B DOS P<0>  myaes
@y NVEM B_DO<50> g g A-21 Isp poso SB DQEP1| AVEE o g MEM B DQS P<l> o
a@MEM B DO<51> o g AMR2 | sp pgB1 sB_Dospz| AMPE o g NMEM B DOS P<2> G o o0
oy NVEM B DO<52> o g AN?2 |sp posr SB_DQsP3| AVBS o g NEM B DOS P<3> ey cice
o@D MEM B DO<53> g AP21 Isp pos3 SB DQsPal AV22 oy MEM B DOS P<4> —myae
oy NVEM B DO<54> o g AP |sp poga SB_DQsPs| AME o g NEM B DOS P<b6> e
o> VEM B DOSE5> o g AKP? [op pops sB_DQspe| AL o g NEM B DQS P<6> o soees
oy VEM B_DQ<56> o220 | B DCB6 sB_DQsP7[ AMLS o g VEM B DQS P<7> ap o o
s1@M~L&U SB DQB7
si@Mﬁﬂ SB_DQ58
o MEM B DO<59> o g A18 Isp poso
acgry VEM B DO<G0> o g AK20 |gp popo
si@M“A_m SB_DQ61
S‘@M‘-‘ﬂ SB_DQ62
acgry VEM B DO<63> o g APIB |sp poB3
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HSW ULT current estimates from Haswel|l Mobile ULT Processor EDS vol 1, doc #502406, vO.9.
LPT-LP current estinmates 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 PPVCC SO_CPU 4 1 4 50 s0 52
L59 UO0500 C36 [ 35A Max
Nc)(W RSVD HASVELL- ULT ee b 32A Max
PPVMEM O SO_CPU NO—— RSP 2L L vod o
40 10 g v
1. 4A Max (DDR3: 1.5-1.35V) ] A6 |\oog SYM 12 CF 19 vod 48
1.1A Max (LPDDR3: 1.2V) AJB1 | vobQ HSW ULT POAER vog_$52
AI33 | \oog vod C56
AI37 | vopo vod _E23
ANB3 | ooy ved E25
AP43 VDDQ vea E27
ARAB | \ppo vod_E29
AY35 VDDQ vea E31
AY40 VDDQ vea E33
AY44 | yppo vod_E35
AY50 VDDQ vea E37
ved E39
- F5: vee veg 542
N5 E4:
e RSVD v
NC AC58 RSVD vcd E45
49 40 35 27 17,36 35115 5, PP1VO5_SO NC; o E47
P 65 49 CPU_VCCSENSE P 4 - E63 | voc SeEnsE xm g
TP_PPVCCI O SO_CPU
- vog B
RO800* 'RO802 Max | oad: 300mA NECK W DTHRO: 2 m NePE23 | Revo ved E53
1/27%% %%SW PPVCOMP S0_CPU -9 | yea o aur ved E58
. — EY o E20 A E57
2, rog10 .M Max | oad: 300mA VLNTRESR W DY mm T\-,CADZ3 \F:socv:)mfw x: =
43 NOTE: Al iases not used on CPU supply outputs
o5 a0 CPU_VI DALERT_L 1 2 S ¢ AA23 F28
™ AN to avoid any extraneous connections. NCX == ESS$ x: =7
1/ 20W X— F36
RO811 & CPU VI DALERT R L > 624 Vi DALERT* Vo
o a0 qomCPU_VI DSCLK LAAA 2 CPU_VI DSCLK_R "3 | i DscLk VoG
1 Zow CPU_VI DSOUT_R * 165 | i st vog 44
o, RO812 R0802. 2: PLACE_NEAR=UD500. L63: 2. 54mm 716 CPU_VCCST_PWRGD B59 | vecsT_PwreD xg =3
CPU VI DSOUT L 0 R0810. 2: PLACE_NEAR=U0500. L62: 38. 1mm w17 @om—CPU_VR EN o— 20 [ VR EN vod 756
o0 B> ’\/5\0/4\/ RO800. 2: PLACE_NEAR=R0810. 1: 2. 54nm o 17— CPU_VR_READY > % | VR READY &3
1/ 20W
D63 @5
0201 CPU PWR DEBUG 3 vl @
= PR LEDLDS 1 PWR_DEBUG* vcg
P62 | vss vod_ @29
TP_CPU RSVD P60 P60 | rsvp_TP vog 631
TP_CPU RSVD P61 P61 | rsvD TP vod_G33
TP_CPU RSVD N59 N59 | rsvp TP vod_S35
TP_CPU RSVD N61 N61 | rsvp TP ved S87
NCxe—22 | RsVD vod &89
= NOEXO | RsvD veg G411
NCEDEY | RsvD vod &3
NCEASY | RsvD vod &5
NCEEEO | RsvD veg 47
A9 | rovp vod 49
NCX——
NCEERE | RsvD Voo <
59 &3
CRI TI CAL NCx—z— RSVD Vo=
OM T_TABLE PP1V05_S0 Ne e vod 7
4940 36 2717 10 15 1 8.6
6055 11 _PP1VO5_SOSW PCH HSI O K [veonsio |, JIS00, = vocsuse A11 PP3V3_Sus o 11 14 10 48 55 50 57 60 o2 e 2?7?mMA Max AC22 | yoest ved H23
1838mA Max ﬁ vooHsi 0 oL 0. 3nmA Max[ 1] _PPVRTC GBH v wvrwe AE22 | oot vod 923
- AGLO AE23 K23
veasio  BELTSS VOCRTG) vocsT x: s
w058 77 37 15 15 13 5,0 PPLVO5_SO N8 | voa o g pePRTGAE? RN BYPASS=UDS00. AF7: 6 35mm C0892 :| C0891: |+ C0O890 ABS7 | yec ved 22
LR RSN M
29mA Max| 1] P9 veoio CLN;/QEEOEIW §+¢8 lC0895 0. 1%‘8'@ — 0. 1%‘8'@:: - %10%5 22; vee Vee ﬁi
O~ 2 2 2 & vcC v
PRIV W PCH VOCUSB3PLL B18 | yooussapLL e vocsel| Y8 PP3V3 SUS 11 1 10 44 55 50 57 1 ey e ol i v v e
41mA Max 18mA Max 2 ég‘;{ (PASSSIORA0, AGLY; 6. 35m @8 | vee ved Us?
12 12 _PP1VO5_SOSW PCH VCCSATASPLL B11 | vocsATASPLL v AGL4 | PP1VO5_SO St % 0 | 02 L oveass-uosoB RS st/ st 32 | vee vod V7
42mA Max vocasw AGL3 | 185mA Max[ 1] 1 =
WF: RSVD on Sawt0oth Peak rev 1.0 ncyY20|vooapLL )
1 PP1VO5_SO_PCH VCCAPLL_CPI VCCAPLL g vocipos| 911 PP1VO5_SO §.0 g e 17 27 3 40 45 53
57mA Max T& VCCAPLL veerpos| 1L 1 1499mA Max[ 1]
VCCLPOS H;
[v] Al
NCxe222 | pepsuss g xﬁg: AF22 PLACE_NEAR=UD500. AGL9: 2. 54mm
R0899
AZALI A/ HDA
5617 11 _PP1V5_SOSW AUDI O HDA AHLA | ocHDA E DCPSUSBYP|AGLY PPVOUT_S5 PCH DCPSUSBYP R 11 PPVOUT_ S5 PCH DCPSUSBYP
11mA Max I bopsusavP| A0 T M N-RERWY BITES: 5 Power ed i n DeepSx - 5
VRM USB2/ AZALI A VOLTAGE=T. 05V 1/ 20W VOLTAGE=T. 05V 1 C0899
AHL3 | bepsus2 Mot
NCX—— v AE9 . PP1V05_SO §,0,41,45,46 17 27 3 40 49 52 1UF
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ALl | ygs vss| AI35
ALZ | yss vss| AJ39
A8 | yss vss| A4
A24 | \ss vss| AJ43
A28 | \ss vss| AJ45
A32 | yss ves| A4
A36 | yss vss| AJ50
P40 | yss vss| AJ52
A44 | yss vss| AJ54
A48 | yss vss| AJ56
752 | yss vss| AJ58
A56 | yss vss| AJ60
AAL | yss vss| AJ63
ARS8 | s vss| AK23
ABLO | yss ves| AK3
AB20 | \ss vss| AKG2
AB22 | yss vss| AL1O
AB7 | yss vss| AL13
ACBL | yss ves| ALL7
AD21 | yss vss| AL20
AD3 | yss vss| AL22
ADB3 | yss vss| AL23
AE1L0 | 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
AGB0 | 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 | \ss ves| AN23
A28 | yss vss| ANBL
AFBO | yss vss| ANB2
A2 | yss vss| ANB5
AB4 | yss vss| ANB6
AFB6 | \ss vss| ANB9
AHB8 | yss vss| ANGO
AHAO | yss vss| ANEZ
AHAZ | \ss ves| AN43
AHAA | s vss| ANG5
AHA9 | yss vss| ANG6
AL | yss vss| AN4B
AHB3 | yss vss| ANGS
AFB5 | \ss ves| ANGL
A7 | yss vss| ANG2
AT13 | yss vss| ANBO
AJ14 | yss 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 | sg vss| Avs9
AP23 | \ss vss| AVB
AP26 | vss vss| A6
AP29 | yss Vel Avea
AP3 | ves vas| AVE3
AP31 | yss vss| AVe5
AP38 | yss ves| A7
AP39 | \ss VeS| AW
AP48 | yss vss| AW0
AP52 | yss ves| AWz
AP54 | \ss VeS| A4
AP57 | yss VeS| AT
ARLL | yss vss| A0
ARL5 | yss vss| AB1
ARL7 | yss vss| AVB9
ARC3 | vss vag| AVE0
AR3L | yss ves| AYIL
AR33 | yss vss| AY16
ARBY | yss vss| AVie
AR3 | yss vss| Av22
ARA9 | 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 | \ss 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 Vs 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
ABL | yss vss| C14
AUS3 | ves vag| C18
A5 | yss vss| €20
A7 | yss vss| €25
AUBY | yss vss| <27
AVL4 | yss Vs 38
AVI6 | yss vss| 39
AV20 | \ss vss| 57
AV24 | yss ves| D12
A28 | yss vss| D14
AV33 | ves ves| DIB
AV34 | yss vss| B2
A6 | vas ves| D21
AVE9 | vss ves| D23
AVAL | yss vss| D25
AVA3 | \ss vss| D26
AVA6 | s ves| D27
AVA9 | yss vss| D29
AV5L | yss vss) D30
AV55 | yss ves| DBL
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D83 | yss vss| HL7
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D38 | s vss| 59
D39 | vss vss| 63
D41 fvss vss| KL
D42 | vss vssl K12
D43 | yss vss| L13
D45 | yss vss| L15
D46 | vss vssl L17
D47 | yss vss| L18
D49 | vss vss L20
D5 | vss vss| L58
D50 | vss vss| L61
D51 | vss vssl L7
D53 |vss vss| M2
D54 | yss vss| NIO
D55 | yss vss| N8
D57 | yss vss| P59
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D8 | vss vss|_Re2
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PCH VCCDSWB_3 BYPASS
(PCH 3. 3V DSW PWR)

PCH VCC3_3 BYPASS
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49 40 36 27 17_16 15 11 8 §
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(PCH 1. 05V ME CORE PVR)
PP1V05_S0
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(PCH 1.05V USB2 PWR)
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SATA Port assignments:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD
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62 60 17 13 s _PPVRTC G3H
CRI TI CAL
OM T_TABLE
R1300* 'R1303 R1302* 'R1301 005
20|°§ 2°0K 3305 1°M 17 PCH CLK32K RTCX1 A | RTCexL HASVELL- ULT
1 23W %%W 123 %%W v - NC RTC CLK32K RTCX2 o AYS |Rroxe 25512
25"1:2 2201 25"1:2 5201 SYII\BII 5-5?’19 PCle Port assignnents:
PCH | NTRUDER L B | NTRUDER: SATA RNO/ PERNG_L3[ 95 o, PCIE SSD D2R N<3> o o2 6
PCH | NTVRVEN AV || nrvRven SATA_RPO/ PERP6_L3| PClE D_D2R _P<3> 30 62 65 SSD Lane 3
g o B15 PCl E_SSD R2D C N<3>
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= BUACE RERR=Uo500° ALs: 1. 27mm o SATARP2/ PERPS_L1 o e PCIE SSD D2R P<1> am e e &
AY10
57 63 5 [T @AHS‘? g% i - HDA_SDI 0/ 1 2S0_RXD g|  satA Thes pETNe La] BLA PCl E D R2D C N<1> o o SSD Lane 1
~ > HDA_SDI UIZS?TF;;I)) 2|  sATA TP2/PETP6_L1| CI5 PCIE SSD R2D C P<1> im0 es
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67 17 AUL11
o7 62 0 qgm—HDA SDOU R1313 33 . 25 CEHNDA Swasoo Au'fl — HDA SOQL1 350 0R & sata R/ PERNG_LO|FS POl E_SSD_DPR N<0> w0 02 65
- NEAR= . +1.27mm ES
TP PCH | 2S1 TXD AWMO | s pocKk ENF/ 1 251 TXD SATA_RP3/ PERP6_LO e—PCIE SSD D2R P<0> Y =0 52 o5 -
TP _PCH 1251 SFRM o, AVIO |\ps pock RST*/12S1_SFRM|  SATA_TN3/ PETNG_Lo| 17 PCl E SSD R2D C N<0> o6 SSD Lane 0
SaTA TP/ PETP6 Lo| D17 PCIE SSD_R2D C P<0> _grm e
TP_PCH 12S1_SCLK - AY8 || 2s1_SCLK
SATAOGP/ GPI 04| V1 XDP_SSD PCI E3_SEL_L "
AUB2 . SATALIGP/ GPI o35| YL XDP. D PCl E2_SEL_L N
o562 10 6 ry—XDP_CPUPCH TRST L g AWZ4poy TRsT eATASGH! Gl e VO XDP SSD PGl EL_SEL L .
AE62 AC1
o7 2 16 ry—XDP_PCH TCK - PCH_TCK (I PD) (PATpaCR GPl ®7| Al e XDP SSD POIEO SEL L mie
AD61
o7 62 20 rry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , .,
o7 o2 10 qm—XDP_PCH TDO 2551 | pcH TDO o
1
o7 62 16 rEy—XDP_PCH TMS 22 [PcH s (1PY) £ rsvo M1 s e 5610%?(0
N | RsvD rsvD K10 s %/"zow
ACA 29483, .
NCX 2 | RsvD LACE_NEAR=U0500. C12: 2. 54mm
ci2 P ATA_RCOVP
“ PCH_JTA AES3 | j7AGK SATA_RCOMH CH S
NCx V2 | RsvD SATALED |58 P ATALED_L 12
CRI TI CAL
OVl T_TABLE
UO5
HASWELL- ULT
B GLe
SYM 6 OF 19
TP_PCl E CLK100M ENETSDN 43 | cLkoUT_PCI E_NO %] XTAL24_1 N_A25 PCH CLK24M XTALI N 17
TP_PCl E CLK100M ENETSDP A2 | cLkouT_PCI E_PO % XTAL24_out| _B25 > PCH CLK24M XTALOUT oD i
.. _ENETSD CLKREQ L > Y2 | pcl ECLKRQD* / GPI O18 @ PP1V0O5_S0_PCH VCCACLKPLL 4.,
o7 32 PCl E_CLK100M CAMERA N B4l | cLkouT_PCl E_NL é RevD 2L
o2 PO E_CLKIOOM CAVERA P~ o, M1 | cikout_PCIE PL 3 revo ML o nc Iio-
a1 12 CAMERA CLKREQ L Y5 | pCl ECLKRQL*/ GPI O19 %1
2“PLACE_NEAR=U0500. C26: 2. 54mm
67 62 20 PCl E CLK100M AP_N A1 | cLkouT_PCIE_ N2 DI FFCLK_BI ASREF|_C26 PCH DI FFCLK Bl ASREF
o7 62 20 PCl E_CLK100M AP_P B42 | cLkouT_PCI E_P2
ADL * ~
2 v o AP_CLKREQ L - PCl ECLKRGR*/ GPI 020 TESTLON S35 PCH_TESTLOW C35 R139Q 10K 1z\\p2 o o o oo
C34 3 i
~ NC PCIE CLK100M FWWN B38 | o kU POIE NS TESTLOY BCH TESTLOW C34 395 10K 1 2 T zOW V20T
NG PCl E_CLK100M FWP 37 - — TESTLON AK8 PCH TESTLOW AK8 [ 392 10K 1 2 |
e A @ — [ OLKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \pAn2 o
.» _FW CLKREQ L - | PO ECLKR®B*/ GPI C21 5% 1720w M 20T
oo qopPOE CLKIOOMTBT N o A3 lckaur PoE M ckour_LPc ol ANS g 0 LPC CLK2ZAMSMC R~ mrmyurer
B39
o7 = 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 O22 (
65 62 30 PCl E_ CLK100M SSD N B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 TP_| TPXDP_CLK100MN
o o200 PO E CLKIOOM SSD P~~~ o A37 aKouT_POE_PS ckoUT_ITPXDP_PL A5 g TP | TPXDP CLKIOOMP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
PP3V3_S0 8218%12%15 17 19 27 30 31 36 a7
R S
R1375 100K 1’\/\/\/2 PCH SATALED L 12
R1340 100K 1 o o R b GLKREQ L
R13 12
R 2 % iggﬁ 1W\/2 5% 17 20W NF 20T QEEEBE g KREQ L 12 a1
R13 1 2 % AP_CLKREQ L 12 28
RI343 100K 1 V2 % ITZ0W W 20T Fyy oL KREQ L 12
RI344 100K 1 \An/2 o0 T 20W W 20T TRT CLKREQ L .
R1345 100K 1,na2 20 TT20W W 291 SSD CLKREQ L 12 0
5% 17 20W NF 20T
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CRI Tl CAL
OVl T_TABLE 012 17 60 62
U0O500
HASWELL- ULT
BEAGLe
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM PONER MANAGENENT
o I PCH _SUSACK_L 22 susacks (1PY) DSWRVEN AW o, PCH DSVWRVEN
wwvmm PMSYSRST L o AS sy reser oPvR A5 o PM DSW PVIRGD
. NO STUFF w10 > PM PCH SYS PUWROK o A2 |5y purax (1P Deeps) Wke IS o POEVAKEL  emuowne 'R1451
SLP_S0# 1sol ation R1400Q* o > PM PCH_PVROK DY P QKR P12 Y g PMOLKRUN L s 100K
panuxfEEFLEERAS0 2B o PMPCH PYROK g 85 | sorcx s STAT P os1[ A% g IPC PVRDWN L ey Fow
j e 15 10 15 @ PLT_RESET L " PLTRST suscLiv aPl 62| AE6 g, PM CLK32K_SUSCLK R g s o ’
1 C14U%0 o2 o PM RSMRST L AV _| povRST* SLP_s5+/ GPl 063 APS . PM SLP_S5_ L oo 12 3 57 =
" m———"= 9
2 Zg\p{) CERM v O PCH_SUSWARN L V4 | SUSWARN*/ SUSPVRDNACK/ GPI GB0 SLP_sa* (M6 g PM SLP SA L eomysaeas s s
0201 ——
CRI TI CAL s PMPWRBINL g A7dpursTv (1PY SLp_sa+ LATA PM SLP S3_L D 0 7 0 o
= s ADAPTER EN A8 A5 TP PM SLP A L
TayCIeDs 6| oo >—SMC ADAPTER EN g A7 | ACPRESENT/CPI 81 SLP_A - S
w5 10 12 PM SLP_SO_L 1(n420 s 13 ry—PM BATLOW L - N | BATLOW/ GPI O72 SLP_sust APt g  PM SLP SUS L oD 2 w0 5
o8 |1 PCH PM SLP_SO_L o3 sLP_so SLP_LAN+ (A7 TP_P LP_LAN L
3] s TP_P! LP AN_L AVB | SLP_W.AN*/ GPI CR9
NC
SLP_SO0# can be driven high outside of SO CRI TI CAL
Ul1420 ensures signal will only be high in SO. OM T_TABLE
U0500
HASWELL- ULT
+
SYM 9 -CF 19
s qom—EDP_BKLT PWM - B8 | Epp BKLCTL 2} DDPB_CTRLCLK| BY DP_TBTSNKO_DDC CLK 18 28
(o]
s 1 qom—EDP_BKLT EN % | EDP_BKLEN % (P%PDBPﬂﬁLS%;A LF_TBTSNK DATA, e
o3 2 DDPC_CTRLCLK| 22 DP_TBTSNK1_DDC CLK 1
s 13 g} EDP_PANEL_PWR - EDP_VDDEN @ (%ﬁﬂ%%? D11 DP TBTSNK1 DDC DATA D
R TBT_EN ClO PVWR L U6 | pi RQa*/ GPI O77 z
P4 "
513 SMC RUNTIME SO _L PIRBr/GPIOT8 B DoPE. AUXN| G5 DP_TBTSNKO_AUXCH C N 2o
o 1 AUD | P_PERI PHERAL DET N4 | pi R/ GPI O79 = - 56 P TBTSNKL AUXCH G N
comp AUDI2CINT L — o Nlprpi/aico e N o =
ooPe_AUXP| B5 DP_TBTSNKO_AUXCH C P 25 6 =
. PCl PME L A4 | e (1 PY) 5 DOPC_AUXP| A6 gy DP _TBTSNKL_AUXCH C P o us s oo
62 13 @%‘_W GPI 065
21 g DP_AUXCH 1 SOL_L - llcPics2 ooPe HPD| B @ DP TBTSNKO HPD e
o1 ENET_LOW PWR L3 | cpi oBa
O =V TVER gy A8
63 59 57 13 (O} AUD PWR EN - R5 | opi o1 DDPC_HPD) @ DP_TBTSNK1_HPD am = =
w2 12 q—AUD_| PHS SW TCH EN > L4 | epl 053 EDP_HPD|_D6 e—DP_| NT_HPD am s
PP3V3_S5 8,11,18,18,12,15,28 20 40 52 55
BESVS_S0
R14 1K PM PWRBTN L 1316 3 ]
05 AAANA 5% 1/20W ME 201 28
R1410 10K 2 PM BATLOW L 13
R1452 10K /V\/\/ 5% 1/20W M- 201
PCl E_WAKE L 1320 a1 62
1/\/\/\/2 5% 1/20W M 201 C‘ \AA ? :
R1455 10K 1,pzp 2 PM CLKRUN L 1235 a4 62
R1460 100K W T oMmse ss L
140 1 2 13 35 57
R1461 100K 1m2 S% 1720w W 201 pN gL PS4 L 1316 29 34 35 57
R 2 100K AN S% 1720w W 201 py g p S3 L 1317 19 35 57
R1463 100K LAAN2 S% 120w MW 201 pp gIP SO L 1318 35
R1464 100K LA S% 1720w W 201 pN gL P SUS L 1340 57
5% 1/20W M 01
| R1430 100K : 2 EDP_BKLT EN 135
RI4371 100K 1,\/\/\/”V2 5% 1720w M 201 Epp pPANEL_PWR 135
. 5% 1/20W M 201 =
_‘__zzg 100K 1 o T T T e e clo PR L o SYNC WASTER-J23 VB SYNC DATE=02] 207 2013
R1 10K 1 2 5% SMC_RUNTI ME_SCI_L 123 CH G-
RI447 100K 1 \\/\/5 5% Tr20w W 20T AUD | P_PERI PHERAL DET ;o P PM PCl / X
RI443 100K 1 \\A2 : i;jm zt 281 AUD 1 2C INT L e
R1445 100K 1,01 2 oDD_PWR EN_L d} Appl e Inc. ST
RI446 100K 1 \\V2 % T20W W 20T op AUXGH ISAL L - S <E4LABEL>
R [ 100K LAAA o% Teow 29T ENET_LOW PWR 162 NOTI CE OF PROPRI ETARY PROPERTY:
L 8 100K 1 /V\/\/Z 500 1720w g 20T AUD PWR EN 13 57 59 63 THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
RI449 100K 1z o 20w 20T AUD_| PHS_SW TCH EN 1 R FOSESER AGRERS 6 THE FOLLOW NG
5% 1720W M- 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 120
1 Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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CRI TI CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnments:
o 2 PCl E_TBT_D2R N<0> F10 [ perns_Lo UuS500 I uss2no| ANB USB EXTA N o
oo-—EGE TBL 2R N<O> o -~ 8 M g SB EXTAN -y
oD POLE TBT DoR P<0> 7 E0lpews o MAYEGHT | uosero A0 ST USREXTAR G Ext A (LS/FS/HS)
TS
Thunderbol t | ane O o PClE TBT R2D C N<O> @23 |peme_ Lo sYM a1 OF 10 Useanal 477 B EXTB N
22 59 63 66
o s @ PO E TBT R2D C P<0> o 2 |peTP5_LO Usgopi | ATT USB_EXTB P e Ext B (LS/FS/HS)
o7 25 PCl E TBT_D2R N<1> F8 | pERNS L1 ARE
osmmPCLE TBT D2R P<l> o  F8 lperes 11 RN TP Usg g ;;' 205 -
_ 29 66
Thunderbolt |ane 1 . PCIE TBT R2D C N<l1> B23 | perng L1 B o e — .-
o7 25 (0T} PCIE TBT _R2D C P<1> . A23 | pETPS |1 usB2ng| ARLO o=pNC USB | RN D w2
UsB2p3| ATLO NC USB_| RP - IR
o 2 PCl E_TBT_D2R N<2> HLO | perns L2 e —
v PA E TBT D2R P<2> 5 10 Iperes L2 usBoM[ AMLS o g, USB TPAD N~~~ peysecees Tr ackpad
Thunderbol t | ane 2 o PClE TBT R2D C N<2> B21 | perng L2 usB2Pa| AL1S o g USB TPADP ~~~ meysicze
< -
o7 25 (OOT} PCl E TBT _R2D C P<2> e PETP5_L2 usB2ns| AML3 TP_USB_5N Unused
AN13
o7 25 PCl E_TBT _D2R N<3> E6 | pErNS_ L3 USB2P5 =P USB 5P
o 25 [T PCl E TBT D2R P<3> F6
Thunderbol t | ane 3 < > pEee USBZNSL o g NC_USB _CAMERAN . Reserved: Camera
67 25 PCl E TBT R2D C N<3> B22 | peTng L3 usB2ps| ANLL o—> NC USB_CANMERAP 62 .
oo q@m-PCLE TBT R2D C P<3> o, A2 |peTps L3
Use2N7 | ARL3 NC USB_SDN o .
oo o - BAE AP DR N - PERG USERP7IE7L qugpNC USB SDP . Reserved: SD (HS) —
o o = > PCOLE_AP_D2R P DTN i wl, L(
Ai r Por t o PCIE AP R2D C N 29 | pern o g USB3 Port Assignnents:
o7 20 (0T} PCLE AP RRD C P * B30 | peTp3 usB3RrNo| 320 * USB3_EXTA D2R N am s e
use3Rreo| H20 B3_EXTA_D2R P 3 66
F13
» NC PCI E FW D2RN PERN R B3 EXTA R2D C N o oo Ext A (S9)
« NC_PCl E_FW D2RP 13 | porps
A y = ussaTPo| B34 g USB3 EXTA R2D C P fmy 2 6
Reserved: FireWre NC PCl E FW R2D CN 829 | perra
ez AN PAA B PV e AN e
2 NC PCIE FWR2D CP - A29 | pETP4 use3rn1|_E18 ° USB3_EXTB_D2R N O 5 o2 o6
usssre1| F18 o USB3 EXTB D2R P myso o 6o
66 6 RPClI E_SD D2RN GL7
oo cara rod R E R R A S P e R A e
r ader M = ————fp———— usBaTP1| 33 g USB3 EXTB RZD C P mmy s 63 e
(& Ethernet if conbo) o 0 oom—NC_USB3RPCI E SD R2D CN o, 30 | pETR1/ USB3TAR
o 63 (T} NC USB3RPCI E_SD R2D CP - @1 | pETP1/ USB3TP2
AJ10 s« PCH USB RBI AS
or % PCI E_CAMERA D2R N F15 | pERND/ USB3RNG USBRBI AS* .
3 AJ11 B
D S E CAMERA D2R PP G5 | pirear Lenaros useRrel as| AL | 1%3(:;7;3%L0500.AJ10. 2. 54nm
Canera v qm POE CAVERA ROD G N o 831 |pemhe/ UsssTie RSVDLANLO, 2276
o 52 PCl E_CAMERA R2D C P A31 | peTR2/ USB3TPS Revp| AVLO, %‘éow
2201
NG ELS | RsvD 000+ / aPl o0 AL3 XDP_USB_EXTA CC L 14 16 33
NG L3 | RsvD oc1+/ aPl 41| ATL XDP_USB_EXTB COC L 14 16 59 63 1
1 s _PP1VO5_SO0SW PCH VCCUSB3PLL PCH PCl E_RCOWP A27 | pc E_RCOVP oc2*/ GPl oaz| A2 - XDP_USB EXTC OC L QT i 16 -
B27 | pai E_I REF oc3*/ GPl w3 AV3 XDP. B_EXTD L 14 18
R1500*
3. 01K
1/2%/2/'\}
X 201, CRI TI CAL
PLACE_NEAR=U0500. A27: 2. 54nm oM T_TABLE
U0500
HASWELL- ULT
B GLe
— SYM 7 OF 19
or o2 s 35 @y LPG_AD<0> R gzg 331 2 LPC_AD_R<0> AuLa | (ABYY SVBALERT+/ GPI O11] AN2 P ALERT L .
o7 62 41 LPC_AD<1> RT 1 2 5% LPC_AD R<1> ANZ | | apy 2
e 35@ LPC AD<2> R1542 33 1 w\/\/2 5% 17 20W Nk 201 LPC_AD_R<2> " AY12 || Arp E SWQKW‘%@ 16 19 25 38 54 67
o o2 as as@E LPC_AD<3> R1543 33 1 5 5% 1720W LPC AD R<3> AW | aps T SVBDATA P CBD) 16 19 25 38 54 67
oo on LPC FRAVE L RISA4 33 1nan2 o o LPCFRAVE RL o MIZqiemaer g SMOALERT/GPI OGOl A2 g WOL EN  nue
—g smocd AN, SM.PCH 0 CLK  epmyss or
67 a4 @M SPI % K SNLUDATAAMSM—_“M@ 38 67
SsPl CSO R L I P SMLLALERT# pul | -up not provided on this
o @R RSP (SR, SMLIALERT*/ PCHHOT*/ GPI O73| A4 g PCH SMLIALERT L oy page, may be wire-ORed into other signals.
Y4 * . N
TP_SPI_CS1 L - q Spliq'%U) SML1CLK_GPI O7s| AU SMVBUS SMC 1 SO S O, Ot herwi se, 100k pull-up to 3.3V SUS required.
TP_SPI_CS2 L 2 s %= SML1DATA GPI O74| A8 g g, SVBUS SMC 1 SO SDA-pm, 52 25 38 41 42 02 67 11
o
67 AA@M %?IPLV‘F%ID;A
vau@ySPL_MSO g M lsn EEN (1PUIPD) CLOKAZ g NCCINKCK o
uegySPL_10<2> = o g YO SPl 165 é (1PU1PD) CL_DATAL A2 o g NC CLINK DATA .
1B SPI _| O<3> — AF1 SPI(‘TIF%; §) (:LJ:&ST’*DAF4 - NC CLINK RESET L
PP3V3_SUS 8 11 14 18 44 55 56 57 60 62
PP3V3_SUS 8 11 14 18 44 55 56 57 60 62
R1580 100K SYNC VASTER=W LL J43 SYNC DATE=09/ 13/ 201
R1OO 1 2 XDP_USB _EXTA OC L 14 16 33 e
RI581 100K 1mz S7 20w W 20T Xpp_USB_EXTB_OC L 1o 16 59 63 PCH PCl e/ USB/ LPC/ SPI / SMBus
RIS82 100K 1,nA72 ¢ TF20W W 20T Xpp USB EXTC OC L 156 o g
RI583 100K 1 Wz 5% TZ0W W 20T e s EXTD OC L d} Appl e I nc SCH_NUM>
1K 2 14 -
B4R A e SELO2 z
NN\ “—55% 120w 20T ‘“ NOTI CE OF PROPRI ETARY PROPERTY:
R1590 100K 1 2 PCH SMBALERT L 14 THE_| NEORMATI ON_CONTAI NED HERE| N | S THE
100K 1 , 5% T720W WF 20T \\y EN PROPRI ETARY PROPERTY OF APPLE | NC,
/V\/\/ - 14 62 THE POSESSOR AGREES TO THE FOLLOW NG
50T 20W MF 20T | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 15 OF 120
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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BOM GROUP BOM OPTI ONS PP1V05_S0
5340 40 30 27 17 35 318 g,
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQO0: H
PP3VS_S0 R
CRI TI CAL
RAMCFG3: H RAMCF&2: H RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* U05 . )
1005 %o(/)OK OOI§ HASWELL- ULT Pul | -up/ down on chi pset support page (depends on TBT controller)
1/2@}@‘} 2ow 1/2@}@7 FASMSIN g FaNIcR 82| V2 g TBT GO PLUG EVENT i 2 Cactus Ridge: Alias to TBT_Cl O PLUG EVENT, requires pul | -down.
201, 5201 201, - YOP PCH GPIL O76 N o1 BNBUSY*S/Ygi’Ilg760: 19 < s LPC_SERI RO o o s o Redwood Ridge: Alias to TBT_CI O PLUG EVENT_L, requires pull-up (S0).
15 16 18 < «OP MLB © g Y P g PCH_CPI_covp| AWS PCH _OPI _COW D
15 16 18 16 16 15, RAMCE .
D e — AF20 PLACE_NEAR=U0500. AWL5: 2. 54nm
15 16 18 . TBT_GRSX_BI DI R AMZ_| | AN PHY_PWR_CTRL/ GPI 012 T ne 'R1655
15 16 18 D e | AB21
GPI O12: w@m TP MEM VDD SEL 1VE L o A IGpiois (I PDRSMVRSTH) %é)‘ﬁosv
- - Y1 " R6
= TBT_GO2SX_BI DI R, requires 100k pull-up to SUS a0 gy XOP LPCPLUS GPIO 4 Yicriois GsPlo_csr/arice3l o, PCHGSPIO CS L~~~ o 2201
RR/ FR DPHDM MUX_SEL_TBT, requires 100k pul |l -up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlo_CLKiGPIoBa| L6 o PCH GSPIO LK~~~
o 15 qoom—SD_RESET_L -5 Pl oa PPBLP-M SO P C85 N6 g PCH GSPIO_M SO 15 =
o eae s w15 > SMC WAKE SCI L - [Pl @7 (1 PD Deepsx) PPBLO R MRS 56 L8 gu PCH GSPIO MOSI i
AD7
2 15 rmy—TPAD_SPI_I NT_L - GPI Ce8 GsPI 1_cs*/ el 87| RY TPAD SPI_CS L 15 2
AN3 - >
s 15 T PAD_USB | F_EN - - GPl 26 GSPI 1_CLK/ GPI o8| L5 . TPAD SPI _CLK [T 15 % 66 —
Al
62 57 56 20 15 (oo SSD_PVWR_EN - GPI 066 GRLj_M SO/ GPI 089 N7 . TPAD _SPI_M SO 25 % o0
APL
PCH TBT PCl E RESET L - GPl 087 GsPI_Mosi / cPl aeo| K2 TPAD SPI MOSI oD 55 24 6 _PLT RESET_L Fani EERCRURY
62 15 (OO} HDD PWR_EN - AL4 | Pl os8
o 16 15 XDP. N_STATE L ATS | cpi B9 UARTO_RXD/GPI 01l I1 e AP SOIX WAKE L s 11Rg_0(:|‘,<71
K3 MUX
2+ oo SD_PVUR_EN DT uRTo_TXDVGPI 02| K8 o, HDM TBTMUX FLAG L s e %Z.é ow
s TBT PWR EN D" P UARTO_RTS*/GPI003| 32 o, JTAG ISP TDO ~~  mssiess 2201
< g * GL
2 10 10 15 - XDP_JTAG | SP_TCK - %o UARTO_CTS* / GPI 004 & AP RESET L .
25 10 10 15 @ XDP_JTAG | SP_TDI - P lePoe o g URTL RGPl oo K4 o PCH UARTL RXD
25 10 15 @I TAG TBT TVS - P3P0 8|3 UWRTL_TXDIGPIOI| @ o, PCH UART1 TXD C
s 15 qom—PCH _HSI O PWR EN & 2| HSl 0Pl GPI 071 UARTI_RST*/GPi e[ I3 o PCH UARTI RIS L
2 15 qom—TPAD_SPI | F_EN - ePrais UART1L_CTS*/cPics[ 34 o, PCH UARTI CTS L 4
AH4
10 10 15¢CB XDP_M.B_RAMCEG3 - GPl 014 | 200_spar GPl o) _F2 P 12 DA s
AVA
sy SPIROMUSE MB ~~~~~~~  _y "Mleices 1200_sCL/ Pl G5 P2 PCH 1 2C0_SCL 15
0 o CAVERA PWR EN PCH g AD Icpioss
[
o2 15 m—FW PYWR_EN - "o 1 2C1_SDA/ GPI 08| e PCH 12C1 SDA 15
sy XOP MB RAMCEGL AW g 12c1_scl/cPior| Pt o, PCH 12C1 SCL s
R1639* woncay XOP MB RAMCGFR2 4 A® o0 sDocKaPioea| B3 g TBT POCRESET L ipmyer Pul | -up on TBT page
11?2033,53 52 30 15 (oom—SSD._DEVSLP - P2 | DEvsLPor/ arl a3 sDio oGPl oss| P4 gu BT PWRRST L _—
205, o AP SOILX WAKE SEL g & |spig PONER EN GPI O70 (§Bboﬁwgggsem_‘w@w Requi res connection to SMC via 1K series R
% SSD RESET_L - -2 | DEVSLP1+/ GPI 088 soiop/crioe7| B4 o ENET MEDIA SENSE ~~ ~mise
w3027 19 17 28 8 % _PP3V3_SO NO STUFF o 1y FW PMVE L - " | DEvSLP2*/ aPI B9 SDioD2cPloss| S g LCDIRQL - o
HRBHHL R RS L R1641 1K 1, a2 _ PCH_TCO TI NER DI SABLE V2 | sprey Gpl.oaa SDO D8/ Gl 59| B2 g LCD PSR EN oo -
PP3V3_S5 814,18, 18,11,18,28 2 40 52 55
PP3V3_S3 15 18 19 34 38 39 56 60 62 63
PP3V3_S3 15 18 19 34 38 39 56 60 62 63
PP3V3_S3 15 18 19 34 38 39 56 60 62 63
PP3V3_S3RS0__CAMERA 31 30 72 63 62 60 59
EE3V3 S0 pegpnBEERLPERVE S0 B
PP3V3 IBTLC - 17 25 26 27 60 62 .+ PCH GSPI O _CS L R1660 100K 1/\/\/\/2
TBTLC for CR, SO for RR .« PCH GSPI0_CLK R1661 100K 1 5 5% 1720W WMF 20T
R1610 100K LAAN 2 XDP_PCH_GPI O76 1516 s _PCH_GSPI 0_M SO R1I662 100K LAAAZ D
5% 17 20W NF 20T = PC"' (BPI 0 '\ml _‘__333 100K 1 2 5% 17 20W NF 20T
R1614 100K LAANA 2y - XDP_LPCPLUS _GPI O 15 16 44 62 e 5% 17 20W MF 20T
RI615 100K 1 \\n2 o% T20W W 20T 35 pCH GPLOLY . 2 TPAD SPI CS L e
7o TPAD SPI _CLK 100 47K 1 2 O%
SD ON_M.B ) o a1 15 [
D1 & — TPAD_SPI _M SO RI666 47K 1 2 O%
R1616 100K 1 > SD RESET L e R1616 should al so be stuffed if 66 34 15 AN 2o 70w 20T
RIGT17 100K 1.2VV, :"n i;jﬁa zl—'_ jﬁi SVC WAKE SO L e pl atf orm does not use SD card o6 34 15 _TPAD _SPI _MOSI ;1 7 47K LAAA 11 oW ——20T
R 100K 1 2 O% TPAD SPI I NT_ L AP. 1 X E L 100K 1 2
NN\ 5% T 20w 20T e e 5% 17 20W MF 20T
~1O.L 100K 1,\/\/\/2 ° TPAD USB | F_EN 15 34 62 15 _HDM TBTMUX FLAG L 100K 1 2 >7
5% 1720W M- 20T —— N\ ~—555— 1720w W 20T
j___z 100K 1,\/\/\/2 LT OV —2OT SSD PWR _EN 15 30 56 57 62 .+ _PCH UART1 RXD R1672 100K 1/\/\/\/2 _
1652 100K a2y L0 PV o > et pe — RIEIC N ey o 1] [
=10 100K 1 2 % XDP_SDCONN_STATE _CHANGE L 15 1663 s _PCH UART1 RTS L 10O 100K 1 2 O%
RI624 100K 1 w2 5% T20W ¥ 20T Sp bR EN e - PCHUARTI CTS | RI6/5 100K 1 \\/2 207 720w W 201
R1 325 100K 1 2 5% 1I7Z20W 20T TBT PV\R EN 15 25 5% 1I7Z20W 20T
R1626 100K 1W\/2 5% IT20W MF 20T e JTAG | SP_TCK 15 16 18 25 w» ECH 1 200 _SDA R1676 1885 : 2 5% 17 20W MF 20T
as 327 100K 1m2 S o 207 XDP JTAG ISP TDI 15 16 18 25 ® PO_' Izw SO_ 1/\/\/\/2 5% 17 20W NF 20T
R1628 100K LAAA2 5% IT20W W 20T 3 TAG TBT_TMS s PCH 12C1_SDA R1678 100K 1 2
RI1629 100K 1,\\72 % V200 W7 29 PCH HSIO PWR EN 15 56 « PCH I 2C1_SCL 100K 1 N2 5% 1720 W20
R1 33 100K 1 2 5% 17 20W NF 20T TPAD SPI | E EN 15 5 5% 17 20W NF 20T
— Y% 1720W M- 20T £
R1632 100K ’\fové/ﬁf'é SPI ROM USE_M.B 15 as 02
R1633 100K 1%2 5% T720W W 20T CAMERA_PWR_EN_PCH 15 15
R1634 100K LAAN2 o% 1720W M- 201 pyy pWR_EN 15 62
5% 17 20W NF 20T
4 R1637 iggﬁ 1 A———S o W > SV/S N 1530 62 SYNC NVASTER=W LL J43 SYNC_DATE=01/ 147 2013 A
RIESE P oy — 2P SOLX_VAKE STL s " PCH GPI O M SC/LPI O
R1640 100K 1,\/\/\/2 FW PME L 15 62
R1652 10K 1 g o LPC_SERI RQ
R1670 100K NN 5% 1720w W 20T oaman ez d} Appl e I nc. —
2 15 18 2 \v ON
N —srrzow 2ot LIAG LSP 110 s ° <E4LABEL>
R1691 100K DAY A — BT_PWRRST_L 15 62 NOTI CE OF PROPRI ETARY PROPERTY:
R1693 100K 1,,5x 2 ENET_NMEDI A_SENSE 15 02 FHEPRN AN PROPERIY GF-APRLE | N, © THE
R1 DV4 100K 1 2 5% 1720W W 20T LCD I Ro L THE POSESSOR AGREES TO THE FOLLOW NG
S N\NN-E—59% T 20W—F—20T 15 62 I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 120
R1695 100K 1,\/\/\/2 LCD PSR EN 15 62 Il NOT TO REPRODUCE OR COPY I T
5% 17 20W NF 20T 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Ext ra BPM Test pOI nt S 4940 36 27 17 30.15,11.8 ¢ PP1V0O5_S0 I\/Er ged ( CPLJ/ PG_I) M Cr 02_ XDP 49 40 36 27 17 30.15,11.8 ¢ PP1VO5_SO
CRI TI 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  RIBIO 81 inp2 o o
XDP BPM L<3> 1P-F8 J1800 support chipset debug. AR - Fosscomm XDP °
75 TP1803 DF40RG-800P- 0. 4V o 02 100 XDP_CPU_TCK R1813 51 » 1
e e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm V. V'V~ 5% 17 20W W zoll
TP- P6 150 62 M\ 61 . :
o5 o [T XDP_BPM L<5> T;CE)P_ psTP1805 E;gilﬁw 1\ TDI and TMS are terninated in CPU. =
o5 o D XDP_BPM L<6> Tl®p.psTP1806 2402 2| 00 1
o o - XDP_BPM L<7> 15, Tp1 807 o5 52 oy XDP_CPU PREQ L OBSEN AQ —— 10 02 o= OBSEN_C0 CPU CFG<17> ame
TP-P s o « [ XDP_CPU_PRDY_L CBSEN AL | | ee 90 ol5 e—e| | cBSENCL CPU_CFG<16> am- D
> —— - =
0 O
o o ry—CPU_CFG<0> OBSDATA_AQ —t—90 01" oup OBSDATA_CO CPU_CFG<8> ames s
o o ey CPU_CFG<1> OBSDATA_A1 =10 0l i OBSDATA_C1 CPU_CFG<9> ame o
14 13
0 O
o o ry—CPU_CFG<2> OBSDATA_A2 —t—0 015 gup OBSDATA C2 CPU_CFG<10> ams s
o5 62 o ry—CPU_CFG<3> OBSDATA_A3 00 01 g OBSDATA_C3 CPU CFG<11> ame s
20| 19
o o > XDP_BPM L<0> CBSEN B0 — 20 ol? g CBSEN DO CPU CFG<19> o
- XDP_BPM L<1> OBSEN B1 2 23 OBSEN D1 CPU_CFG<18> s
[aan L =10 O = L <m
0 O
o o myCPU_CFGe4> CBSDATA_EO =290 0127 _qua OBSDATA_DO CPU CFG<12> ame -
o o —CPY_CFG<5> OBSDATA_B1 S zg 00 §9 — OBSDATA_D1 CPU_CFG<13> ame -
1
0 O —
XDP os o »—CPU_CFG<6> OBSDATA_B2 =10 0122 omt OBSDATA D2 CPU CFG<14> ame o
v o o CPU_VCCST PYRED _ R1800_1K 1,2 2 o o qp—CPU CRG<7> CBSDATA_B3 =00 0 e CBSDATA D33 CRY LhGElb > ame =
- | = . L2, mm 5% 17 20W VF 20T 00
XDP 2 XDP_CPU_VCCST_PWRGD PWRGD HOOKO I Dy ECH | TPCI K/ HOOK4 NC
512 PM PWRBTN_ L R1802 0 1 2 _ XDP_CPU_PWRBTN_L HOOK1 00 0% gu | TPCI K#/ HOOKS NC
—NEARSUBUO0D. J3: 2. 54 ST 20w 0201 VCC_OBS_AB L% ] VCC_0BS_CD XDP
XDP » am—CPU_PVR_DEBUG HOOK2 0005 o RESET#/ HOOK6 o XDP_CPURST_L R1805 1K i,an2 _PLT REﬁEl’ L am s s
3507 13 PM PCH SYS PWROK ~ R1804 0 1 2 = XDP_SYS_PWROK HOOK3 0001 o DBR#/ HOOK7 XDP_DBRESET L 17 s UACE. NEAR=UD500- AGT: 2. 54mm
& NN 59T T6W M TF 307 bl 0 49 T —?
595 0 NOTE: XDP_DBRESET_L pul |l ed-up to 3.3V on PCH Support Page
o7 50 58 25 10 11Ggry—SVBUS PCH DATA SDA —— 2005 o DO XDP_PCH TDO am e e o
67 54 38 25 19 14 TR SMBUS_PCH CLK SloN - 54 5 o423 - TRSTn XDP_TRST L
o7 62 16 12 g XDP_PCH TCK TCK1 900125 o Dl XDP_PCH TDI [OOT 12 16 62 7
o 62 10 6 gy XDP_CPU_TCK . TCKO - 200l TV XDP_PCH _TMG D 2 15 52 &7 C
XDP 60 5 50 XDP_PRESENT# ORI TI CAL
16 12 qom—PCH_JTAGX R1835 0 2 XDP XDP XDP XDP XDP OoP
Vact RBAR=1YB00. %8 28rm C1804 1 |1Rr1831 C1800: 1C1801 1C1806
0. 1UF 0. 1Uf L 64 (M) 82 . F L = 91840 o
== g 4 iy ) g;é’» = Do DWNSLOGVK: 7 —
ity Tie onigid | 51850847 | [ ? o on LI
a n XDP. T 6 16 62 &
L 1 s —— 3T . CPU_TDO ame e e oo
XDP_CPU PRESENT L 3 CRI TI CAL
DhmBL%\§K4(7) -
SoT- 563 O
g —
o[ BT o XDP g&! !Pg% TRST_L 61216 62 65
| = mm o = VAKE BASE=
¢ — XDP. P TRST L 612 16 62 65
RITICAL =" XDP"CPUPGH TRST L o ¢ 22 11 2 os
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 |isted here to show XDP associ ati ons and to make cl ear (:P i o n XDP CPU TDI
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG | sol ation —NEARE 55728 o e 5 oD © <2 o
H 1 59 57 56 54 50 49 44 43 32 17 _PPSV_S0 CRI Tl CAL
PCH XDP Si gnal s Non- XDP Si gnal s e PP3VA S5 Xz%
o> X0P_M.B_RAMCEGD ‘am TP1870 oL e 7 o B
33 16 14 (OOT} XDP_USB_EXTA OC L - R XDP_USB_EXTA OC L T 14 16 33 C1845 1 i 1R1845 SOT- 563 2
53 59 16 14 COOT} XDP_USB EXTB _OC L = XDP_USB EXTB OC L ) 2 35 59 63 R i VoG IsinZZOK a 7;'1' n XDP CPU TNS o e
XDP USB EXTC OC L = VP ul1845 1/ 20w PLACE_NEAR=JTIB00. 57: 28nm © = iesg
- op TP1873 YR oM 2 TALYCIDTGF 22
» —XDP_USB EXTD C L o» TP1874 o 55 7 [y ALL_SYS PWRGD 21 N S XDP_JTAG CPU_ISOL_L w o PRLVOS_SUS
6 16 1 XDP_SDCONN_STATE CHANGE L - XDP_SDCONN_STATE_CHA 15 16 02 =
e e = RRE_BASE= 1 5 NO STUFF
e NO=E N Ne PCH_JTA R1 1K 3
e XDP_M.B_RANCEGL ‘o» TP1876 a0 o NERFEUDEO0. AEB3 26T =
- ™)
18 15¢H XDP_M.B_RAMCFG2 I TP1877 R1890 51 XDP
XDP_M.B_RAMCFG3 el o OB PO e S R e VA s T o
18 15CH 1@;“2].878 ] = N T28mm oP 5% 17 20
£ 51 —
25 18 16 15 rmy— XDP_JTAG | SP_TCK S XDP_JTAG | SP_TCK oo 55 16 10 25 = o7 oz 10 12 %@E%%mm—?’vwl 59 T Z0W M 20T
1 N XDP
» oy XDP_SSD PAIE3_SEL L R1SS1 1K LAANZ 5% 17 20W NMF 20T o7 02 16 12 _XDP_PCH TNS R1892 51 » 1
1 @ XDP_SSD PCI E2 SEL L R1882 1K 1 ap2 o =~ e NOTE Mist not short XDP pins together! o e A STUFE
51
w2 o XDP_SSD_PCI E1_SEL_L gggi 1K 1 app2 S o7 o2 10 12 _XDP_PCH TCKf _R1896 51 2 N
2 (oo XDP_SSD PCI EO_SEL_L 1K 1 2 SSD PCIE SEL_L ) %0 52 NO STUFF
YWy 5% 1720w W 20T ” 65 62 16 12 6 _XDP. [=d TRST 7 51 2 1 L
02 s 10 15¢gyXDP_LPCPLUS GPI O = XDP_LPCPLUS GPI O CBD 15 10 a0 o2 NEARS ; T28mm 3
15 ¢on XDP_PCH GPI O17 .J%GTP1886 =
= a—XDP_PCH G O76 ‘an TP1887
2 10 10 30 (> XDP_JTAG | SP_TDI ARE BASESTRUE ——— XDP_JTAG | SP_TDI oD 15 20 10 2 SYNC VASTER=W LL J43 SYNC DATE=12/ 17/ 201 A
i
Unused & MLB_RAMCFGx GPI Gs have TPs. CP[J/ PCH |\/Er ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. .-,..v
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug. d} Appl e I nc =
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug. S
NOTE: Should force PCH GPl )47 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. TH]:E .I“S;,g.:mpml: A?LgﬂNTSE:THEERTY'
SSD _PCI Ex_SEL_L straps are connected via 1K to common net. e POBLOSOR AGREES TO THE, FOLLOW NG
- _ o . I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 18 OF 120
LPCPLUS_GPIO is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2
System RTC Power Source & 32kHz / 25MHz C 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 46 42 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
Ig{,fa'ngﬂ‘;lsdap;'r}‘s'_ Cwaly Lo support - No Coin-Cell: 3.42V G3Hot (no RO) B o0 00 51 10 25 22 21 20 10 _PPLV2_S3
002 g3 72
pin 5 nust receive S5 power (Stuff, R2042) %% 7 #_PP3V3 S5 PP3V3_SO
7 Coin-Cell & G3Hot: 3. 42V G3Hot 1R1970
tn- . 1 o
%u nCOﬁl lOeI&I No G3Hot: ggg gg C1‘97? o Ve 330K ~ TPS51916 I (leak) = +/- 1uA,
: : % Vih(nin) = 1.8V
No bypass necessary o5 16 125 6 Ei V) 2 u1970 oW \
. _PP3V3_S5RS3RS0_SYSCLKGEN X5R ’
T Ty iR oo B ][R s e
P Yy p : IR1997 s m>—CPU_MEW/TT_PWR_EN_LSVDDO 2la Tas 4 \VEI PWR_EN ,; 4
VAKE_BASE=TRUE
CAM XTAL Power » _PP1V2_CAM XTALPCl EVDD ~ w0 9 5% NCxLINe = NG5 o ne L= MEMTT PWR EN gy 1 o
TBT XTAL Power 62 00 77 20 25 15 _PP3V3_TBTLC g 5 VBAT and +V3.3A are yégﬁ‘év . -
% internally ORed to 23| K PART=SYS RESET E
create VDD _RTC_QOUT. —
Cl924: C1922:| | 01902 > i <
Lg'\//‘ . 0/ J I U1900 +V3. 3A shoul d be first =
e I R avai | abl e ~3. 3V power L
X5R Eéo xR Eéo —F Xgé SLGSL:SF}\,“BCV to reduce VBAT draw. =
CRI Tl CAL
11 lvi cE_25M A 32. 768K|_12 PCH CLK32K RTCX1 2 59 57 56 54 50 49 44 43 33 36 _PPOV_SO
4 CKPLUS_WAI VE=Pwr Ter rTQG1j_ 6
— = VI OE_25M B 0 - R1920
CIAP° R1905 N NS e sXS svsalk alkesm cavERA g PCH ME Di sable Strap Q0K
2|1 & SYSCLK_CLK25M X2 P SYSCLK CLK25M X2 R g 3 [x 25M g 15 SYSCLK_CLK25M TBT 25 o 20W
Ly WS | NO STUFF -la *—PPVRTC_GaH T Q1920 2201
0. @5\/ ~ CRI Tl CAL R1906 vourll . [ For SB RTC Power DWN5LO6VK- 7 SPI _DESCRI PTOR_ OVERRI DE_LS5V
o jgﬁfu Y1905 0201 1M S~ - LoGV-7
)
NCX'T= 25. 000MHZ- 12PF- 20PPM Eé%ow 2D, pad 1 C1910 s 1 s _PP1V5_SOSW AUDI O HDA 2
0%29;3%6 © S 3. 2%2. SV ¥ NEEE — % E | o]®T l» | SPI_DESCRI PTOR OVERRI DE
=
112 = SYSCLK_CLK25M X1 —F Xgé PR
1. éﬁg@@m NOTE: 30 PPM or better required for RTC accuracy L%%\?Kzg |26
1 =+ Sor- 5-63—1 KH
PCH 24 Cr yst al w12 NC RTC_CLK32K RTCX2 . NC RTC ClK32K RTCX2 ppe w'—
NVHz WARE BASESTROE RO TESTETROE = — o ——=—-— . [e st
C1915
6. 8PF nglS w SPI _DESCRI PTOR_OVERRI DE_L 1
3 2Bl LESLRIPIOR OVERKIDE L | 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 24. 000MHZ- 20PPM 6PE o1 A, SMC controls strap enable to allow in-field control of strap setting.
l\lcx‘:@(l\lc . 7 Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
1916 ; 3. 20X2. 50MV SML 20w
6. 8PF 2201
1|I2 . PCH CLK24M XTALIN gy 22
1 +/.JJ.¥1PF VCCST (1.05V SO) PWRGD
- oégnn p 2
CH 24VHz CQut P uts “0 20 29 38 17 18 35 33 12 3,-PP3V3_ S5 PP1V05_S0 6 5,41,15 16 27 36 40 45 50 50
R1927 — LPC_CLK24M SMC i *
o = mp—LPC_CLK24M SNC R 132 5 | LPC CLK24M SMC o = 1930 l(J:TQT3|8AL sl
= . N L Amm —
- 126w °/ V5 74AUP1Q09 E,ZF'?UW
2’\6:1 R1926 X5R- \u/: SOT891 2201
o = m—LPC_CLK24M LPCPLUS R e A AAA 2 LPC CLK24M LPCPLUS (o o o 351716 ALL_SYS P\I\RGD 2 |a 4 CPU VCCST PWRGD o1
- uzfo;:é’w or 55 10 10— PM_SLP_S3_L 1s
' NCx-2-{NC
GN\D
o
s PCH PWROK Gener ati on e e purc
SRR T E LT {—  PMPCH PR m@ g
vepsnREHLERSVS SO . C1g50 " ™
X 0. 1UF
49 ngl%oK 2 %é}{_cgw, NO STUFF WF: Do we need this?
5% o0t R1963?% |°R1960
2012 = 59/u 2%
74LVC2CDBGT 1/ 20W 1rzow CKPLUS_WAI VEZUNCONNECTED_PI NS
NO STUFF 8 "'Sors33 0201 0201
7 35 17 16 ALL_SYS PWRGD 1 1 1 8
ngSl ’ e 0195 7 PM SO_PGOOD srli%\{%amam R1962 SYNC VASTER=J43 M.BL SYNC_DATE=01/ 09/ 2013
’ 1K e
w17 CPU_VR_READY 1 2 CPUVR PGOD R 2 NO STUFF U19502 __ SYS PWVROK R 1 2 __PM PCH SYS PWROK 13 16 55 i
* CHyRKEBASE=S o8
MR R Y / > ST U190 N ead Chi pset Support
oo CPU VR READY — yZbw 4 Dk yZbw oy aep i i |
0201 1/ 288 4 201 Ap le I nc <SCH_NUN|> D
£ j}l@/ CKPLUS_WAI VE=UNCONNECTED_PI NS p .
: ® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
= THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE
PROPRI ARY PROPERTY_ OF APPI
THE PCBESSCR AGREES TO THE FClLON NG
% 35 27 [T SMC DELAYED PWRGD | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 19 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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. G eenCLK 25MHz Power DDC Pul | - Ups
Pl atf orm Reset Connecti ons 5 2k oull e by P
NO STUEE -2k pull-ups are required by CH
Unbuf f er ed R2040 to indicate active display interface.
R2081 2 0 50 30 3 30 10 2 _PP3V3_S3 AR 2 _ PP3V3 S5RS3RSO_SYSCLKGEN : 1 DP++ spec viol ation, should remove!
o000 rp—PLT _RESET L LAMVE LPCPLUS RESET L oo« o2 v v | PP3V3_SSRS3RS0 SYSCLKGEN ., ,, & % 342 1 § § f {-PESV3 SO
1/20W 0201 N DTH=0.
z’fﬁg R2071 NO STUFF Aeta b NO STUFF NO STUFF
129, 2 PCA9557D RESET L - R2020'| |'R2021 R2022'| ['R2023
A VA A e (== R204 2. 2K 2. 2K 2. 2K 2 2K
1/5,3;_/8W 0271817 288N P PP3V3_S0O L0, R2041/ 2 shoul d be stuffed for ) 1/- 2?:@ iZﬁOW 1/2?/:@ iiz‘éow
A BREBUBRRE L ,1\/% G eekCLK A or B depending on S2 rail AN 0 1,56
72 63 62 50 59 L . 0201 R2042 shoul d be stuffed for GreenCLK C 2115 _DP_TBTSNKO_DDC CLK |
5 62 00
B ¥ prava S0 Scrub for Layout Optinization 2 10 1 _DP_TBTSNKO_DDC_DATA
dRuBY
R2042
CRI TI CAL Buf f er ed PP3V3_S5 NN " B TR oK DS DATA
5 @4\'@01@08 R2072 00T BRESL, AAAY 813 . - —
1 G- 1w TBTSNK1_DDC is pulled-up just to indicate that
U207 12— PLT RST BUF L 1 2 SMC LRESET L o o, DP port is used. No DDC on this port, AUX-only.
2 5%
1720w NOTE: Only DDC DATA is sensed by PCH, so
5 1R2070 W5 R2088 DOC CLK pul | -ups are unstuffed
1C2071 100K 1.0, 2 BKLT PLT_RST L - '
i 0/1UF ow /\{E’y\/ oo s
"Fogg.l@m b rooge W Thunder bol t Pul | - up/ downs
.. 0, 0201 CAM PCl E RESET L " Cactus R dge GX2SX signal pulled-up to SUS rail
J—- 156w 62 50 57 50 55 41 10 11 s _PP3V3_SUS
o R2013!
2 10 1 oy PCH TBT _PCIE RESET L — PCH TBT POl E_RESEfm 1 10 o0 10K
- SR - 1/ 2§;Z\7
201
MAKE_BASE 2
25 19 154y TBT_GO2SX BI DI R — TRE __TBT_G®SX BIDIR D o w0 o
Cactus Ridge PLUG EVENT is active-high, always driven (pull-down)
2 10 15 @ TBT_Cl O PLUG EVENT — TrRE ___TBT _Cl O PLUG EVENT 15102
w3008 45 4 b EESVE SO = <@
E Required for unused second TBT port
BvPal¥ L B - TBT B Cl O SEL
G030 - oy DP_TETPB HPD R2O15!
T 2 o IBT_B CONFI G2 _RC K
X5R gERM 2 TBT_B_CONFI vz
o NCSTUFF TBT_B_LSRX 2012
L CRI TI CAL
- 74LVC108
PM SLP_S4 L 2 8 soreet R2016'| ['R2017 R2018'| |'R2019 |'R2014
o7 3 34 2018 13 [T 10K 10K 10K 10K 10K
U20304 CAMERA PWR EN a % 5% % 5% 5%
- o CAVERA_PWR_EN_PCH 1708 = - — D 1/2 20W 1/2 20W 20W
Ne 201, 5201 201, 5201 5201
5 3
RC
Power State Debug LEDs = TBT Al
DBGLED (For devel opnent only) I ases
PP3V3_S5 R2Q94 R2030 NAKE_BASE
. ) ] 1 2 2 10 10 oy DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK o = 0 2
PLACE_S| DE=BOTTOM %/{:51?}2, :35"'WM 15w 28 18 1B DP_TBTSNKO_DDC DATA TRUE :NAKE — DP_TBTSNKO_DDC DATA CBD 5 19 2
402 0201 —
e e e e ceogn ETESNAID -~ me oTESNOLD an..-
RZOZ%% R202%2|< RZOZ%E R202%§ > =DP TBTSNKL M__C N<3..0> — tre DP TBTSNKL M._C N<3..0> s
e e e 3 o 25 10 13y DP_TBTSNK1_AUXCH C P — TrE DP TBISNKI AUXCH C P D 3 s o
s s R o5 25 18 13 DP_TBTSNK1_AUX! N — DP_TBTSNK1_AUX! N 23 10 29
201, 201, 201, 201, 10 13 rmy—DP_TBTSNKI_DDC CLK — TRUE DP_TBTSNK1 DDC CLK Pyt
DBGLED S4 DBGLED S3 DBGLED SOI 3 DBGLED SO w0 13y DP_TBTSNK1_DDC_DATA — 1rE____DP TBTSNK1 _DDC DATA e
. DBGLED . DBGLED . DBGLED . DBGLED Si ngl e-port TBT i npl ementati on does not require DDC Crossbar
D209 D2092 D209 D2095 MAKE_BASE  MAKE_BASE
W GREEN- 56MCD- 2MA- 2. 65V \ /X GREEN. 56MCD- 2MA- 2 3 GREEN- 56MCD- 2MA- 2. 65V N /X GREEN. 56MCD- 2MA- 2. 65V 25 18 15 @I TAG | SP_TDO TRUE — JTAG | SP_TDO am s e 2
N LTQHOG SM- N LTQHIG S ~ N LTQOG SM- N LTQHOG SM- 25 19 10 15 (TR XDP_JTAG | SP_TCK = XDP_JTAG | SP_TCK [ 35 15 1
K BHORERRRTESTRYT N K BHORERRRTESE LM K BHORERRRTESE TN K BHORERRRTESE LI 2 10 10 15 gy XDP_JTAG | SP_TDI = XDP_JTAG | SP_TDI oD 35 20 3
DBGLED S4 D DBGLED S3 D DBGLED S0I13_D DBGLED SO_D 25 10 15 JTAG TBT TMS — 1rE__ JTAG TBT_TMS o102
[mavs = oD
= DBGLED ols DBGLED ols DB%ED ole DBGLED bls No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
DWNSLOGVK. 7 | DWNSLOGVK. 7 | DM\BL%%VKJ = DWNSLOGVK. 7 |
Kh Kh SoT- Kh Kh . .
H H H H RAM Confi gurati on Straps
zc;"“"s1 sG"“"s,, 20“:51 SG":;"S,, Pul | -downs for chip-down RAM systens
10 15 @ XDP_MLB_RAMCFGD
S4 PWR EN - _ - - 16 15 XDP_M_B_RAMCFGL
e PM SLP 54 L w01 XDP_M.B_RANCEG2
o7 35 a6 20 10 13
o I PMSLP S3 L 16 16 K0P M B RAVCEGS _ _ _
. Oy PMSLP SO_L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQD: L

R2051'/ R2052'| R2053!
10K 10K 10K

[6)
9 9 9
1/ zﬁé‘} 1/ zﬁé‘} 1/ zﬁé‘}

201, 201, 201,
= ISYNC MASTER=J43 M.B SYNC DATE:017 17, 2013
H T ITE . .
LPDDR3 Ali as Support Proj ect Chi pset Support
s |
w6 mm—TP_CPU_MEM RESET L = R SRYNEM RESET L Appl e Inc <SCH _NUM>| D
18 15 (TR TP_MEM VDD SEL_1V5_L — TP MEM VDD SEL_1V5 L 54 p :
- o 8 <E4LABEL>
s 21 20 10 18 _PPOV6_S3_NMEM VREFDQ A = PP(iVG §3 MEM VREF%= ,2 A 151020 21 68 NOTI CE OF PROPRI ETARY PROPERTY:
o5 2120 1010 _PPOV6_S3_MEM VREFCA A PPOV6 S3 MEM VREECA A ;502021 a8 THE | NECRIATL QN CONTAL NED HEREI N | S THE
O Sve Sh MEM e ns T POSLSSIR AGREES ' TO THE FOLLOW NG
w200 PPOV6_S3 MEM VREFDQ B — PPOVE S3 MEM VREFDO B 1102 2 o e o o e e e 20 OF 120
o) NOT TO RODUCE OR COP!
602 221010 _PPOV6_S3 NEM VREFCA B — PPOV6 S3 MEM VREFCA B o122 00 T T e e 1T I WoLE R PART
- IV ALL RI GHTS RESERVED
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Page Not es

CPU- Based Mar gi ni ng

VRef Di viders

PP1V2_S3

17 20 21 22 23 40 51 60 68

Power aliases required by this page: CPU_MEM VREFDO A LSQL
. =PP3V3 S3 VREFﬁ/RGN Yy page: FETs for CPU isol ation during DAC nargining 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 margi ni ng option. 1R2221
Si gnal al_i a;es required by this page: ~ %NS L RN VREFNRGN DO A EN_RC = %I\BLOGVK- O
. LOBVK- 7 % [Y 1/ 20W
- =1 2C_VREFDACS_SCL O | sor-5es DoRIEE SRS 12w DDRVREFQDZAE? 1 g R2223 2552 EAR=
- =12C VREFDAGS_SDA T R2120%1|< 201 0.1UF o T7§TD 1450 5 PEBC\E/GN S3 QZr\/2|£2|3| VREEDO A
- =1 2C_PCA9557D_SCL » >—CPU_DI MVIA_VREEDQ o T8 Te 10 <10% - \ o 1820 21 6
- =| 2C PCA9557D SDA - 1/ 20W CERNB;g? ;‘[ @225 - 6 1/12/8‘” PLACE?NEAR:RZ%E:ZLTZT? N-NECKZ-W DTH=0. mm
— — 201, pin 6: »
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm . 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. 4 = féﬁ%"‘fg‘*mzo’ 6: 2mm 120w
CRI TI CAL L 0. 022UF 2’641:2
N %60 CPU MEM VREFDQ B | SOL T 0%, )
oy ) R0 VK- DDRVREF_DAC ORI TI CAL 2 SaRcerw R2220
T RG> e -¢ MEM VREFDO A RC__ 1249, ‘R4l
+ m>—CPU_DI MVB_VREFDQ ol T8 Te 1 2 VREFMRGN DQ B EN RC ~ %NSLOBVKJ 1% i
MR DDRVREF_DAC 5% DDRVREF_DAC O | sor-ses R A o
: R2202! v C2245 1 3 R2243 2t 238 ACE_NEAR=Q260. 6: 3nm
NOTE: CPU DAC out put step sizes: ook 201 0 1UF o T3 To L 100 PPOVE S3 NEM VREF B
DDR3 (1.5V) 7.70nV per step o) s 13 — N P ——— Rt T 1522 23 68
CERM X5R o = | = .28 | - .
LPDOR Ei 2\5/)\/) 3 2 SZ: ot 22 w P50 201, 0201 I @265 pin 6: EA R2242:
o sorse%oeVK- 7 L PLACE_NEAR=QR260. 6: 2. 54mm PLACE2N4 2260, 6: 2mm 81/ 22%5%
k-3 — 1
i 1 201
+ > CPU_DI MM VREFCA ol TH1o CPU MEM VREFCA A | SOL ah Qo022 2l
: i N DDRVREF_DAC CRI Tl CAL S6R cerm R2240
NOTE: CPU has single output for = 0201
VREFCA. Split into two R2265 DDRVREF_DAC M VREFDQ B 124.9, 'R2261
signals for independent DAC 1 2 VREFMRGN CA A EN RC o %NSLOGVK— s 1%
margi ni ng support. \Wen CRI Tl CAL DDRVREF_DAC o DDRVREF_DAC oL s W= oW
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 265 1 % R212063 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU_EN i's | ow o DVMNBLOBVK- 7 100K 0. 1}8"; 0 T7§TD 1 2 PPOV6 S3 MEM VREFCA A 4020 21 e
to renopve short due to CPU. =z J_ 1/ 200 cerdiel 2 M 1% PLACE_NEAR=R2261. 2: 1mm N-NECK-W DTH=0: 3 nm
3l T3 Tt 200 0201 wZow R32621
9] o 2 201
1 1 ¥ = PLACE_NEAR=Q2220. 3: 2nm 8. 2K
- Base r gi ni ng 1 IS el
L0’ 022UF 201,
DAC sets vol tage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL o 9%,
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 2 355, CERm R2260
o T R2285 DDRVREF_DAC M VREECA A L 24.9 1R2281
w3 PP3V3 S3 Rezis . 1700K;  vREFMRGN CA B EN RC o %BLOBVK_ Yo 8, 2K
B 2 PP3V3 S3 VREEMRGN DAC DDRVREF_DAC % DDRVREF_DAC o MR = Vo
b i T v 285 1 = R2283 20 298 ACE_NEAR=Q2260. 3: 3mm
RIE VALTAGESS SV prpVREE DAC DDRVREF_DAC 100K 20t 0. 1U8 ) T7§TD 1730, > PPOV6 S3 MEM VREFCA B 122 21 o
C2200: 1C220 1200 Em,?'xé‘{a 2 s, P 1% PLACE_NEAR=R2281. 2: 1mm MNREREWBHES: Z
2.2UF -0 1UF Yy b3os 20w R2282!
62 1 T 0%, CRI Tl CAL 2 201 §£9%
CERM CERM X5R — .
a02-LF T 0207 ¢/ DDRVREF_DAC 1L (Al 4Rs) - FESog0 e e v 25l
VDD N DDRVREF_DAC 1 0 022UF 201
% 25 19 35 34 Oy SVBUS PCH CLK gsor U2200 vouralt VREFMVRGN _DQ A R2226 4.02K 1 2 VREENRGN A _RDI V R22x6 pin 2: 7 by, 2
2 25 19 15 3¢y SMBUS_PCH_DATA Jsoa N voursf2 VREFMRGN DQ B R2246 4. 02K 1 2 VREFNRGN DQ B RDIV PLACE_NEAR=Q2225. 1: 2. 54m | * g35; &= R2280
&7 54 5 T% 1/ 20W PLACE_NEAR=QR265. 1: 2. 54nm M VREE B ,24.9,
90 8 vourds VREFMRGN _CA_AB R2266 4. 02K 1 2 ¥ EEVRGN CA A _RDI V PLACE_NEAR=QR225. 4: 2. 54mm N
Addr=0x98(WR)/ Ox99(RD) | 1dy & vourps__ VREFMRGN MEWREG |_R2286 4.02K 1,1 5 2 VREEMRGN CA B RDI V PLACE_NEAR=QR265. 4: 2. 54mm e =
GN\D
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 03
?» CRITICAL
DDRVREF_DAC
DORVREE DAG CRI TI CAL 205 1 DDRVREF_DAC
C2202 1 ¢| DDRVREF_DAC R2200! 014k DDRVREF_DAC
0. 1UF —— Ve 100K CERVESEH 2 <Ng U2204 -
N u2201 17200 6201 VA xazss R2214
CERM SR 2 PCAGE57 M, 1 a VREEMRGN_MEMW/REG BUE 15 AR DDRREG FB gy
FN ) pols VREEMRGN CPU EN - =1 s 1/3:'6% PLACE_NEAR=R7415. 2: 1mm
3| p0 p1f7 VREFMRGN DQ A _EN 261
Addr =0x30( WR) / 0x31( RD) 41 p2lo VREFMRGN DQ B _EN
5|2 pal10 VREFMRGN CA A _EN
paf 11 VREFMRGN _CA B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI TI CAL
67 54 38 25 19 16 14 SMBUS PCH CLK 1lscL p6| 13 VREFVRGN SPARE_EN DDRVREF_DAC DDRVREF_DAC
o7 50 38 25 10 16 100gy SVBUS PCH DATA 2lspa P7l45 N R2213*
100K U2204
THRM RESET* 15 5% A2 B
PAD D 1/ 20W VR Bx4253
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. s % DDRVREF_DAC
L r v
NOTE: Margining will be disabled across all = 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % 0w
CKPLUS_WAI VE=unconnect ed_pi ns VF
10— PCA9557D RESET L DDRVREF DAC _ _p i
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG vy
2012 SYNC VAGTERCW LL 943 SYNC DAIE=02/ 04/ 2013
DAC Channel : A B C C D TWILtE
: 4 DDR3 VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4 5
o iy o emh i i |
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divi der
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1. 35V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k di vi der d} Appl e Inc. <SCH_NUM~} D
Nonmi nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: Ox5D) 1. 343V (DAC: 0x68) ® ZE4L ABEL >
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 - 0x69) 0.000V - 2.397V (0x00 - OxBA) 0.000V - 2.694V (0x00 - OxD1) I%Lgrgghzqggggggfiyfﬁw
VRef current: +73uA - -73uA (- = sourced) +82UA - -82uA (- = sourced) +21uA - -21uA (- = sourced) +25UA - -25uUA (- = sourced) |1 TO MANTAIN TH S DOCUVENT | N COV DENCE 22 OF 120
DAC step si ze: 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

8 7 6 2




LPDDR3 CHANNEL A (0- 31)

U2300 U2300
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
68 61 24 NMVEM A _CAA<0O> R2 |cao (1.6F 2) poo| P9 =MEM A 0> 61 60 55 23 22 21 20 _PPLV8_S3 A3 (2 oF 2) B2
o0 o1 20 VEM A_CAA<1> P2 |ca1 8 oau| N =MEM A 1> o A4 & B5
o o 2 NEM A _CAA<2> [ o o[ M0 SMEMA DQ<2>  ma A5 8 &
o0 o1 20 MEM A_CAA<3> NS |cas < Dog| N =MEM A 3> o A6 - E4
o o1 20 MVEM A_CAA<4> VB |caa 3 oot VB =MEM A_DO<4> o ATO b E5
oo my MEMA CAASS> o o N ocs| =MEM A_DO<5> o W | | ot g Fs
o8 61 24 7 M A <6> E3 |cae ® pge| MO =MVEM A, > o1 w S J12
o0 0 20 NEM A_CAA<7> E2 |ca P4 by MLL =MEM A_DO<7> o I3 g K2
ooz MEM A CAA<B> g D2 lcag o poe| F11 =MEM A 8> o U6 i L6
o my MEM A CAASO> o @ lea w D[ FL0 gy =MEM A DQ<9>  Snyw uio o NG
F9 = N4
o207 MEM A_CKE<O> K3 lokeo  OM T_TABLE ﬁf F8 _ﬁm ﬁ ﬂz * 6o o0 51 40 23 22 21 20 10 17 _PPLV2_S3 A8 OM T_TABLE V59
K4 = 61 A
68 24 7 EMCKE<—1>‘—CKE1 CRI TI CAL oar2| ELL —VEM A 12> - o CRI TI CAL R4
o8 24 7 VEM A _CLK_P<0> 33 | T oqu3| EL0 =MNEM A 13> o = RS
68 24 7 EM\M‘—JZCK,C pqral E9 =MEM_A 14> 61 06 T2
D9 = T3
68 24 21 7 MEM A _CS L<0> L3 |50 %2 = =$m ﬁ 1gz o = -
wun mm MEMACS L<l> o Ldgeqs o017 TS —NEM A _DO<17> o B AL
L8 v pats| 110 =MEM_A_DOQ<18> o o s H2
3 |pw pato| 111 =MEM A _DQ<19> . 12 -
P8 pve peo| R8 =MEM A 20>
o J6 | | vboz 03
= D8 |ove pe1| RO =MEM A 21> o G =
18 pe2| R1O =MEM A 22> o 7 =
68 61 24 21 7 EM‘—OJT D3 R11 —VEM A 23> o i3 vsscal o
pepal CL1 o= —VEM A DO<24> o L5 P3
MEM A_ZQ<0> B3 zq0 paes| C10 = =VEM A DO<25> o« P4 Ve
MEM A ZO<1> B bce| 9 s -MEMA DO26> - 7
3 =
ss 2110 15 PPOV6_S3_NMEM VREFCA A \VREFCA g; Bil =NEDEM ﬁ &ggz o P6 "
w2110 0 PPOV6_S3_MEM VREF VReFDQ Ocpo| BLO > =NVEM A DO<29> oo ., 5 =
AL B9 =VEM A 30> o3
NCx—— DRBOL 20 g =MEM A DO<30> o
NCx2 | Dce1| B8 =NEM A 1> o 00 60 51 40 72 22 71 20 10 7 _PPLV2_S3 F2 b2
NC: L11 =NVEM A N<0>
oWl DQs0_d o
NOX5 oL Ol g =MEM A DOS N<1> o H ] | vooca ko
NCX 513 pgs2_d Pt o= =MEM A DB N<2> ~m o = =
NCX— 1 nu Dgs3_g Pt =MEM A N<3> o ®
%XW | L10 =MEM A DOS_P<0> " 68 60 51 40 23 22 21 20 10 17 _PPLV2 _S3 g; )
NCx—2 | pos1_T1| GLO =MEM A P<i> o ) vssq | K10
Yo B e
T—“z—LE 61
NC U13 - a2 ML2
NCx—— )
[ Ho N6
NC K9 H11 P12
NCH] Ne R6
NC*— 2 T6
110 1 vooo T12
K8
K11
o0 60 51 10 20 2 21 20 10 17 PP1V2_S3 . s
g
JiC23OO 1C2301 |1 C2302 |1 C2303 |1 C2304 ([:C2305 |[:C2306 JiC2307 N2
0. 1UF L0 1UF L IUF L TUF L TUF L 10F L ToUF T0UF
19% - 1% T 1% - 9% - 1% - 1% —— 20% 20% R12
2 16V 2 16V 2 10V 2 10V 2 10V 2 10V 2 25V 2 25V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM ull
T 0201 0201 402 402 402 402 0603 T 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 . =
JiC2320 1C2321 [+ C2322 |1 C2323 |1 C2324
TOF L T0F L T0F L TOUF TOUF
lg“/n -T— lg“/n - lg“/n -1 20% 20%
10V 10V 10V 25V 25V
—IZXSR 2 ¥5R 2 X5R 2 X5R. CERM —|;>6RCERM
402 402 402 0603 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 . =
JiE:ZF310 1 C2311 |1 C2312 PLACENENT_NOTE:
2 1% T 1% T, 3% 10uF caps are shared between DRAM
35 35 R CERM Di stribute evenly.
o0 55 22 22 21 20 PPLV8_S3 . =
JiC233O 1C2331 (1 C2332 |1 C2333
I 1
187 187 380 380
2 X5R 2 ¥5R 2 X5R. CERM 2 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
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL A (32-63)

u2400 u2400
LPDD§B3(§A16G3 LPDDR3- 16GB
FBGA

wonmm MEMA CAB<O> o Rl (16F 2) oo P =MEM A_DQ<32> “ w2 220 _PPLVB_S3 A3 (2 & 2) B2

wonmm—MVEMA CAB<1> 5 P lon 8 oo N8 =NVEM A 33> o v [ B5

woomm MEMA CAB2> o Wl D[ NI =MVEM A DO<34> - A5 8 5

o6 o1 26 MVEM A_CAB<3> N3 |cas g pos| ML =MEM A 35> o AS . E4

o o1 20 m@ NEM A CAB<4> g VB |can 2 poa| M =MEM A_DO<36> - AL0 < ES

o8 o1 26 MVEM A_CAB<5> F3 |cas S pos| M@ ¢—o_—VEM A DO<37> o % | | voor 2 F5

oo oy NEM A _CAB<6> g Eilox 2 D[ MO0 g =MEM A DO<38> o v 3 J12

o 61 20 MEM A_CAB<7> E2 |car P bo7| ML =MEM A_DO<39> o U 3 K2

o o1 2 [y MEM_A_CAB<8> pe 22 |cag fa oog| FLL =MEM A _DQ<40> o Us i L6

o0 o 26 ry—VEM A_CAB<9> . @ |cao w poo|_F10 o=p =VEM A DQ<41> D - uio o M5

F9 = N4

o8 20 7 MEM A CKE<2> K3 |ckeo OM T_TABLE ﬁ‘l’ = _ﬁm ﬁ igz o o8 60 5140 23 22 21 20 10 17 _PPLV2_S3 A8 OM T_TABLE Y5
K4 - —‘-‘—Lw 61 A

wo - MEMA CKE<3> o % loE mirical ozl ELL =MEM A_DO<44> o = CRI TI CAL R4

o 24 7 MEM A CLK P<1> 33 |k T paor3| EL0 MEM A 33> 761 68 53 R

o > MEM A CLK N<1> g 32 | ¢ = o—s -MEM A DO<46> . = T2

D9 = T3

o0 20 20 7 ry—NVEM A_CS_L<0> L3 oo ﬁz = zﬁm ﬁ ig: o > ©

68 24 20 7 EM‘—MCCSP oa7| 19 =MEM_A_DQ<49> - i T5

L8 Ipvo pQig| T10 @=p—=VEM A _DQ<50> ao - iz H

l 3 |ow paro| T1L e =MEM A DO<51> e T5 =

P8 lowve peol R8 =MVEM A 2> o1 J6 03

= D8 |ove pe1| RO =MEM A 53> o 1| VP2 =

38 pgee| R0 o= =VEM A DQ<54> oo = © m

68 61 24 20 7 EM‘—OJT D3 R11 —VEM A 55> o i3 vsscal o

b4l CLL o —MEM A DO<56> L5 P3

NVEM A ZQ<2> B3 |za0 paes| C10 = =VEM A DO<57> D o v

MVEM A_ZQ<3> B4 |70 e 9 =MEM A_DO<58> o 2

P4
=3 =MNEM A 59> Ps

65 20 10 1 PPOV6_S3_MEM VREFCA A VREFCA DR7L 2 g =MEM A DO<S9> % "
us
9]

g| B11l = M A > 61
ss 20 1015 PPOV6_S3_MEM VREF VREFDQ gg e =MEM A DO<60> ZVEM A ols o
NCx—2 oeso| B9 ‘_.' ®_VEM A _DO<62> EE o

NCx 2] o[ B g =MEM A DOS63>  cmw A = =V~ B 2 o1z
R A3 s0_G 2 =VEM A Ned> o M | | vooca F6
NCX—5 oost_q &t =NVEM A N<5> o 2 F12
%35 B13 D@Z,C_Eﬁ - NEN'I\EAMAA N<Ng; i = s
X—1| DQs3_d = > 61
NCx— - o o0 o1 40 25 22 21 20 10 1 _PPLV2_S3 ALL =
NG 113 paso_T] L10 =MEM A _DQS _P<4> D - o HLO
NCx—2 | post_T| GLO =MEM A P<5> o ) vssq | K10
Nowe_ 2 | Dsa 1 P08 NEM A DQS_P<6> & v oo - 09
NCoUEZ boss_T D10 — =NVEM A_DOS_P<7> n Gz "
NCx—— a N6
Nexe H:'i P12
Nc&] Ne R6
R3 39
NCx T6
110 1 vooo T12
K8
K11
o0 60 51 10 20 22 21 20 10 17 PP1V2_S3 . KL L
g
JiC24OO 1C2401 (1 C2402 |1C2403 |1 C2404 |+C2405 JiC2406 N2
0. 1UF L0 1UF L 1UF L TUF L TUF L 10F TOUF
s T, 1% T, 18 T, 8¢ T, i8¢ T, 18 300 R12
—F X5R- CERM 2 X5R- CERM 2 X5R 2 X5R 2 X5R 2 X5R —F X5R- CERM ULl
0201 0201 402 402 402 402 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 . =
JiC2420 1C2421 (1 C2422 |1 C2423
laF ::10F ::laF 1QUF
—Ij L% S 187 S 1V —Ij 300
X5R X5R X5R X5R- CERM
402 402 402 0603
1
o6 60 51 40 23 22 21 20 19 17 _PP1V2_S3 . -
Jiclszzuo 1 C2411 |1 C2412 PLACEVENT_NOTE:
10% — 10% —— 20%
19% 19% 20% 10uF caps are shared between DRAM = =
—F 8 2 x5 2 5K cenu Distribute evenly. SNC MASTERCVASTER SYNC DATE=NASTEN
| PDDR3 DRAM Channel A (32-63)
-4 BTG Ve yaz |
w0 5 2 2 2 20 _PP1V8_S3 . d} Appl e I nc. | <SCH_NUM> I D
JiC2430 1C2431 |+ C2432 8 <E4LABEL>
1UF —1UF —— 10UF NOTI CE OF PROPRI ETARY PROPERTY:
2 igé‘ 2 igé‘ 2 %géi THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
B8R B8R X5R CERM PROPRI ETARY PROPERTY OF APPLE | NC.
402 402 0603 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
—_ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPDDR3 CHANNEL B (0- 31)

U2500
LPDDR3- 16GB
FBGA
68 61 24 NMVEM B_CAA<0> R2 |cao (1.6F 2) poo| P9 VEM B 0> 61
68 61 24 NMVEM B_CAA<1> P2 lcar 8 pq| NO -— =MEM B DQ<1> D -
w0 o 26 MVEM B_CAA<2> 2 | . o[ N0 oo =MVEM B_DO<2> o -
68 61 24 ﬁm S CAA<§’>1> $ cA3 g D®B :gl —t =$m g &?: D o
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= 05 25 _DP_TBTSNKO_M._N<1> D17 | ppsNko_1_N DPSRC 2 P | _Al2 TP_DP_TBTSRC M._CP<2>,, 2201 201, 2201 2340:1
B13 CN<
os 2o _DP_TBTSNKO_M._P<0>  E20 |ppsnko o p  |% o ° DPSRC_2_N TP _DP_TBTSRC M. 22 s IBT XBAR EN_L
o5 2o _DP_TBTSNKO_ M _N<O> D19 | ppsnwo o N |@ > g pPsrc_ 1P| A0 NC DP_TBTSRC M._CP<1> L = = 2105 _TBT_GO2SX_BI DI R
B11
b TBTSNKO AUXCHL P 76 | cponko_avx P < o DPSRC_1_N NC DP_TBTSRC M__CON<1> , R|2|881 for C:(A,t‘ . .
SNKO AC Coupl i ng os 2o _DP_TBTSNKO_AUXCH N BS | DPSNKo_AUX_N I Y| oesroopl A8 TP_DP_TBTSRC M._CP<0> g‘f OG\QISOSE??P ? olg (I)?2881
B9 CN< A —
DP TBTSNKO M. C P<0> (C2820 DP TBTSNKO M. P<0> 13 (0T} DP_TBTSNKO_HPD u DPSNKO_HPD_ | D‘ é DPSRC_O_N TP _DP TBTSRC M. 02 if necessary. 3750w
= 0P _TBTSNKO_M._C P<0> Leasn I—gzg%—mr— - . - n besre A Pl € NG DP TBTSRC AUXCH CP., Stuff one of R2881/2. |,
R2830* es 25 _DP_TBTSNK1 M._P<3> E6 | ppsnk1_3_P — DPSRC_AUX_N NC DP_TBTSRC _AUXCH CN.,
o s m—DP_TBTSNKO_M._C N<0> C2821 . ey DB TBTSNKO M. N<0> 5 SoOK o DP TBTSNKL M. N<3> % | ppankt 5 N ) = IBT_GPIO 9
0. 1UF | 1388 &% o5 3 DPSRC_HPD_cp|_ V3 DP_TBTSRC HPD » IBT GPIO 14
o 2o _DP_TBTSNK1_M__P<2> E8 | ppsnkt 2 P — NO STUFF
o s m—DP_TBTSNKO_M._C P<1> C2822 DP_TBTSNKO_M._P<1> 201 o o7 5
1UF st e z = DP_TBTSNKL M. Ne<2> DPSNKL2 N | &1 0 2/ coesx|_YL TBT_GOPSX_BI DI R <CED 5 10 23 11R02OE|;<32 R281%3K1 11R02K882
o s rmy—DP_TBTSNKO_M._C N<1> C2823 DP_TBTSNKO_M._N<1> 4 o 1 s 25 _DP_TBTSNK1_M._P<1> E10 | ppsnKi 1 P E (FORCE_PWR) GPI O 3| V2 TBT_PWR EN am s 5% 50 5%
0. 1UF ><5RLZ CERM - o5 2s _DP_TBTSNK1 M. N<1> D | ppshki_1_N GPI O_4/ WAKE_N_ 24 SMC PVE S4 DARK L oD °s 36 g’%iuw Y ig‘lN Z)iuw
o s [y DP_TBTSNKO_M__C P<2> (2824 :|: DP TBTSNKO_M._P<2> ... w2 DP_TBTSNKI M. P<O>  E12 |ppoya o p  |¥ GP10.5/G0 PLUG EVENT e SePL U EVENT w18 z 2o®
0. 1UF ] o5 2o DP_TBTSNKI M _N<O> DIl @ ) ) SDA_ <D
DP_TBTSNKO_M._C N<2> C2825 1|: " Dp TBTSNKO_M_Ne2> T prea_oN @0 7/cosa_on A2 SVBUS PCH CLK am
o e 0. 1UF I‘m%—rsv—m'r—zs e o 25 _DP_TBTSNK1_AUXCH P A4 | DPSNK1_AUX_P GPI 0 8/ EN_Cl O PWR aD+|_P3 (IBT_EN CIO PWR 1)
C2826 e os 2o _DP_TBTSNK1_AUXCH N B3 | DpsnK1_AUX N P10 5 KGR SX_ D M; BT P09
o s o DP_TBTSNKO_M._C P<3> 1] DP_TBTSNKO_M._P<3> ,, o 5 el 4l T TBT GPI O 14
o 80.2%UF oF oy, oor 1 13 (o) DP_TBTSNK1_HPD DPSNKL_HPD._| P I8 N7 S—
o s my—DP_TBTSNKO_M._C N<3> L] DP_TBTSNKO_ M. _N<3> o
0. 1UF | TR R, R2831°* A_R2D G P<0> @4 | pp 01 C0_TX_P/DP_SRC 0P| [PB.OIC2_TX PIDP_SRC.0_F R4 NG TBT B RPD CP<0> ey
2828 1 25% A RRD C N<O> E24 | pA 01 00_TX_N/ DP_SRC 0_N PB_Cl C2_TX_N/ DP_SRC_0_N_N24 NC TBT B R2D CN<O> oo
o "E——|DP TBTSNKO AUXCH C P 0. 1UF’ I—Rrv—rz;v—m-r—;5RLz v, DR [ETSNKO AUXCH P 2 o 28, A D2R P<0> @2 | pp a1 oo_RX_P % % PB Clce_Rx_P|_R22___NC TBT B D2RP<0> am
o 13¢qgry—DP_TBTSNKO_AUXCH C N C2829 11 DP_TBTSNKO_AUXCH N, o A DR N<0> £22 | pa G100 RX N 2 2 Pecce RN 22 NC TBT B D2RN<O> <) 2 225 TBT_A _DP_PWRDN
0. 1UF 'l 5R ceRm = A_CONFI GL_BUF KL | pA_CONFI G/ 1 ©_0_LSEO PB_CONFI GL/ €l O 2_Lsed_Pt TBT_B_CONFI G1_BUF am e s _IBT_B DP PWRDN
. A CONFI &_RC ' | PA CONFIG2/CIO0_LSCE_| | PB CONFIG2/ClO 2 LSCE M TBT_B CONFI&_RC am e 202725 1BT_A HV_EN
SNK1 AC Coupling » TBT_B HV_EN
A R2D C P<l1> L24 | pa cio1_Tx PIDP_SRC 2P| [PB.acs_Tx ProP src 2 Pl Y84  NC TBT B R2D CP<1> oo -
oo e 5@———|DP TBISNCL M. C Pl C2803?U'; I—mv—n;v—lmj-r—;5RLz v, DR TBISNKL M. P<O> . . A R2D C N<1> J24 | pA_CI OL_TX_N DP_SRC 2_N PB_CIO8_TX NDP_SRC 2 N_Y24 NC TBT B R2D CN<1> oD R2888! 1R2887
s DP_TBTSNKI_M._C N<0> C2831 .|: DP _TBTSNKI_M._N<O> .. A D2R P<1> L22 | pa Gl o1 R P % % P cis Pl Y22 NC TBT B DPRP<1> P 1/1203|v<v %%:W
> J
= O | g% By, 020t A _D2R N<1> PA_CI OL_RX_N S I8 PB_CI CB_RX | NC TBT B D2RN<1> am = B, .56
o105 DP_TBTSNK1 M._C P<i> C2832 .|| DP_TBTSNKL_M._P<1> ., A_LSTX N2 | PA LSTX OO 1_LSEO PB LSTW O O3 Lsed L6 NC TBT B LSTX oD =
0. 1UF 'l x5R ceRm A_LSRX J6 | pA_LSRX/ 1 O_1_LSCE PB_LSRX/ Cl O 3_LSce| & TBT_B_LSRX am e 4
os 105 rmy—DP_TBTSNKI M. C N<1> C2833 | DP TBTSNK1 M._N<1> . o — 1
0. 1UF 'l x5k ceRrm 60 TBTPA M._C P<1> A6 | pa DPSRC 1_P U) PB_DPSRC 1_p|_A20 DP_TBTPB M._C P<1> Flesny =
o 0o mDP_TBISNKL M._C P<p> C2834 :||: DP_TBTSNKL_M._P<2> .o o TBTPA M._C N<l> P17 [pa DPSRC 1N Peopsrc 1 N B2L  DP TBTPB M._C N<l> oy -
o 80.3%UF ToE oy, o TBTPA M__C P<3> A8 | pa ppsrc 3 p Pe_DPSRC 3P| A22  DP_TBTPB M._C P<3> oy Kol V2 S A ) SYNC DATEZ01/ 2072013
o 10 DP_TBTSNK1_M._C N<2> e DP_TBTSNKL M _N<2> o o TBTPA_M__C N<3> _ B19 | pp ppsrc 3 N PB_DPSRC 3 N_B23___DP_TBIPB M_C N<3>
0. 10F | Mgy, por — o e o oD Thunderbolt Host (1 of 2
60 TBTPA AUXCH C P F3 | pa_AUX P PB_AUx_p| DL NC DP_TBTPB AUXCH CP 62 69
65 18 5 DP_TBTSNK1 P<3> 1U'; 20% -7 IOJ; TBTSNK1, P<3> ;¢ - TBTPA AUXCH C N F1 | pa AUX N pB_AUX_N_E2 NC DP TBTPB AUXCH CN G e d} Appl e | nc. <SO‘|_NU'V|> D
o 105 rmy—DP_TBTSNKI M. C N<3> C2837 DP TBTSNK1 M._N<3> . o TBTPA_HPD HL | pA_DPSRC_HPD pPB_DPSRC_HPDL_K3 DP_TBTPB_HPD ams ° <E4LABEL>
0. 1UF 11 eR certa 26 27 "328 GPI O 0/ PA_HV_EN BYPO GPl O 1/ PB_HV_EN BYPO "’i TBT B HV_EN o = THE: .I“Sima.:mpm: AIR:\IEEF}-AEsEYINPIS:THEERTY:
L
o DP TBTSNK1 AUXCH C P C2838 DP_TBTSNKL_AUXCH P_ . o = GPl O 10/ PA_Cl O_SEL/ BYP1 GPl O 11/ PB_Cl O_SEL/ BYP1 = $S¥ g (DZIP OP\?\IFE?IISN oo i PROPRI ETARY PROPERTY GF APPLE | N ©
& 1UF XIUS‘VR CEIERVM 020T 28 GPI O_12/ PA_DP_PWRDN BYP2  GPI O_13/ PB_DP_PWRDN BYP2, oD 25 | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 28 OF 120
Il NOT TO REPRODUCE OR COPY I T
oo e e Db TEISNKL AUXCH C N C2%3?UF o TV DO TBTISNKL AUXCH N - For used port, pull CONFIGL, CONFI &, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE CR PART
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62 60 27
???
250

EDP:

EDP nunbers are from 12/22/2011 emil

Power consunption figures from CR DG vO0. 57,

PP1VO5_TBTLC

mW (Si ngle Port)
mV (Dual Port)
1600 mA

PP1VO5_TBTCI O 27 60 62

ORI TICAL 2727 mN (Singl e- Port)
310 | yecipo_on OM T_TABLE veetpo | K11 E7D'(:),O mémnzl -Port)
J12 | vecipo_on U2800 vecipo | K15 .
C29001 1C2910 [1C2 914 | yeerpo_on CACTUSRI DGEAC oy pp [ L10 C2941 1| C29421 C29431 C29441 C2945:1 1 C2905
1008 — —— 1, 0UF  — 1, J16 | vecipo_on FCBGA veepo | _L14 1L.ogE — 1045 — 108 — 1.00f — 1.00F— —— 10UF
623 0% 0% J8 (svm2 oF 2) MLL 623 623 623% 63V 6.3V Ry
CERME X5R 2—|7 2 3R 2 %R VCC1PO_ON VCCLPO YR 2 X5R 2 YR 2 YR 2 YR 2 —F R\ X5R
0402°1 0301- 1 0301- K7 | voc1po oN veeLpo |_MI5 020171 020171 020171 02011 020171 02~ 1
T15 | vociPo_oN vecipo | NLO
U4 | vocipo_on vecipo | N4
V7 | veeiPo_oN veerpo | P11
C29011: 1C2914 [1C2 V8 | voctPo_oN vocipo | P15
1048 — — %‘00 UF — é“jo‘l 610 | yocipo pe veeipo [ RLO
CERVEX X’z & \ 2 %8 2 - veerpo | R4
04021 0201-1 0201- G| VeCPO_PE voeipo | 711
VCCLPO_PE Uio
GL6 | vecipo_PE > VOCIPO |
= | 98 |vcaipo_pe VECLPO o PP3V3_TBTLC 15 17 25 27 60 02
HL9 | vocipo_PE VOCLPO ??? MW (Singl e-Port)
K19 | vocipo_pe W 250 mW (Dual - Port)
M9 | vocipo_PE xgz = EDP: 50 mA
Tror| VOSir0-PE vacaps [ 17 C29711| C29721| C29731| C29741| |1C2960
VCC1PO_PE T oyf - T.oyE - T.oyE - 1T.ouE - L J0UF
V15 | vecipo_PE veesps_ciof L18 62 SZ’;— 62 g’z—— 62 g’z—— 62 g’z 2 %é\a
V19 | vecipo_pe vecspe_ciof M8 020>1<- 1 020>1<- 1 020>1<- 1 020>1<- 1 T Foo 1R
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | vec1po_PE vocapa_pp |_HIL
S8 | vec1Po_DPAUX VOC3PS_bP :12
H9 | vec1po_pPAUX vecsps_bp 7
- VOC3P3_DP
ADL |yss vocspa_prAux [ H7
K13 | yes
K9 |vss
12 | yes PP3V3_S4_TBTAPVR . 21 20 s0
L16 | vss veespa_poc | K7 EDP: 10 mA
L8 |vss
M3 |vss vsspe | 22
M7 | vss vsspeE | @24
M |yss vsspE | &
N12 | yss vsspe |6
NI6 | ysg vsspe | B
N8 |vss vsspe | D21
P13 | yss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
RIZ | yss vespE |_F13
R16 | yss vespE |_F15
R8 | vss vsspe |_F17
T13 | vss vsspe |_F19
T17 fvss vsspe |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
W | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | \ssPE vsspe | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe | Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
N vssPE |8 SYNC_NVASTER=J15 B SYNC_DATE=077 167 201
VSSPE vsspe |21 ——
o] S vesrE |3 Thunder bolt Host (2 of 2
VSSPE VSSPE BT .
L 1 d} Appl e | nc. <SCH Num>| D
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 29 OF 120
Baker (Apple) Il NOT TO REPRODUCE OR COPY I T

from Hai m Lustig (Intel) to Paul
| BL doc #472455.
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Page Not es

S| 8409DB:
Vds(max): -30V
Power aliases required by this page: CRI TI CAL Vgs(max): +/-12V TBT 15V BOOSt RegUI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) 080 Vas(thy: -1.4v CRITI CAL
- =PP15V_TBT_REG (15V Boost CQutput) SE8409DB Rds(on): 46nOhm @ 4. 5V Vgs CRI TIgCgL
- =PP3V3_TBT_P3V3TBTFET (3.3V FET I Nput)  czfo se 4s 47 40 3o ~PPBUS G3H EA ld(max): 3.7A @70C 6. 8UH 4. 0A D3095 ppisv TBT N
- =PP3V3_TBT_FET (3.3V FET Qutput) 8-13V Input © e PPVIN SASW TBTBST_FET . LYY YLz TBTBST_BOOST AN L vout = 15. 1V
- =PP3V3_S0_TBTPWRCTL Changes required O ualb™ NERENW BHES: 35 Pl MBO62D- SM ggg@ggﬂ 35" DFLI§|230L '
- =PP1VO5_TBT_P1VOSTBTFET (1. 05V FET | nput) for 2s. 121 Vol tage not specifi eﬂ here, C3090 :| C3091: = B R3889 Max Current = 1.0A
- =PP1VO5_TBT_FET (1. 05V FET Qutput) R3080" 3080 o add' pPopert y*Bh“anot her “page. 10UE 10UF —— TBTBST_SNS1 1 2 Freq = 300KHz
) 5 i : -
Signal aliases required by this page: 47%§ = xsr B, 2 x5 BV, 2 :
- =TBT_CLKREQ L w2BWS T 188 “a R3091: 0603 oss |
- =TBT_RESET_L 201, pris 200K N ool
I(BO\/I o;ot ions provided by this page: TBTBST PWREN DI V_L 1/2§,:‘4/'\7 = N [— | PLACE NEAR=C3095.1: 2 nm
NONE; 201,
R3081" <R1> 1grEST EN LMLO 25 |ew oo Cgégg‘?)" st
1/ 200 LT3957 sns2|_3
A TRIESTINIVCE | 20 e o
TBTBST PWREN L M NERECR-W BTHES: 2 Tm .
TBTBST_VC 30 fve >
%005 3092 3087 W NERESR-W BFFES: 2 T T .
DMVN32D2LFB4 C3081 ¢+ 1 1 1 1
GeNL006HA- 3 2.20F - | T2.20F - L 47PF R3093 TETBST_RT 33 RT =
SVERE i 2__ R céﬁ\r?: 2 2 %‘g\u/ OG- CERM 11200 X5R- CERM 2
OR Ry T 0501 M, TBTBST SS 32 |ss
31 TBTBST_FBX
e TRTBSTYE RS 24 [one S0 shorted to " MR ETEE 7 T
= 1 1 G\ insi de package, NO STUFF ' 1 1 C3084 1 C309A 1 C3099
R3092 1 C3082 13093 R3094 1 C3094 no XW necessary. L (3589 3096 TSUR L5 _I* 5 0010r
3. L 22UF —L 3300PF . L ¢ 330F SaD D 3K i A == oo
150w ;%Y ;8 1280 T, 9% — —— 100PF 1180 2 52¥ cerm 2 52% cerm 2 % cerm
2540:1 2 ;%?— CERM 2 é;gicERM 2’641:2 2 %;gm X5R NENE NMEMNEES 5 %M 1‘552 0603 0603 0402
<R2> . GND_TBTBST_SGND o <Rb> C3085: C309B:
WLQ(falling) = 1.22 * (RL + R2) / R2 NERECK-VY BTH=G: 35 1008 — 100F ——
WLO(rising) = ULO(falling) + (2uA * R1) AV YoR CBRYI 2 x5 CERM 2
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on i
02 1359 %98 ¢ _PP3V3_S0 Jo
BRARSST SN PP3V3_TBTLC o1 25 20 27 00 62 ' @I\%%gew- 7 'R3088
SOT- 563
330K
*R3040 -| CRITICAL [*R3007 o 5% w
10K 5] 100K s g. vax vgs: 10v 561
go%g 1rzow Uu3000 1/ 20W 1
DWNB2D2 L Fi hal 5201 SLAAPO16V] 201 TBTBST SHDN DI V
thrgaoe S ] ;n TDEN PP1VO5_TBTLC 5 2 e « =
*R3087 a|D
s TBT ENLCPWR_G[ R [0 3000 330K — g88
o 0. 1UF 3 06
= ~ e 5 > )
l_n_l 19% 1/ 20w SOT- 56!
16V ME
X5R- CERM 2 5201 t—
s PCH_TBT_PCl E_RESET_L 1B PAE RESEL L ® s e
ﬁ"') DLY = 60 ms +/- 20% L
atform (PCle) Reset . E SMC_DELAYED PVWRGD (17 55 30
EN
— TBT CLKREQ ISOL_L 25 27 =
+ o TBT_CLKREQ L sar (€ 7 =rer QKREO 1Sl L ..o,
Pul | -up provided by SB page. P = a
n o
n 1
BT EN LC 1S TBT "POC' Power-up Reset
R3011 = w0 25 26 25 _PP3V3_S4_ TBTAPWR
S6. 5K TBT_EN LC RC3V3
% n ] H
B 3.3V TBT "LC'" Switch i pe——
20t U3010 s Pul | -up: R2810 PP3V3 SO go.02.0.72
63 62 60 59 57 54 43 42 TPS22924 2821820 17 10 27 20 34 30
R i b & PP3V3_S0 o Scspg " PP3V3_TBTLC - 15 17 25 26 27 60 62 2 lsense U303 0reser s TBT_PVR ON POC RST_L o HE S 372,78
MN  vou Max Current 2A (850 S350 'R3030
B2 B1 | P
TBTPOCRST CT 3 N ( 4 TBTPOCRST MR L 025
CRI TI CAL u3010 T ao TR ™ Dnmsl_gnggsz
G010 v Par t TPS22924C 1C3031  C3030: -
t U 20% 0. 0047UF 0. 1UF —— TPS3808G25
o-3V g Type Load Switch 10% 1T 15
ozoﬁzlr 3 yp 2 2% 5r Y, 2 Vt = 2.33V +/- 2%
R(on) 18.5 nGhm Typ 0402 0201 Delay = 27.3ns 025 1
@2.5v 25. 8 nthm Max 330PF
C3011: = L 187
1. 0UF —— X7R- g%grin
2N T
X5R 2
0201-1 =+
R3016 =
N TBT_EN LC RCIVO5
- n 1 a
Wb 1. 05V TBT "LC'" Switch w205 21 1,305 114 5, PPLVO5_SO 1.05V TBT "CI O' Swi tch
0201 LJS015 62 60 27 26 25 17 15 PP3V3_TBTLC LJSOZO
10 0 30 27 17 0,15, 31,9 3, PPLVO5_SO TPSZ2920 PP1V05_TBTLC 2 27 50 o2 ) TPS22920 PP1V05_TBTCI O 20 60 o2
Bedshet & o (oS3 m_[TMex Current = 4A (850) R390209 /; AL o Max Current = 4A (850)
B2 ]VI N vcm[ Bl 1 280 ]w N vcw[ l |3
= CRI Tl CAL = U3015 201, = CRI Tl CAL = 020 SYNC MASTER=W LL J43 SYNC DATE=12/17/201
Par t TPS22920 T
C3015:| 4 o2l Part TPS22920 TBT_EN CI O PWR o : TBT Power Support
1. Ozhg".,fﬂ—— G\ Type Load Switch 3020 S Type Load Switch e
6. 3V = 1 =]
ozoﬁ;r B R(on) [ 6.1 nthm Typ $8025 2k 10U L 8 R(om) 7161 nChm Typ d} Appl e | nc. SSCHINUW D
NO_STUFF @1 09V 110.4 mohm Max sor-ses | K Sdi 2 @1 : oo e <E4L ABEL>
C3016: = H oot s NOTI CE OF PROPRI ETARY PROPERTY:
1. 0UF —— 2[cts THE | NFORMATI ON_CONTAI NED HEREI N | S THE
N ' = e POBLOSOR AGREES TO THE, FOLLOW NG
020);_5;& 25 13 [T TBT EN CIO PWR L | | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 30 OF 120
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8 7 6 5 4 3 2 1

3V/ HV Power MJUX
V3P3 nust be S4 to support wake
from Thunder bol t device attach. PP3V3 S4 TBTA
wzslie 17 1619 12 11 3, -PPSVE_S5 Noni nal M n Max
CRITI CAL IV3P3 1100mA 1030mA 1200mA
c32871| €3280:1 13281 IHVSO  890mA  830mA  930nA (assumes 15V, 12Wmi ni num) C3 20 1
260UE Lt 220 - L 6" 1UF IHVS3  890mA  830mA  930mA (assunes 3S, 9-12.6V, 7.5-11.7W F—: | 5 GNAL_ MODEL=TBT MU
20% 20% 1 17 18 X5R- 8% 2 VDD
D og&jéggaég 2| xsR- ce?z%g 2 2 Ogg-lcEw PP3V3_S4 TBTAPWR .5 2 2 20 o0 G\D_VOI D=TRUE CBIS J 2(,‘6L
19 vapaout] 18 RER W BTHEG: (73 th Cs) = CBTL05024
20])vars o) C3277 42 = ;
o2 c0 27 _PP15V_TBT 12 PP3VIRHY 4 TBTAPVR w2 qonIBT_A D2R N<1> '—|o. A70F AL W TBT A D2R C N<1> 7 | VNN 15 TBT A QO SEL .
18. 9V Max : 2w o J DL N A BFHES 28 W = = g B A D2R P<1> C3276 1|2 w TBT_A D2R C P<1> 8 Jre. A 0 e 24_DP_AUXCH [SOL_L =
c32151: [rc3210 32851 103286 1C3211 0. 470F Ié%éw P o P & _TET A DP_PVRDN am >
75 0E 1 UF C'EJ'STZ'lCSL 0.1 —— : oAU DF TBTPA AUXCH C N C3230 1 « DP_TBTPA_AUXCH N 1 |aux
) — i’gg/} D33 L TAORGPR XBR_EE 2 st Tz g;{ ® =D S TETPA AUXCH & P 0. 1UF |}< é’%@ « DP_TBTPA_AUXCH_P 2 Jaux+  (1PY) AUXI O 23 TBT_A_D2R1_AUXDDC N o 6
X5R- GERM 2 2 %5 N 201 402 D 3231 1 I_TW_mv_l (1PD) AUXI OH| 22_TBT_A_D2R1_AUXDDC P4, ¢
16 |ENHVU FAULTZ| 4 0. 1UF X5R- M 10 13¢gy—DP_TBTSNKO_DDC DATA g DDC_DAT TBT: RX_1
o 50 10 >—S4_PUR_EN 5 [en I SET_v3p3 8 TBTAPWRSW | SET_V3P3 1 122 _TBISNG = phC_aLK
2 2 > IBL_A_HV_EN 11 v en ISET_s0[ 10| TBTAPWRSW | SET_SO » @om—IBT_A_CONFI GL_BUF 16 |ca pETOUT  ca DET| 18 TBT A CONFI GL_RC 2
o s —PM SLP_S3 BUF Il 1715 I SET_s3 9 TBTAPV\RSV%TSFI:J PS135v Ty Ploy o« rmy_DP_TBTPA M. C P<1> C30232%U1F Figz‘%y—\ » DP TBTPA M. P<1> 11 |ops [
so | _ A AR R3 e m DP_TBIPA M._C N€1> 3533 ;1|5 s DP_TBTPA M._N<1> 20 fop- DPMLOH 19 DP_A LSX_M._P<1> 25 00
PN P Y P 12v: ngow 6K 226K 36 0. 22UF | M3TR 8,37 TBT A LSTX 1o (py PPMO[ZL DPALSXM NeI> .o
v 20 20?ow ‘éow D e e 15 o (1 pD) TBT: LSX_A_R2P/ P2R (P/ N)
1z 2 22 <0
TBTA ET R <RV3P3> DP_TBTPA_HPD 12 |vppout w17 TBT A _HPD 26
TBTAPWRSW | SET_SO_R 2 g}
- - GND_THVPAD
TBT%Slls,o\,/l 1%'2_'\1/_'4'315\/ Single-fault protection ool ©
55 6K 25 BK requires two R's per HV of N
'21% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILIM= 40000 / RISET B
C For 12V systens:
PART NUMBER | QrTY 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
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3211, R3214 TBTHV: P12V
. CRTL oA Thunder bol t Connector A
Nom nal Mn Max FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum - 120-
L 1YY Y L2 _ PP3V3RHV_S4 TBTAPWR F
0603 N
C32001 pesdiing R3201 TBTACONN 1 C
R EEK GND_VO D=TRUE
0. O;é @,2—— TBTACONN 20 RC__ 135 2 A M\'(O 18.9v) (32051 _
X7R- B "
402 1 C:3 2 0 1 REEéIg\{IDTH: . 1/52/ W Lé;.\z) -
L J: g 1UE eiizl YR GoRY GND_VO D=TRUE
G\D_VOI D=TRUE Rl o 2’ Both C's)
2 X78: CERM 2 1
Beth G ) 0402 TBT Dir  DP Dir ppDr TBT. DI . TBT A RPD P<0> C30 22UF I'%EZ_%Y‘ IBT A RZD C P<0> cm:e o0
o9 25 (OO} TBT_A _D2R _P<0> O 47UF I—gzm?{m—\ s TBT_A D2R _C P<0> > @ J3200 = o= TBT A R2D N<O> C3271 1 TBT_A R2D C N<O> am > o
i - - - -
w2 @ TBT_A D2R_N<0> C3275 12 » TBT_A D2R C N<O> - - MDP- J11 - =T Tx 0 0. 22UF!
|—| ITUW GND_VO D=TRUE GND_VO D=TRUE . Rl . —
0. 47UFTT GeRXoR T R3294! 1R3295 TBT: RX_0 CRI TI CAL TBTAC?\IN z C D VOl D= TRUE GND_VO D=TRUE | GND_VO D=TRUE
D N 1
JAee 21K 514- 0818 TSR (018 0w T C3206 1 g/
201, 2201 i OHOT_PLUG DETECT G\NDO ; Lé;{‘/, 2750w
NO_XNET_CONNECTI ONSTRUE NO_XNET_CONNECTI ONSTRUE | 5 gg‘:; "’NLL—LANEng S X5R- GERM 2 2201
LANEON
B 13 - 7
oG GND O+ .
o9 25 [Ty DP_TBTPA M__C P<3> C30272§U}: I—ég'zrﬁy—\ o DP_TBTPA M._P<3> P - 10 OM_LANE3P M LANEIPO 9 - - DP_A LSX M._P<1> ,; s
o mm_DP TBIPA M. C N<3> 3573 1 o DP_TBTPA M._N<3> -— - 2 LOM_LANESN  M._LANEINO=E - - DP_A_LSX_M._N<1> ., o
‘—| 14 -
0. 22UF | TR 8231 TBT: Unused | 16 gfdgop " G';Dg 15 TBT: LSX_R2P/ P2R (P/N)
. _LANE2P
18 | 5 AUX_CHN M__LANE2N O-—+7
I i RETUANOT25 G\D_VOI D=TRUE
SHIELD PINS Bot h C s)
\ bt~ o o & L } C:302(722UF TBT_A D P<1> 25 69
- e = TBT_A R2D P<i> 5737115 ' _TBT A RPD C N<1> e oo
L - @ = TBT A R2D N<1> 6 22UF 55,
) —
w2 TBT_A D2R1_AUXDDC P - = TBT: TX 1 GND_VOI D=TRUE | GND_VOI D=TRUE
w2 TBT_A D2R1_AUXDDC N - 14R§02K73
TBT: RX_1 [row
» _TBT_A_HPD .
2201
s _IBT A CONFI GL_RC Jic3202 DP Source nust pull
o 1UE down HPD input with 1 .
» am—TBT_A Fl G2 RC 5 %{F{PCE greater than or equal 470k R s for ESD protection
FRM - to 100K (DPv1. la). on AC- coupl ed signal s.
R3252! |'R3251 c3004:1| |icgogs |'R3241 | O ( ) i P
kA %0/’\02 330}%‘; g — :}3830/0”: 5%%\,\/ = Si nk HPD range:
1’2§}9/ oW R Y 2 2 18% e ¥ H gh: 2.0 - 5.0V
1 1
A 2|2 B2 026 2 Low. 0 - 0.8V SYNC VAGTER-J43 M. B SYNC_DATE=00/ 047 201
1 Thunderbol t Connector A
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SYNC DATE=10/02/ 201

3.3V WLAN Switch
Par t TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5vV |25.8 nohm Max
Sense resistor on
sensor page TPS22924 PP3V. 511 13 15 16 17 18 28 20 40 52
PP3V3 W AN 35 36 37 39 62 2 PP3V3 WAN R AL y P < A2 8550878080820
@!EN W BTEES: 3 @EN W BHEES: 3 mm LBt Vot viN([e2
1 C3521 AES_(%Y‘EV AES_(%Y‘EV CRI Tl CAL
&&UF Max Current = 2A (85C) o @ | SMC WFI_ PVWRHEN:: s o
2 X5R
51450335 561 !
| TI CAL I BYPASS=J3501: 5mm g 4 3250
0L * g
X
=1 Al RPORT s
— . !
O
° § W FI _EVENT_L e =
o v POE AP RRD N C3531 :||. PCIE AP R2D C N am s e
ot1s - 0. 1UF | I'38% cerm 3581
oTe ®— .. PCE AP RRD P C35301Hio» o POE AP RID CP  amue
M - 0. 1UF 11 seR cervt 0301 by E ¢ K10OM AP_N -
5 2 - PO E_CLKI0OM AP P ez or
g 10 - PCI E_AP_D2R P o e o
ol - PCI E_ AP_D2R N o> -
o 12
— 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 Pl PP3V. 20 34 36 37 56 60 62
op 3V3_S4 34 36 37 56 APCLKRQ | SOL i 1 C3540
] Rigez| Lamse o
ol 19 1 C3532 o 76 uU3540 2 Beith xor
20 - UF 1/ 2 20W 01
o2 - g;o” 2@{ %1 SLGAAPO041V
2
K Sov *oR P3V3W AN_VMON 2
-4 BYPASS=J3501: 1. 5rmm
R3g58
< AP_RESET_CONN L 1 2 AP_RESET CONN R L 4
N AP_RESET L o
1/ 20W
o¥h1 EN 6 SMC W EL_PVWR_EN 2o 55 o7
«| AP CLKREQ O L 7lin LD ame | AP OLKREQ R L
TR oo APCLKRQ | SOL
'R3555 d d 'R3556
K : 10K %
20W 1/ 20W
PCl e Wake Muxi ng i APCLKRQ B DI R b
%2 PP3V3 S5 L R3557
SEL | OUTPUT = 2 1 AP_CLKREQ L (g i:
5%
L PCl E_WAKE_L ( BO) 158w
1 1 — |
R3561 C§51‘39__ ° H ‘ AP_SOl X_WAKE_L (B1) 0201
100K = 2’ VT - - -
1/20W CERM: X 2 CRI TI CAL
35 0587 560 sl6 AP _SOI X WAKE SEL e iy
= NC7SB3157P6XG R3559
SC70
VER3 0|3 POE VAKE L oo e e 2% %
LAP_PCl E_WAKE_L 4l pi[1 _AP_SOI X_WAKE_L oD 120w
GND 0201
Jj
NOSTUFF
= R3560 BLUETOOTH
LAAA 2 oo ooy PP3VE S4
5%
1/ 20W 9
0201
0 1 8315U1F0 SMC PME_S4 WAKE L 34 35 37
VDDlO T %“gx, NO_XNET_CONNECTI ON=TRUE
53 e cone BED |8
CRI'PIFCANL pp_2| 6 USB BT P D 0 DFNLOOGHA- 3
7 USB BT N SYM _VER 2
ez USB BT CONN P 10| pp DM 2 aD s
5 SYNC MASTER=J43 M.B
ez USB BT CONN N 9| pw DP_1L=x NC 1{G™ s[z T —
vl L BT_WAKE W r el ess Connect or
T T G
Appl e I nc.
SI GNAL_MODEL=BT_MUX * PMLSLE SA_L s o 2030 0 i o
- - o SEL | OUTPUT 20w
® | 2201 NOTI CE OF PROPRI ETARY PROPERTY:
Lo| BISWAKE (1) BEHEROTL IR N © T
H USB_BT (2) L THE POSESSOR AGREES TO THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

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

35 OF 120

2




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 .
o2 00000 PP3V3_SOSWSSD , 1(YY Y L2 = PP3V3 SOSW SSD FLT 4(3710
l 01" Lo %2R o PP3V3_SO P

1 C3701 LC3702 VOLTAGES313Y suanHERERL P |
7 7 R3710'| R3700*
2 ;g ceru 2 ;g ceru 51450449 TooR & ~H00R L fe
PLACE_NEAR= LI Tmm PLACE_NEAR=L3700. 1: 1nm 1/2?}{\‘} 1/ 2 W
= /9, atfl; 281, 4 5[ 3 3 -PPSVS_SO
a2y
F- RT- SM
GND*VC'? 5GND vao BYPASS=U3711: 5 nm
0 O 7191
2|5 o152 =] SMC OOB1 RPD CONN L 5 R
3|5 oI5t | SMC OOB1 D2R CONN L fé%w
2
Ao —| st-SEBNI
515 olS50 SSD PCIE SEL_L oo 1 2 CRI TI CAL
615 ol2 SSD_DEVSLP T s o2 = 6 74LVC108
02710 EHBEP__PP3V3_SO 715 ol4e SMC PWRFAIL WARN L s SOT891
BNBBUBRE S 362 SSD RESET CONN L 8o ol SSD PWR EN QT 5 20 56 57 o2
NC SSD_MEG RSVD ol ] ]
- PCIE SSD R2D C N<3> (3710 1|2 cb va TR o 8 ol SMC_PWRFAI L_WARN_L Si gnal TFias PU on SSD modul &
o o 1UF TO% 6V GRCERWTO20T ,, o, POl E SSD_R2D N<3> | [Tl | | ([ 45TrUE PCIE_SSD D2R N<3> oo = 2 s
o 12 T PCl E_SSD _R2D_C P<3> £3 D V! D:TRéJERM oo PCILE_SSD R2D P<3>| ltRuEl2 | 5 o [447 PCl E_SSD D2R _P<3> o 12 52 55
1UF 13 43
o 12 my—PCLE_SSD_R2D C N<2> C3712 1 |2 GND VO D=TRUE s e PCI E_SSD R2D N<2> | [TRUEL4 8 g 421rue PCIE SSD D2R N<2> oo 2 e s
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
e W ik I-rcrglrsv%::ik&m—cmrl 515 o] =
0. 1UF
o Lk SS9 Cee (3714 I"lz:ngl?s\é%m 1o ol
0. 1UF o d e POE SSD R2D N<1> | [rel8 [ (38 1R PO E SSD D2R N<i1> oo o2 62 s
o 12 oy PCLE SSD R2D C P<1> C3715 1|2 e vap=TRE s PCIE SSD R2D P<1>| |treld | J J|371rul PCIE SSD D2R P<1> oD 52 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>| [tre2l [ S [351rud PCIE SSD D2R N<O> oD 2 2 e
LUF | [0 A0V XORCERM 0201 o, PO E_SSD R2D_P<0> | [rrue22 [ ([ 347re| POIE SSD D2R P<0> [T 1= 2 s
PCl E_SSD R2D C P<0> C3717 1 %%D%W EN D X
0. 1UF 2 SSD CLKREQ CONN L ;g 8: v
N D I PCIE CLKIOOM SSD N iz 2 o
Per Intel PDG use PCle style decoupling, when nuxing PCle & SATA 2715 o 22 PCIE CLK1OOM SSD P iz oz o5
28 o o
54 59
551° %Teo PCle polarity inversion and | ane reversal
P ; 0 O are only pernmitted on the device side
56 61 ’
Supervi sor & CLKREQ# |sol ation 5712 %Ter provi ded the device PHY supports it.
Del ay = ~55ns 55 1° OTes
0 0
_PP3V3_SOSW SSD 40 5 60 o2 PR3VA2 (GH URugge e a s .
CRI Tl CAL 4 1 C3740 =
a7l B = :
732K U3740 - bt wor Gunsti ck3 Connect or
1 SLAAPOL16V
2 TDFN

SSD _RESET_L am s

SSD_PWR_EN ) 15 30 56 57 62
SSD CLKREQ L mom, 22

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

SSD_Connect or

d} Appl e I nc.
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PP1V8_CAM., 5.

TUFF
L3902 NOSTUFF NOS
1. OUH 1. BA-B5MOHM 1R3930 #3097 |'R3934
BYPASS=U3900. K13: 2. 54MM 1 > P1V35_CAM SRVLXD PHASE ., 100K 100K 100%OK
022 2 PP1V35_CAM 1008 Sow i[lééow ow
2 L3906 [rc3921 [1c3922 [1c3923 _]_03924_]_03912 937%%3 oA 900, K15 4nm i i i
Vi =1
UF UF UF M 1
09 (o] 00 20/n 3
220 2 éoo‘/ 2 Bt xer |2 é 4 2 %8 2 v v PPV CAM CAM RAMCEGL N
PP1V35_DDR CLK . 1 2 88511 201 63611 CAM RAMCEGD .
- : 0 - - 'R3920
VOLTAGEST: 35V 1
Us900 G390 = . GND_caM PvssD | 3 190% ‘R3931 |'R3933 |'R3935
BCML5700 - g;og, %ﬁo 330K $30K 330K
O SR 1 How Sow ow
. SYM 3 oF 3 I o L3903 ’ i 1 201
e CRI Tl CAL M 220-OAMF T, 4A 2 2 L3901
J__ N6 ]M PI_AGND D4 = LYY Y L2 PP1V2_CAM XTALPC| EVDD ,; & 1 ot o
= oM T_TAEI[;REVDDO [ PPOV675 CAM YREF a2 70 | 1 3931 0603 L LYY 2 P1V2 CAM SRVLXC PHASE .,
= ) N Cc3927 goguiéo 1OUF « PP1VZ, CAM 1008
o |)pae ao e ! 0y % _E _E 915 NEAR=U3900. ML3: 4MM
| L, [ csa70 |1 caary | g 3975 s L cany PLsce e
- g 20% Y
Gla DDR_VDDI O_CK| G X5R 0:{;, i 0%, é’» P % 5 6.3V
M2 |)Pmy_Avss o = 220-L(3)?|v9f'. 4A —F ggoil X5R —F % glcERM—IZ R4 X5R —F % 51t XOR 25 85 ML3: 2. 54N
DDR_VREF_Q N5 = LYY YLz : : PLACE_NEAR=U3900. D2,
. GND_CAM PVSS NL3 0603 BYPASS=U3 4] L, BYPASS=U3 ): 1 _G\ND_CAM PVSSQ
. e S PP1V2 _CAM PCIE VDD FLT _EC3932_E C3933 NI Gl 11 s
P15 | [SR_PVSSC ¥ ARG R H=0. %00 UF %O%UF
RL5 PCI E_PVDD1P2| D9 ’ —F & \ —F Stm xor
PP1V2 CAM PCI E PVDD FLT 0201-1 0402-1 U3900
+ OND _CAM PVSSQ,  Kis DDR_AVDD1P8[ 1 a : s BCML5700
L12 Y/ =1, 2 = .
SYM1 CF 3 0
La[sRrvsse MPADORL PP1VB_CAM ey e POk o T AL e oo s 15 CAM TeoT MobeL
K_N M Pl _CM CLK >
L15 PLL_vDD1P8| D6 \ W _Ecg,glpgji c;?,%'ng _Ll 9U1F6_L1 7 910 C3951 w0 MPL_CL - OM T_TABLE DEBUG. 02] BL4 ﬁ a'\r\: IESITXSDE?:K
. Al5
(=PP3V3_S3RS0_CAMERA)  BypASS=U3900. D7: 2. 54MM °°Q/U 9 0%, /0 0%, > 0:%:’/, 70 s my—M Pl _DATA_P P8 [M PI _DPO DEBUG_ 03 2 TP CAM LV I TAG TDI
AL OrP_vDD3P3| B 2 xer |2 X3 ceru 2 XSR |2 xR CERM XSR xR M Pl _DATA_N Re [M P1 _DWD DEBUG 04
A6 1C393 201 0201 201 °1 201 % D bEBUG 05| EL0 TP_CAM LV JTAG TDO
2 s ié%/oopp l M NC P6 M PI_DP1 DEBUG 06| F11 TP_CAM LV _JTAG $’|\Q§TN
MLS BYPASS=U3900, J1: 2, 54MM BYPASS usgoo SO, o, = 3 - DEBUG 07| F10 TP_CAM LV JTAG
g; 5R7VDD73P3C[F i 5;37%'2:8 —J? Ozg-l(:ERM G Eg\p&gé NI f U3§\9.9A§=635’o : 2. 5AM NCxRE|M PI_DvL fomrl g
Es To &% XWB900 o pCl E DP 87 |pci E_ROPO DEBUG?OQQQNC
Gl 4 483 = 2 i PGl E_CAMERA R2D N A7 |pci E_RDNO pEBuG 10| HLJ
€3 e GND CAM PVSSC 1 2 o DEBUCLlléQNC
Gl B : B10 DEBUG_12{ J10
SR_VDD_3P3D DTH=0. o 52 PCl E K1 M P PCl E_REFCLKP 5 NC
@ - o cAeEo = o PCI E_CLK100M CAVERA_G N A10|pqi £ REFGLKN pEBUG 13| KNG
[ M BUG 14|
= (=PP3V3_S3RS0_CANMERA) o e A DoR C P N ;EUG:EAQ% ... PPLVE CA
s | V55 m  LEss Aoy F&%‘é\%«mwgoo. M2 san o an PCl E_ CAMERA D2R C N B8 [pci E_TDNO DEBUG 16 L1\ NOSTUFF
. 67 32 — - 1
7 SR vLXC o[ N14 NCNECK-W DTEED! PP1V8_CAl < R3936
e = Sl I R — B 100K
STP o
Ho K13 P1V35_CAM SRVLXD_PHASE ., 2 53(55 XWB901 chai EIESTN 1 28%
SRVLXD_O (14 NRE BIEES: 402 SM NC=="- = | 0 00| _R12_CAM RAMCFGD s 201
35 CNEGS VY DIRGL- R3913!| R3914* P P CAM RAMCFGIL z
38 PP3V3_S3RSO_CANERA 55 iR S - CLK25M CAM CLKP A3 |yrap @ oo =
. R T B VRS waHS v o CLK2EM CAM CLKN ___Atzlxra n S Ty S —
2 67 32 — GPI 0 0 Pl
J9 VDD_3P3Al J11 l L 5 3937 201, 201, « 1 2C CAM SMBDBG CLK D15 |, 2c cik_pBG &Pl 0 04 ZQ TP_CAM PLL_BYPASS
K1 1 1 C3935 1C393 1 1 2C_CAM _SCK R10 || 2C_CLK_SENSOR Gl 0 05| N e NOSTUFF
K5 vopLP2_d F15 PP1V2_CAM XTALPCl EVDD lC3942 C3940 - L 1p00PF 0°QIUF « =2 (o} TG CAM SVBDBG DAT —ais]) a6 o oo &1 0 ool NG SJieat
K6 ‘/ 2 CAM SDA R9 || 2c_DATA_SENSOR Pl o 07 N e 100K
K7 vooips_d GLS PP1V8_CAM l xs W XGR |2 Ozg-lcEw S CR o s 12C - DATA,_ . e Lok
© TP_CAM JTAG TCK F13 |3TAG TCK UARTCTS| D13 UAR a UM
" = j 6vARSs=Uss00: s B¥bass=usooo: smm TP_CAM JTAG TDI E12 |37aG oI uarTRTe| DL4 TP_CAM UARTRTS 2
A4 ; TP_CAM JTAG TDO F12 |37AG TDO L
n £ 1 C3939 . 62 29 13 TP_CAM JTAG TMVS D12 |37AG TS UARTRX gi CTDSM UARTRXDTXD a
NL Fo L TUF BYPASS=U3900. F15: 2. 54MV TP_CAM JTAG TRST_L Dl113TAG TRST* UARTTXI CAM _UAR
e vDDC tg T, 5y M JTAG SRST L CLIYITAG SRST* J12 CAM TEST QU
R1 X35 TEST_OUT| a1
2
Eg L8 PP1V2 CAM BYPASS=U3900. GL5: 2. 54MV .+ o CAVERA CLKREOQ L P13 por £ oLkREG: Test Mo CAM TEST N
Lo — vV w m>_CAM PCTE RESET L Ridjeaie Rst STRAP. XTAL_FREQ C13 CAM XTAL_FREQ .,
B12 |XTAL_AVSS B15 Vi =1 U3900 CAM PCl E WAKE L N1Z{PCi E_WAKE* STRAP XTAL seL| C12 CAM XTAL SEL .,
J__ VDDOIS[ Ri1 = BC'\{:nég]oo CAM PVWR_SEL - Gl2 |pbR_PWR_SEL
= CAM DEBUG RESET E15 |RESET*
70 52 (0T} MEM CAM A<0> L3 DDR_ADOO smz2 o3 DDR_DQoo| &2 VEM CAM DO<C£§ D 27 RI3ISENSOR WAKE*
L3901: 1 vsense g ML PP1V2_CAM ., 70 2 M A<1> DDRiA[X)l CRI Tl CAL DbR_DQo1| E3 VEM CAM > . NOSTUFF 'R3901 H12J SHUTDOW
13902: 1 vsense D K12 PP1V35_CAM:, 2 7o o VEM_CAM A<2> DDRiA[DZ OM T_TABLE DR DQoz| E4 VEM CAM DQ<2> D =27 1 C3990 TOOK
o MEM CAM A<3> M |ooR Apo3 DOR DQo3f 08 VEM CAM DQ<3> ey 22 70 == Qs 1UF oy PD = 1.35V
XTAL_AVDD1P2 70 22 & vem A<4> DD&ADOA DDR_DQo4| F3 VEM CAM 4> 5270 2 BeAt xor 1 1V8_CAM
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7 @—SMC_PCH SUSACK L (oD) - 32 |PH3/ FANOTACHS it pei| E1L g SMC DEBUGPRT TX L oD 2 % 6 J10 H - 0 01UF F
ToccPo/ PBE| F4__ g NG SMC SYS LED oD - Jeys fj Rad Tz i{) %é&,
wq@>—CPU PECI R @ & |PECI ORX ToccPy/Pe7| F3 g NC SMC GEX THROTTLE Ly PP1V2 S5 SMC VDDC i 5 2 QR CERM |2 KR
- SMC _PECI L - 6 |pECI 0TX N DTH=0. T™M J6 J8
<« bl ssI 1R PFo|_M SPIL_SMC M SO wa o AEES S K13 | | vDDC J11 e e T
s r—oMC_BIL_BUTTON L - VL3 PPO/ I RQLLE SSI 1T PF1[ N9 SPI _SMC_MOSI s D6 K11 BpAsS=Us000. 02: D1: 1|
o2 DP_HPD_L L12 Ipp1/ 1 RQIL7 SSI 1CLK/ PF2| L10 Pl K s 67
a7 34 20 SMC PME_S4_ WAKE L - P |PP2/1 RQL18 ssI1Fss/ PR3 KIO g SPI SMC CS L~~~ oywe L
% 25 rmy—SMC_PVE_S4 DARK L ; 312 |pp3/ | RQL19 PRl L9 g S5 PWRGD am s s = B
1. K . . . .
v oSS IMKESRC EN e asleear iz Pro{ 9 qu PM PO SY e PuAGE NeAm- BT BB B R A RO AR BT T RO M BEAGESFARRH000- 1 M0
NCx2{PP6/ | RQL22 Wroccro/ Paal K7 SMC DEBUGPRT_EN L 2
62 46 3 3 Ey—SMC LI D - K6 |PP7/ | RQL23 WIOCCPL/ PGB L7 g NC SMC GFX OVERTEMP  ame 1C5010 [+ C5017 |1 C5015 |1 C5016 |1+ C5014 |1 C5012 (1 C5013 [+ C5011
_— %‘oo UF — %‘oo UF —— Qs JUF —= 0, 1UF —— %‘00 UF — 0, JUF ——0,1UF g o UF
o OD>—SMC_PCH_SUSWARN L - D4 |pqo/ | RQL24 wr2ocPo/ PHO| K3 g ALL SYS PMRGD ~~~~~  amuwsws 2 X \ 2 % \ 2 g\p{cem 2 g\p{cem 2 X \4 2 g}ﬁCERM 2 g}ﬁCERM 2 g - CERM
s D> SMS I NT_L - E4 |pQ1/ | RQL25 \,\;rzoc,;,l,,;*ﬂ%m>35 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 -4
57 18 17 13 PM SLP_S3 L - N6 |pu/ | RQL28 WI3CcP1/ PHs| HA PM SYSRST L 1317 62 =
57 31 29 10 13 ry—PM SLP_S4 L - PGS/ | RQL29 wraccro/PHE| B g MEMEVENT L (@ ey
57 r—PM.SLP_S5_L - M6 |pqe/ | RQL30 WAoCPL/ PHT| 4 g SMC ADAPTER EN  mymyisss
o2 3 s Ry SMC ONOFF_ L -5 1PQ7/ 1 RQL31
T10CP0/ PIOL 9 SMC_OOB1_D2R L a0 -
62 a1 30 ry—oMC RX L -3 [U0RX T1coP1/ PI1| B9 SMC_OOB1_R2D_L %0
o2 a0 30 q@orp—SMC TX L " |wTx 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 | UsBooM( PL7)
a7 29 OO} SMC WFI_PWR EN E12 |usBoppP ( PL6) WI5CCP1/ PW%@ 13
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
NOTE:
Unused pi ns have "SMC Pxx" nanes. Unused SYNC” 'I\ﬁSTEF‘EW LLJas SYNC DATEZ12/ 17/ 201 A
pi ns designed as outputs can be left floating, SIVC
those designated as inputs require pull-ups. s ——
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SMC Reset "Button", Supervisor & AVREF Supply

65 49 35 6T CPU_PROCHOT_L

35 PP3V42_G3H
“ 7 2 1?(?6VK 7
1 -
K £ 7U CB}73p?:‘ 1 ﬂ \_somes SMC12 PEC SUppOf t
% 5% —1—
2 Sep’ NPO- COG- CERM 2 Yot PP1V0O5 SO 53 56 57 60 62
483 0201 s,
a1 40 39 36 35 _OND_SMC_AVS! PLACE_NEAR=Q6159. 6: 5MM 1
gy gy FE3VA2 COH r 1 SMC_PROCHOT - xR T'lg%'-
= D|3
. - o 4 DVN32IR2LFBA |
EBS!(l ops: 5V C51201 1R§_)O]|‘(OO DFN1006H4-3 | |h
Mbbi | es: 3. 42V v+ VIN 9 SYM_VER 2
© 3. 0. 471F U5110 How o 56 15 qom—PM THRMIRI P_L " —
CERMG% )2{2 VREF- 3. 3V- VDET- 3. OV 5201 s
- SMC LSQC RST L : MRL* (1P SND903049  RESET* 3 SMC_RESET L D = 05 s o2 oy 159 R5152 :
62 36 35 33 [T ONOF MR2* (1 PY) PP3V: AVREE - > SOn 53 - s (TR SMC PECI L 1 N 2 _SMC PECI L R
SMC_MANUAL_RST_L 4 |pELAY REFOUT| 8 R 1 m i Fr am She 156w
1%101 o CRI TI CAL BRY AGE=3. 3V . o ; 1‘«55 o151
. 4 1. 6K 330
0 %5(;]_10.;]:___ ~ °| C5125 1 1C5126 SME THRMIRI P $oow $oow
2% : }Léo/ - i0QF —— —— 0 01UF L RM (T 35 2 S S
é/%- o X5R- &) 2 BT T, 18 b 22 2%
3 8501 X5R- CERM 2 2 }4)CERM
SI LK_PART=SMC_RST 0402-1 0201 1
PLACE_SI DE=BOTTOM GND_SMC_AVSS oy 39 %0 90 40 41 B
MR1* and MR2* nust both be |ow to cause nmanual reset. ng@gwm*%l m w0 o qogm—PU THRMIRLP 3V3
Used on nobiles to support SMC reset via keyboard. CRI TI CAL
NOTE: Internal pull-ups are to VIN, not V+. @1583 R541334
SMC_BC ACOK — SMC_BC ACOK MVBT3904LP- 7 : * (O GU eS| - 2 _cura D s,
" " 63 50 45 36 35 — _ 55 30 40 59 03 . <
Debug Power "Buttons i L — s R5158 o s , NETLFF 2, FromiTo cou o
SMC ONOFF L PM THRMIRIP R L 1R 2 _PM THRMIRI P L 55 % o5 A7PF 201
24 35 30 62 Y L7
Ro116'| |'R5115 = £ ? oo
- 201
PLACE_SI DE=BOTTOM 9 00 PLACE_SI DE=TOP PLACE7NEAR=®150> 2: 5Mv
MEHKSV\‘} g’éﬂle\é’ =
ab5,[ 1,863
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN
. . 7 s s g5 35 3 3 3 g —EDS V42 GBH
SMC Crystal Circuit e s0 50 4 20 20 _PP3V3_S4
SMC USB O ock require these crystal a0 27 181715 3 0 8 ©°_PP3V3_S0
BRHBLRREAL
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 M1z
was2s _SMC PME S4 DARK L R5167 100K 2
5% 17 20W  VF 20T
R5110
- xTaL 15 A% SMCXTAL_R o2 20 95 o1 _SMC_ONCEE_L R5170 10K 1,pn2
1% CRI TI CAL 4 3 SMC_SENSOR ALERT L Rb172 10K 1 , 5% 1720W W 201
i Y5110 62 46 35 5a SMC_LI D R51/71 100K1 , 5% L/20W W 20T
1 3. 2X2. 5MVt SM o2 44 35 SMC TX L 5__73 10K 1 2 5% 17 20W M- 201
12. 000MHZ- 30PPM 10PF- 85C SMC RX L 5174 100K 1 5, 5% 1720W M 201
s _SMC_EXTAL 1: : 3 :z: : SMC DEBUGPRT TX L D175 20K 1 5 5% I720W W 20T
o 35 35 _SMC_DEBUGPRT_RX_L o176 20K 1 2 o% LZ0W W 20T
NCNC 6 35 25 — 2 35 3 62 44 35 177 10K 5% 1720W W 201
1C5110 105111 oo NG ENE SR DARK L — SVCPVE S DARK L o EEE = SMETVS 2 LI A o
L I2PF L 12PF :z :: z: SMC TDI DT1/9 10K 1 5 5% I720W WF 20T
2 §Bg; coG cerm 2 §Bg; oG- CERM 49 40 35 27 17,36 15 115 5 _PP1VOS_S0 o u e SNC_TCK D180 10K 1 5 5% I720W W 20T
s SMC BIL_BUTTON_L RSI81 10K 1 2 o% TZ0W W 20T
’ R3112 o5 59 a5 3 35 _SMC_BC_ACOK R5187 100K 2 o% 1T720W MF 201
J_ o7 13@%%;&/\/\/%5 o7 s _SMC_S5_PWRGD VI N R5197 100K 1 5 5% I720W M 20T
— LACE_NEAR=U0500. AE( . 1mm 5% 1 W 1 s SI\B INT L 5__ 3 1OK 1 2 5% 17 20W VF 20T
= 5% 1720W ™M 201
* .+ _VEM EVENT_L R5114 10kNQ STURF
53 CPU THRMIRIP_ 3v3  RSIT7 100K:1 2 o% LZ0W W 20T
5% 1720W ™ 201
o 4o _SMC_ROVBOOT
'R5188
1°K =
Eé‘éow
2 1
s 5235 __SMC PM G2 EN R5198100K 1 2
13 _SMC_ADAPTER EN 2185 10K 1 2 5% I720W ™M 201
s 35 _SMC_THRMTRI P 5186 10K 1 2 o% LZ0W W 20T
5% 17 20W  VF 20T
w2 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

o2 39 a7 35 20 _PP3V3_W.AN
Modul e has 3. 3K PU NO STUFE |

o235 20 W FI_EVENT_L R5189 10K 1

5% 1720W ™M 20T

SYNC MASTER=W LL J43 SYNC DATE=12/17/ 201
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Top- Bl ock Swap

PP3V3_S0 8218%12%15 15 17 18 27 30 34 36

1
387397407417 42743754757 59760

62 60 56 37 36 31 20 PP3V3_S4

a7 35 20 SMC W FI_PWR EN R5295 10K . 2 NOSTUEE
5% 1/ 20W M 20T %

s 1007 25 _SMC_SENSOR PR EN_R5294 10K 2 NOSTUEE
5% 1/ 20W MF 20T

29 34 36 37 56 60 62

2 % 33 > SMC_PVE_S4_WAKE L —
% % 3 [rmy_SMC_PMVE_S4_ VAKE L =

SMC PVE_S4_WAKE L rmy 29 50 35 a7

39 a7 55 _SMC _HS COMPUTI NG | SENSESMC HS _COVPUTI NG | SENSE 5 5 5
S S O RKE BASESTROE

10 a7 35 _SMC_PBUS_VSENSE

30 a7 35 _SMC_BMON_| SENSE

— SMC_PBUS_VSENSE

— SMC BMON | SENSE

20 37 35 _SMC_DCI N_| SENSE

35 37 40

35 37 39

35 37 39

40 a7 35 N_VSENSE
a1 97 35 Bl DI ETE
40 a7 35 | SENSE

— SMC DCILN | SENSE
— NVAKE_BASE=TRUE
— N_VSENSE

35 37 40

—_— =TRUE

| B DI ETE_|

— | SENSE

20 37 35 _OMC_OTHER HI _| SENSE — SMC OTI:—|ER Hl _| SENSE

a1 a7 35 _SMC_PANEL | SENSE

30 a7 35 _SMC 1V2S3 | SENSE

20 37 35 _OMC_LCDBKLT_| SENSE
w0 37 35 _SMC_P3V3S5_ | SENSE
30 a7 35 _SMC_ W.AN_| SENSE

— SMC_PANEL | SENSE
— SMC 1V2S3 | SENSE

— SMC LCDBKLT | SENSE

ENSE 35 a7 a1
as 37 a0
as 37 30
as 37 a1
as 37 30
as 37 30

35 37 40

— SMC P3V3S5 | SENSE
SVC_W AN | SENSE
=TRUE

30 a7 35 _SMC_SSD | SENSE

30 a7 35 _SMC _P3V3S0_| SENSE

30 a7 35 _SMC_CAMERA | SENSE
NC _SMC ADC16

35 37 39

SMC_SSD_| SENSE
=TRUE

35 37 39

— SMC P3V3S0 | SENSE
SMC_CAMERA_| SENSE

40 a7 35 _SMC_P1V05S0_VSENSE
w0 37 35 _SMC_CPUDDR_| SENSE
40 37 35 _SMC_P1VO5S0_| SENSE
a0 37 35 _SMC_CPU_VSENSE

SMC_P1V05S0_VSENSE
SMC_CPUDDR | SENSE
SMC_P1V05S0_| SENSE

35 37 39

35 37 39

o = SD alias on page 103

35 37 40

35 37 40

35 37 40

35 37 40

SMC_CPU_VSENSE
=TRUE

w1 a7 s _SMC_CPUVR_ADJUST_| SENSE SMC_CPUVR ADJUST | SENSE .. o o
S S S RKE BASESTRUE
a1 37 35 SI\/CCPUII\/O\IISENSE:SNEECPL_JINO\IISENSE

62 30 37 36 35 20 _PP3V3_WLAN

— PP3V3_WAN
VAKE_BASE=TRUE

35 37 41

29 35 36 37 39 62

56 40 37 35 1= P EN

7 55 20 SNE WL _PWR_EN

SMC_SENSOR _PWR_EN
El P EN

SMC W FI _PWR _EN

35 37 40 56

35 37 40 56

29 35 37

o 55 _TP_SMC_5VSW PWR EN TP VSW PWR EN 4 o

as SMC_PCH SUSWARN L
(D —FRREBASESTRUE

as SMC_PCH SUSACK_L
I—FRKE-BASESTROE

R5230
1 2 PCH SUSWARN L

5%
1/ 20W

0201

R5231
149, 2 PCH SUSACK L

5%
1/ 20W

0201

Reg30

1 2

T SMC HS COVP_ALERT L

1 D PCH SML1ALERT L 1

5%
s

> SMC_BVON_COVP_ALERT_L 13090,
5%
1/ 20W
R5210 i,
o m FINSTACKSNS ALERT L 1832 |
5%
1/ 20W
" RB214
L 100,

NV
EF, 1/20w
ﬁg 11 %
2

SYNC VASTER=J43 M.B

TTTLE

SYNC DATE=02/ 20/ 2013

+ o CPUBNONSNS_ALERT_L Mlsf: Q | SMC Pr oj ect Support
156w s |
% R5212 |<SCH_NUM>| D
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LYNX PO NT LP SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
30302718 17 2 8 299 ¢ pPava so 48 47 45 44 36 33 34 33 30 17 PPBVA2 GaH
BRTBABRET L BRBRY
Pul l ups are on eDP
Y| |*R5301 connector page and R5380! [*R5381
LYNX POINT LP R5300 LCD BACKLI GHT sve I nternal DP sve Battery Charger
1K 1K gated by EDP_PANEL_PWR 2. 0K 2. 0K y g
5% 5% - — 38300 5% 5%
w0500 1200 tr2ow ur701 Us000 (See Tabl e) Us000 11200 tr2ow 15L6250 - U7100
(MASTER) 201, 5201 (Wite: 0x58 Read: 0X59) (MASTER) (MASTER) 201, 5201 (Wite: 0x12 Read: 0x13)
25 10 16 14 SMBUS POH CLK — SMBUS PCH CLK % 16 10 71 58 38 35 SMBUS SMC 0 SO SCL — SMBUS SMC 0 SO SCL 35 38 58 48 46 3 35 SMBUS SMC 5 G saL — SMBUS SMC 5 GB saL 35 38 46
Y = Buu s i = % i s = BEY D
25 10 16 14 SVBUS PCH DATA — SMBUS PCH DATA % 16 10 71 58 38 35 SMBUS SMC 0 SO_SDA — SMBUS SMC 0 SO SDA 35 38 58 48 46 39 33 SMBUS SMC 5 G3_SDA —  SVBUS SMC 5 G3 SDA a5 3g 46
87 54 38 \ake_sASE-TRUE — 25 38 54 MAKE_BASE=TRUE — 71 71 62 ke BASE-TRUE — 48 52 71
) L 1 L 1 L
VRef DACs Battery
u2200 J6950
Battery
(Wite: 0x98 Read: 0x99) TBT e — (See Table)
10 16 ?Z SVBUS PCH GLK. — Battery Manager - (Wite: Ox16 Read: 0x17) —  SMBUS SMC 5 G3 SOL 25 28 a0
B = 2800 = BB
13 19 55 sveus po pata — (Wite: OXFE Read: OXFF) =—Smsaressm BEN
) — sveus potak 94 16 10 L
= BRR
= Seera faun —
Mar gi n Control L
2201 SMC "3" SMBus SO Connections
(Wite: 0x30 Read: 0x31)

(* = Miltiple options)

91 Sé SVBUS_POH CLK — 34 30 27 18 17 32 93 9233 o PP3V3 SO
= BB BET Kkpad
67 Trackpat
19 16 14 SNBUS PCH DATA — J43 Jal
385 = I nternal DP
| Samsung LGD |Samsung LGD AUO R5390* 1 34800
Anal ogi x T-con - (Wite: Ox7B/Ox87 Read: Ox7C/0x88) | N Y . Yy oo+ sMe SOk ';5&91 (Wite: 0x90 Read: 0x91)
Parade T-con - (0x10-O0x1F or 0x30- 0x3F) \ N * N * w6000 1}23%2 ?j%w
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N WV 3 SMBUS SMC 3 SCL 34 35 38
(MASTER) 201, 5201 | a2 82 71
— SMBUS SMC 3 SDA 34 35 38
42 38 35 34 SVBUS SMC 3 QL |_ 2BR
71 62 \nKE_BASE-TRUE
XDP Connect ors SNB;JS S 3 soa L C
. SMC "2" SMBus S3 Connections R Ry
11800
]
(MASTER) TBT & MLBBOT, TBD Tenp
PP3Vv3_S3
2 39 19 14 S8 PO Ak — 63 62 60 56 39 34 19 18 15 ociae ss10
25 é% é? ag SMBUS _PCH_DATA — (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SQL
) smc R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = ERH
U5000 1/23% ?/%zow J9500 — SMBUS SMC 3 SDA 24 35(%8 42
M MV (Wite: 0x92 Read 0x93)
( MASTER) 201, 2201 L
63 59 33 35 SMBUS SMC 2 S3 SCL — SMBUS SMC 2 S3 SCL 35 38 S50
71 7 \mKE_BASE-TRUE = 83 71
63 59 38 35 SMBUS SMC 2 SDA. 2 DA 35 38 59
71 WAKE_BASE=TRUE 83 71 _—
) L
LYNX PO NT LP SO "SM.ink 0" Connections B
72 63 62 69 59
EERERSE E RS SMC SO "1" SMBus Connections
B ‘R5311 34 30 27 18 17 32 93 9333 o PPaV3 SO
LYI NT LP R5310 380338 8B 8%
X Pa 8. 2K 8. 2K
59% 5%
L0500 1260 Trzow
MASTES 201 201 1 1
¢ " 2 2 sme R52360(|)< 5503K61 CPU Tenp, Inlet, DDR, BMON THR
67 14 SM._PCH 0 CLK 5% 5%
VRKE BASETRUE Us000 1260 Trzow EMCL704-02: L5800
67 14 SM._PCH 0 DATA (MASTER) 201, 5201 (Wite: 0x98 Read: O0x99)
VR BASETRUE
1 a5 a5 37 14 SMBUS SMC 1 S0 sa — sweus swvc1so sa 14 32 35 38 41 42|62 _—
37 83 3 31 e = 8%
38 35 32 15 SMBUS SMC 1 SO_SDA o SMBUS SMC 1 SO_SDA 14 32 35 38 41 42|62
57 82 42 41 e pase-TRE 57 71
1 L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  svBUs SMC 1 S0 saL 9 81)%
= 38 3t [as
LYNX PO NT LP — SMBUS SMC 1 SO_SDA Ség%é%
w0500 A
(Wite: 0x88 Read: 0x89) SYNC NMASTE| 43 M_B SYNC DATE=09/28/ 201
T
74 svBus svc 1 S0 saL — 1
Banl : ALS SMBus Connecti ons
38 35 32 14 SMBUS SMC 1 SO SDA —_—
8By — 314002 027y N RN ez
(Wite: 0x72 Read 0x73) I I CH_ NUM>
] Appl e I nc. =
— SMBUS SMC 1 SO SCL ] S
SMink 1 is slave port to __ SMBUS SMC 1 SO SDA 26771 NOTI CE OF PROPRI ETARY PROPERTY:
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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 3971 184 i Sg Sé 23 §2 PP3V3_S0 EDP Current : 7.57A
GAIN : 100X MAX Vi 1 i 1514 mv 9 39 PP3V3 S4SW SNS
CPU_HS_| SNS: YES GAIN : 200X
CPU_HS_| SNS: YES 1 C5450 . SENSE R :  R7450 0.002R PLACE_NEAR=R7450: 5mm DRAM _| SNS: YES
o & L CPU_HS_I SNS: YES DRAM | SNS: YES o 1 C5460
g 52 PPBUS S5_HS COVPUTI NG | SNS 2 83V PLACENEARELS000. B2: 31mm = = 0, 1UF DRAM | SNS: YES
5581 uUs5450 Soont SR R5455 Y
I'NA21 4 PRy U460 2 52 en PLACE_NEAR=US000. A: 11mm
SC70" quT |6 i | SNS HS OOVPUTI NG | QUT 1A jAv2 o SMC HS_COMPUTI NG | SENSE gom 55 50 I'NA210 o Rase
CRI Tl CAL I PLACE_NEAR=US000. E2: 11mm 72 51 [T I SNS_1V2_S3_N 5N sc70 ouT L8 I SNS_1Vg | OUT 1A 2 w@ﬁ - D
D b 100V/ reFtl o R5451! o 1 C5455 CPU_HS_| SNS: YES CRI Tl CAL A PLACE_NEAR=US000. A5: 11mm
( N 20K —— 9, 22UF oD LSNS 1V2 S3 P afine o REFL R5461" i 1 C5465 DRAM | SNS: YES
s 1 aND 1280 PLACEVENT_NOTES: 2 &2V ( V) 20K == 220F
by - o 201, 0208 G\D 1/20W < PLACEMENT NOTEs: 2 G
Pl ace close to SMC GND_SMC_AVSS s 56 0 a0 o N 2’641:2 B ———— 0201
(For R and Q) E'::i::eRcL:Zec;o sMc GND_SMC_AVSS ;56 50 40 a1
IR : OTHER Hi gh Side Current Sense =
EDP Current :10.75A —
MAX Vdi ff 53.75 nv
GAIN : 50X e
e s w0 a PP3V3_SASW SNS IAPC : AirPort Current Sense
PLACE_NEAR=R5430: 5mm OTHER_HS_| SNS: YES EDP Current : 1.00A
OTHER_HS_| SNS: YES o 1.C5430 MAX Vdi ff i 25 mv _—
0. 1UF . .
V+ _— OTHER_HS_| SNS: YES GAIN : 100X
60 52 PPBUS S5 _HS OTHER | SNS 2 :5;03:‘& YoR PLACE_NEAR=US000. Ad: 11mm 50 50 41 40 30 PP3V3 SASW SNS
& 0201 R5433
4.53K PLACE_NEAR=R5470: 5mm Al RPORT_I SNS: YES
6 (0 V] 5 a7 - -
HS_OTHER | L 2 » Al RPORT | SNS: YES o 105470
1% PLACE_NEAR=US000. Ad: 11mm Vi ——0.1UF PLACE_NEAR=US000. C1: 11mm
72 1 62 37 5 29 -
aw ISNS HS OTHER P_4line (oo, REFIL R5432 bt 105433 a7 36 95 20 _PPIV3_WLAN - Us470 2 B Al RPORT_| SNS: YES
0612- SHORT 17 205§ 0. 22UF | N 14 0201 R5475
% #| om PPBUS_GBH T vz o Mo |2 Y OTHER_HS_I SNS: YES Fe4707 4. 1 ons amecrr sl NAZLAG e | Cons psywan taur ARAGZ g SMC WAN I SENSE gy oo
“i 201p|  PLACEVENT NOTEs: &b sve Avss 0.023 CRI TI CAL e Al RPORT_| SNS: YES
Pl ace close to SMC - - Y 2|1 SNS AIRPORT P 4fin+ REFLL R5471* e 1 C5475
0612 1 (100v/v) 20K 20 —— 0. 22UF placE NEAR=US000. CL: 11
= (For R and © APN: 10450024 oD 1/25% 3 PLAGEMENT NOTES: T, &% B "
_ : X5R
C| 1rROC : 3.3V SO FET Current Sense » _PP3V3_WAN R N 201, PR 561 C
(For Rand O L GND_SMC AVSS 35 35 39 40 a1

EDP Current :1.02A

MAX Vdi ff 3.06 mv
GAIN : 1000X 60 56 a1 a0 30 _PP3V3_S4SW SNS <
PLACE_NEAR=R5440: 5mm 3V3S0 | SNS: YES
3V3S0_I SNS: YES o 1 C5440
139241493 % _PP3V3_SO Vi p— gdg%UF PLACE_NEAR=US000. B1: 11nm | SDC : SSD Current Sense
HE R Rt us440 2 9255'1” X5R 3V350R571|4$5’\B- YES EDP Current : 3.00A
oe12-smor 2|40 | SNS P3VE SO N sl | eat? qurls I SNS_P3y3 SO_IQUT 14832 . SMC P3V3SO_I SENSE o o o WX Ve (r 5 35
1 CRI Tl CAL e 3V3S0_| SNS: YES GAN 200%
. 72 1 . .
Rng)ggl et | SNS P3V3_S0_P 401N+ (10001 V) REF| L R542‘%)]|Z * _i gS;ZtE PLACE_NEAR=U5000. B1: 11mm w0 o5 +2 0 20 PP W SNS
oM T D 1 23% T 2% PLACE_NEAR=R5480: 5mm SSD_| SNS: YES
2 g
.. PP3V3_S0_FET R N M [ PLACEVENT_NOTEs: 85 SSD_I SNS: YES o ! gﬁ&ﬂ&éo e s o 11
Pl ace close to SMC L_GND SNC AVSS 35 36 a9 40 a1 2w PP3V3 SOSWSSD = o + —— 10y AR mm
2 58 en SSD | SNS: YES
(For R and © CRI Tl CAL |Us4810 0201 R5485
= R5480 (3= | SNS_SSD N shv & qurfe | 1Sns PsysSD 1oUT 1832 . SMC SSD ISENSE g
I S2C : 3.3V Canera Current Sense 0.003 CRI TI CAL UM SSD_I SNS: YES
w 2 | SNS_SSD P 40N REF[ L R5481* M= 1 C5485
EDP Current : 0.82A o06Y5 7 (200v/V) 20K 201 f— g‘-w%?UF PLACE_NEAR=U5000. C2: 11mm
MAX Vdi ff 16.36 mv OM T TABLE G\D 1/230\//\'} PLACEMENT_NOTEs: 2 L
GAIN : 200X —_ W e —
s« PP3V3_S0SW SSD_FET_R - Ny 201,| Place close to SMC 0201
w50 w0 3 PPIV3 SASWSES (For R and O L GND _SMC_AVSS 4 55 50 40 w2
] PP3V3_S3RS0__CAMERA — CAM | SNS: YES B
Bl eave sareo conera _ eAVRRSNCR = 1 5420 L
¥ i : o —L 0. 1UF =
39 _ \Z3 o 9% PLACE_NEAR=US000. B2: 11mm ) )
i PR3V3 2SR50 CAVERA = 2 GHRwsR CAM | SNS: YES I BLC : LCD Backlight Driver |nput Current Sense
VorTaGess sy o2 MM 0612- sHorT 2| 4 | SNS CAMERA N mﬁoo ?432‘? EDP Current : 0.67A
MAKE_BASESTRUE b e R s e scro . QUT L6 | SNS_CAMERA | OUT 1 423K, SMC_CAMERA | SENSE oo = MAX Vi ff : 0.06 mv
Rg 46;5’ CRI Tl CAL ™ CAM | SNS: YES GAIN : 500X
| SNS CAMERA P 4w+ REF|L R5424* 5 105425
oMT 379 (200v/v) 2%§ o —— %,22UF  pLACE NEAR=US000. B2: 11mm w o 1 1030 PPVE_SASW SNS
D .
PP3V3 S3RSO CAMERA R , = Y2LS  PLACENENT NOTEs: 2 r! PLACE_NEAR-F5490: 51 LCDBKLT_I SNS: YES
M N_LINE_WDTH=0.5 MM VOLTAGE=3. 3V il 9
M NNECK_W DTH=0. 2 WM R5421 2 Place close to SMC GND_SMC_AVSS 46 56 5 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= ¥ — i%% PLACE_NEAR=U5000. B6: 11nm
PP3V3_S0 1 2 4 %% NN LI NE W DTH=0. 4 7 = U5490 2 & ok LCDBKLT_| SNS: YES
5% L VaTaceg ey o2 M J I NA21L 0201 R5495 -
VLY = Nk st os12-sHoRT 4| * | SNS LCDBKLT N slin | ‘st our |6 I SNS_LCPBKLT | OUT 14 R%2 SMC_LCDBKLT | SENSE grmy 5o 50
&@STE@Z L CRI Tl CAL e LCDBKLT_| SNS: YES
5] g Rgﬁg 2 | SNS LCDBKLT P 4| n+ REFLL R5491* i 1 C5495
58 %EI PP3V3_S3 IANA 2 1 (500V/'V) 20K 201 f— g‘.j%ZZUF PLACE_NEAR=US000. B6: 11nm
33 & 506 sa 30 _PPVI N SOSW LCDBKLT_FET GN\D 1/ 200 PLACEMENT_NOTES: 2 %n
Ve oE s 2 PPVI N SOSW LCDBKLT FET — ~ B e ——— 0201
02 B ARV LD 20, = Place close to SMC L GND_SMC_AVSS s 5 39 10 u:
VOLTAGE=8. 6V (For R and Q)
VAKE BASE=TRUE
CHARGER BMON Hi gh Side Current Sense DC-IN (AMON) Current Sense +
PLACE_NEAREUS000. A4: 11 PLACE_NEAR-USO000. B3: 1140 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
A . R . ’\E/OC/K\,Q P am = - - CHGR AMDN . 253K , SMC DGl N | SENSE . PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON SR SIS =S RIS SR NI = BTN A
o o 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5455 CPU_HS_| SNS: NO J1ILE - .
”?:an 1 Pl \R=U5000. A4: 11MM “;’W 1 PLACE NEAR=US000. B3: 11MV ‘ l I
1SL6259 Gain: 36x l ‘ﬁfi? szil 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5465 DRAM_| SNS: NO HI g h SI d € rre nt Se nsin
Scale: 2.78A 1V 5 o Sense R is R7120, 20mohm , o 117S0008 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 7k ce 1SL6259 Gain: 20x o e App e Inc. =
EDP Current: 310A D SVC AV 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’ o 11750008 1 | RES, MF. 1/ 20W 100K GHM 5, 0201, SMD C5495 LCDBKLT_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
rrent:
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5433 OTHER_HS_I SNS: NO %E@E@%ﬁh&g@ﬁ:gﬁ&?ggi% fGTHE
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM CPTI ON 11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SVD 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 TI 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

93500
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
o R5502*
% m_SMC_SENSCR_PVR_EN 2| | el "] 100K
\Qj.s v Max VQut: 3.3V at 19.77V | nput
1 2
J_ 3 _PBUS SO_VSENSE
' R5503"
o (5] g
S .
o ; PPEUS 3 RS [ BRASGeNRF=A098. Bk
P- CHANNEL SMC _PBUS_VSENSE oo 55 7
R5501* PLACE_NEAR=US000. A3: 11MV PLA
CE_NEAR=U5000. E1: 11MV
100K R5504'| |1 C5504
1/ 20W 5. 495 i 20UF
201, 1/ 200 20°§,
28% 2%
PBUSVSENS EN L_DI V 2 0361

GND_SMC_AVSS 45 36 39 40 41

I CSO

CPUVR_| SNS: YES

PLA@iN%:gibO. 3:5Mm

o oy CPUVR I SNS1 P 4. 42K

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

CPU VCore Load Side Current

63 62 80

PP3V3_S0

Sense

18
37 36

CPUVR_I SNS: YES
R5544

2z CPUVR_I SNS1_P_R 143K

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

PLACEiNE%g?ﬁfi 3:5Mm

4. 42K

72 50 TNy CPUVR | SNS2 P y
1/ 6w

CLF

402

CPUVR_| SNS: YES

1%
1/716W
MF-LF

402

PLACE_NEAR=U5540. 5: 3MV
CPUVR | SNS: YES
C5

Gai n: 274. 72x
Sense R is R7310, R7320

» CPUVR |

SUM R P

Sense R is 0. 75n0Chm each,

conbi ned 0. 375nChm

1 S

CPUVR_| SNS: YES

1%

EDP: 32A

CPUVR_| SNS: YES
CRI TI CAL
Us5540 AR RN 05D 4: 12w
S R5548

i CPWR 1 sum 1our 14k R3%

SMC_CPU | SENSE gy s o7
CPUVR_| SNS: YES

TDP :28. 05A

. PLACE_NEAR=! 0.3: 5MM 1/ 20W .
VDOR DC-In Vol tage Sense Enable & Filter R5547 R5545 : Wi |, e pean-ts00o. o4 11w
72 50 (rmy— CPUVR I SNS1 N 4% K »uCPUR ISNSL N R I A3k » CPUVR | SUM R N __2 SUF
Y Y 09
it it < 2 858
@510 o o5 = 0361
NTUDS169C2 CPUVR | SNS: YES CPUVR_I SNS: YES L GND_SMC AVSS 5 35 59 10 a1
NCHANEL |, DOl NVSENS EN L PLACE_NEAB-RZSR, 3: 5 RSR47
Enabl es DC-In VSense X 42K2 1 2
di vi der when SUS present. e Rsfojéﬁl 72 50 [T CPUVR | SNS2 N 1 A CPUVR_| SNS: YES %,{:110?‘,4"
s r—PMSLP_SUS L 2 o 100 yasw IR5546 402
\Qﬁ? VAT MaX VOut: 3.3V at 19.77V Input fa0b M NO_XNET_CONNECT! ON=TRUE C
1 2 1/ 16W
J_ s DO N _S5_VSENSE 62"
i R5513* 1
& 27. 4K =
5 G 1%
l_'s 1/ 20W RUSO 11w
e BT BRSO Y
% PPDCI N G3H | SOL [ P- CHANNEL SMC_DCI N_VSENSE oo 5 5 | IVDC . CPU DDR CUI’ rent Sense
o 1 PLACE_NEAR=|)5000. F1: 11MM
R5511 1 PLACE_NEAR=U5000. B3: 11MM EDP Current : 3.00A
100K R5514 1 C5514 MAX Vdi ff ;12,60 mV
19 5.49K & | 57500
1/ 20w 19% S T oob GAIN : 200X
201, i 2 B3V o0 56 a1 40 39 _PP3V3_S4SW SNS
PDCI NVSENS_EN_L_DI V 201, 3301 |
L { ap AV 55 36 39 40 41 e Eﬁ\ﬂ'\@wm%ssowcpuz PLACE_NEAR=RS570: 5mm CPUDDR_| SNS: YES
g'g:ﬁg.%g“gi o3 CPUDDR_| SNS: YES 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
i w0105 _PPVI o Vi f— y
CPU Vcore Vol tage Sense / Filter ¢ PEVVEM O 50 CPU U570 2 o CPUDDR | SNS: YES
K20 35?32,8 oe12-smoer 2|4 | SNS CPUDDR N sl 20 our|e I SNS_CPYDDR 1OUT 1453, _ SMC CPUDDR I SENSE v o
1 $_PPVCC SO_CPU 1 542 CPUVSENSE IN 1XAA SMC_CPU_VSENS a5 37 1w 1% CPUDDR | SNS: YES
60 50 1/ 20w -
PLACE_NEAR=R7310.2: 5 MV 158w PLACE_NEAR=U5000. B7: 11MM Rg% -3J72 I SNS_CPUDDR P N oovryy  RERE R5571! e s C525275
1 1C5 e oM T ! 2%§ = 9;,220F PLACE_NEAR=US000. HL: 11mm
— GND 6.3V
p— /(7 1/ 20W 2
2 g'gR o 60 5123 22 21 20 19 17 _PPLV2_S3 B 2, 3301
PLACE_NEAR=U5000. B7: 11MM 0201 D. AVSS 5 36 39 a0 41
GND_SMC_AVSS S —— PLACEMENT_NOTES: B
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er (For R and Q)
NWE530 R5530 I R5C : 3.3 S5 REG Current Sense
62 60 SM .
%% pp1vo5_s0 1532 PLVOSVSENSE | N J3% . SMC P1VO5SO_VSENSE rom o o EDP Qurrent : 3.0
1778 I8 A . R MAX Vdi ff 30.00 nv
e PLACE_NEAR=R7640.2: 5 MV 1/2%!0W 1 &%*3'\‘0 U5000. G 11WM GAIN : 100X
1 L0 220F o0 56 41 40 30 _PP3V3 SASW SNS
= Q4
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_1 SNS: YES
. 0201 | = mm | 3
PLACE_NEARSUS000. GL: 11MM P3V3S5_I SNS: YES o 1 C5590
D AV 0 26 29 10 21 s igy 01 g PP3V3_S5 - _|* 559
72 62 60 58 57 56 55 bt Vi p— PLACE_NEAR=US000. A6: 11nm
2 &3V, P3V3S5_| SNS: YES _—
| CIC. 1.05V SO CURRENT SENSE / FILTER oM T U229 &0 e R5595 ~
e urrent - 1A R5590 1[32 1 SNS_P3V3S5_N 5N Sc70  our |6 | SNS_P3Y3S5_1 OUT 1A 2 SMC_P3V3S5_| SENSE a5 a7
rren 0.003 1% P3V3S5_| SNS: YES
MAX Vdi ff 5,65 v 1% CRI TI CAL 1/ 20w -
GAIN : 500X o 6 41 40 3 _PP3V3_S4SW SNS 0612-SH§Y\"$ 3 pLSNS PEVSSH P 4 (1o0vv) " 2 RSSZ%JKl 201 _i g5252%§ PLACE_NEAR=US000. AG: 11mm
PLACE_NEAR=R7640: 5mm P1VO5 | SNS: YES 5% T 2%
0 GND 1/ 28W 2 83V
. 1
P1VO5_I| SNS: YES o i CESU(?:O PLACE. NEARSUS000. H2: 110 o o 0301
v T, % P1VO5_| SNS: YES — D AVSS 55 36 30 40 11
PLACE_NEAR=R7640. 4: 5\ Us560 SHt XSR R5561 M N-RESW BTHES. 3okt PLACEVENT_NOTES:
o L SNS_1V05_SO_N__ 5w INAZLL orls P1VO5S0,1 QUT 1k A3, SMC P1V05SO_I SENSE grom »s MAKE_BASETRE = Pl ace cl ose to SVC
CRI Tl CAL L P1V05_| SNS: YES (For R and O
7 5 L SNS_1V05_SO P 4fine REF[1 R5562* Y8 1C5561 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 & ymiaz - A
R 0361 ) _ _ Vol thge & Load Side Current Sensilng
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON d}@ Appl e Inc. o L ABEL
= < >
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD 5541 CPUVR_| SNS: NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5561 P1VO05_I SNS: NO THE L NECRMATLON_ CONTAINED_HEREI N | S THE
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_| SNS: NO T e o e e 55 OF 120
117S0008 1 | RES, M. 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR | SNS: NO T T e e 1T I WoLE R PART
I'V ALL RI GHTS RESERVED
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2




6 5 4 3 2 1

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
s 4100 33 PP3V3_S4SW SNS 1A, 2ZPP3VE, SNS CPUVR ADIUST | SNS R5660 R5666
%/’:f/é‘é‘/ 1 5620 m:h'géf:v‘"vgigiu"?m %3%23;2?2]%%222352 PP3V3 SO 1 v 2 . ISNS HS GAIN P R 1 A 2 _ISNS HS GAIN P o 2 7
402 20%OUF VALTAGESS. 3V ui"zFé'w 1/’\%§w
2 S’ 0201 PLACE_NEAR=U5660. 3: 5SMV R5662! 0201 'isgélg'?
_ 03611 1 C5660 1K<, 0
R5821: ADDR - 0x56/0x57 (r/w) 196 2 % Ty | SNS HS COVPUTING P 1
ADDR_SEL = Qo 20N <& 5%
rs621 [* BYPASS=U5620. 1: 5: 3MM 2 & xR 201, R5668 120w
AT o PU. SMBus node ozor LSNS HS GAIN N RiA DA 2 1sns bs SR N oo = D
VDD
1/ 20w 5%
6% U5620 = 1720w
2 PAC1921-1- Al A PLACE_NEAR=U5000. A7: 5MM 0201
DEN R582‘5 PLACE_NEAR=R7150: 5MM o) R5661" TSS%%FQ
6 |ADDR SEL/ GAI N_SEL out| 4 SMC_CPUVR ADJUST | SENSE R 1 2SMC CPUVR ADJUST | SENSE gy, a5 a7 v+ 27K <, 0
= 5 s 5% Jicsezs ) uUs660 R5665 AR T [y LSNS HS COWPUTING N 1AAN 2
72 40 (TR CPUVR | SNS1_P R SENSE+ READ*/ | NT)| RD L 3s 1/ 20W 0 220 CKPLUS_WAI VE=Ndi f Pr_badTer m I'NA211 M 15w
72 0 (rRy—CPUVR 1 SNS1 N R 3 |Sense- SM CLK/ INT_seL| 10 | SMBUS SMC 1 SO SCL D 1 3 55 . 3201 s 3\/ 72 a1 39 ISNS HS COMPUTING P 5|I N Sc70  our |6 ISNS HS GHIN QUT 1 2 ISNS HS can aur R 20t2 o
PLACE NEAR-USS40. 1: SWM SM_DATA/ QUT_sEL| © SMBUS SMC 1 SO SDA (B 14 32 35 38 42 62 67 71 2 P CKPLUS_WAI VE=Ndi f Pr _badTer m CRI TI CAL 1w N (':gebelg_l—
| ¢ oM SELL7 NO STUFF 72 41 2 | INGN_ Al o0, REFLL R5663* b1 0. 22UF
PLACE_NEAR=U5000. A7: 5MV 20K o
GND_EPAD G\D_SMC_AVSS N 2P u 2 e
2
©l g GAI N: 500X
I LDC : LCD Panel Current Sense / Filter ) ) .
L In battery discharge scenario negative voltage will be Wth 100nmA battery current, WII have 10.2nV difference
60 56 41 40 30 _PP3V3_SASW SNS = present on IN+/- pins with | 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
n PF’ V. W L —
° L?Ngifgus 1 = LAE N , PANEL | SNS: YES
b"{ﬁé{i&? o2 PAREL"T SRS/ V2B o 1 C5670
s a1 mplif?\s/é FaéOSW LCD L \Z3 pu— 90'%1UF PLACE_NEAR=US000. CL: 11nm
- Us670 2 B3V xsr PANEL | SNS: YES
I"NA210 0201 R5675
RSOV 12 I SNS PANEL N s|in  'Scio ~our 6 I SNS_PANEL_| OUT LANAS2 o SMC PANEL I SENSE gy os o
0.020 CRI TI CAL e PANEL_I SNS: YES
[ 2 | SNS PANEL P 40N oo0yy REFH R5671* a1 5P8TS VR | MON Current Sense Filter
0612 SHORT 24 2%§ H T 2‘7% F PLACE_NEAR=U5000. C1: 11nm
aND vaawsGai N 200x 2 G2 - PLACE_NEAR-L000. B3: 5\
- %‘_ ° 2’641:2 Scal e: 0.25A/ V 0201 R5641
5o a1 PI??NVSWTSFQDS;N LCD R— EDP Gurrent: ©.750 A MAX VOUT: 3V AT 0.825A | _GND SMC AVSS g5 56 30 40 41 ™ CPUVR | MON L. 0 SMC CPU | MON | SENSE o
M N_NECK_W DTH=0. 2 MM . PLACEMENT_NOTEs: o oD
VOLTAGE=3. 3V Max Vdiff: 15 nmv - - 1/52“‘61‘” Pltl? STLEF N
WAKEBASETTRUE = Pl ace close to SMC oM, 1 Qg Reee B
(For R and O —
Di screte Hi gh side Current threshold LGND_SMC AVSS 55 90 0 10 —
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
98
% opava <o 0. 22UF Vtl = 0.290nmv = 0.687A from battery
B ’ 172 ) . . .
o BYPASS=US601: 3MM H BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
iy + C5613 2% 2601
g% 0501 %25262%%
I By XoR R5619 vupspfiiEEEEeVe SO ' 1|2
= HS_COwWP_FB 125K, BYPASS—U5601 3MM 11
= 20%
1 1% i SMC BMON COVP_ALERT_L
~SMC_BMON_COVP_ALERT_ L gy, o
2R§’4§<14 R3638 U5611 e i ’
Viow % s \{s MCP65a1T ! I%mst R5609 U5602 | ofs
2H02" e 75 Hs cow v BVON COVP FB | 200K DVNB2D2LFB4 |
HLpe . AN oRoac S | Ik
HS_COVP_VREF 102 4] SMC HS_COVP_ALERT L o - |1?(')50f|3<04 R5606 US601. it - =
2 1
U5612 | b Piow A0 2K 3 5 MOP6541T 402 ¥ s
IR5615 DVN32D2LFB4 WVE: N + SC70- 2
49. 9K DFN10OGHA- 3 202" 1716w 1 BMON_COVP_QUT
1% —._._ SYM _VER 2 Nﬁ-oliF A1
1/16W —
A ¢HSIQUT R -\ Jeope BMON_COVP_VREF 4
1 C5610 : : 1
L ! 0. 1UF Gai n: 50x Ro605
S 8 Scal 2A |V . =
1(I)?5610 235 L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
%Z'éuw = + C5600
,0201 = 4 (%)gzﬂlUF
R5600 2 55
% -
20W
SM 201 _ . >
RB52173 30 BYPASS=U5600: 3MM
C5606 1
K 0. 1UF
8%
CERWXER 2
b5k
. I 1 1 = = -
» D SNS_HS_COVPUTI NG | OUT CHGR CSO R P/ N are swapped on pur pose i SYNC WASTERCSTD JaT SYNC_DATE=02/ 26/ 201
to neasure power into the system ¥ [bbug Sensors 1
Uus600 PLACE_NEAR=U5000. A3: 5MVI iy aem e i |
CKPLUS_WAI VE=Ndi f Pr _badTer m | NA21 —
naommCHER CSOR P siin  Scro BQJT 6 BMON | OUJ 359:98 d} Appl e I nc. <SCH_NUM=| D
CRI Tl CAL 1% 23k Bl Dl ETE_| SENSE a5 a7 ® <E4L ABEL >
7 a0 CHGR CSO R N _4fin+ REF|L R5601! Rt | PLACE_NEAR=US000. A3: 5MM NOTI CE OF PROPRI ETARY PROPERTY:
. . . OKPLUS_ WAl VE=NGi f Pr_BadVerm 20K 1 C5602
Repl aci ng caps with 100K PD on | SENSE SMC i nput s o 2B —— 0522UF BRI ORIA NER R N © THE
~ e 5 & R THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 2 555, || TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 120
o a1 Il NOT TO REPRODUCE OR COPY I T
117S0008 1 RES, MF, 1/ 20W 100K CHM 5, 0201, SMD C5675 PANEL_I SNS: NO L L GND_SMC_AVSS 32 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE CR PART
= g I'V ALL RI GHTS RESERVED

8 7 6 5 4 3 2
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CPU Proximty,

| nl et

M K NEGK W DTHEO. 25
R548700 M NCUINE-W DTH-0. 25 mm
paseyfREEL—FEve S0 2 2 PP3V3 Sq CPUTHMBNS R
5% 1 C5800
v 20w 0. 1UF
201 8%
2 CERM X5R
* NOSTUFF
72 | NLET THVENS D1 P 1R5802 1R5806
3 = - | CRI TI CAL 100K 100K
T T PLACE_NEAR=CB830: 3MM 5801 1 % o % o
Pl t te: 1 LA AR D= VDD
' acement not e: 830 1 L A7PF - 2200PF —— 0 5201 5201
_ Place 5810 next to DDR/SV/3.3V supply on TOP side BC346BLP o 3%, PLACE_NEAR=US800. 3: 5mm R oy 2 Eh%.§94— 2
OFNLOOGHA-3 2 %88 o0 cerm Ry , OFN . oA LS L
72 | NLET _THVBNS D1 N bP1 THERM oD
—1.3 {on ALERT* h10 _{ CPUTHVBNS ALERT L o
CPUTHVENS D2_P
3 PLACE_NEAR=Q6810: 3MM 2 NO_XNET_CONNECTI ON=TRUE - . L 4 lprDNB SvDATA| 11 SMBUS SMC 1 SO SDA LB 14 32 35 38 41 62 67 71
e 1 CH811 C5860 : Q5860 Co80p 1| P00 om 5 7 e o 1 0 e
Pl acenent note: [ 810 1 —1_ 47PF A47PF —4— 1 DENL006HA- 3 2200PF —— DN2/ DP3 SMCLK| LBD) 4 32 35 38 41 62 67 71
' ) ' BCB46BLP Tz 3% 2V BC846BLP 187 16 E ADDR_SEL| 8 CPUTHVENS ADDR SEL
Place (6830 between near rear vent on bottom side DFNLOOGHA- 3 2 NPO- QOG- CERM NPO- COG- CERM 2 X7R- CERM 2 PLACE X SENSE+ !
- e 2 0201 0201 0201 ESSORERSRS B 15 | sENSE- 7 1R5805
PLACE_NEAR=Q6860: 3MM 3 Pla’ yne 0
. 77 O ISNS HS GAIN P 13 | pUR_SEL S0
Detect DDR/5V/ 3.3V Proximity Tenperature 14 | TH sEL oW
: y temp 7 o o ISNS HS GAIN N . o, 50501
.Toa
NOSTUFE , CPUTHMVENS DUR SEL GND  THRM PAD , Placement note: .
R581003K CPUTHVENS TH SEL - N l_F—’I_ac—e EJS&_OO_ur:de_r ?PLi A =
5% J%{g%':fl Wite Address: 0x98
HEy 10K Read Address: 0x99
201, 50
1/ 20w
201,
BT, MLB Bottom Proximty Sensors
R5840
s e N A TBT, MLBBOT and TBD Tenp Sensor
% ]
3 PLACE_NEAR=Q6820: 3VMM u%éw
o2 (S ) LT o
BC346BLP 5%, snney BEER P PP S0 i AA'A 2 PP3V3 SO TBIM.B I SNS R
DRNLOOGEA- & ) 2 28Y o cerm R5841 57 84 a5 a2 a1 48 39 38 s MNLINE WOTHEO. 5 m -
TBTTHVENS D2 R N 1APA 2 TBT MBBOT THVENS N YW verTaess 3y ! C5810
»
N - 201 1 %rF R5811'
20w 2 e xR 22K
0201 U5810 01 1/ 20W
e il EMC1414-1-AlZL| = M
oo - - ., MSOP
e - - - -
TBT M.BBOT THVSNS N a2 72 . Pl acenent note: [ NO_XNET_CONNECTI G\CngJlE:g s 2 oPL THERM/ Al 7 TBT | NLET THM L
3 . ) \
A PLACéEi\I(E)AR:@BAO. 3w LPI ace SES_ZO_CI_os_e t_o _TB_T on _TO_D si d_e o] 220055n — 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L
0V
B 46?51% - = &(FF X7 ceRw 2 4| op2/ D3 svpaTAl_® SMBUS SMC 3 SDA
DFNI006HH-3 2 Q%iooc’ CERM 2 428 TBDTHVENS D2 N 5 | one/ DP3 sveoLk |10 SMBUS SMC 3 SCL
TBT_M BBOT_THVENS P e e e e oo . GND
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
- e TBT_M BBOT_THVENS P
TBDOTHVENS D2 P P R i |
3 PLACE NI @850 3WM NO_XNET_CONNECTI ON=TRUE -
EARE : P m s s = = - - - - - - - - s 5812 1
1 .
850 |t C547PSF50 . Pl acerent note: . e neseetso, s 2200P%
BC346BLP T 5% - - x7R- cERM 2
DFNLOOGHA- 3 2 S%é’_looc, CERM STttt T PLACE_NEAR=US810. 5 5mm i
TBDTHVENS D2 N a2 72 2 428y TBT M.BBOT THVENS N . Wite Address: 0x39
Read Address: 0x38

72 a2

o
TBT M.BBOT THVBNS-R-**

TBT M.BBOT THVENS P

a2 72

72 a2

72
TBT _M.BBOT THVBNS N—"*

TBT M.BBOT THVBNS P —
MAKE_BASE=TRUE —

TBT M.BBOT THVBNS N —

TBT M.BBOT THVBNS N

a2 72

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

TTTLE

Ther mal

Sensor s

d} Appl e I nc.
®
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FAN CONNECTOR

R6010 PP3V3_S0 Fafsag 1537 18,27 9,01,08
AN NOSTUFEF
1Z6w + C6010

0201

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

PP5V_S0 51 5% 44 10 50 51 30 57 59
51850793
CRI TI CAL
1
R6060 FF14A- 4C R11DL- B- 3H
47K % R SM
1 zé‘@ Nex——(O)
R6065 20, ey o
- o SMC_FAN_0_TACH 37K 5 . EAN RT_TACH 219 | TACH
126w i O | MOTOR CONTROL
201 o| GND

R6061

10%5
1/ 23W
281

2

— e

YM_VER_3

1
w G

S

s [T SMC FAN O_CTL

T3 7o o FAN RT_PWM
(]

SYNC VASTER=J43 M.B

SYNC DATE=09/13/ 201

TTTLE

Fan
TG, NOVEET T
<
d} Appl e | nc. SCH_NUM>| D
<] <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
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THE POSESSOR AGREES TO THE FOLLOW NG PR —
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 60 OF 120
11 NOT TO REPRODUCE OR COPY I T e ———
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 O: 73

2

1




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 3 o PPBV3_SUS

BYPASS=U6100: 3
‘R6102 |'R6101° 061001 = CRITICAL
100K 3, 3K 0 1uE L VDD
ow oo T U100
, 261 2361 XSR- CoE 2 64NBI T
WSON
o2 SPIL_MB CLK 6 | sck si/sicol 5 _SPIL_MB MOSI .6 LPC+SP| Connect or
SSTZSVF064(I:_E
OM T_TABI
o SPL_MB CS L 1) o _
VP T g9 sosoil 2 SPL_MB M SO.,. LPCPLUS
0 w15 D SPI ROM USE_M_ B 7 JRsT*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) DF40(\:]-63%8PO-O av
ROM wi || ignore SPI cycles. N MST-SM
a8 a7 45 38 3 35 34 33 30 17 _PP3VA2_G3H 31 o~ 32
50 57 56 54 50 40 43 32 17 36 _PPSV_SO U
e Uool2 . | SPL_ALT MSO oo - o2
= o o 1 > LPC_CLK24M LPCPLUS > 3loolt e | LPC ERANE L am e o
o o2 55 10qary_LPC_AD<0> =00 g o—a | SPIROVI USE M B =
00
o7 62 35 14 LPC AD<2> -— O 10 o | PMCLKRUN L 13 3 62
o LPC_AD<1> o ooliz e [ SPL AT CK b
or oz 35 11y LPC_AD<3> —>_ 3 001% o | SPI_ALT CS L am w2
o 1 [rmy_SPL_ALT_MOSI 1500 016 qup | LPC_SERIRQ D 5 5= 2
o 16 15y XDP_LPCPLUS_GPI O —t_ 10018 g | LPC PWRDWN L am = = o
or o2 10 [y LPCPLUS_RESET_L - oo l20 o [ smMcTDI o o o
o 50 35 oo SMC_TDO - 2ool2 o [ sMTaK oD 55 5 o2
~ TP_SMC TRST L 230012 o SMC RESET_L [OoTy 35 26 48 62
» TP_SMC MDL - 500125 4 | SMC ROMBOOT o = =
@ % % [y SME_TX L - 20028 o [SMRXL QU
29 30 o | SMC TMS s a6 2
00 - oD 5
33 C 34
51651039
SPI Bus Series Term nation
PLACE_NEAREJGTI00. 275 SEL_ALT M S0.. -
] 3 ~ 2. 5nm NOS
PLACE_NEAREJGT00, T57 5mm SE: ﬁtl— KI :: Z |\/B.t t Car d ROVI SI ave
PLACE_REAREJSTO0. I275MN Sp| AL T _CS L 4.0
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.°9 43 43 43
20w 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
cso o Pl B L g
o7 m SPI RL PLACE_NEAR=UO500. Y7 bnw\/z SPI CSO L 1 ,\éy/\/zPLA()Zilvl_r\r\—r\ul 5. 275 S M_ CS @
1/ W 1/ W
R6111 & R6121
o SPI_CLK R 1433 5 o SPI_CLK 1243 > SPI_MB_CLK gy uier
@—pmmﬁum\/sy\/ % PLACE NEARERGTZ6 275
1
CPU Mast er e Re112 R6122 z’?ff M_.B ROM S| ave
or 10 SPI_MOSI_R 1A%5 2. SPI MosI 1243 2 SPI_M.B MOSI .
@—mmﬁumm’\éy\/ ’\/Sy\/ PLACE NEAREREIZ7 2 5t <D
1770w 1770w
R113 i Reigs ih
o 10 Pl 1 2 = SPl_MSO R 15% SPI_MB_M SO cpmy us o0
- | = . L omm 5% % PLACE_NEAR=UGI00. 2.5
1 W

67 35

o o rp—SPL SV M 1’\/1\?\/2mm
Y, = = 5T Inm
SMC12 WMast er Ujﬁgw R6116

15
o o= m—SPL_SME QLK 1’\/5y\/2mm

o7 3 ry—oPl_SMC CS L

SYNC MASTER=K21 M._B SYNC DATE=12/13/ 2010

LPC+SPI Debug Connect or

TR TN ez |
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

GAI N 6DB
o N ECC W DTH-0. 2 1
R6414 M N LI RE W TH-0. 5 mm
62 60 56 53 52 47 33 32 PP5V_S4RS3 ARA 2 PPSV S3 US21Q,
1o 51850519
t 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
= QtF 2 R6413" .| C6401 26404
2 18% Eerv PVDD 160K “=47UF 78171- 0002
RISE P teato wagl 2 &
C6410 o 0805- LLP —O
0. 10F MAX98300 22 W NLNEGC W BTV 0. 20 rm
72 63 59 [T SPKRAMP_| NR P 1]z 72 MAX98300 R P Al N ouT4_Bt M ILLINE WOTHR. 30 72 62 SPKRAMP_ROUT P 1ls
11 12 MAX98300 R N sl R A G [ 12 2 SPKRAMP_ROUT N 2]
CRLTI CAL oy N NG W BT 20 7
C6411  xoncerm e 2
0. 1UF 0201 C{SHDN: GAIN.S R AVPLGAI N 4 4 C
72 63 59 [T SPKRAMP_| NR N 1] |2
—-E 1 = =
v 'R6412
mﬂégnm PGND %S’OK
63 59 [Ty SPKRAVP_SHDN L N $zow
f , o1
R6411
100K
)
1/ 20w

201

SYNC DATE=09/ 04/ 201 A

SYNC VASTER=J43 M.B

TTTLE

Audi o:

Speaker Al

d} Appl e I nc.
®

<SCH_NUM-| D
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Battery Connect or

PPVBAT H 8 62
ORI TI CAL C6951i 1C6950
J6950 T %@“’F
BAT- Res el o
Pos| o+
Pos| o2 1
pos| o2 -
sl o]t g SMBUS SMC 5 G3_S Qs o 4o e
SDA| 042 SMBUS_SMC 5_G3_SlI B 5 % 62 71
ovs peTec| 016 g2 SYS DETECT L
NEG| O
red 018 R6950! | o o LoAE
NEqt 02 104 D6950
— 1 zi‘@
SHLD_PI N| o422 o RCLAMP2402B
SHLD_PI N| oL 2 o SC-75
SHLD_PI N| 0422
SHLD_PI N| 023
518- 0369

Hal |

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

Ef f ect Sensor

J6955
HALL- SENSOR, M_B- PADS- K99

NCX-210 015%NC

BERESY S D R

O O

ONReE
NCx>1-0 O1-2xNC

OM T_TABLE

34 35 36 62

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

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

CRI TI CAL
J7000
WIB- PWR- VB2
M RT- SM 52 s0 ss PPDCI N _G3H
o 1
olz T
o BPSY S4RSS 8%y D
o
6
O NO STUF R T Cal
1 C7006CRLTI CAL 1 C7008i0 sTjul
518S0508 1 0. 1UF C7007 1| =—= }0%67 005 ¢
- 19% 1UF , 33V 0. 1UF
2 16V 10% X5R lga/n
X5R- CERM 35V 2 603 50V 2
0201 X5R X7R
603 603-1

I nput i npedance of 68K neets
1R7012 sparkitecture requirenents _—
l‘gK for detection of B121 (16.5V)
CRI Tl CAL "
Q7010 2
Sl 5419DU =
PONERPAK -
'R7010
ol p 100K
5%
r /CRI TI CAL 1/ 20w
C70121 , %61
4| 0 047UF -
)
o2 Rigdl C
DClI N | SOL_(GA
e
DaNIsa Garet |
62 60 48 40 _PPDCI N G3H | SOL CRI Tl CAL
«xD7012
6. 8V Zener ggZ;EOZlRG 8
" |1}
R7006 R Tl CAL 3.425V "G3Hot " Supply
o2 o0 o 10 10 20 - _PPBUS G3H 1475 PPBUS G3H %TSOQ/\Fl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
1708/5'%’ Mc@%ﬁ =§.
R7]%05 PVI N GBHP3V42C{%H
P MN B G W JVIE :
GLaw VOLTAGE=T8. 5V © il B
805 VR ~ B 0.22UF CRI_TI CAL
l'J; J8 L7095
L 703 | 10UH-20% 0. 85A- 0. 460HM PP3VA2_GBHE] 30 20 3 35 25 20
P3V42G3H SHDN L 8&lsion P3V42G3H SWS LYY Y2 . Vout = 3. 425V
1R7080 R T cAP AS M NERERR- WB}rFES 2520
) NexeLne BYBFEHRUEE=TRUE 300mA Max Qut put
20W et <Ra> (Switcher limt)
CRI TI CA CRI TI CAL 2ueot oo BA8' 1¢7095 R7095"
COS 1 EI056" | E9dz o = 2 e
10— —=1UF —=5.6 R A— M CRITI CAL
85 2 87 2 3%% 0201 221 C70991 CRI TI CAL
55 %5 BoLY- TaNT,, NO STUFF o sTUFF P3V42G3H _FB 10UF 1C7098 -
R7Q81 G080 WRERESR-WBIEER 2 <RO o A2 == TOUF
& 10008 — R7096Y 00T | T2 30K e
How &% 200K 04021
,201 0402 17200
201,
Vout = 1.25V * (1 + Ra / Rb) L

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

DC-In & G3H Supply

TR T .

(3 meple tnc.  f=sciNow]D]
®
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5

4

3

Reverse- Current Protection : :
Need to stuff R7192 if either PP5V5_DCI N YES or PP5V5_VDDP are used!
PP5V5_DCI N: YES
NO STUEE 5.5v "G3Hot" Supply -
R7loz  ieawonos m For Erp Lot6 spec N
o e AN 00N
2 BOCS!
Inrush Limter e ame VMV e e i YV
. e enee s ey NO STUFH PP5V5_vDDP
£ _
NG e " R R7191
c7194
. NONCNONG 4 70F VIN BOGST 0. 2208 —— CRITI cAL 1A NN 2__PPEVL GHGR_VDOP 45
R7185 o - frifpum— AAN
FROM ADAPTER 1470K alw NS P <|w g NRISE o, Yo7 TYE PN/
1/ 20w 0603 LT3470A 402 10UH- 20% 0. 85A- 0. 46CHV ew
62 60 47 _PPDCIN_G3H e || L| 3 PPDCI N_G3H_| NRUSH A o ) )
- - HON . pevi sw YY) . . PPSVS_CHGR VDOP
220 CRITI CAL M NCNEW M0, 4 o — +—4° ™ RLLI NE.W OTFE0. 5 T NO STUFF STUFF ™ NNEGC_W DTHED. 28 mm
C7185 180| |« o a » X b 7184 1 I AS] 2 b WEES, 28 2520 CRITIGAL | ORTIGAL Moo s
010 | RE9395TRIBF R7180 7184 e mmer ; i L o108 |t or199 VeLTACES. BV
100K . ) NO STUFRRa
ian 2 DI RECTFET- M oS B3 Fel: NO STUFF R7195
402 o Q W SR CERM R t C7195 681K Yout = 5 50V
12 o gL p—Cl wzow ?@kju"{“c er I mP%I)I’
CHGR AGATE DIV o © O = o R
CHGR SGATE DI V = s
M N_LI NE_W DTH-0. 25 mm o201 :
1 RN OTh 0. 2 |
R7:21]I.3826K ‘R7181 PSVL FB
1% 62K 1 <Rb:
el - = NO STUFE
62 0 47 40 _PPDCIN G3H | SOL CRTICAL =1, , %o1 200K
BAT%%J-O? ™ LN W DTT0, 25 T TCHGR_AGATE) 120w
sor- 323 MRS, 2 PP5VS_DCI N NO (CHGR_SGATE) Vout = 1.25V * (1 + Ra / Rb) o
L >|—\ R7105 MANEGCW DD 2
3 48 PPCHGR DCIN D R 1,20, » (CHGR DCIN) R7121 =+
M NI Ne_W DTH-0. 5 mm AA W mi@:ﬂ 5 m . 10 )
2 e yaow M " WL Woro 3 VY \/_l 5 ﬁg]Ti%
) _ 603 Mo oo 2 m 1720w 1 CHGR CSI R P 4
ACIN pin threshold is 3.2V, +/ - 50mV + C7120 ML RE W TH0. 2 rm 0. 020
’ 201 M NNEG W DTHEO. 2 0.'5%
DI VI DER SETS ACI N THRESHOLD AT 13. 55V 0% W
71 CHGR CSI R N
30mA nmax | oad 2k ceR R711622 I
PP5V1_CHGR VDD R7101 a 2 PPDCI N_G3H _CHGR
- : 5% -
NN OTHo. 1 1 IAAAZ s PP5V1 CHGR VDDP v 20w NGO DT, 15 CRI TI CAL CRI TI CAL BYPASS=Q7130: 1. 5mm
ehees v L N Wm0, 2 1 Ve hceae, v . . . . A
Vs’?ﬁ’ e - 33UF- chg‘ci?ﬂ_L 33UF- ocgg'ci:rsl/l—; — ?ZF135 - ?ZF136 37015? ZF
47 46 aa 38 36 35 34 33 30 17 _PP3VA2 G3H 402 C7101 ¢ C7122 ¢ 1 Cr121 T 20T T 20— T 1% T % 10%
BuBBY TR 0 1ok — L 5 257 2 22V 2 2 ke 2 Sen 2 o ceru
1R7110 10% 100 —T— 10% PG P 603-1 603-1 0402
i e %
130K NO STUFF xR 2 xR 2 2 Ser
% 1 02 02 02
/50w R7102 - .
I 100K o 2 =
2201 5% =
v VDD VDDP
R7g.00 2012 12 JVHST CRITICAL DCI N2 s CHGR DCI N Max Current = 8A
52 4 36 35 [Ty—SMC RESET L 1 2 CHGR RST L 134SVB_RST_N Tel 26 CHGR SGATE h
948 38 a5 SMBUS SMC 5 G3 SCL 11 |saL U7100SGA -
w20 71 83 SVBUS SVG 5 G2 SOA 10 AGATE[ 1 CHGR AGATE + C7125
obon®® 32 FCED— = soa - TN g P28 ] otRcs P 0. 22UF 2 — f = 400 KHz TO SYSTEM
CHGR VFRQ 4 _\VFRQ [} — 10%
Float CELL for 1S i 0 csIN27n| CHGR CSI N 1oy Qr130
A
CHGR CELL 6 |cELL N o5 CRITI CAL CRI TI CAL
3 © Boor| 25| cHer BoOT RIKO3PODPA L7130 F7140
CHGR ACIN ACI N (7|) el 24 CHOR UGATE pre=— 1 [ VPAK 4. 7UR17A S a0y
R7113" ' o — PR 2 EHASE ——— 7 LYY Y e 1 : PPBUS GaH 27 30 40 47 55 60 62
RN WO 2 T RN W T 2
L =\ L a CHGR VCOVP 7 \/ - Pl MC104T4R7MN- SM
20w R7115 o CHOR CSQ p e wemeez 18 |csop el 16 CHGR BGATE i, . Jo—
201, gL CHGR CSO N 17 |cson 20vv AVONL9 CHGR AVON oo = —
2 aewv BMONL15 | CHGR BMON 50
—t PPVBAT G3H CHGR REG o
1R7111 1 C7150 5% (g AcOq 14 | SMC BC AGK gy a5 50 9 00 e W BT &
46.°4K 0. 47UF 33 8 4 e o 2 T . . . BYPASS-L7130; Q7130: 1. 5rm
1% iov = C7140 C7141 C7143 1 C7145
120w 2 er - = - —= — 1000PF
62UF- 0. 0230 62UF- 0. 0230 62UF- 0. 0230HM
201 0402 o) o 20% 20% T 20% 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
1 C7102 L
i CRITI CAL
2 Jen XWr 100 R7150 Q7155
402 0.01 SI 7137DP
' > (G\D) o o
5o w b TO FROM BATTERY
PLACE_NEAR-T100, 22: 1m oers
= 1 2 PPVBAT GBH CHGR R “ PPVBAT G3H CONN 16 62
3 4 | escw oo 25w 1 o M RN BT 0. 35
Ve Tacesa. ov T = Ve Tacesa. oV
(CHGR CSQ P) R7151 2.2 _IAAN AL CSORP = J_ J_
= = M NI NE_ W DTH-0. 2 fm 201 5% 1/ 20W M O —
(CHGR CSO N) M NEGCWETHO. & R7152 0 LAAN 2 CHGR CSO R N
= = M NI NE_ W DTH-0. 2 fm 5% 1/ 20W M 0201 <«
MRS TR0, 5§
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
M ANEGW DTG 2
1 C7142 C7111 ¢ + C7100 C7105 * C7126 *
I gy o o1 L LT 0. 22UF —— T000PF —— * R7151 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
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SSOTG-:F PPVI N SOSW LCDBKLT FET N *LCD_BKLT_PWV SHOULD BE AWAY FROM BOOST CI RCUI T
F7700 ° TVE
3AMP- 32V- 467 : :":;SE IS\?vfcgngi Ssi' STR 8 EN PLACE_NEAR=L7701. 2: 3nrm
62 60 as 47 a0 30 27 _PPBUS G3H 1 2 PPVI N St ~ i - CRLTI CAL CRI TI CAL
= ; AND PPBUS_SW BKL L7701 D7701 PPHV_SOSW LCDBKLT 58 60 62
603- HF VOLTAGEST2. 6V hal ON THE SENSCR PAGE 15UH 2. 8A 20! 33
| 1 1 —
PLACE_s! peseorTom ['R7 188 Cg‘7183 oo PPVIN SOSW LCDBKLT , 1YY Y L2 , LCDBKLT BQOST A NJK
1% i ™ CRI TI CAL PI MBO53T- SM R 15 CRITI CAL | CRI.TI CAL
%”W e g c7712l Lc7713 SRt RB160M 60G| |1C7796 |1Cr797 |1 Cr799
- —-gR0PF D T0UF | —_TOUF
LCDBKLT EN DIV L | gg{ 2 8 e |2 ég 2 ég
4 0402 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
]1-0‘/!)7K ____PLACE’NEAR=U778EAéE %%_D775’&A9E3NEAR_D7701 2:5mm
20w
5201 57 56 54 50 49 44 43 32 37 1 -PPSV_SO
LCDBKLT_EN L XV\FSZZO
PPVOUT SW LCDBKLT _FB 1 2
707 BB BYPASS=U7701. DL: 5mm BYPASS—U7701 DL: 3mm ﬁﬁ ] EEFS% . PLACE_NEAR=C7797. 1: 5mm
DWMN5LO6VK- 7 : Cr77101 \nl IECE: BH:ES} W —
SoT- 563 1LéF — /01UF
— 10% ——
ik 6051 2 R CERM
HEE swunpnshEE P PPVE SO J 10.2 ohmresistors for current
e EDP_BKLT_EN LCDBKLT_DI SABLE H
¢ M= =S0 B = BYPASSLUTTOL. Ol 4 measur ement on LED strings.
707 |26 7 _;]:_ 1 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
GVK‘ pe 613V ne 3 = . 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
CEHW XBR
|_‘ (GND BKL SGND) ESh TS SLm L\)/ . 10350198 3 RES, TH N FLI M 1/ 16W10. 2 GHW 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[5t Ur7701
s > BKLT PLT_RST_ L 25- BUMP- M CRO
1 R7741 BKL_VSYNC R D2 |ysync swo| BL
s 62
L ,%/(i/li/z BKL_FLTR 2 |FILTER ° swil B2 0
R7753 uZbw BKL_| SET B3 |iser B ra|AS - BKLT: PRCD
o7 30 25 10 16 10 TRy SVBUS PCH CLK 1 2 201 BKL ESET 8 |reer @ R7718 m(n) 2 LED RETURN 2 w0 e
R7757 1/%’W BKL SCL D3 | sak - PLACE NRAR-U? 701 Dg 1Bhm Nr\rHE'&CW DTH=§ gomlﬂn
Es5 .
w30 25 10 20 10qgry SMBUS PCH DATA 1,9 0201 BKL_SDA D4 | o S - L
Addr= Ox58(W) / 0x59(Rd) 1/5A’w BKL_PWM 24 | curs| S BKL_| SENS
ggo 1 2o BKL_EN A3 |EN oural E3 BKL_| SEN4
5430 _PPVI N SOSW LCDBKLT R 1 = outs| B2 BKL_| SEN5
Tok" [rr7as|  TPT701gm i BLEALT el SUERCIES .
w 100K PLACE_S| DE=BOTTOM B
R7704 h 2ow o 2 00
2201 v s 62
w» o> EDP_BKLT_PVWM 1M2 Fpwn=0. 62Kz e 2 a8 a5 Sy I W
1/2h§,_gw 1C7704 L | _LED=17. 1nA see spec for others g| 5| 2|¥ - T BKLT: PROD :
—— 23PF 'R7755 R7714' |'R7716 IR e A RS
2%%)000 0. mm M NN W BIHEQ- §omm
0201 Egéow 1 ngv %%OW PLACE_NEAR=U7701. E1: 10mm N”NECK”W DTH=0. 20 nm
L 5201 201, XW 710
= SM
D_BKL_SGND 1642
|_LED=369/ R set W e T 1
( 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 i
B - =V 10UH- 0. 58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 MM CRLTI CAL
N 1098AS- SM \] 7715
C7750 FF14A- 4C R11DL- B- 3H
F- RT- SM
NC: 5
1o
7 T—z-O
1.2 KBDLED ANODE [ 4 -g
NES_CX\(IDTH: L2°W
-ACE=7 s
1 C7755 [+ C7756 Nex—0
L g 22UF ¢ 22UF 1850793
2 ?63}{ J— 2 ?EX_CERM 5 SYNC MVASTER=JA43 M.B SYNC DATE=09/ 13/ 201
0803-1 0803-1 gin= - -
LCD/ KBD Backl i ght Driver
s g e e '
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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 100mWin all S states.
CRI Tl CAL
XDP
u7840
TPS720105
62 60 57 56 44 18 14 11 8 _PP3V3 SUS son PP1V05_SUS .
4Bl AS
sl e Vout = 1.05V
R R Max Current = 0.35A
EN NGZ_x NC
XDP XDP
o ppava S 1. 8V S3 REGULATOR 7840 * co BB : 7841
SEEET ' ' 1
CRI Tl CAL
1
C7824 Cc7820 *
1 - 15251870 oM T
R7829 =
u7820 L7820
TSL80008 2. 240+ 20% 2. 0A- 0, 108G 0. 902
DFEN 2520-SM oslz%é\/
57 y—PLV8S3 EN 2lEN CRITICALLX® P1V8S3 SW kS L2 PP1V8 S3 REG R 1 2 __PPl1v8 S3 20 21 22 23 55 60
SIS TRE o : 3 YV
- P1V8S3 PGOOD 3poRr vrBl 6 P1V8S3 FB VOLTAGE=T. 2V CRI Tl CAL
— i . 17823 | c7821 CRITI CAL ne o Re
SKI P RS 1 C7825 1 Vout = 1.794V
22UF
GD THRM PAD R7820* [ T Py A, T Max Current = 1.8A
7 9 113K 020 603 X5R-CERM 1 2 Freq = 1 Mz
C 1% 603
120w
201,
<Ra>|
R78211 CRI Tl CAL
90. 9K Cc7822
R 22UF ——
11200 2% T
A5, o cetant. 2
<Rb
Vout = 0.8V * (1 + Ra / Rb) =
CRI Tl CAL
u7870
TPS72015
SN PP1V5 SO
10203328 17 18 15 17 3 3,PP3V3 S5 4|g As o 56 57 60 62
Vi = 1.5V
60 55 23 22 21 20 [T PP1V8 S3 6N outl 1 out 5
Max Current = 0.02A
5725EPMSLPS35UFL 3|en ch_ch
T
C7870 1 an BE 1C7872
1UF —— — 5| 7| —— 2. 2UF
10% 10%
A & 2 2 G
02 02 SYNC MASTER=J43 M.B SYNC DATE=10/04/ 201
e
ST Bnsseursro. s 1 M sc Power Supplies
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<SCH_NuUwm=| D
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8 <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 78 OF 120
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED




8 7 6 5 4 3 2 1
1.5V SO Audi o Swtch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8Q42 R8Q41 [ — PP1V5_SOSW AUDI O HDA b e .
i PPAVE SO A NN R ARG DA 3.3V SUS Switch .
1/ 20w 1/20W VOUTAGE=T. .
NOSTURE i A Nk Bret=Thue R8020
R8040" 6070 4 — PP1V5_SOSW AUDI O S i
0% e 4020 29 18 17 18 15 12 11 o, _PP3V3_S5 TPS22924 k/g
u zi‘y_v TPS22024 ¢4-PPLVE SOSWAUDIO 5 55 o BEBNEREL o (o) A PP3V3 SUS FET R %12 oooin sus . s
28, 2 AL me EDP: 35mA WIN v e = 3 . 11430 44,55 7 00 2
e[ vo([e ] RkERCE e B e ] R WERs S 3 ¢ EDP 112mA D
CRI Tl CAL
o m_PLY5SOSW AUDI OJEN | <2 Jon ugo4o0 o —P3V3SUS EN 2N o usn20
GND
1
C8040 1 3 Part TP52292.4C C?OOZE 2 g Part TP52292.4C
1. SZLéF; f— Type Load Switch 6283 Type Load Switch
X5R
0201°% 2 R(on) 19. 6 nChm Typ 0201-1 R(on) 18.5 nChm Typ
\ @1.8V 21.8 nGhm Max p @2.5V 25.8 nthm Max
L Current 2A Max = Current 2A Max

1. 05V PCH HSI O Switch
3_ 3V 84 S\M tch 3 3V SSD SW tCh o ss 50 50 40 40 55 37 3y [PPBV_SO ]

71
50 59

o T )
R8000
0. 002 102038 18 17 18 15 13 11 o PP3V3_S5 C8005 1| “a
» 2B % pp3v3 S5 TPS22924 1 % 2 us0o05
BiEL 2 CoP AL, PP3V3 S4 FET R BRI ppava_s4 20 54 30 51 60 02 a0 SLGBAPL471V | 2
2 | JVIN Vo = 3, . 1 L
epon vantles TR e s 3 & E0 119mA . Lcosougo : w Ve L eervos so R
5
N PWR_EN @ VoD éfA PCH HSI O PWR EN 9 5 PP1V05_SOSW PCH HSI O 1 s w0
o 20 10 o S4_PVR S Us000 U860 f A or s v CRI TI CAL 2 5 PELVOS_SO0S o s
C8000 1 g Par t TPS22924C SLGbAP1453V = an
Lo %:7’__ : Type Load Switch P3V3SOSW SSD _FET _RAMP 7 |cap  TOFN ol 3 o 51 u8005 C
6! -
0203R 2 R(om) 18.5 nohm Typ C8071 1z > SSDPWREN o 2 lov CRITICAL ol 5 5 PP3V3 SOSWSSD FET R opp, A 1 Part SLGBAP1417V
4 @2.5V 25.8 nOhm Max 4700, gL‘; aD M N-RERR-W BTHES: 38MM  sense R on sensor page Type Load Switch
= Current 2A Max 20}1{2 NOSTUEE 1 us0o70 HSI O has turn-on requirenent of R@(g?/)v s ?’BBD ﬁm Dég
1 L Par t SLGBAPL453V <0.1V/uS ranp rate and 9
= R8Q70 - <65uS from EN to 95% (1.05V) Current 6A Max
. 7 56 P3V3S0_EN 1 2 Type Load Switch
3.3V S3 Switch o T v R(on) | 7.8 nchm Tvp
R0880121 0201 @ 25C 8.5 ntChm Max
010 1% Current 5. 3A Max
%l % PP3va S5 TPS22524 PP3V3 s3 FET R _2305% ppava_s3 15 15 19 54 38 39 50 62 53 |
diubgh 2 AL fﬁ’é T wEnes somd 3]2 VM4 EDP: 1.02A NOSTUFF
B2 )VI N VCUT( B1 N-NECKZ-W DTH=0. NG NG @060 CRI TI CAL
P3V3S3_EN T L REHVB30 DPBF
== 2o Us010 ko
GN\ND
PP1V05_SOSW PCH HSI O 11 56 60
C8010 ¢ 3 Part TPS22924C 40 40 36 27 17 16 15,3274 §7_PPIVOS SO o = EDP; 1. 84A e
1O — - NOSTUFF 1T NosTUFF EDP: 1.
6.3V Type Load Switch PP5V SO o—
XOR 0 49 44 4 2 17 16 e
020% R(om) 18.5 mohm Typ 57 56 54 5 TB S —OFF Q8061 30
4 @2.5Vv 25.8 mChm Max R81080631 NTUDS169CZ 16w
= Current 2A Max 105§ N- CHANNEL .
1/ 20W
2012 B
e
HSI OFET_EN L 2l el ]
- S
3.3V SO Switch NCETUFF RS
. 8062 | ol T ,
DWN5LO6VK- 7 L
Sense R on sensor page Sor-s63 | Kh =
s 57 5 uso30 =
%% 5 pPava_ss TPS22024 PP3V3 SO FET_ R ., ot g
L 83 o A2 Al = Kt G
2 1] Blvn  vour jm ED.\E{ N-EIEO(‘EWN EreEs: 38 2 10 P E,\2| s sh s 3
CRI TI CAL : us030 s = 4 :’&_
57 56 P3V3S0_EN < lon P- CHANNEL
[anvg fevs) Part TPS22924C (HSI OFET_EN_L)
C§0039 1 g Type Load Switch —
bt 30 |3 rams 5V SO Switch
02058 @2.5V 25.8 mChm Max
P Current 2A Max
= 62 60 53 52 47 45 33 52 __PPBV_SARS3
3.3V Sensor Switch : 8080
' “ T
VoD 2 Loy oM T
£7 R8050 us8080 I 361 FRM R8081
TPSN39a o SLGEAP1443V| L 0. 002
it 1PP2V3 S5 2 (o) A1PP3V3 IS4ESW ST’:LS lez—“r R ) 2 Pzgx_s ggixl SNS 2 40 41 60 P5VSO_FET_RAMP 7 |cap TOFN 3 W SYNC. VAGTER=J43 M5B e A
EE B2|vN  vour[es RERECR-W BTHES: 8 Lo ’ P5VSO EN 2 |y RITICAL | 5 _ ppsy so FET R P12 =" ppsv_s0 1o 17 32 45 a0 45 50 54 50 57 T
# fob Cc8081:| vomPYSOEN 2 2 g mouses Power FETs
CRI TI CAL A700PF M N-KERE- VY BFEES: SOMM 3}¥ "4 EDP: 300mMA?
SMC_SENSOR PWR ENC2 |oy % o CRECR- : NG KC DT, Ot '
oD i a0 us050 18 51 us080 CS Appl e 1 nc | <SCH_Num-|D
201 .
1
C§0059 i g Par t TPS22924C L Par t SLG5AP1438V ® <E4L ABEL >
GiLéW 5 Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
0201-1 R(on) 18.5 nGhm Typ R(on) 15 nChm Typ %E@E@%ﬁh%gﬁ@?ﬁ&?ggigﬁ fGTHE
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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
151311 9, _PP3V3_S5
5 86 S b n En 'R8111 [*R8116 |'R8112
- St andby abl es Ra1 K F
C81701: %Z'éuw 3750w 3750w
0. 1})!;0 5201 20201 20201
628V 5 i rcr neam-urao0. 161 6 [AcE NeAR-UTaz0, 2 6rm  [PLAcE NEAR-URO10. 21 S
R ) ) P3V3S3_EN P3V3S3_EN
BYPASS=U8170. 6: 2. 3mm_L ]1_' IE)F 7 G RRE BASEE TROE = 22— = OO 0 7
L PLACE_NEAR=U7501. 21: 7nm PM SLP S5 L 8 %3/101&'32 — W@ 59 57 D
= T S4 PVR EN o | DDRREG EN __ DDRREG EN o 5 =
:—@ 18 28 56 57 = = —
S5 Power Good 30 3 ry-oMC_S4_WAKESRC EN | L — SAPWREN s . 8111 ]N8851TJL_JEF ]N8851T]L_J5F
5748 4745 _PP3V42_G3H — 0. 1UF ——0.47UF —— 0. 47UF
ER R } T, A8 T, 8% T, 8%
PLACE_NEAR=U7501. 20: 7mn1 1 R8115 2 St 2 %M ern |2 GERsr
= 402 402 402
R8]:!_04(.)]IZ 1 ,\/g/\/ 2 USB_PWR: STBY| USB_PWR: S3 PLAGE NEAR-U7400. 161 6| PLACE NeAR-UTaz0, 2 6rm | PLAGE NEAR-URO10. £2: S
o5 - e 1,5’%/3\,\, 'R8114 'R8117 T
201, SMC- - >PM_DSW PVRGD 0201 § %;%S 00 N bile S £ bl
. 1/ 20W 1/ 20W Mobi t P te T
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s mi S PWREN 1,0, 2 oo s 0pUSB PR EN | USB PWR EN jom os 57 50 0 . , . . . . . N
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T I, woen zsas g as an 4 s p, PP3VB S5 C
> i BRUBERYL )
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
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< 2 e sesane 256 a
CRI TI CAL e A0, 166
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LCD Connect or
1 1
RB363 ['R8364 Internal DP Connector: 518S0829
iltow § ilbow CRI TI CAL
2201 2201 J8300
20525- 130E- 01
F- RT- SM
Pul | -ups on panel side, 62 60 s« _PPHV_SOSW LCDBKLT 31
R8361 4.7 kOhmto 3.3V O
7 55 s5qpry—SMBUS_SMC,_0_SO_HDA 1 2 12C TCON SDA_R 1,
150w NC>(—§ o)
0201 O
';:_0
NC>—|
R8362 o o LED RETURN 6 s 2
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1720w o2 5 qom—LED_RETURN 3 olg cklight
o2b1 o s @ LED_RETURN 2 wlo| /N
o o1 o LED_RETURN 1 ulg |
2
CRI Tl CAL R8§60 e _g
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A= M A e e » =MEMA DO<11>  — TmE MEMA DOS7> . = =MEM B DO<I11>  — TmE MEM B DOS7> .
, =MEM A VEE L —  TRE___MEM A CAB<2> ... o =MEM A DO<12>  — Tre NMEMA DO<d> ;o » =MEM B DO<12>  — Tme  MEM B DO<d> ;o
, =MEMARAS L ___— tmr __NEM A _CAB<3> 21206 0 =MEM A DO<13> = TR MEM A DO<5> » =MEM B DO<13> — Tme MEM B DO<5> .
; =MEM A BA<O> = 1pg MNEM A CAB<4> 2120 08 w0 =MEM A DO<14> — TReE MNEM A DQ<3> ¢ » =MEM B DQ<14> — TrE MEM B DQ<6>
. =MEM A A<2>  — 1  MEMA CAB<5>  .i.w 0 =MEM A DO<15> = tme MEM A DO<6> .. ~ =MEM B DO<15> — Tpp MEM B DO<3> .,
worzzs NEM A CAB<6> _— Tpg  MEM A CAB<6> ., muie e » =MEM A DO<16> = 7TrE MEM A DO<29> . » =MEM B DO<16> — tme NEM B DO<28> .
, =MEM A _A<10> ___— 1rg __MEM A CAB<7> . 0 =MEM A DQ<17> — 7TrUE MEM A DQ<28> » =MEM B DO<17>  — TRE MEM B DQ<29>
L =MEMA A<1> = Tmg  MEMA CAB<B8>  momm 0 =MEM A DO<18> = TmEe MEM A DO<27> .~ =MEM B DO<18> — TmE MEM B DO<30> .
, =MEM A_A<O> — TR MEM A CAB<9> 2121 o 0 =MEM A DQ<19> — 7TreE MEM A DQ<B1> » =MEM B DO<19> — TrRE MEM B DO<27>
e NEMA OOT<0s = e EMA GoTeos 0 =MEM A DO<20> — TrRE MEM A DO<24> . » =MEM B DO<20> — Tre NEM B DO<24> .
©TEE VoL Y EST » =MEM A DO<21>  — tme NEMA DO<25> . = =MEM B DO<21>  — 1me MEM B DO<25> .
T U PooR Vb = e POORS RoVhe 0 =MEM A DO<22> — TRE MEM A DO<26> .. » =MEM B DO<22> — TrE MEM B DO<31> .,
= - =NEM A_DO<23> _— M A > w » =NEM B DQ<23> — M B_DQ<26> ;4
, _=MEM B_A<5> —  TRE _MEM B CAA<O> ... 2 =MEM A DO<24> _— 7Trg  MEM A DO<I8> 4 » =MEM B DO<24> _— 71rg_MEM B DO<20> .
, =MEM B_A<9> = ®E MEMB CAA<I> ... » =MEM A DO<25> — 1rE  MEM A DQ<21> . » =MEM B DO<25> _— TreE__MEM B DO<16> 4
, =MEM B_A<6> = R MEMB CAA<2> ..., o =MEM A DO<26> — 1re  MEM A DQ<16> . » =MEM B DO<26> — 7Trg MEM B DQ<23> .
, =MEM B_A<8> = e  MEMB CAA<3> ..., » =MEM A DO<27> _— 7TrE MEM A DO<23> 4 » =MEM B DO<27> _— 7TrEg _MEM B DO<22> 4
, =MEM B_A<7> —  TRE ___MEM B CAAA> ... » =MEM A DO<28> _— TrE__MEM A DO<20> 4 » =MEM B DO<28> _— TreE __MEM B DO<21> 4
, =MEM B BA<2>  — pg  MEM B CAASE> ... » =MEM A DO<29>  — 7trg  MEM A DQ<19> . » =MEM B DO<29>  — 71rg  MEM B DQ<17> .
woirns NEM B CAA<6>  — Tpg  _NEM B CAAS6> e o » =MEM A DO<30>  — 7TrE MEM A DO<22> .4 » =MEM B DO<30>  — TrE MEM B DO<18> 4
, =MEM B A<11>  — 1pg  MEM B CAA<7> ... w » =MEM A DO<31> _— TrE _MEM A DOKI7> 4 » =MEM B DO<31> _— 7TreE__MEM B DO<19> 4
, =MEM B A<15>  — 1pp  MEM B CAA<8> ... 2+ =MEM A DO<32> = 71pg  MEM A DO<41> . » =MEM B DO<32> _— 7T MEM B DO<44>
, =MEM B A<14> — tny  MEM B CAA<O> .. 2 =MNEM A_DO<33> _— TrE _MEM A DQ<44> » =MEM B DO<33> — 1 MEM B DQ<41> .
_ - 2 =MEM A DO<34> — Tme NEM A DO<46> ;. » =MEM B DO<34>  — Tre NEM B DO<42> ;o
M e = e s » =MEM A DO<35> — Tme MEM A DO<47> . = =MEM B DO<35> — tmp MEM B DO<43> .
, =MEM B_VEE L —  TRE___MEM B CAB<2> ... » =MEM A DO<36> — TrRE MEM A DO<40> . » =MEM B DO<36> — TrRE MEM B DO<45> .,
MBS L e b e » =MEM A DO<37> — tme NMEM A DOA5> = =MEM B DO<37> — Tme MEM B DO<40> .
oMM B BASGs = o MEMEB CABeas x =MEM A DO<38> — Tme MEM A DO<42> . » =MEM B DO<38> — Tme NEM B DO<46> .
" CNVEM B Acos = e cAbes x =MEM A DO<39> — TrE MEM A DO<43> ., » =MEM B DO<39>  — Tre NEM B DO<47> .
MEM B CAB<6> = ok VEM B _CAB<6> @ 2 oo 2 =MEM A DQ<40> — TRE MEM A DQ<36> ;e e e 27 VMEM B DQ<32> — TRE MEM B DO<32> i .iaew
e P e = e e A » =MEM A DO<41>  — Tre NEMA DO<37> . » =MEM B DO<41>  — Tme NMEM B DO<33> .,
C=MEM B A<l> = T MEM B CAB<B> __ wmuw » =MEM A DO<42> — TmE MEM A DO<34> « =MEM B DO<42> — TrE MEM B DO<34> .
, =MEM B_A<0> =  oE__ MEM B CAB<O> e 2 =MEM A DQ<43> — TrE MEM A DQ<39> 4 » =MEM B DO<43> — Tme NMEM B DO<39> ..
wommns MEMB ODT<0> = Tmg  MEM B ODT<0> - nsmace o n SMEM A DQ<44> — TrE MEMA DO<32> ;. » =MEM B DO<44>  — Tre NEM B DO<36> .
= N B pevb = e e v won MEMADOSI3> — tae MEMADOSA3> .. o EMEMBDOSAS> — tae MEMB DOSII> .
s TP_LPDDR3_RSVDA— tme  TP_LPDDR3_RSVDA ;. — DQ<46> — 7tre MEMA DO<35> » =MEM B DO<46> — Tme MEM B DO<38>
= 2 =MEM A DO<47> _— TrE__MEM A DO<38> 4 » =MEM B DO<47> _— TreE__MEM B DO<35>
2+ =MEM A DO<48>  — 71pg  MEM A DO<52> . » =MEM B DO<48> — 1rg MEM B DQ<57> ;.
2 =NEM A_DO<49> __— 1pE MEM A DO<51> » =MEM B DO<49> _— Trg MEM B DO<56> 4
» =MNEM A_DO<50> __— TrE _MEM A DO<48> » =MEM B _DO<50> __— TroE__MEM B _DO<60> 4
2 =MEM A DO<51>  — 71re  MEM A DQ<49> . » =MEM B DO<51> _— Tre  MEM B DQ<59> .
2 =MEM A DO<52>  — 1 MEM A DQ<53> . » =MEM B DO<52> _— TroE__MEM B DO<63> 4
2 =MNEM A_DO<53> __— TR _MEM A DO<50> » =MEM B DO<53> _— TreE MEM B DQ<62> .
2 =MEM A DO<54>  — 1re  MEM A DQ<54> . » =MEM B DO<54> _— Trg  MEM B DQ<58> .
» =MEM A_DO<55> __— TRE _MEM A DO<55> » =MEM B DO<55> _— 1ree  MEM B DQ<61> .
2 =MEM A S M A > w » =MEM B > — M B _DO<49> _, .
2 =MEM A DO<57> _— TrE  MEM A DO<62> 4 » =MEM B DO<57> _— 7Trg __MEM B DO<51> 4
» =NEM A_DO<58> __— TRE _MEM A DO<60> » =MEM B DO<58> _— Tre MEM B DQ<48> .
2 =NEM A DO<59> _— TpE  MEM A DO<61> » =MEM B DO<59> — tmEe MEM B DO<53>
» =MNEM A_DO<60> _— TRE _MEM A DO<59> » =MEM B DOQ<60> — tme MEM B DO<52>
2 =MEM A DO<61>  — 7TreE MEM A DQ<63> . » =MEM B DO<61> _— TroE__MEM B DO<55> 4
2 =MEM A DO<62> — TrE  MEM A DQ<57> ;o » =MEM B DO<62> — 7Trg MEM B DQ<50> .
» =NEM A_DO<63> _— TRE _MEM A DO<56> » =MEM B DO<63> — 7TrE MEM B DQ<54> .
0 =MEM A DQS P<O0>_— TRUE MEM A DOS P<1> 7 s » =MEM B DOS P<O0>_ TrRUE MEM B DOS P<1> 76
2 =MEM A_DOS_N<O>— TrE __MEM A_DOS_N<1> 7o » =MEM B_DOS N<O>— TreE _MEM B_DOS_N<1> 760
- =MEM A DOS P<1>— 1pg MEM A DQOS P<0> .~ =MEM B DOS P<1>— 71re MEM B _DOS_P<0> 7
» =MEM A_DOS N<1>— TreE MEM A_DOS_N<O> ;& » =MEM B DOS N<1>— TRE__MEM B _DOS_N<O> - o
20 _=MEM A P<2>— M A P<3> ;6 2 =MEM B_DQS P<2>— T1rE MEM B _DQS P<3> 7
2 =MEM A_DOS N<2>— 7Tre MEM A_DOS_N<3> 7 » =MEM B N<2> — MVEM B N<3> 7 e
» =MEM A_DOS P<3>— TrE MEM A_DOS P<2> ;s .~ =MEM B DOS P<3>_— TreE _MEM B DOS_P<2> 7 ¢
. =MEM A_DOS N<3>— Tre MEM A_DOS_N<2> 7 e » =MEM B N<3> — MVEM B N2> + o
2 =MEM A DOS P<4>_— 1ruE  MEM A DOS P<5> 76 s _=MEM B P<4>_— NMEM B P<5> ; e
2 =MEM A_DOS N<4>— TreE __MEM A_DOS_N<5> 7 » =MEM B _DOS N<4>— TreE_MEM B_DOS _N<5> 76
2 =MEM A_DOS_P<5>— 1rE MEM A_DOS_P<4> ;& » =MEM B _DOS P<5> — TR _MEM B _DOS P<4> 7 0
2 =MEM A_DOS N<5>— TreE __MEM A_DOS_N<4> 7 e » =MEM B_DOS N<5>— TrE_MEM B_DOS N<4> 700
ez 7 MEMA DQS P<6> — TrRE MEM A DQS_P<6> 721 61 6 2 =MEM B P<6> — M B P<7> 7 e
0oz, VEMA DOS N<6> — Trg  MEM A DOS N<6> -zia1e 2 =NEM B DOS N<6>— Tre MEM B_DOS N<7> 7 o
2 =MEM A DOS P<7>_— TRUE MEM A DS P<7> 765 o127 MEM B DQS P<6> — TRUE NMEM B DQS P<6> 72361 68
2 =MEM A DQS_N<7>— TRUE MEM A DQS N<7> 768  ssor2s7 VEM B DOS N<6> — 7TrRUE NEM B DQS N<6> 7 236168
SYNC MASTER=MASTER SYNC DATE=NMASTEH
e
Signal Ali ases
d} Appl e Inc. S—NUM>
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
HE R SRR 1 s e
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 102 OF 120
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Functi onal Test Points NO TEST Net
) S
J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals -
FUNC_TEST FUNC_TEST FUNC_TEST NO_TEST
TRUE PP3V3_W.AN (Need 6 TPs) 35 36 37 39 OO—IRE PP5V_S0 1617 2 43 44 &3 so—IRUE PPBUS G3H 27 39 40 47 48 54 60 — MAKE_BASE
R EVENT e N RT TAGH B D U SASW TBTBST FET o « _NC PClI E CLKI100M SDP — TRE TRE __ NC PCIE_CLK100M SDP ]
= _TmE POE AP R2D N o S _TRE___FAN RT_PWM - = _TRE___PPBUS_S5_HS_COMPUTI NG 1 SNS 11 11 s0 o1 52 0 e —NC_POLE_CLKIO00M SDN mee TRE NG PCIE CLKIOOM SDN o
OO—IRE PCIE AP_R2D P 20 67 (Need to add 1 G\D TP) D IRE PPDCI N_G3H 47 48 60 62 oz 2 E LE KLOOM b — BCLE KLOOM b ez
BC E O KiooM AP N e S A posvaz o N w12 _NC PCIE_CLK100M FWN — 1me tmE  NC POIE CLKI100M FWN e
—_1E PCE CLKIOOM AP P 1220 67 J4800: | PD Fl ex Connector [=_IRE  PPVRTC G3H Sran o = NG PO E PW DPRP =g e NG PCIE PWLPRD ez
> e POE AP PR P w2 o FUNG_TEST [ _IRE _ PP3V3 S5 Boi1y 18, 13,18, 1730 20 20 0 2 = 20 NG PO E B D2 BN =Toe me M PO C DA Do e
= tme PCIE AP D2R N e > _IRE _SMC LID wmwe  [—_TmE __PP3V3 SUS P v w0 = NG PO E FWRID CP =t e NG POE FPWRID CP o
S TmE  PCE WAKE L - S tme _ TPAD SPL_MSOR ; = me  PP3V3 S3 15 1015 9438 9 55 0 5 = - Pen TR - =R mE e e RN e
[ _RE AP RESET CONN L 2 o _tme USB TPAD P 1054 08 [ _IRE _ PP3V3 S0 LT 1 e 27 30 3038 a0 NG USB | RP =l o NG USH | P o
S 1mE AP CLKREO O L . = _TRE___USB_TPAD N e or o = _1me___PP3V3_SOSW SSD R IR % e NG USB I RN =TRE TRE NG USB | RN 52| oply pCH
= TmE _USB BT CONWN P 20 a0 £ _TmE__TPAD SPI_CLK R . S _TRE___PPIV5_SO 55 50 51 60 oz 20 DNG_USE_CAMERAR = e Tee NG USB CAMERAP o2
S _IRE USB BT _CONN N o S _TRE  TPAD WAKE L “ = _RE _ PPI1VO5_SO g s 17 27 58 10 30 = 0 NG USB CAVERAN == e NG USB CAVERAN e
[ _IRE_PP3V3 S4 2 o4 30 37 50 00 2 [—_TRUE _ TPAD SPl_NDBI_R e [ _IRE _ PP15V TBT oo w0 NG USB SDP =iz e NC UGB SDP 1o 02
(Need o add 8 GND TPs) S _tme PP3V3 S4_IPD M > _1mE __PP3V3 TBILC O, w2 NG LUSE SDN =i e NG LSE SIN 0
£ teE _TPAD SPI_CS R L . £ _tmE _ PPI1VO5_TBILC 20 2 a0 oo _DB_INT_ M_GC P<3.. 1> =1rE TRE  NC INT M _CP<3.. 1> :
33700: SSD Connect or = _1mE___TPAD SPI_I F_EN CONN ; == e PPVCC S0_CPU 1050 o o e NGNS 1> — e e NG L HIM_ N3, 1> :
FUNC_TEST S _TmE __TPAD SPI_INT_S4_WAKE L_COWN ., £ _TRE ___PP1VO5_TBTC O 20 27 a0 o2 12 —NC_HDA_SDI NI = 1eE TRE NC HDA SDINL 2o
[>_TEE _ PP3V3 SOSW SSD FLT (Meed 5 TP9) £ tmE PP5V_S4 1PD - £ _tmE _ PPBUS S5_HS OTHER I SNS o 2 NG PO _PME L = truE TRE NG PCl_PME L 1
> 1RE PCE SSD RPD N<3..0> 40 [o_IRE  TPAD USB I F_EN COWN 2 [ _1RE _ PPDCIN GBH I SO 40 47 48 60 w0 NG CLINK CLK =t e NCCLINK CLIC 1o 02
S TmE  PCE SSD R2D P<3..0> ... S _TmE  SVBUS SMC 3 SDA wwwen S _TmE __PP3V3 S4 s s = R =TRe e & O el e
> e PP3V3 SO Peeery S tme  SMBUS SMC 3 SCL w0 a2 (Need [0 add 27 G\D TPs) w1 NG CLINK RESET L —tre TRE NC CLINK RESET L uw
o _1RE _ SSD RESET CONN L e R [—>_tRE  SMC LSOC RST L w3 w25 _NC SMC SYS LED — TRE TRE____NC SMC SYS_LED ws57]
= _1eE__ SSD CLKREQ CONN L w0 o _TRE __ PP3V42 G3H Mg « _NC IR RX_QUT_RC — TrRE TRE___NC IR RX_QUT_RC o
o _IRE _SMC OCB1 RPD CONN L w0 SNCONGEE L nan « _NC USB SMCP — trE TRE ___NC USB_SMCP o
o _IRE srvg I(DXB]é DEE (L:ONN L w0 0 (Need t « _NC USB SMCN — tme TRE  NC USB SMON o
> IRE SSD PAE_S 1620
J7000: DC-1n Connector o2 35 X_OVERTEI — X_OVERTEI 35 62
D—IRE 223 DEVS'I&:DL 15 30 FUNC TEST 6235 _ NC SMC GFX THROTTLE L — TRUE TRUE NC SMC GFX _THROTTLE L 35 62
D—IRE oo E\VA\gFEN WARN L T PPDCl N GBH (Need 4 Tpsd) o oo o 6235 _ NC SMC FAN 1 CTL — TRUFE TRUE NC SMC FAN 1_CTL 35 62
Oo—IRE DL E =R 15 30 56 57 = TRUE PP5V S4RS3 (Need 3 IPsé o vo or o 5 s0 w0 0235 _NC SMC FAN 1 TACH — TRUE TRUE NC SMC FAN 1_TACH a5 62
O—IRE PO E SSi N<3..0> 12 30 65 [ — (Need 1o add 5 QD TPS) 5235 _NC SMC FAN 5 CTL — TRUE _TRUE NC SMC FAN 5_CTL 5 62
S me POESSDLPRPI 0> .ow . _NC ENET_ASE GPI O = TnE tRE NG ENET ASE GPIO w |SM°
o—1rE  POE CLKIOOM SSD N 12306 316404: Speaker Connect s _NC SMC MPNM6_LED PWR — TRUE TRUE NC SMC MPMb_LED PVWR
: or = o
PO E_CLKI0OM SSD P 12 50 6 ones TEGT P < _NC SMC MPM6_LED CHG — tme TRE  NC SMC MPMB_LED CHG -
TRUE____SPKRAMP_ROUT P 1 72 235 _NC SMC T25_EN L — trE TRE____NC SMC T25 EN L i o2
J4002: Canera Connect or [o—_IRE__ SPKRANP_ROUT N - v DG SME DB HPD L =1rue tee NG SMG DR HPD L 3 ez
NG TEST e 1o ot 5 00 0 w2 _NC_SMBUS SMC 3 ﬁs:z S(DJ_A — tme TmE  NC SMBUS SMC 4 ASE_SCL 2 o2
e M Pl CLK CONN N . ed to al o2 35 — 4_ASF_SDA 35 62
>-—Tee MEBL_CLIC CONNL B n J6950: Battery Connector i —— =TI g i
a{xm SEZ_?(AP WAKE L_CONN ., A y w_TBT B R2D C P<1..0> — TRE TRE_NC TBT B R2D CP<1..0> ]
S e MNP DA CON“ ’l;‘ - > TaE  PPVBAT G3H CONN__ (Meed 4 TPs) w_TBT B R2D C N<1..0> — TrE TRE  NC TBT B R2D CN<1..0> -
= - A (130N w70 e —oVBLUS SMC 5 @ SO N w _TBT B DPR P<1..0> — TrE TRE _ NC TBT B D2RP<1..0> s
US SMC 1_SO_SDA o swana OO0 S w_TBT B DPR N<1..0> — TrE TRE _NC TBT B D2RN<1..0> s
SMBUS_SMC 1_SO_SCL e n e O Ve DETECT L T e _NC TBT B_LSTX — tee TRE NC TBT B LSTX 0
>—IRE :%c CAM SCK 5w [ TP PR — we NC DP_TBTPB M__CP<3..1: 25 trg trRe  NC DP TBIPB M._CP<3..1:2> ..
_IRE PPCVCAMRSDAAL e D TP o0 a1 ot ot 0 _NC DP_TBTPB M_CN<3..1:25 trEe TrE  NC DP_TBTPB M_ON<3..1:2>
5Y_S3F M E N w 0225 _NC_DP_TBTPB_AUXCH CP — TrE TRE NG DP_TBTPB AUXCH CP 25 62
38300: I nternal DP Connect or w e 2 NC DP_TBTPB_AUXCH CN — 1me 1tmE  NC DP_TBTPB_AUXCH CN g - =
e TEST . _TP DP TBISRC M._CP<3> — 1re TrE  NC DP TBTSRC M_CP<3>
e PPHV SOSW L CDBKLT (Need 2 TPs) 25 _TP_DP_TBTSRC M._CN<3> — TRUE TRUE NC _DP_TBTSRC M._CN<3>
s L ED RETURN 6 : » TP _DP_TBTSRC M._CP<2> E TRUE_TRUE NC DP_TBTSRC M._CP<2>
| — p— LED RETURN 5 :A :: s TP _DP_TBTSRC M__CN<2> — TRUE TRUE NC DP_TBTSRC M._CN<2>
S :: CEEmM e Coraswemmwen
J6100: LPC+SPI Connect or TRUE LED RETURN 3 . 62 25 > — TRUE TRUE 1> 25 62
FUNC_TEST S e LED RETURN 2 = TE DB TBISRC M. _(P<0> — teue tee NG DP_TBISRC M._(P<0>
TRE  PP3V42_G3H E R TR LED RETURN 1 s 5 LB LB IBISHE ML ONeD> = e NG DB TBISRC MLChNeD>
Y 0 pamany BT T FPD GO N o 25 _NC DP_TBTSRC AUXCH CP — trE TRE _ NC DP_TBTSRC AUXCH CP 2 o2
= LPC CLK24M LPCPLUS B ERE = e 12C TOON SDA R N w o NG DP_TBTSRC AUXCH ON__— tre T NC DP TBTSRC AUXCH ON = e
> e LPC AD<3._ 0> wwue [ IRE 12C TCON SOL_R = -
O—IRE SPI _ALT_MOSI a4 O—IRE PP3V3_SO0SW LCD UF € S)
== T S = Tre Bmrhinrancaice e
D TRUE 18 44 67 TRUE 58 65
Do—IRE SMC_TDO 35 36 44 D—IRE DP_| NT_M._P<0> 58 o5
OO—IRE $E gl\’\g 1’\;5?1' L a4 OD—IRE DP_I NT_M__N<O> o 05
[— TRUE. aa (Need to add 5 GND TPs)
O—IRE g:;/lc TX L 35 36 44
TRUE ALT M SO aa .
OO - IPCERAME L Y .F]U7N7ClT5E.ST KB BKLT Connect or
e SPIROM USE M.B 5 as TeE  KBDLED ANCDE o
ODo—IRE PM CLKRUN L 13 35 44 KBDLED EB
O—IRE SPI _ALT CLK 2 OO—RE st
= IRLE SPI ALT CS L M (Need to add 2 GND TPs)
O—IRE LPC SERI RQ 15 35 a4
Do—IRE LPC PWRDVWN L 13 35 44 J1800: XDP Connect or (Only a subset are needed
OO—IRE SMC TDI 35 36 44 FUNC_TEST for FCT HVM test fixture)
: TRUE 35 36 44 48 E TRUE 12 16 67
DO IRE SMC_RAOVBOOT 36 44 »—IRE XDP_CPU TDI 6 16 65
OO—IRE SMC RX_ L 35 36 44 —IRE XDP_CPU _TDO 6 16 65
S’\/Ce T'\ésa 35 36 44 = IRE XDP_CPUPCH TRST L 612 16 65 .
e o s s wo TR D e XDP_CPU TMS Unused nets with offpage
—IRE XDP_PCH TMS 12 16 67 . . .
o _TRE XDP_PCH TDI N (Nets with of fpages not used on this project)
E>—IRE XDP_PCH TDO 12 16 67
Om>_TRE __ XDP_CPU_PREQ L oo LD VR AN 5
—IRE XDP_CPU PRDY_ L 6 16 65 EN "
O _TRE XDP_CPU VOCST PVRGD " EB/IPTVRRBTEABX LFLAG - 15 SYNC MASTER=W LL J43 SYNC DATE=12/ 17/ 201
TrE  PM RSMRST L o s T
e P Y W o FW PVR EN - Func Test / No Test
Oop_TRE __PM SYSRST L o1 5 O-EWPME L s DR O
TRUE CPU_CFG<3> o 16 65 ENET DLA_SENSE ® | | <SCH—NUNI>
= LCD PSR EN Appl e Inc.
TRUE  PP1VO5_S0 8,431, 85,40 17 77 30 40 49 53 * ° CEL
(Need to add 2 GND TPs) o6 87 o0 R D-LDIRQ L 15 <E4LABEL>
ODD_PWR_EN_L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENET_LOW PWR 13 EE&E%O}RYMTL%%A&QED HEREI N | S THE
AUD | P_PERI PHERAL DET :s e POBLOSOR AGREES TO THE, FOLLOW NG
. AUD | 2C I NT L 13 | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 104 OF 120
1l NOT TO REPRODUCE OR COP'
m—RE — AUD | PHS SW TCH EN 3 111 NOT TO REVEAL OR PUBLI s; :$ IN WHOLE OR PART
I'V ALL RI GHTS RESERVED
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Functi onal Test Points Pover Al i ases NO TEST Nets
NO_TRRke Base
J9500: LI O Connector NC USB3RPCI E_SD_D2RP — TRUE TRUE NC USB3RPCI E_SD_D2RP 14753 ]os
FUNG_TEST NC USB3RPCI E SD D2RN — TRUE_TRUE NC USB3RPCI E_SD D2RN 14 63|66
[o_ImE__ AUD PWR EN v o bPav3 S3 . PP3V3 S3 NC USB3RPCI E SD R2D CP _— tme tme  NC USB3RPCIE_SD R2D CP 1 5| CPU/ PCH
> e PP5V SO_ALT _AUD LDO EN . 62 62 60 56 38 30 34 10 38 15 = 15120 29 34 36 30 96 0 62 63 USB3RPCI E SD R2D CN — NC_USB3RPCI E_SD_R2D CN 20 saos
Oo—IRE SPKRAMP_SHDN_L 45 59
O—IRE PP1V5_S0SW AUDI O 56 59 NC _SMC ADC16 — TRUE TRUE NC _SMC ADC16 87 sMmC
[ IRE PPSVE_S0 D L L
O—IRE SPKRAMP_| NR N 5 59 72
TRUE SPKRAMP_| NR P 45 59 72
g TRUE USB3_EXTB D2R RC N 59 63 66
TRUE USB3_EXTB_D2R RC P 59 63 66
g TRUE USB EXTB_N 14 59 66
O IRE USB_EXTB P 14 59 66
O—IRE USB3_EXTB_R2D N 59 63 66
OD—IRE USB3_EXTB R2D P 59 63 66
Oo—IRE PP3Vv42_G3H 17 30 33 34 35 36 38 44 46 47
—_TrE  SMBUS SMC 2 S3 SCL s
O—IRE SMBUS _SMC 2_S3_SDA 35 38 59 71
O—IRE SYS_ONEW RE a5 50
O—IRE SMC_BC ACK 35 36 48 59
OO—IRE XDP_USB_EXTB _OC L 14 16 59
O—IRE USB_PWR_EN 33 57 59
OD—IRE FI NSTACKSNS ALERT_ L 37 59
TRUE HDA_SYNC 12 59 67
g TrE  HDA RST L 12 59 67
Oo—IRE HDA_SDOUT 12 59 67
O—IRE HDA_SDI NO 12 59 67
——IRE HDA BI T_CLK 12 59 67
e o at
J6955: HALL EFFECT Connect or
FUNC_TEST
O IRE SMC LID R P
OoO—IRE PP3V42 G3H 3730 33 28 35 25 30 44 46 47
Bead Probes
o051 USBS _EXTB DPR N 1-pygy BEAD- PROBE BPA51 1
o0 5020 USB3_EXTB DR P sv BEAD- PROBE BPAS 10
o o2 s _USB3_EXTB_D2R_RC N v BEAD- PRCBE BPABZ0)
o o2 50 _USB3_EXTB_D2R_RC P v BEAD- PRCBE BPABD 1
o 1 _USB3_EXTB_R2D C N v BEAD- PROBE BPAB13
o 1 _USB3_EXTB R2D C P < BEAD- PRCBE BPABT>
s o3 s0 USB3_EXTB R2D N sv BEAD- PROBE BPAG23
s 0250 USB3 EXTB ROD P 19pqy BEAD- PROBE BPAG22

Unused nets with of fpage

(Nets with of fpages not used on this project)

SD_RESET L 15
o XDP_SDCONN_STATE CHANGE L 15 1
——Sb PYWR EN 15
SYNC _NMASTER=MASTER SYNC _DATE=NASTEH
T
Proj ect FCT/ NC/ Al i ases
DG, NOVEET e |
d} Appl e I nc. <SCH_NUM=| D
S <E4LABEL>
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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 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE I'SL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DIELECTRIC | 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 W ? o
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_COHM SE ISL2,1SsL11 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 MW DEFAULT * 0.1 MM ? * * BGA |[BGA PO75MM
35_OHML SE 1SL4, 1 SL9 Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ?2 T
_ N NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
35_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA PO75VM * 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 MW 0.170 MW o PO70MM_BGA * 0.070 MM 5 MM 0.075 MM
40_OHM SE IsL2,1sL11 Y 0.096 MV 0.096 MV
40_OHM SE 1SL3, 1 SL10 Y 0.096 MV 0.096 MV
40_OHM SE 1SL4, 15L9 Y 0.099 MV 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, 1 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 S
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 | ISL2,1SL11 Y 0.106 MV 0.106 MV 0.150 MV 0.150 MM
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 MM
70_OHM DI FF IsL4, 1SL9 Y 0.110 MV 0. 110Mv 0.095 MV 0.095 M 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 LTNE 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, BOTTCOM M 0.132 W 0.132 W 0.130 w1 0.130 MM 85_CHM DI FF | TOP, BOTTOM Y 0.120 MW 0.120 MW 0.150 MW 0.150 WM
80_CHMDIFF | 1St2.1SL11 M 0.081 W 0.081 W 0.115 W 0.115 MM 85_CHM DI FF | 1SL2, 1SL11 Y 0.078 MV 0.078 MW 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 w1 0.110 MM 85_CHM DI FF | 1SL4,1SL9 Y 0.082 MV 0.082 W 0.140 MW 0.140 MM
80_OHM DI FF . N 100 w1 100 w1 =STANDARD =STANDARD =STANDARD 85_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
90_OHM DI FF | TOP, BOTTOM Y 0.115 MV 0.115 MV 0.200 M 0.200 MW
90_OHM DI FF | ISL2,1SL11 Y 0.070 MV 0.070 MV 0.180 MV 0.180 MM
90_OHM DI FF | 1SL3,1SL10 Y 0.070 MV 0.070 MV 0.180 MV 0.180 M
90_OHM DI FF ISL4, 1SL9 Y 0.076 MV 0.076 MV 0.180 MV 0.180 M
90_OHM DI FF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD

SYNC VASTER=J43 M.B

SYNC DATE=10/24/ 201

T
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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_OHM SE =27P4_OHM SE 0.100 MM 0.100 M
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT Note: CPU 8ML and CPU_I TP can be converted
= back to TABLE_SPACI NG RULE
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C ? Pyl -
— - . 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 LINE-TO LINE SPACING |  WEI GHT
cPU_BM L . E CPU_BM L_2ANY | | CPU_8M L_2ANY E 8 ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI 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 LINE-TO LINE SPACING |  WEI GHT
cPU_COWP cPU_cow E CPU_COVP_2SELF | | CPU_COVP_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
CPU_COWP * * CPU_COMP_20THER| | CPU_COMP_20THER| TOP, BOTTOM| =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
CPU_COVP_2SELF . =4x_DI ELECTRI C >
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 LINE-TO LINE SPACING |  WEI GHT
CPU_VCCSENSE CPU_VCCSENSE E CPU_VCCSENSE 2SELF | | GPU_VCCSENSE 2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2
CPU_VCCSENSE * * CPU_VOCSENSE_Q&Héé CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? o
CPU_VCCSENSE_20THER * =6x_DI ELECTRI C 2

PCl - Expr ess

Interface 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’@#"
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_PCI E_2SELF | | CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2
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 2
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| |PCl 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
PCl 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
PCl E_CPU_RX *_TX * PCl E_20THERHS PCl E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 2
PCI E_CPU_TX *_RX * PCl E_20THERHS _
Pl Eiwuin *7RX N Pl E720THER]-B. - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCI E_CPU_TX N N pCI Eizon’_'E"R" g PCl E_TX2TX * =2. 5x_DI ELECTRI C ? i
pp—— N N o ——— PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
B PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PQ E Spaci ng | POl 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_TXETX pmpa—" . —ox_DIELECTRIC o
PG E_POHLRX PG E_PCHLRX - PAERCRX | | pa e 20THERHS . =4x_DI ELECTRI C 2
PAEPOHLTX T POHLTX - PCl B_TX20THERTX PCl E_20THER * =3x_DI ELECTRI C 2
PCI E_PCH_RX *_PCH_RX * PCI E_RX20THERRX
PCI E_PCH_TX *_PCH_RX * PCIE_TX2RX
PCl 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

SOQURCE: 471984_Chi ef _River_M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback.

Di spl ayPort tables are on Page 113

CPU Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU 455 CPU_COVP CPU_PECI .
CPU 455 CPU_AGTL PM _SYNC
CPU_45S CPU_AGITL PM_MEM _PWRGD
CPU 455 cPy | TP XDP_DBRESET_L 16 17
CPU 45S cPy | TP XDP_CPU PRDY_L 6 16 62
CPU 455 cPy | TP XDP_CPU PREQ L 6 16 62
CPU 27PAS CPU_COVP EDP_COVP
CPY 27PAS CPU_CONP CPU_PEG COWP
CPU 27PAS CPU_COVP CPU_SM RCOVP<0> N
CPU 27PAS CPU_CONP CPU_SM RCOWVP<1> s
CPU 27PAS CPU_COVP CPU_SM RCOVP<2> s
CPU 45S cPy | TP CPU _CFG<11. . 0> 6 16 62
CPU 455 CPU_AGITL CPU CATERR L .
[ CPU 455 CPU_AGITL CPU_VCCI O SEL
CO—CRUL PROCHOT | CPU 455 CPU_AGITL CPU_PROCHOT_L 6 35 36 49
) | CPU 455 CPU_AGITL CPU_PWRGD N
CO—BM.IHRMIRIP | CPU 455 CPU 8M L PM THRMIRI P_L 15 36
CO—DM_CK100M ClK PCIE 80D CAKPOE DM _CLK100M CPU P
O—DM_CK100M ClK PCIE 80D AKPOE DM _CLK100M CPU N
CO—DBLL_REE_QLKI20M CLK PCIE 80D K POE DPLL_REF_CLKP
CO—DBLL_REE Q1 KI20M Gl K PCIE 80D CAKPOE DPLL_REF_CLKN
CO—LIBCRU O K100M ClK PCIE 80D K POE | TPCPU_C1 K100M P
O—LIBCRU G K100M ClK PCIE 80D CAKPOE | TPCPU_CI KI00M N
O—LIBCRU O K100M Gl K PCIE 80D AKPOE | TPXDP_ClL K100M P
[O—LIBCRU O K100M CLK PCIE 80D K POE | TPXDP_CL K100M N
O—LIBCPU G K100M ClK PCIE 80D CAKPOE XDP_CPU_CLK100M P
O—LIBCRU O K100M CLK PCIE 80D K POE XDP_CPU _CLK100M N
CO—XE 1Dl CPU 455 cPy | TP XDP_CPU TDI 6 16 62
[O—XDE_ 10 CPU 455 cPy | TP XDP_CPU TDO 6 16 62
XM CPU 455 cPy | TP XDP_CPU TMS 6 16 62
O—XDE_TXK CPU 455 cPy | TP XDP_CPU TCK 6 16 62
> 1 CPU 455 cPy | TP XDP_CPUPCH TRST L 612 16 62
O—XDE_EPM L CcPU 455 cPy I TP XDP_BPM L<1..0> s 16
= CPU 455 cPy | TP XDP_BPM L<7..2> s 16
[— CPU 455 cPy I TP XDP_OBSDATA_B<3. . 0>
[ CPU_45S cPy | TP CPU CFG<15. . 12> s 16
CO—(ESB CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 16
O—CRUVecsENSE | SENSE 1701 pamv| cpu vocsense | CPU VECSENSE P 5 a0
CO—CeuveesENSE | sENSE 1701 pamv| cpu voosense | CPU VCCSENSE N 045
O—CRUVCOGSENSE | SENSE 1701 pamv| cpu vocsense | CPU VCCI OSENSE P
OCO—CPuvCcoosENSE | SENSE 1Tl povm | Py vocsense | CPU VCCI OSENSE N
CO—CRUAXG SENSE | SENSE 1701 pamv| cpu vocsense | CPU AXG SENSE P
CO—CRUAXG SENSE | SENSE 1701 pmv| cpu vocsense | CPU AXG SENSE N
CO—CRLLVALSENSE CPU 27P4S CPU_VCCSENSFE | ENSE_P
[CO—CBLUL VAL SENSE CPU_27P4S cpy veesense | CPU VDDQ SENSE N
[CO—CRUL VAL SENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE P
CO—CRLLVALSENSE CPU 27P4S cpy veesense | CPU AXG VALSENSE_N
[CO—CBUL VAL SENSE CPU 27P4S cpy veesense | CPU VCC VALSENSE P
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE N
O —CPULSVI DALERT_ | CPU 455 CPU_COVP CPU VI DALERT L s 49
CO—CPUSVIDSAK CPU 455 CPU_CoVP CPU_VI DSCLK s a0
OBl sV DsouT CPU 455 CPU_COvP CPU_VI DSOUT o 40
[O—BCLE CPU SSD R2D PCI E_80D PCIE_CPU TX PClE SSD R2D C P<3..0> ;3
[O—BCLE CPU SSD R2D PCI E_80D PCIE_CPU TX PClE SSD R2D C N<3..0> ;5
[ PCl E_80D PCIE_CPU TX PCl E SSD R2D P<3..0> 30 62
= PCl E_80D PCIE_CPU TX PCl E_SSD R2D N<3. . 0> 30 62
[— PGl E_80D PCl E_CPU_RX PGl E SSD D2R C P<3..0>
[ PCI 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
[O—BCLE_CLKI100M SSD CLK PCIE 80D CLK PQE PCl E_ CLK100M SSD P 12 30 62 PCI ssD
CO—BCLE CLKI00M SSD CLK_PCIE_80D CLK PCE PCl E_ CLK100M SSD N 12 30 62 €
[ DE_TIEL M DP_80D DP_TX DP_TBTSNKO_M._P<3.. 0> 25
[—DE_TET M DP_80D DP_TX DP_TBTSNKO_M._N<3. . 0> 25
DP_80D DP_TX DP_TBTSNKO _M._C P<3..0> .
[ DP_80D DP_TX DP_TBTSNKO M._C N<3..0>
[»—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 25
DP_TBT AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 25
fEn s DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 1325
DP_80D DP_AUX DP_TBTSNKO_AUXCH C N 13 25
> IET M DP_80D DP_TX DP_TBTSNK1_M._P<3.. 0> 25
®>—DE_IEL M DP_80D DP_TX DP_TBTSNK1_ M._N<3..0> 25
ey DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;52
= DP_80D DP_TX DP_TBTSNK1 _M._C N<3..0> 525
[ DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH P 25
[ D2_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N 25
DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 13 18 25
fEen s DP_80D DP_AUX DP_TBTSNK1 AUXCH C N 13 18 25
CO—DE NI M DP_80D DP_TX DP_I NT_M._P<3..0> 55 62
O INT M DP_80D DP_TX g :g NNLL [\:K’ol; .30>O 58 62 SYNC MASTER=J43 M.B SYNC DATE=09/21/ 201
DP_80D DP_TX <3..0> s 58 62 e .
= pe_aon e T DP_INT M. C Ne3. 0> ... CPU Constraints
[C>—DP_LNT_ALXGH De_80D De_AUX DP_I NT_AUX_CH C P w o op @ Appl e I nc. CH_NUM>
[Z>—DE_LNL_AUXCH DP_80D DP_AUX g : % ﬁuu)éO?*CCPN 8 62 ® <LABEL>
DP_| NT_AUXCH DP_80D DP_AUX 5 58
g DP_| NT_AUXCH DP_80D DP_AUX DP_|I NT_AUXCH C N s ss NOTI CE OF PRCPRI ETARY PROPERTY:
fa— DP_80D DP_AUX DP_| NT_AUXCH P PREPRIETANG PROPERIY OF-APRLE | NG, 5 T
=t ce_son e DF | NI AUXGH N s baerioe o ™11 oF 120

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA I nterface Constraints PCH 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 NECK‘GA;:" NET_TYPE
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SATA_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 VAEI G—ﬂ' »
SATA | COVP * =4x_DI ELECTRI C 2
[CO—BCH SATA L COVP SATA_| COVP. PCH_SATAI COVP
CO—USB HUB1 Up USB_80D USB. UsB_HUB_UP_P 7
CO—USB HUB1 Up USB_80D USB USB HUB_UP_N
CO—USB BT USB_80D USB. USB BT P 14 20
CO—USB.BT USB_80D USB USB_BT_N 14 20
= USB_80D USB USB_BT_CONN_P 20 62
[ USB_80D USB USB_BT_CONN_N 20 62
[ USB_80D USB USB BT _WAKE P
= USB_80D USB USB_BT _WAKE N -
O USB_TPAD USB_80D USB USB_TPAD_P 1434 62 USB Hucopyb nets
[CO—USB TPAD USB_80D USB. USB _TPAD_N 14 34 62
[ USB_80D USB. USB_TPAD _CONN P
i USB_80D USE USB_TPAD_CONN_N
[ USB_80D USE 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 TPAD 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 _
SOURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback. SPL_ass <p| TPAD SPI MOSI 1o e —_ C
UART I nterface Constraints = SPL_45S spl TPAD _SPI _M SO 15 5
_ SPL_45S SPl TPAD _SPI _CLK 15 34
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP TP SPI nets
UART_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE —
O LUSE EXTA USB_80D USB USB_EXTA P 14 33 —/
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT CO—USERIA LSB_A00 LB LSh AN e
i il ‘.. [ UART_45S UART SMC DEBUGPRT_TX_ L 33 35 36
UART * =2x_DI ELECTRI C ? [ UART_45S UART SMC DEBUGPRT_RX L 33 35 36
O UsB2_EXTA USB_80D USB USB2_EXTA MUXED P .
USB 2.0 Interface Constraints O Lsm2_Baa LSB_f0D i LISA e B ERT >
I O USB2_EXTA USB_80D USB USB2_EXTA MJUXED F_P .
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O UsB2_EXTA USB_80D USB USB2_EXTA MJUXED F_N 38
e
n _ - - - === O USB3_EXTA BX USB_80D usB3 pcH RX_ | USB3_EXTA D2R P 14 33 §
PCH_USB_RBI AS STANDARD 8 ML 8 ML STANDARD STANDARD STANJARQ _ a3 ExTA_BX USE_ 80D Usea_por mx | USB3_EXTA D2R N o USB EXTA nets (Ri ght USB port)
USB_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 O USB3_EXTA TX USB_80D USB3 PCH TX | B3_EXTA D P 33
O USB3_EXTA TX USB_80D use3 pcH TX | USB3_EXTA R2D N .
B3_EXTA D2R F P
y y D USB_80D usB3 pcH RX_ | USI
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' i : lEB730D lsﬂ?ipmipx USB3 E)(-rA D2R F N
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM|  =4x_DI ELECTRI C ? [ USB_80D use3 pcH TX | USB3_EXTA R2D F P
¥ : - _ X [ USB_80D use3 pcH TX | USB3_EXTA R2D F_N
SOURCE: Cal pella Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8 = USA_80D USB3_PCH TX USB3 EXTA R2D C P s
USB 3.0 Interface Constraints = Lse_800 Lsea_eor Tx USB3_EXTA R2D C N e
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NCLRULé = SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e } EXTR USB_80D USB USB_EXTB P 145963 |
- - — — , EXTR USB 80D USB USB EXTB_N 14 59 63
USB3_PCH_TX USB3_PCH_TX USB37TX2»TH _ USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? _ 3 ExTh X USE_80D USea_porL SB3_EXTB_DZR P e B
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? O USB3_EXTB BX USB_80D usB3 pcH RX | USB3_EXTB D2R N 14 59 63
N n — - USB_80D usea pcH R | USB3_EXTB_D2R RC P 59 63
USB3_PCH_TX _PCH_TX USB3JX20W?RT_% USB3_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? ‘ :: USE_80D SRR POHL [USB3 EXTB D2R RC. N v v
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C ? O USB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB R2D P 59 63
- - = = O USB3_EXTB_TX USR_80D use3 pcH TX | USB3_EXTB R2D N E
USB3_PCH_TX _PCH_RX USB37TX2»RV)‘< USB3_TX2RX TOP, BOTTOM 7x_DI ELECTRI C ?; = USE_80D UsE3_pa Tx | USB3_EXTB_R2D_C P o e USB EXTB nets (Left USB port)
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM| =7x_DI ELECTRI C ? [ USB_80D use3 pcH TX | USB3_EXTB R2D C N 14 59 63
USB3_PCH_TX *_TX * USB3_20THERHS | | USB3_2CTHERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
N N _ = [O—UsB2_sD RX USB_80D USB3 PCH RX RPClI E_SD _D2RP 14 63
USB3_PCH_RX _TX USB3720THI}EFV\‘?-|S.H USB3_20THER TOP, BOTTOM 5x_DI ELECTRI C ? = _sma_sn_ex USE_80D USER_POHL NG _USB3RPCI E_SD D2RN e
USB3_PCH_TX *_RX * USB3_20THERHS _ CO—UsBa_SD T USB_80D usea pcH TX | NC USB3RPCI E_SD _R2D CP ;4
3 SB3_PCH _TX B3RPCI E
USE3._PCH_RX . R n USES_2OTHERE SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT O UsB2_sD TX USB_80D USB3_PCH NC USB3RPC SD R2D CN ., 6
=== USB3_TX2TX . =2. 5x_DI ELECTRI C 2 m— LSB_80D usaa_Pci R L USB3_SD D2R C P
USB3_PCH_TX * * USB3_20THER - - _ [— USR_80D usB3 pcH RX | USB3_SD D2R C N
— , _ B:
USE3._PCH_RX N n USE3_20THER USB3_RX2RX 2. 5x_DI ELECTRI C ? f— USB_80D USB3_PCH TX £Bg gg %B Z
USB3_TX20THERTX * =4x_DI ELECTRI C 2 = USE_80D USE3_PCH TX
n - = [O—BCH USB RBIAS PCH USB_RBI AY PCH USB_RBI AS 14
USB3_RX20THERRX 4x_DI ELECTRI C ? ‘ S eGinFEaK MSED | Gk PAE | QK paE PCI E CLK100M PCH P
USB3_TX2RX * =6x_DI ELECTRI C ? CO—BCHDIEFQK UNUSED | QK POE 80D QK POE PCl E CLK100M PCH N
- PCH CLK96M DOT P
N - O PCHDIEEQK UNUSED | QLK POE 80D| QK POE
USB3_RX2TX 6x_DI ELECTRI C ? ‘ PO DIEFQ K UNSED | ak PaE o] ak paE PCH CLK96M DOT
USB3_20THERHS * =4x_DI ELECTRI C ? O —BCHDIEEQK UNUSED | LK POIE 8ODI QLK POE PCH CLK100M SATA P
= PCH CLK100M SATA
" _ O PBCHDIEEQK UNUSED | QLK POE 80D| QK POE
USB3_20THER 3x_DI ELECTRI C ? CPU_ass QK paE PCH CLK14P3M REFCLK
SOURCE: 471984_Chei f _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. SYNC MASTER=CLEAN J41 SYNC DATE=11/13/201
pmya -
PCH Constraints 1
By N e e
<SCH
@ Appl e Inc. S —NUM>
S <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
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LPC Bus 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
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 orm Des

ign Guide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SOURCE: Cal pel | a

Sl O Si gnal

Pl at f orm Des

Constraints

ign Guide for

| bex Peak M (DG

398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | 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&l GHT

SVB * =2x_DI ELECTRI C 2

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

SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT

HDA * =2x_DI ELECTRI C P

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NI MM 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 AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R 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 >
Di spl ayPort
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
DP_80D * =80_OMDFF |  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C ? DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX * _RX * DP_20THERHS
DP_TX * * DP_20THER
System C ock 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 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_SLOW *

=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> 1
[O—LPC_ERAME | LPC 45S LPC LPC FRAME L 14
[ L PC 45S LPC LPCPLUS RESET_L 18
[OO—LBC aKaam K 1PC 455 | A K 1PC LPC ClLK24M SMC 17
[ QK 1PC 455 | A K 1PC LPC CLK24M SMC R 12
[O>—LPC aKaam QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS W
= QK 1PC 455 | A K 1PC LPC CLK24M LPCPLUS R 12
[O—SMUS PCH OK | SVB 455 R 509 SVB SMBUS_PCH CLK 1
[ SMBUS POH DATA | SMB 455 R 509 SMB SMBUS PCH DATA 14

. PCH O | SMB 458 R 508 SMB SM._PCH 0_CLK 14

, PCH 0_| | sMB_455 R 509 SMvE SM__PCH O_DATA »

| SMB 455 R509 sMB | 1 14

. SMC 1_S0_ SMB_45S R 508 SMB SMBUS _SMC 1_SO_SDA ;,}
OO HABT AK HDA_45S HDA HDA BIT_CLK 12
[ HDA 45S HDA HDA BIT CLK R 2
[>—HDA_SYNC HDA 45S HDA HDA_SYNC 2
[ HDA 45S HDA HDA SYNC R 12
[ HDARST | HDA 45S HDA HDA RST R L 2
O HDA 45S HDA HDA RST L 12
[O—HPA SDIND HDA 45S HDA HDA_SDI NO 2
[O—HDA_sDaT HDA 45S HDA HDA_SDOUT 2
= HDA_45S HDA HDA _SDOUT_R 12
[O—BMsls aK QK SION45S| A K SILOW PM ClLK32K_SUSCLK R 13
= K SION45S | A K SILow SMC_CLK32K as
[O>—SBLaK SPl_45S [S= SPI_CLK R 1
[ SPl_45S SPI SPI _CLK aa
[O—SBL_ Ml SPl_45S [S= SPI _MOSI _R 4
[ SPl_45S SPI SPI _MOSI aa
[>—SPL_MSs0 SPl_45S SPI SPI _M SO 14
[ SPl_45S SPI SPI_M SO R aa
o—SBL_Cs0 SPl_45S [S= SPI_CSO_ R L 4
= SPl_45S SP| SPI _CS0_L an
[ 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 SPI SPI_MB_CLK aa
[ SPl_45S [S= SPI _M_B_MOSI "
[ SPl_45S SPI SPI_M.B_M SO a4
O SPl_45S SPI SPIL_MB CS L aa
[O—PQE AR R2D PGl E_80D paE pcH TX | PCILE _AP_R2D P 20
[O—BCOLE AP RD 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
[—BCLE AP 2R PCI E_80D paE pcH RX | PCI E_AP_D2R P 14
[—BOLE AP 2R PGl E_80D paE pcH RX | PCLE AP _D2R N 14
[—BOLE O KIOOM AP K POE 80D| QK PAE PCl E_ CLK100M AP_P 12
[O—BOLE O KI0OM AP K PCOE 80D| QK POE PCl E_ CLK100M AP_N 12
[ BOE TBT_R2D PCl E_80D paE pcH TX | PCILE TBT_R2D P<3.. 0> 25
[O—BOLE TBL R2D PCl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> 25
[ PCl E_80D paE pcH TX | PCLE TBT_R2D C P<3..0> .,
= PCl E_80D paE pcH TX | PCIE _TBT_R2D C N<3..0>
[—BOLE TBL 2R PCl E_80D paE pcH RX | PCILE TBT_D2R P<3..0> "
[—BCOLE T8I 2R PCl E_80D paE pcH RX | PCILE _TBT _D2R N<3.. 0> 14
[ PCl E_80D paE pcH RX | PCIE_TBT _D2R C P<3..0>
[ PCIE_80D paE pcH RX | PCIE TBT _D2R C N<3..0>
[O—BPCQLE_CLKI00M TET K POE 80D| QK POE PCl E CLK100M TBT P 12
[—BCQLE_CLK100M 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
O—XR_10l PCH 45S PCH | TP XDP_PCH_TDI 12
[O>—XB_10 PCH 45S PCH | TP XDP_PCH TDO 2
[O—X2_ M6 PCH 45S PCH | TP XDP_PCH TMS 2
[O—XDB_IX PCH 45S PCH | TP XDP_PCH_TCK 12
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D P
[O—BAE CAM PCl E_80D paE pcH TX | PCIE_CAMERA R2D N
[ PCl E_80D paE pcH 1X | PCILE _CAMERA R2D C P
[ PCl E_80D paE pcH TX | PCILE _CAMVERA R2D C N
[O—POE cam PCI E_80D pa £ poH Rx | PCI E_ CAVERA D2R P
[O>—BQE CAM PGl E_80D pa £ poH Rx | PCI E CAVERA D2R N
[ PCl E_80D paE pcH rRX | PO E_CAMERA D2R C P
= PCl E_80D pa £ pcH Rx | PCI E_CAMERA _D2R_C N
[—BPOLE_CLK100M CAM K PCOE 80D| QK PAE PCl E_ CL KIOOM CAMVERA P
[—POLE_CLK100M CAM K PCOE 80D| QK POE PCl E_ CL KIOOM CAMVERA N
[ K PCOE 80D| QK POE PCl E CLK1I00M CAMERA C P
[ K PCOE 80D| QK PAE PCl E_ CLK1I00M CAMERA C N

35 44 62

35 44 62

59

62

19

19

38 54

38 54

a1 a2

a1 a2

Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—SYSQLK (L K32K RIC K SIONA5S | A K SIow SYSCLK_CLK32K _RTCX1

[CO—SYSCLK CLK25M SB ClK 25M 455 | A K 25M SYSCLK ClLK25M CANMERA

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

[ CLK 25M 45S | A K 25M CLK25M CAM XTALP_R

= CLK 25M 45S | A K 25M G K25M CAM XTALP

[ ClK 25M 45S | 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 45S | A K 25M SYSCLK_CLK25M X2

[ CLK 25M 45S | A K 25M SYSCLK_CLK25M X2_R

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

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

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

TTTLE

PCH Constraints 2
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Menory Bus Constraints Menory 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 NECK‘G(’A;Z’{ ELECTRI CAL RAI NT SET P"'YS' (,‘AI\II_EF_;;ZEI '\G
MEM 40S * =40_oHM SE| =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE NEM’A 450 — e 700 | vEM O K 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 KO MEM 70D MEM Cl K = ﬁ CL g <8; 720 24
NEM_70D * —7o_aon /| =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 O K EVFA—CLR—RNET 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 | MEM CMVD EMCA_CKE<3. . 2> 7o 2
SpaC I Ng Rul e Set s > _MEM A CMVDO MEM 40S | NEM CMD EM™A_CAA<9. . 0> 7202 o D
> MEM A CMVDL MEM 40S | VNEM CVD EMCA__CAB<9. . 0> 7212061
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 EMCA_DOX15. . 8> _—
" - === o—MEM A DQ BYTE2 [ NEM 40S MEM A_DATA_2 EM-A D23, . 16> e
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 [ MEM 40S MEM A _DATA 4 = ﬁ_ % . 32> 72 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 DOX<63. . > 7
— MVEM 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_DO) 0>
= LA 1 L A_DQS_ = -
MEM_CLK2CLK * =6x_DI ELECTRI C| ? MM A DQS1 MEM 70D MEM A DQS. 1 = ﬁ D) -’<%> 7
— = S— LA _DOS L LA DOS_ = >
oizoveer | | o Eecd Sbeanasr —enson e a s | VEVEA-ROS NELS S
1 1 L A_DQS_ = -
MEM_2PWR * =2x_DI ELECTRI C| 10000 ——MEMLA_DQS2 MVEM 70D MEM A DQS_2 = ﬁ i J<2; 7 e
VEVL2GD |+ |>x bieLeciA G 10000 SMeuanes e oo fuematos s | VEMA 2 g
MEM _20THER * =6x_DI ELECTRI C| ? o> MEM A D54 MEM 70D MEM A DQS_4 EMCA_DOS P<4> e
. 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 _ o> 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 _DCS 6 - ﬁ i: J<g; 7 21 61
NEM_PVIR NEM * . NEM 2PVR NEM 70D |VEM TERM| MEM 73D oo VEMADXEe NEM 70D MEMLA DB B EM AR P<7> e
MEM_PWR * * DEFAULT MEM 40S |MEM TERM| MEM 50S D': MEM A DQS7 MEM 70D | MEM A DQS 7 EM_A_ DO 7> 761
1 MEM B Cl KO MEM 70D | NEM CL K VEM B CLK P<0> 722 2 C
Menor y to G\D SpaCI ng‘ __ g MEM B_Cl KO MEM 70D | MEM LK = 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 CL K - D UL ‘(<: <%; 723 24
> MEMB aKl MEM 70D | MEM G K EM B Cl 7232
G\D VEM * MEM_2GND > MEM B CTRL MEM 40S | VNEM CTRL = CS T<1..0> 72023 20
. . > MEM B CIRL MEM 40S | VNEM CTRL EM B <0> Rp——
Menory Bus Spaci ng Group Assi gnnents = MEMB_CKEO NEM40S | VEMC QWD EMTB-CKE<1. . 0>
MM B CKE1 MEM 40S MVEM CMVD EM B CKE<3. . 2> 7232
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC mﬁmLFﬁ?lﬁr» NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁmLFﬁ?lﬁr» MEM B_CMDO MVEM 40S MVEM VD = B CAA<V | > T 2220 61
MEM A_DQS_O |MEM A_DATA O * MEM_DQS20/NDATA MEM A_DQS_0 * * MEM_20THER D': MEM B C\VD1 MEM 40S NEM _CMD EM B C)éB;v “ > 723 20 o1
| D .. > 761
MEM A _DQS_1 |MEM A DATA_1 * MEM DQS2OVINDATA MEM A_DQS_1 * * MEM_20THER = ﬁm-g-% Sﬂg ﬁm-jg: ﬁm_g_$$ﬁ_(1) EMB-DO<15 . 8> i
MEM A_DQS_2 |[MEM A_DATA 2 * MEM_DQS20/NDATA MEM A_DQS_2 * * MEM 20THER E': MEM B DQ BYTE2 | MEM 40S MEM B DATA 2 = = % . %2> 761
EM B 31. . > e e
MEM A_DQS_3 |MEM A DATA_3 * MEM_DQS20/NDATA MEM A_DQS_3 * * MEM_20THER = ﬁm-g-% Sﬂg ﬁm-jg: ﬁm_g_$$ﬁ_3 = 30 375> °
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 BYTES | MEM 40S MEM B DATA_ 5 = g . > 76
= = . . > -
MEM A_DQS 5 |MEM A _DATA_5 * MEM_DQS20/NDATA MEM A_DQS_5 * * MEM_20THER = ﬁm-g-% Sﬂg? ﬁm-jg: ﬁm_g_$$ﬁ 3 = 5 6> °
[— A B A A B_ _ C IVl D . -
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER ——MEM B_DQSO MVEM 70D MEM B DQS_0 VL B <8; 76
MEM A DQS_7 |MEM A _DATA_7 * VEM_DQS2O0MNDA MEM A DQS_7 * * MEM 20THER = ﬁm_g_mm};(l) ﬁm-;gg ﬁm-g—mm};—? =y i =} i P<1> T
= 1 B_ 1 I B_DQS_ VB -
MEM B_DQS_0 |MEM B_DATA 0 * VEM_DQS20/NDATA MEM B_DQS_0 * * MEM 20THER ——MEM B_DQS1 MVEM 70D MEM B DQS_1 EM B DQO) 1> 76
< < < MM B DQS2 MVEM 70D MEM B DQS 2 EM B DS P<2> 7 e
MEM B_DQS_1 |MEM B_DATA_1 MEM DQS2OVINDATA MEM B_DQS_1 MEM_20THER NVEM B DORo VEM 70D T MVEM B DCE o = 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 DO) -’<\,; -
MEM B_DQS_3 |MEM B_DATA_3 * VEM_DQS20/NDATA MEM B_DQS_3 * * MEM 20THER = ﬁm-g—m'jan ﬁm-;gg ﬁm-g—mm};—j =y i =] e D> ! :
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 DC) > -
" " " MM B DOS5 MVEM 70D MEM B DQS 5 EM B_DCS P<5> 7 e
MEM B_DQS_5 |MEM B_DATA 5 MEM_DQS20/RDATA MEM B_DQS_5 MEM_20THER NVEM B DORE VEM 70D T MEM B DOE = ENVT B DO S e
MEM B_DQS_6 |MEM B_DATA 6 * MEM_DQS20/NDATA MEM B_DQS_6 * * MEM 20THER D: MEM B DQS6 MEM 70D MEM B DQS 6 EM B i -’<g; 70361
MEM B _DQS_7 |VEM B_DATA 7|  * VEM_DQS2OMDATA| | MEM_B_DQS_7 * * MEM 20THER O MEM.B_DoRa MEM 70D MEM B_DXS_6 EM B X P<7> e
____ |[MEMLA_DATA O * * MEM_20THER' D: MEM B_DQS7 MEM 70D | MEM B DQS_7 EM B_ DO 7> -
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPAC I\CLRULkEiSI%TF VEM A DATA 1 * * VEM 2 OTHER
* * —SAVE "
MEM *_DATA_ - VEM DATAZSELF NMVEM 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 = REEFCA A ##8»n==®
= L OVe_S3_IVE] = T 0 20 2
MEM A DATA 4 * * MEM _20THER MEM A DATA_1|NMEM *_DATA * * MEM_20THERVEM = MVEM PVWR 9, ¥: b: = \\;1 :—D(fé 1819 20 21
MEM_A_DATA_5 * * MEM 20THER | [MEM_A_DATA 2|MEM * _DATA_* * MEM_20THERVEM | = ﬁm—p\m“ R OV6 53 = V: :—D(f;‘:B 10022 29
= L O0V6_S3_ IVEI El 1010 22 20
NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREA TYPE | SPAC NG RULE SET MEM_A DATA 6 * * MEM _20THER MEM_A DATA 3|MEM * _DATA * * MEM_20THERVEM
MEM * _DATA_* MEM_* * vem patazorHeRveM| | VEMLA_DATA_7 * * MEM 20THER | [MEM_A_DATA_4|MEM * _DATA_* * MEM_20THERVEM |
MEM B_DATA 0 * * MEM 20THER MEM A DATA 5|NMEM * _DATA * * MEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - = - - M - = - - = - —
S * * * > "
VEM OVD VEM OVD " NEML VD25 MEM B_DATA_1 I\/EM_ZOTHVIkEI? MEM_A_DATA_6|NEM * _DATA NEM_20THERVEM
ki " " * > "
VEM OVD VEM CTRL " prypp—— MEM B_DATA_2 I\/EM_ZOTHVIkEI? MEM_A_DATA_7|NEM * _DATA NEM_20THERVEM
VReTR " " * > "
VEM CTRL VEM CTRL " P p——— MEM B_DATA_3 I\/EM_ZOTHVIkEI? MEM_B_DATA_O|NEM * _DATA NEM_20THERVEM
MEM B_DATA_4 * * MEM_20THER MEM B_DATA_1|NMEM * _DATA * * NEM 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 NNAREXS S DA E00, 0 201
MEM _CLK MEM _CLK * MEM CLK2CLK| |MEM B_DATA 6 * * MEM 20THER | [MEM B_DATA 3|MEM * _DATA * * MEM 20THERVEM | Menor Yy Constrai nts
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 mﬁmLFﬁ?lﬁr» NEM_CMD - - NEM 2 OTHER MEM B_DATA 5|NEM *_DATA * - NEM 20THERNEM o Appl e I nc. —
* > * —— ——
VEM. VEM. NEM 20THERVEM MEM_CTRL * * MEM 20THER | |MEM B_DATA 6|VEM *_DATA * * NEM_ 20THERVEM ————————————
MEM _CLK * * MEM 20THER NMEM B _DATA 7|MEM * _DATA * * MEM 20THERVEM THE | NEORMATI ON_CONTAI NED HEREI N | S THE
— — — — — — e POBLOSOR AGREES TO THE, FOLLOW NG
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D spl ayPort Si gnal

NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chi

Constrai nts

pset or

GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | vEIGHT
TBT_SPI * =2x_DI ELECTRI C I

Thunder bol t / DP Connect or Si gnal

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 NEQ(‘@#"

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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C P<1..0> 25 28
O IBLARD TBIDP_ 80D TBIDP_TX TBT_A R2D C N<1.. 0> 25 28
[ TBIDP_80D TBIDP_TX TBT_A R2D P<1..0> 2
[ TBIDP_80D TBIDP_TX TBT_A R2D N<1..0> 28
OB TIBTPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1> 25 28
O—DE_IBIPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1> 25 28
O D2 IBIPAMS DP_80D DP_TX DP_TBTPA M._C P<3> 25 28
O—D2_IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3> 25 28
= DP_80D DP_TX DP_TBTPA M._P<3..1:2> 28
[ DP_80D DP_TX DP_TBTPA M._N<3..1:2> 28
[— DP_80D DP_TX DP_A LSX M._P<1> 2
[ DP_80D DP_TX DP_A LSX M._N<1> 28
i TBIDP_80D TBIDP_RX TBT_A D2R C P<1..0> 28
= TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0> 28
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1> 25 28
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1> 25 28
O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0> 25 28
CO—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R _N<0O> 25 28
O IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P 25 28
O IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N 25 28
[ DP_80D DP_AUX DP_TBTPA AUXCH P 28
D DP_80D DP_AUX DP_TBTPA AUXCH N 2
= 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 28
[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC N 28
O IBLERD TBIDP_80D TBIDP_TX TBT B R2D C P<1..0> 62
OO IELB RD TBIDP_ 80D TBIDP_TX TBT B R2D C N<1..0> o2
[— TRIDP_80D TIBIDP_TX TBT B R2D P<1..0>
[— TRIDP_80D TIBIDP_TX TBT B R2D N<1..0>
DB _IBTPE M DP_80D DP_TX NC DP_TBTPB M._CP<3..1: 2> e
O 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>
i TBIDP_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> o
O IBLB 2R TBIDP_80D TIBIDP_RX TBT B D2R N<1.. 0> I
O IBI_B_AUXCH DP_80D DP_AUX NC DP_TBTPB _AUXCH CP 25 62
O IBLB AUXCH DP_80D DP_AUX NC DP_TBTPB_AUXCH CN 25 62
= 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
Thunderbolt 1 C Net Properties
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>
i DP_80D DP_AUX DP_TBTSRC AUXCH C P
[— DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT SPI_45S | TBT SPI TBT_SPI _CLK 25

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI 25
CO—IBL_SPL_MSO TBT SPI_45S | TBT SPI TBT_SPI _M SO 25
O IBLSPL CS | TBT SPI_45S | TBT SPI TBT _SPI_CS L 25

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in

SYNC MASTER=CHI NVAY J41

SYNC DATE=09/07/ 201
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MPI Interface Constraints

Properties

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

M Pl _20THER * =4X_DI 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_DI 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 Pl CLK_20THER

Menory Bus Constraints

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

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
S2_DATA2SELF * =2x_DI ELECTRI C| ? S2_DATA2SELF | TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_DQS2OWNDATA * =2x_DI ELECTRI C| ? S2_DQS20WNDATA| TOP, BOTTOM| =4x_DI ELECTRI C ?
S2_CVD2CMD * =2x_DI ELECTRI C ? S2_CMD2CMD | TP, BOTTOM| =4x_DI ELECTRI C ?
S2_CNVD2CTRL * =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_Dl 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 ng Group Assignnents

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2_MEM O K MEM CAM CLK P a1 a2
O—S2 MEM K S2_MEM 85D S2_MEM QLK VEM CAM CLK_N a1 2
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM CKE a1 2
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L a1 2
m S2_NEM 45S S2_MEM CTRI NVEM CAM ODT 32
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L a1 2
>—S2_MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L a1 2
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD MEM CAM VE L a1 a2
OS2 MEM D S2_NEM 45S S2_NEM CVD VEM CAM BA<O> a1 2
OS2 MEM QD S2_NEM 45S S2_NEM CMD NVEM CAM BA<1> a1 2
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM _CAM BA<2> a1 2
>—S2_MEM DQS0 S2_NEM 85D S2_NVEM DQS0 MEM CAM DQS P<0> a1 a2
CO—S2_MEM DQS0 S2_NEM 85D S2_MEM DQSO NVEM CAM DOS N<O> a1 a2
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1> a1 2
[>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1> a1 2
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO> a1 2
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divk1> a1 2
S22 MEM A S2_NEM 45S S2_NEM CVD NMVEM CAM A<14.. 0> a1 2
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ VEM CAM DQ<7..0> a1 2
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8> a1 2
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P a1 32
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N a1 2
[ M Pl _85D M Pl _DATA M Pl _DATA _CONN_P 32 62
= M Pl_85D M Pl _DATA M Pl _DATA CONN_N 32 62
> MPLaK s M Pl_85D K MPI MPl_CKP a1 2
> MPL_ QK s M Pl_85D K MPI M Pl _CLK N a1 a2
] M Pl_85D K MPI M Pl _CLK CONN_P 32 62
By M Pl_85D K MPI M Pl _CLK _CONN_N 32 62
S2_NEM PR PP1V35_CAM 31 32
o S2_NEM PR PPOV675_CAM VREF a1 3
e S2_NEM PR PPOV675_MEM CAM VREFCA .
™ S2_MEM PR PPOV675_NMEM CAM VREFDQ 2.

SPACI NG_RULE_SET

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
S2_MEM DATA* * * S2MVEM 20THER | S2_MEM DQS1 | S2_MEM DATAL * S2_DQS20MDATA
S2_MEM DQs* * * S2MEM 20THER S2_MEM DQSO | S2_MEM DATAO * S2_DQS20MDATA
S2_MEM _CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2_MEM DATA* =SAME * S2_DATA2SELF -

s vevow | Svewan | | woemes| MEMDry to Power Spacing
52 ’\/EM O\/D 52 ’\/EM CTRI_ * s2 C'VDZCTR - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
S2_MEM CTRL | S2_NMEM CTRL * S2_CTRL2CTRL S2_MEM PVWR | S2_MEM - S2MEM 2PVR
S2_MEM * S2_MEM * * S2_20THERVEM S2_MEM PVR DEFALLT

Menory

to GND Spa

ci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

GN\D

S2_NVEM *

*

S2MEM 2GND
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[

LonrooTE SMC SMBus Net Properties
PHYSI CAL_RULE_SET LAYER M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ON LAYER? NET_TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MM =STANDARD 0.1 MM 0.1 MM . SMC_0_S0_. | SVB 455 R 50S | SMB SMBUS _SMC 0_S0_SCL 3 38 58
. SMC.0_S0_ | SVB 455 R 50S | SVB SMBUS _SMC O_SO_SDA o5 38 58
_SMC_1_S0_ | SMB 455 R 50S | SMB SMBUS _SMC 1 _SO_SCL 1432 35 38 41 42 62 67
. SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 92 35 38 41 42 62 67
. SMC. 2_S3_ | SVMB 455 R 50S | SVB SMBUS _SMC 2 S3 SCL o5 38 59 63
L SMC 2 S3_ | SMB 455 R 50S | SMB SMBUS _SMC 2 S3_SDA 35 38 59 63
L SMC 3 | sve ass Rsos|sve 0 | SMBUS SMC 3 SCL~~  sissseae
. SMC 3_ | SVB 455 R 50S | SMB SMBUS_SMC 3_SDA 24 35 38 42 62
. SMC 5_G3_ | SVB 455 R 50S | SMB SMBUS _SMC 5_G3_SCL 35 38 46 48 62
_SMC.5_G3_ | SMB 455 R 50S | SMB SMBUS SMC 5_G3_SDA 35 38 46 a8 62
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI EEPAIR CHGR CSI _P a8
[O—SENSE_DI FEPAIR 2T01_DI EEPAI R CHGR CSI _N 28
D 2T01_DI EEPAI R CHGR CSI _R P s
[ 2T01_DI EEPAI R CHGR CSI_R N a8
[CO—SENSE_DIFEPAIR 2T01_DI EEPAI R CHGR CSO P 8
[CO—SENSE_DI FEPAIR 2T01_DI EEPAI R CHGR CSO N 28
[ 2T01_DI EEPAI R CHGR CSO R P a1 a8
[= 2T01_DI EEPAI R CHGR CSO R N a ag
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J11/J13 Specific Net

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘@#‘
SENSE_1TOL_45S * =170l DIFFPAIR|  =45_OHM SE =45_0OHM SE =45_0OHM SE =1TOL_DIFFPAIR | =1TOL_DI FFPAIR
SENSE_1TOL_P2MM * ~1TOL_DI FFPAI R 0.200 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR
THERM 1TOL_45S * =1TOL_DI FFPAI R =45_OHM SE =45_OHM SE =45_OHM SE =1TOL_DI FFPAI R =1TOL_DI FFPAIR
SPKR_DI FFPAI R * =1TOL_DI FFPAI R 0.300 MM 0.100 MM =1TOL_DI FFPAI R =1TOL_DI FFPAI R =1TOL_DI FFPAIR

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

NET_SPACI NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

SENSE * =2: 1_SPACI NG > cPU_cow D * aD_P2MM
THERM * =2: 1_SPACI NG > CPU_VCCSENSE oD * oD P2W
AUDI O * =2: 1_SPACI NG >

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE | SPACI NG RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET LAYER G\D CLK_PCI E * Gu07WW
feY>) * =STANDARD 2 aD PCI E* * G\D_P2W
an SATA* . G\D_P2MM
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VEIGHT D usB* * GND*PQW; _
GND_P2MM - 0.20 W 10000 o LVDs* - o Pow
PVR_P2MM * 0.20 MM 10000 SB_PORER GKPAE . PUR_P2MM
SB_POVER SATA* * PVR_P2VM
SB_POVER SATA* E PWR_P2MW

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE
PHYSI CAL SPACI NG

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

Properties

I NLET_THVBNS_D1_P

[O—SENSE DI EEPAIR

THERM 1TO1_45S | THERM

I NLET_THVBNS_D1_N

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

O —SENSE DI FEPAIR THERM 1TOL 459  THERM TBTTHVBNS D2_R P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVBNS D2_R N
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM TBTTHVSNS D2_P
[O—SENSE_DIFEPAIR THERM 1TOL 459  THERM TBTTHVSNS D2_N
[O—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M_BBOT_THVSENS P
[CO—SENSE DI FEPAIR THERM 1TOL 459  THERM TBT_M.BBOT_THVENS N
[—SENSE_DI FEPAIR THERM 1TOL 459  THERM M.BBOT_THVENS D3_P
[O—SENSE DI FEPAIR THERM 1TOL 459 THERM M.BBOT_THVENS D3_N
[—SENSE DI FEPAIR SENSE 1TOl 459 SENSE TBOTHVSNS_D2_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE TBDTHVSNS D2 N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE CPUTHVSNS D2_P
[O—SENSE_DIFEPAIR SENSE_1TOl 459 SENSE CPUTHVSENS D2 N
[ —SENSE_DI EEPAI R SENSE_1TQ1_P2MV_SENSE CPUVCCI OS0_CS N
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OSO0_CS P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVR | SNS1_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE CPUVR | SNS2_P
[CO—SENSE_DI EEPAI R SENSE_1TO1 459 SENSE CPUVR | SNS2_N
[ SENSE_1TO1_P2MM SENSE CPUVR | SNS1_P_R
D SENSE_1TO1_P2MM SENSE CPUVR | SNS1_N R
D SENSE_1TOl 459 SENSE CPUWR | SUM R P
D SENSE_1TOl 459 SENSE CPUVR | SUM R N
[ —SENSE_DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_CPUDDR P
[O—SENSE DI FEPAIR SENSE_1TQ1 P2 SENSE | SNS_CPUDDR_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3S5_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3S5_P
O —SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS 3V3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS 3V3_S0_N
[CO—SENSE_DI EEPAI R SENSE_1TO1 459 SENSE | SNS_CAMERA_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_CAMERA N
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_P3V3_S0_N
[CO—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_P3V3_S0_P
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE | SNS_1V05_S0_P
[O—SENSE DI FEPAIR SENSE_1TQl P2 SENSE I SNS_1V05_S0_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_ BMON_GAI N_P
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_BMON_GAI N_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS COVPUTI NG N
I NG P

I SNS HS COVPUTH

[O—SENSE DI FEPAIR

SENSE_1TOl_459 SENSE

I SNS HS OTHER N

[—SENSE_DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_HS OTHER P

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_N

SENSE_1TO1_459 SENSE

I SNS_1V2_S3_P

[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

I SNS_AI RPORT_N

O —SENSE DI FEPAIR
[O—SENSE DI FEPAIR

SENSE_1TO1_459 SENSE

| SNS_AI RPORT_P

a2z

a2z

[CO—SENSE_DI EEPAI R SENSE_1TQ1 459 SENSE I SNS_SSD_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS _SSD P
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_LCDBKLT_N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE I SNS LCDBKLT P
[—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_N
[O—SENSE DI FEPAIR SENSE_1TO1_459 SENSE | SNS_PANEL_P
[ —SENSE_DI FEPAIR SENSE_1TO1_459 SENSE I SNS_HS GAI N _N
[ —SENSE_DI FEPAIR SENSE_1TOl 459 SENSE I SNS HS GAIN P
OO AL DFE 1TOl_DIEEPAIR| AUDIQ SPKRAMP_| NR_P
[O—AWD DIEE 1TOl_DIFEPAIR| AUDI O SPKRAMP_| NR N
D 1TOl DIEEPAIR| AUDI O MAX98300_R P
D 1TOl DIEEPAIR| AUDI O MAX98300_R N
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_P
[O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N
[ sB powr | PP3V3_S5
D sB_powrr | PP3V3_SO

a\D GN\ND

.||-

11 13 15 16 17 18 28 29 40 52

g
55756 57 58 60 62

60 62 63
13,1213 15 17 18 27 30 31 36

g
37738739 20 41 42743 54" 57
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